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Copies of this dcxument we available (while supplies last)
upon witten request to :

Office of Flssile Materials Disposition
United States Dcpwtment of Energy
P. 0. Box 23786
Washing[on, DC 2Ci326-3786

Attention: SUTIUS Plutonium Disposition
Draft Environmental Impact Statement



Department of Energy
Washington, DC 20585

Dear Interested Party:

The Surplus Plutonium Deposition Environmental Impact Statement (SPD EIS) is

enclosed for your information and review.

This drti SPD EIS identifies reasonable alternatives and potential environmental

impacts for the proposed siting, construction, and operation of three facilities for

plutonium disposition. The first is a facility to disassemble and convert pits (a

nuclear weapons component) into plutonium oxide suitable for disposition, This pit

disassembly and conversion facility will be lo~ted at either DOE’s Hanford Site,

Idaho National Engineering and EnvironsnentaJ Laboratory (INEEL), Pantex Plant,

or Savatursh River Site (SRS) with SRS and Pantex designated as preferred sites.

The second is a facility to immobilize surplus plutonium for disposal in a geologic

repository. This second facility will be located at either Hanford or SRS, and

includes a collocated capability to convert non-pit plutonium materials into a form

suitable for irmnobllization. SRS has been designated as the preferred site. The

third is a facility to fabricate plutonium oxide into mixed oxide (MOX) fiel. This

MOX fuel fabrication facility would be located at either Hanford, INEEL, Pantex

or SRS and the MOX fiel would be used in existing commercial Ii&t water

reactors in the United States. SRS has been designated as the preferred site for the

MOX he] fabrication facility. The EIS also discusses decommissioning and

decontamination of the three facilities. The SPD EIS analyzes these alternatives

and the No Action Alternative, in which no disposition would occur.

The public comment period for this draft EIS will begin on July 17, 1998 and will

close on September 16, 1998, As part of the review process and to receive

comments on tbe draft EIS, the Department will hold five public meetings from

August 4, 1998 to August 20, 1998, You are invited to participate in any of these

meetings. Specific meeting dates, times, locations, preregistration, and other

information may be obtained by calling 1-800-820-5134. You should also caJl this

number with any questions regarding the drst? EIS or to learn about the program’s

website: w. doe. md. tom.

@
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In additio~ you may submit written comments to: Department of Energy, ~ce

of Fisaile Materials D]spositio~ P.O. Box 23786, WaahingtoZ D.C. 20026-3786.

Comments may dso be submitted orally (to a recording machine) or by h by

calling 1-800-820-5156. Thardc you for your interest in the fisaile materials

disposition program.

Sincerely,

=$+
Actii Dir-or

~ce of Fisaile Materials Dlspoaition

Enclosure
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Title: Surplus Plutonium Disposition Draft Envirorrmerrral Impact Staremenr (SPD EIS) (DOEfEIS-0283-D)

Locations of Candidate Sites: California, Idaho, New Mexico, South Carolina, Texas, and Washington

Contacta:

For further information on the SPD EIS contact:

Mr. G. Bert Stevenson, NEPA Compliance Officer
Office of Fissile Materials Disposition
U.S. Department of Energy
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Voice: (202) 5865368

For further information on the DOE National
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1000 Independence Ave., SW
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Abstract: On May 22, 1997, DOE published a Notice of Intent (NOI) in the Federal Register (62 Federal

Register 28009) announcing its decision to prepare an environmental impact statement (EIS) that would tier
from the arrrdysis and decisions reached in connection with the Storage and Dispo$idon of Weapons-Usable

Fissile Materials Final Programrrraric EIS (Storage and Disposition PEIS). DOE’s disposition strategy allows
for both the immobilization of surplus plutonium and its use as mixed oxide (MOX) fuel in existing domestic,
commercial reactors. The disposition of surplus piutonium would also involve disposal of the immobilized

plutonium and MOX fuel (as spent nuciear fuel) in a geologic repository.

The Surplus Plutonium Disposition Environmental Impact Statement analyzes alternatives that would use the
immobilization approach (for some of the surplus plutonium) and the MOX fuel approach (for some of the
surphrs plutonium); alternatives that would immobilize all of the surplus plutonium; and the No Action
Alternative. The alternatives include three disposition facilities that would be designed so that they could
collectively accomplish disposition of UP to 50 metric tons (55 tons) of surplus plutonium over their operating
lives: 1. The pit disassembly and conversion facility wouid disassemble pits (a weapons component) and
convert the recovered plutonium, as well as plutonium metal from other sources, into plutonium dioxide
suitable for disposition. 2. The immobilization facility would include a collocated capability for converting
nonpit plutonium materials into plutonium dioxide suitable for immobilization and would be located at either
Hanford or SRS. DOE has identified SRS as the preferred site for an immobilization facility. 3. The MOX
fuel fabrication facility would fabricate plutonillm dioxide into MOX fuel.

Pubfic fnvolvemerrti Comments on the SPD Draft EIS maybe submitted: by mail to DOE, Office of Fissile
Materials Disposition, CIOSPD EIS, P.O. Box 23786, Washington, DC 20026-3786; by calling DOE at
1-800-820-5 156; or by sending a facsimile (fax) message to DOE at 1–800-82&5 156. To ensure
consideration in the SPD Final EIS, tttese comments should be submitted within 60 days after the
U.S. Envimrrmental Protection Agency Notice of Avtilability is published in the Federal Register. Comments
received after the end of the comment period will be considered to the extent possibie. Public meetings will

be held on the dates and times specified in a DOE Federal Register notice and announced in Iwal media.
Comments on the SPD Draft EIS can also be submitted at these meetings. Preregistration for the public
meetings is avtilable by cafling 1-8 W8213-5 134 or by fax at 1-8 W820–5 156. Additional infornration can
be obtained by caiiing the contacts listed above. or by visiting the Office of Fissile Materials Disposition web
site at httu:llwww.due-md. corn.
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Chapter 1
Background, Purpose of, and Need for the Proposed Action

1.1 BACKGROUND

In December 1996, the U.S. Department of Energy (DOE) published the Storage and Disposition of

Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement (Storage and

Disposition PEIS) (DOE 1996a). This programmatic environmental impact statement (PEIS) analyzes the
potential environmental consequences of alternative strategies for the long-term storage of weapons-usable
plutonium and highly enriched uranium (HEU) and the disposition of weapons-usable plutonium that has&n
or maybe declared surplus to national security needs. t The Record of Decision (ROD) for the Storage and

Disposi~iorr PEIS, issued on January 14, 1997 (DOE 1997a), outlines DOES decision to pursue a hybrid
approach tO plutonium disposition that would make surplus weapons-usable plutonium inaccessible and
unattractive for weapons use. DOE’s disposition strategy, consistent witfr the preferred alternative analyzed
in the Storage and Disposition PEIS, allows for both the immobilization of some (and potentially all) of the
surplus plutonium and use of some of the surplus plutonium as mixed oxide (MOX) fuel in existing domestic,
commercial reactors. The disposition of surplus plutonium would also involve disposal of both the
immobilized plutonium and the MOX fuel (as spent fuel) in a geologic repository.

On May 22, 1997, DOE published a Notice of Intent (NOI) in the Federal Register (FR) (DOE 1997b)
announcing its decision to prepare an environmental impact statement (EIS) that would tier from the analysis
and decisions reached in connection with the Storage arrd Disposition PEIS. This EIS, the Surplu.rPlutorrium

Disposition Environmerrral Impact Statement (SPD EIS), addresses the extent to which each of the two
plutonium disposition approaches (immobilization and MOX) would be implemented and analyzes candidate
sites for plutonium disposition facilities,z as well as alternative technologies for immobilization.

This SPD EIS analyms a nominal 50 metric tons (t) (55 tons) of surplus weapons-usable plutonium, which is
3 In additiOn to 38.2 t (42 tons) of weapons-grade plutoniumprimarily in the fom of pits, mefaf, and oxides.

already dwlared by tie President as excess to national security needs, the material analyd includes weapons-
grade plutonium that may be declared surplus in the future, as well as weapons-usable, reactor-grade plutonium
that is surplus to the programmatic and national defense needs of DOE.

As depictd in Figare l–l, there& six lncations of surplus plutonium within the DOE complex: the Hanford
Site (Hanford) near Richland, Washington; Idaho National Engineering and Environmental Laboratory
(INEEL) near Idaho FuRs, Idabw Los Alamos National Laboratory (LANL) near Los Alamos, New Mexico;
tfrePantex Plant (Pantex) near Amarillo, Texas; the Rncky Flats Environmental Technology Site (=TS) near
Golden, Colorado; and the Savannah River Site (SRS) near Aiken, South Carolina.

Under the hybrid alternatives, about 34 percent of the surplus plutonium analyzed in this SPD EIS is not
suitable for fabrication into MOX fuel due to the technology, complexity, timing, and cost that would be
involved in purifying the materiaf. The Storage and Disposition PEIS ROD determined that DOE would

1 ME addresses the dis~sition of surplus HEU in a separate environmental impact statement, the Disposition of Surplus Highly
Enriched UraniumFinal Envtrorimemal /mpuct .sratement (ME 1996b) issued in June 1996, with the ROD (DOE 1996c) issued
in July 1996.

2 ~is SPD EIS atso anatyzes a No Action Attemative, i.e., the ~ssibility of disposition not occuting and instead continued storage
of surplus plutonium in accordance with the Storage and Disposition PEIS ROD.

3 Some materials are already i“ a final disposition form (i.e., irradiated fuel) and will not require further action before disposal.
These materials. therefore, are not inctuded in the 50 t (55 tons) analyzed in this SPD EIS.
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Figure 1-1. Locations of Surplus Plutonium

immobilize at least 8 t (9 tons) of the crn’mnt smpltrs plutonium. Since issrmrrce of the ROD, further
considemtion hss indicated that 17 t (19 tons) of the surplus plutonium is not suitable for use in MOX fuel and
s~ould be immobilized. Therefore, fabricating all 50 t (55 tons) of surulus ulutonium into MOX fuel is not. . .

a reasonable dtemative and is not stralyzed. fiis SPD EIS does: howe~er, analyze the immobilization of all
the surplus plutonium. (S= Section 2.3.2.2 for a discussion on the arrrounts of materials subject to
disposition.) Given the variability in purity of the smplus plutonium to be dispositioned, some of the
plutonium cumntly considered for MOX fabrication may also need to be immobilized. The incremental
impacts that would be associated with a small shift in materials throughput are discussed in Section 4.30.

As part of its plutonium disposition strategy, DOE reserves the option to use some of the surplus plutonium
as MOX fuel in Canadian ~utetium Umnium (CANDU) reactors. This option would only be undertaken in
the event that a multilateral agreement we~ negotiated arrrong Russia, Carmda,and the United States. Because
this option is under considemdon, DOE, in cooperation with Cantia and Russiq may pardcipate in a proposed
test and demonstration progrmn using U.S. MOX fuel in a Canadian test reactor.4

4 A %parate envimnmntd review, the Pamllex Project Fuel Manufactureand Shiprncn:Environmental Assessment (DOE t 997c)
(preapprovsl draft issued August 1997), anstyzcs the fabrication and proposed shipnmtt of MOX fuel reds for research and
development activities involving the use of limited amounts of U.S. MOX tiel in a Canadian lest reactor.
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1.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The purpose of and need for the proposed action is to reduce the threat of nuclear weapons proliferation
worldwide by conducting disposition of SUWIUSplutonium in the United States in an environmentally safe atrd
timely mamrer. Compmhensive deposition actions weneeded toensure that su~lusplutonium isconvefied
toproliferation-resistantfortns. In Se@emkr 1993, ~sident Clinton issudtie Nonprof/~erarionand Expon
Control Policy (White House 1993)in response tothegrowing tireatof nuclem proliferation. Fmther,in
Jarruary 1994, President Clinton and Russia’s P~sident Yeltsin issued a Joint .Statemerrtby the President of

the Russian Federation and the President of the United States of America on Non-proliferation of Weapons

of Mass Destruction andthe Means of Their DeliveW(Mi& House 1994). Inaccordance with these policies,
the focus of the U.S. nonproliferation efforts includes ensuring the safe, secure, long-term storage and
disposition ofsu~lus weapons-usable tissileplutonium. Thedisposition activities proposed inthis SPDEIS
will enhance U.S. crdlb]lhy and flexibility in negotiations on bilateral and multilateral reductions of surplus
weapons-usable fissile materials inventones. Actions undertaken bythe United States would generally be
coordinated witieffotis totidress su~lusplutonium stwksin tie Russim Fderation. Fnr example, the
construction of new facilities for disposition of U.S. plutonium will likely depend on progress in Russia.
However, the United States will retain the option to begin certain disposition activities, when appropriate, in
nrder to encourage the Russiarrs and set an international example.

This SPD EIS addresses both the immobilization and MOX fuel approaches to SUTIUSplutonium disposition,
which incIude siting, constmction, operation, and ultimate decontamination and decommissioning (D&D) of
three types of facilities at one or two of four DOE candidate sites:

● Afmility fordlsassembhng pits(aweapons component) mdconvefiing tiemcovered plutonium, m
well asplutonium metal from otiersources, into plutonium dioxide suitable for disposition. This
facility, the pit disassembly and conversion facility, is referred to in this document as thepir

corsversionfacility, Candidate sites fortiis facility mHmford, ~EEL, Pmtex, mdSRS.

● Afwilityfor immoMhzing su~lusplutonium forevenmal disposd inageologic mposito~pursumt
to the Nuclem Waste Policy Act, the plutonium conversion and immobilization facility, is referred to
astheirnrnobi/izatiorrfacility. ~isfwility would include acollmatd cWability forconvetingnonpit
plutonium ma@rids intoplutonium dioxide suimblefor immobilization. Theimmobilization facility
would be located at either Hanford or SRS. DOE identified SRS as the preferred site for an

immobilization facility in the Starage ati Disposition PEIS ROD. Technologies for immobilization
are also discussed in this SPD EIS.

● A facility for fabricating plutonium dioxide into MOX fuel, the MOX fuel fabrication facility, is
refed to as the h40X facility. Candidate si~s for this facility are Hanford, ~EL, Pantex, and SRS.
Also included in this SPD EIS is a separate analysis of MOX lead assemblys activities at five DOE
candidate sites: Argonne National Laboratory-West (ANL-W) at fNEEL; Hanford; Lawrence

Livemrore National Laboratory (LLNL) in Livermore, Califnmi& LANL; and SRS. DOE would
fabricate a limited number of MOX fuel assemblies, referred to as lead assemblies, for testing in
reactors before commencing fuel irradiation under the proposed MOX fuel program.

This SPD EIS also analyzes a No Action Alternative, as required by the National Environmental Policy Act
(NEPA). In the No Action Alternative, surplus weapons-usable plutonium in stomge at various DOE sites
would remain at those lncations. The vast majm’ityof pits and plutonium metal would continue to be stored

5 A MOX lead assembly is a prototype reactor fuel assembly that contains MOX fuel.
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at Pantex, and the remaining plutonium in various forms would continue to be stored at Hanford, INEEL,
LANL, RFETS, and SRS.

1.3 DECISIONS TO BE MADE

DOE will base the following decisions on the arralyticaJresults of this SPD EIS and other cost, schedule, ~d
nonproliferation considerations:

● Whether to construct and operate a pit conversion facility, and if so, where

● Whether to construct arrdo~rate an immobilization facility, and if so, where (including selwtion of
a technology for immobilization arrd the arrrountof plutonium to be immobilized).

● Whether to construct and operate a MOX facility, and if so, where (including separate selection of a
site for fabrication of lead assemblies and the amount of plutonium to be fabricated into MOX fuel),

1.4 ISSUES IDENTIFIED DURING THE SCOPING PEfUOD

In mid-1997, DOE conducted a public scoping process to solicit comments on its NOI concerning the
disposition of smplus plutonium. Written comments were requested from the public via U.S. mail, fax, and
Web site, and oral comments were collected via telephone and at four public scoping meetings. During June
arrdJuly 1997, abnut 580 people attended the scoping meetings held near the cmrdidate sites for disposition
facilities. The specific locations of the meetings were Idaho Falls, Idaho (neat ~EL); Amarillo, Texas (near
Pantex); North Augusta, South Carolina (near SRS); and Rlchland, Washington (near Harrford). These
meetings were designed to provide a fomm in which participants could discuss issues directly with DOE
program ofticials, and DOE could solicit relevant input from affected or interested Incal arrd regional
stakeholders, The meetings were conducted in a workshop forrrrat,providing stakeholders with numerous

OPPO~unitiestOle~ abOuttie issues and express their cOmments and concerns. Each workshop consisted
of a short plenary session, followed by discussion groups and summarizing remarks. The comments provided
at the scoping meetings were documented and used in the development of this SPD EIS,

A database was created to track written and oral comments received during the scoping process. More tbarr
1,400 individual documents, culminating in 2,000 comments, were ~eived arrd rccordcd in the databaze. An
arrafysiswas conducted of the comments received during the scoping process. They were initially grouped in
the following seven areas: proposed action, a[ternarives, facilities/technologies, impact, costs, public

involvement, and other, Comments were further categorized into four major groups according to their
relationship to the scope of this SPD EIS: already interrded for inclusion in [his SPD EIS, needs to be

atiressed in this SPD EIS, needs to be or is already addressed elsewhere, and other. The following summary
describes some of the major issues identified during the scoping process,

Issrrm Already Intended for Inclusion in This SPD EfS. Many comments received during the scoping
process concern issues that were abeady intended to be included in this SPD EIS. For example, mrmy
commentors expressed concern over the potential environmental impacts of the various technologies at the
candidate sites and requested that an in-depth analysis be conducted to deternrine the potential impacts. A
concern was afso expressed that making crm-in-canister tbe preferred immobilization technology without an
evaluation of alternative technologies circumvents the NEPA prncess. Other commentors raommendd tiat
this SPD EIS include a detailed accounting of the wastes that will be generated and the Imation of their
ultimate disposal, A number of commentors were concerned that existing legal agreements with State
governments arrdother agencies (e.g., triparty agreements) would be overlooked and possibly ignored. Other
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commentors addressed the quantity of plutonium to be immobilized or fabf’icatedinto MOX fuel. DOE is
addressing all of these issues in this SPD EIS.

Additional Issues That Need to Be Addressed in This SPD EIS. A few commentors suggested that
additional issues k considered in this SPD EIS. These issues include the relationship of plutonium disposition
and tritium pmcfuction,and use of the Fast Flux Test Facility (FFTF) at Hanford solely for surplus plutonium
disposition. Appendix D was added to this SPD EIS to address FFTF issues. Some commentors suggested
that Pantex be considered m a candidate site for the pit conversion facility under all situations, including the
50-t (55-ton) immobilization option, because most of the surplus pits are cumently lwated there. In fesponse
to these comments, DOE added three new alternatives for the option of immobilizing all 50 t (55 tons) of
sm’plus plutonium. Initially, the alternatives included siting both the pit conversion and immobilization
facilities at only one site (i.e., Hanford or SRS). The three new aftematives include Pantex as a candidate site
for the pit conversion facility.

Issues That Need to Be or Are Already Addressed Elsewhere. Many comments feceived during the
scoping prwess concern issues that are not within the scope of this SPD EIS but are being or will k addressed
elsewhere. For example, a question was raised as to the role of the U.S. Nuclear Regulatory Commission
(NRC) licensing ~quirements in regard to plutonium disposition facilities. Suggestions were made to include
MC processes in the SPD EIS. The NRC will k a “commenting” agency on tfreSPD EIS. DOE will pruvide
copies of the draft and final SPD EIS to NRC for review and comment. In addition, an NRC license would
be sought for the MOX facility. Domestic, commercial reactors operate under NRC licenses, and their
proposed use of MOX fuel would be subject to review by NRC.

Some questions and concerns were also raised about MOX fuel fabrication and reactor irradiation services
pmcumment, a process outside of the scope of this SPD EIS but related to the overall plutonium disposition
prugmm (see Section 2.1.3 for farther discussion of the procurement process). Many commentofs suggested
that DOE, in either this SPD EIS or other progmm studies, analyze the total cost of each alternative, including
facility construction and modification, operations, and D&D, as well as all felated site infrastructure costs.
DOE has prepared a separate cost study (DOE 1998a) that will be considered, along with this SPD EIS
analysis, in the decisionmtilng prucess. Some commentors suggested that the potential impacts of the disposal
of spent nucle~ fuel generated by MOX fuel use be included in this SPD EIS. This issue has already been
addressed in the Storage and Disposition PEIS and disposal of spent nuclear fuel will be addressed in the
Environmental Impact Statement for Disposal of Spent Nuclear Fuel and High-hvel Radioactive Waste at

Yucca Mountain, Nye County, Nevada (DOE, in preparation).6

Other. Many of the comments received were expressions of opinion or comments not directly f’elatedto issues
addressed in this SPD EIS. For example, opposition was expressed by both U.S. and Canadian citizens to
using CANDU reactors. Similarly, a number of commentors expressed their support for or opposition to
immobilization and MOX technologies. Others expressed support for specific facilities or questioned the
viability of site-s~itic facilities for pit conversion, immobilization, or MOX fuel fabrication. A number of
commentors expressed their concern over the market viability of alternative reactor fuels, even though MOX
fael would not& sold on the open market. Some commentors expfessed their support for a hybrid disposition
approach using both immobilization and MOX fuel fabrication.

6 For purposes of this SPD EIS, a geologic repository candidate site at Yucca Mounttin, Nevada, was assumed to k the final
dispsal site for afl immobilized plutonium and spent fuel, Currently, Yucca Mountain is the only site being characterized as a
seologic repsitory. DOE is preparing a separate EIS, Environmental Impact .sralementfor the Disposal of Spent Nuclear Fuel
and High.kvel Radioactive Waste or Yucca Mounlain, Nye CO”.Y, Nevada, to analyze the site-specific environmental impacts
from constmction, operation, and eventual closure of a potcn(ial geologic repository at Yucca Mountain.
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1.5 SCOPE OF THIS SPD EIS

Site-specific issues associated with siting, construction, and operation of the three disposition facilities are
analyzed in this SPD EIS. The three facilities would be designed so that they could collectively accomplish
disposition of up to 50 t (55 tons) of surplus plutonium over their operating lives, as shown in Figure 1–2.
Men the missions of the plutonium disposition facilities am completed, deactivation and stabilization would
be p~omred to reduce the risk of rdlologicai exposure; reduce the need for and costs associated with long-
term maintenance; and preprtm the building for potential fiture use. (S= Section 4.31 for a discussion on
deactivation and stahilimtion,) At the end of the useful life of the facilities, DOE would evaluate options for
D&D or reuse of the facilities. D&D of these facilities would not nccur for marryyears. When DOE is ready
for D&D of these facilities, an appropriate NEPA review will be conducted. This SPD EIS rdso analyzes
transportation of the following: plutonium from storage lmarions to the pit conversion facility or the
immobilization facility, depending on the material and the alternative; plutonium dioxide from the pit
conversion facility to the MOX or immobilization facility; depleted uranium hexafluoride from a representative
DOE site to a representative commercial conversion facility uranium feed supply (umnium dioxide) from a
representative commercial conversion facility to the MOX fabrication and/or immobilization facilities; MOX
fuel to a commercial reactor and immobilized plutonium to a geologic repository. In addition to the various
disposition alternatives, a No Action Alternative is afso analyzed. In this alternative, disposition would not
occur, and SUTIUSplutonium would remain in long-term storage in accotiance with the storage approach
identified in the Storage and Disposiliort PEIS ROD. For all alternatives analyzed in this SPD EIS, it is
assumed that storage actions described in the Storage and Disposition PEIS ROD have been accomplished.7

Because this SPD EIS tiers from the analyses and decisions reached in association with the Storage arrd
Disposition PEIS, analyses relevant to disposition options or candidate sites am incorporated by reference and
summarized; they are not repeated here. A generic analysis of potential impacts at domestic, commercial
reactors, frnm the Storage and Disposifiorr PEIS, is summasimd in Section 4.28 and included as part of the
presentation of integrated MOX impacts in Section 2.18.3. Furthermore, as explained in Smtion 2.1.3, DOE
will prepare and consider an environmental critique (a synopsis of which will be included in the SPD Final
EIS) concerning, among other things, the environmental impacts of potentially using MOX fuel at the specific
commercial reactors identified in response to DOEs Requesr for Proposals for MOX Fuel Fabrica~ion and

Reactor /rrdia/ion Semites, In addition, environmental impact analysis relating to specific reactors will be
included in the SPD Final EIS,

The MOX fuel fabrication and ceramic immobilimtion processes sequin the use of uranium dioxide as a feed
material, which can k obtained from either natuml or depleted uranium. Because DOE has a large inventory

of depleted uranium hexafluoride (the equivalent of 385,000 t [424,385 tons] of depleti uranium dioxide),

this SPD EIS analyzes the use of a small amount of that inventory (abut 145 t [160 tons] ~r year) to prnduce
uranium dioxide (White 1997:1).8 Depleted uranium hexafluoride is currently stored at three DOE sites: the
East Tennessee Technology Park in Oak Ridge, Tennessee; the Paducah Gaseous Diffusion Plant new
Paducah, KentuckX and the Portsmouth Gaseous Diffusion Plant (Portsmouth) near Plketon, Ohio, For
purposes of analysis in this SPD EIS, Portsmouth is used as a representative site for a source of depleted

7 Recent studies have indicated that cost savings could be realized from the transfer of nonpit materiats from RFETS and Hsnford
[o SRS earlier than specified in the Storage and Disposition PE\S ROD, A supplement analysis is king prepti to detetine
if a supplemental PEIS would k ndcd,

s ‘tire contractor chosm by ODE to conduct MOX tiel fabrication will have the option of acquiring uranium dioxide from another
source.
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uranium hexafluoride.9 Included for evaluation in this SPD EIS are the activities necessary to package the
depleted uranium hexaffuoride for shipment to a representative commercial conversion facility (for purposes
of analysis, this SPD EIS uses the General Electric Company’s Nuclear Energy Production Facility in
Wilmington, Ninth Carolina) for conversion to uranium dioxide,]o to transport the depleted rrmnium
hexaffuoride from Portsmouth to Wilmington, and to transport the uranium dioxide from Wilmington to the
candidate MOX fuel fabrication and immobilization sites (i.e., Hanford, INEEL, Pantex, and SRS),

As part of the assessment of the MOX alternatives, this SPD EIS analyzes the fabrication of up to 10 lead
assemblies that may be needed to support the MOX fuel program, Existing U.S. DOE facilities at five
candidate sites are analyzed, as is the transportation of feed materials to the lead assembly fabrication sites and
the fabricated lead assemblies to a domestic, commercial reactor for test irradiation. Postimadiation
examination (PfE) may be required to support NRC licensing activities related to the use of MOX fuel in
domestic, commercial reactors. This SPD EIS discusses PfE at two potential sites, ANL-W and Oak Ridge
National Laboratory in Oak Ridge, Tennessee. These two sites are currently the only sites that possess the
capability to conduct PfE activities without major mdltications to facility rnzdprwessing capabilities; only
minor modifications for receipt of materials would be required. Other potential facilities, either within the
DOE complex or in the commercial sector, would require significant mdlfications to meet expected
requirements of PIE.

DOE’s NOI announcing the preparation of this SPD EIS includes amble outlining 12 disposition alternatives.

Each alternative identifies the facilities, new or existing, at each candidate site that would be analyzed in this
SPD EIS. For clarity, variations of each alternative arc presented in this SPD EIS as separate, discrete
alternatives, thus increasing the number of alternatives, For example, alternatives that include locating the
immobilization facility in a new structure at SRS are identified in this SPD EIS as sepamte from those locating

it in the existing Building 221–F at the site. Since the publication of the NOI, DOE haa further increased the
number of alternatives for SPD EIS analysis: it has included a new MOX facility at Hanford, in addition to
the alternative involving modifying the Fuels and Materials Examination Facility, For the option of
immobilizing all 50 t (55 tons) of surplus plutonium, DOE haz afso included Pantex as a candidate site for pit
disassembly and conversion activities, adding arzofherthree aftematives. Previously, only SRS and Hanford
were considered as sites for pit disassembly and conyemion activities for the 50-t (55-ton) case. There are now
23 alternatives presented as 11 sets of alternatives, plus the No Action Alternative, For a more detailed
discussion of alternative development, see Section 2,3.

As indicated in the ROD for the Storage and Disposition PEfS, this SPD EIS analysis provides, in part, the
basis for determining a specific immobilization technology. This SPD EIS analyzes in detail the proposed
can-in-canister approach and compares the results with the impacts predicted in the Storage and Disposiriorr

PEIS for the homogeneousimmobilization approach in new ceramic immobilization and vitrification facilities.
In addition, for the can-in-carrister approach, this SPD EIS separately analyzes tfzeeffects of immobilizing
plutonium into either a fitanate-based cemmic material or a Ianfhanide borosilicate glass,

To further define the potential processes to be used for the disposition of surplus plutonium, several research
and development (R&D) activities are ongoing. A discussion of these R&D activities is provided in the fir

9 Portsmouth Gaseous Diffusion Plant is used as a representative site because it is the only one of the three DOE sites that is
currently capable of transfeting the depleted uranium hexafluoride from the 12.7-t (14-ton) rails cylinders in which it is currc”tly
stored to the 2.28-t (2.5-ton) feed cylinders that are compatible with the processing equipment at a commercial facility
(White 1997:5).

10 po~~ib]eslte~ for [his ~onverslon fwi[ity include nuclear fuel fabrication facilities in Missouri, North CaIOlina. SOuth CarOlina.
Wa.shingron,or a uranium conversion facility i“ Illinois, For purposes of analys]s in this SPD EIS, the commercial ““clear fuel
fabrication facility in Wihrrirrgton, Norfh Carolina, is used as a representative site.
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Disassembly and Conversion Demonstration Environmental Assessment and Research and Development

Activities (DOE 1998b) (proapproval draft issued in May 1998). Several of these R&D activities are likely
to continue after the ROD for this SPD EIS is issued.

1.6 PREFERRED ALTERNATIVES

DOE’s preferred alternative for the disposition of sur’plusweapons-usable plutonium is to disposition up to
50 t” (55 tons) of plutonium using a hybrid approach that uses botfr the ceramic can-in-canister
immobilization approach and the MOX/~actor approach. Approximately 17 t (19 tons) would be immobilized
in a ceramic fomr, placed in cans, and embedded in large canisters containing high-level vitrified waste for
ultimate disposal in a geologic repository pursuant to the Nuclear Waste Policy Act. Approximately 33 t
(36 t~s) would be used to fabricate MOX fuel, which would k irradiated in existing, domestic, commercial
reactors. The resulting spent fuel would be placed in a geologic repository pursuant to the Nucleu Waste
pO]iCyAct.

Pursuing the hybrid approach provides the best opportunity for U.S. leadership in working with Russia to
implement similar options for reducing Russia’s excess plutonium in pamllel. Pursuing the hybrid approach
also sends the strongest possible signal to the world of U.S. determination to reduce stockpiles of surplus
weapons-usable plutonium, as quickfy as possible, in an irreversible manner. The construction of new futilities
for the disposition of SUWIUSUS. plutonium would not take place unless there is significant progress on plans
for plutonium disposition in Russia.

DOE’s preference for siting plutonium disposition facilities is as follows:

● Immobilization at SRS (new construction and Defense Waste Processing Facility [DWPF]).
Construct and operate a new immobilization facility at SRS using the ceramic can-in-canister
technology. This technology would immobilize plutonium in a cemtrricfomr, seal it in cans, and place
the cans io canister’sfilled with borosiiicate glass containing intensely radioactive high-level waste
(HLw at tfreexisting DWPF. This prefezredcatr-in+arrister approach at SRS complements existing
missions, takes advantage of existing infrastmcture and staff expertise, and enables DOE to use an
existing faciiity (DWPF). SRS was previously designated the preferred site for immobilization in the
NOI issued in May 1997. The ceramic can-in-canister approach would involve slightiy lower
environmental impacts tharrthe homogeneousapproach. The cemmic can-in-canister approach wouid
involve better performance in a geologic repository and provide greater proliferation resistance than
the glass can-in-canister approach.

. MOX Fuel Fabrfeation at SRS (new corsstruetion). Consouct and operate a new MOX facility at
SRS and prduce MOX fuel containing surplus weapons-usabie plutonium for irradiation in existing,
domestic, commercial reactors. 12 SRS is Prefemed for the MOX facility because this activity

complements existing missions and takes advantage of existing infrastructure and staff expertise.
Pantex dws not offer a comparable infrastructure, including waste treatment. DOE has detemrined
that Hanford’s cleanup mission is critical, therefore DOE prefers that the cieanup mission remain the
site’s top priority and similariy, that ~EL should focus on cleanup and nucieac technology.

11 Some ~aterial~ ~ ~ready i“ a fj”~ disposition form (i.e., irradi~ted fuel) and will not require funher actiOn befOredispOsal

12 Specjfic ~eactor sites haye not kn idmtified. ne SPD Final EIS will include environmental imPacl analYses related [0 the
speci tic reactors identified in res~nse to DOE’s Request for Proposals for MOX Fuel Fabrication and Reactor Irradiation
Sewices (see Section 2. I .3).
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. Pit Dlsaaaembly and Conversion at SRS or Pantex. Constmct and operate a new pit conversion
facility at SRS or Pantex for the purpose of disassembling nuclear weapons pits and converting the
plutonium metal to a declassified oxide form suitable for intematiomd ins~tion and disposition using
either immobilization or MOX/reactor approaches.

The modest differences between SRS and Pantex do not justify selecting one of the two sites at this
time. Boti Pantex and SRS have complementary activities already located, or scheduled to be located,
at these sites. Ehher of the other candidate sites, Hanford and fNEEL, would require additional and
otherwise unnecessary transportation. (Bmause the surplus pits are stored at Pantex and because SRS
is the preferresJlocation for the MOX facility, selution of either Hanford or INEEL for pit conversion
would require shipments between Pantex and the selected pit conversion site, then subsequent
shipments to SRS.) Moreover, a pit disassembly and conversion facility at either Hanfod or tNEEL
would divert resources and martagementattention from the primary missions of those sites. Following
consideration of public comments on the SPD Draft EIS, DOE will announce its preference for the
location of this facility in the SPD Final EIS, scheduled for release in late 1998 or early 1999,

These preferred aftematives correspond to Alternatives 3A arrd 5A as presented in Table 2–1 and as described
in this SPD EIS.

DOE does not, at this time, have a preference for the location where lead assemblies for MOX fuel
qualification would be fabricated nor where postirradiation examination of these assemblies, if required, would
be conducted. DOE would continue ongoing R&D efforts concerning disposition of surplus weapons-usable
plutonium as discussed in the Storage and Disposition PEIS, this SPD EIS. and the Pit Disas.rembly and

Conversion Demonstration Environmental Assessment and Research and Development Activities,

1.7 RELATIONSHIP TO OTHER ACTIONS AND PROGRAMS

The proposed plutonium disposition actions would be coordinated with other ongoing DOE programs. For
example, waste generated by the construction and operation of the proposed facilities would be managed in
accordance with decisions made pursuant to the RODS issued for the Fim[ Waste Mamgement Programmatic

Environmental Impact Statemenr for Managing Treatment, Storage, and Disposal of Radioactive and

Hazardous Waste. Similarly, material treatment or stabilization activities at DOE sites could yield weapons-
usable tissile matcrirds tfratwould k dispositioned according to decisions made based on the anafysis in this
SPD EIS, Also, unrelated actions proposed for the sites under consideration in this SPD ELScould have
impacts at these sites. These impacts are considered in the cumulative impact assessment in Section 4.32.
Provided in the following swtions are brief summaries of the decuments issued for such actions or programs.

1.7.1 Materials and Disposition Options

The Storage and Disposition of Weapons-Usable Fissile Materials Final Progrmtic Environmental Impact

Statement (DOEiEIS-0229, Decemkr 1996) analyzes the environmental impacts of aftematives considered
for the long-term storage of weapons-usable fissile materials (HEU and plutonium) and for the disposition of
weapons-usable plutonium that has kn declared surplus to national security needs. The ROD (January 1997)
encompasses two categories of plutonium decisions: (1) the sites and facilities for the storage of nonsmplus
plutonium and the storage of surplus plutonium pending disposition, and (2) the programmatic strategy for
disposition of surplus plutonium. This ROD does not include the final selection of sites for plutonium
disposition facilities or the extent to which the two plutonium disposition approaches (immobilization and
MOX) will be ultimately implemented. (Those decisions will be based in part on the analysis in this tiered
SPD EIS.) However, DOE dees announce in the ROD that the list of carrdidate sites for plutonium dis~sition

has been narrowed, It also announces the dmision to store SUWIUSand nonsurplus HEU in upgraded facilities
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at the Oak Ridge Reservation. Recent DOE studies have indicated that significant cost savings could be
realized from the transfer of nonpit materials from ~TS and Hrmford earlier than indicated in the Storage

13 is ~ing preP~d to determine if a supplemental PEISd Disposition PEIS ROD. A supplement artalysls
would he needed,

The Pit Disassembly and Conversion Demonstration Environmental Assessment and Research and

Development Activities (DOEfEA-1207, May 8, proapproval draft) analyzes a proposed demonstration project
at LANL to determine the feasibility of an integrated pit disassembly and conversion system as part of the
surplus plutonium disposition strategy. This demonstration would involve the disassembly of up to 250 pits
and conversion of the recovered plutonium to plutonium metal ingots and plutoniutn oxide. If approved, the
demonstration would start sometime during the summer of 1998 and last up to 4 yem. The results of the
demonstration would help “tine-tune” the operational parameters of the pit conversion facility. The
environmental assessment also describes ongoing R&D activities related to the disposition of SUWIUS
plutonium.

The Parallex Project Fuel Manufacture and Shipment Environmental Assessment (DOE/EA-l 216,
August 18, 1997, preappmvaJ dmft) tiers from the Storage and Disposition PEJS and analyms the fabrication
and tmnsport of a limited amount of U.S. MOX fuel to a Canadian reactor for test irmdiation; Russian MOX
fuel would also k irmdiated as part of the experiment. Tbe possibility of using Russian und U.S. MOX fuel
in Canadian reactors was retained as rm option in the event that an agreement to that end could he reached
among Russia, Canada, and the United States. The MOX fuel fabricated at LANL would be transported in
U.S. Department of Transportation-approved containers by commercial carriers to a Canadian port of enoy.
At the Canadian border, Atomic Energy of Canada Limited (AECL) would take possession of the fuel and
complete its shipment to the NationaJ Research Universal (NRU) test reactor at Chalk River Laboratories in
Chalk River, Ontario. The AECL would be ~sponsible for conducting all subsequent fuel performance tests
in the NRU reactor. All spent fuel resulting fmm the tests would be disposed of in Canada under the Canadian
spent fuel program.

The Drafi Environmental lmpacI Statement on Management of Certain Plutonium Residues and Scrub Alloy

Stored at the Rocky Fhts Environmental Technology Site (DOE/EIS-0227D, November 1997) evaluates the
potential environmental impacts associated with reasonable management aftematives for certain plutonium
residues and all scrub alloy cumntly stored at RFETS near Golden, Colorado. DOE previously decided to
stabtlim, if necessary, and repackage the plutonium residues for safe interim storage at RFETS, as discussed
in tbe Solid Residue Treatment, Repackaging, and Storage Environmental Assessment (DOElEA- 1120,
April 1996) Finding ofiVo ,Signtficant Impact (April 1996). The management alternatives analyzed in the EIS
m no action (which includes the application of variances to safeguards termination limits), processing without
plutonium separation, and prmessing with plutonium separation. If the ROD for the EIS selects plutonium
separation for a ~sidue(s) category or scrub alloy, the plutonium separated at RFETS, LANL, or SRS would
&either immobilized or used as MOX fuel in accordance with the disposition alternatives discussed in this
SPD EIS.

The Drafi Programmatic Envii-onmenral Impact Statement for Alternative Strategies for the hng-Term

Management and Use of Depleted Uranium Hexaf7uoride (DOE/EIS-0269, December 1997) evaluates the
environmental impacts of six uftemative strategies for the long-term management of DOE-owned depleted
uranium hexaffuonde cumntly stared at the East Tennessee Technology Park in Oak Ridge, Tennessee, the
Paducah Gaseous Diffusion Plant in Paducti, Kentucky and the Portsmouth Gaseous Diffusion Plant near
Piketon, Ohio. These alternatives involve cylinder technology and design; conversion of depleted uranium

13Wen jt i$“ncIew~heth~~supplemnt tOm EIS is necdd, ~E is required 10prepare a supplement ~atysis tO~sist in *ins
that deteti nation.
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hexafluoride to another chemicaf fore, and materials use, storage, disposal, and transposition, This SPD EIS
analyzes the conversion of depleted uranium hexafluoride, from a representative site (Portsmouth), to uranium

dioxide, which would be used as feedstock for MOX fuel fabrication and immobilization.

The Final Programmatic Environmental Impact Statement for Tritium Supply and Recycling (DOE/EIS-0161,
Octo&r 1995; ROD, December 1995) evaluates alternatives for new tritium production and the recycling of
tritium recovered from weapons retired from service. One of the alternatives discussed involves the use of
MOX fuel in a multipurpose reactor, using MOX fuel to produce tritium, as well as restart of FFTF. In the
Tritium ROD, this option was deferred for future consideration. The implications of an F~F restart, if
proposed by DOE in tbe future, are discussed in Appendix D of this SPD EIS.

1.7.2 Waste Management

The Final Waste Management Programmatic Environmental Impact Statement for Managing Treatment,

Storage, and Disposal of Radioactive and Hazardous Waste (WM PEIS) (DOE/EIS-0200-F, May 1997;
Transuranic [TRU] Waste ROD, January 1998) examines the potential environmental and cost impacts of
strate@calternatives for marragingfive types of radioactive and hazardous wastes that have resulted, and will
continue to result, from nuclear defense and research activities at a variety of sites around the United States.
The WM PEIS provides information on the impacts of various siting configurations that DOE will use to
decide at which siresto locate additional treatment, storage, and disposal capacity for each waste confrgumtion,
Any waste resulting from actions taken in this SPD EIS would be treated, stored, and dtsposed of in
accordance with the RODS and other decisions resulting from the WM PEIS. To date, one ROD (January
1998) for the treatment and storage of TRU waste has been issued. This ROD determined that those DOE sites
that currently have or will generate TRU waste will prepare it for storage and store it on the site, the only
exception being that Sandia National Laboratory will transfer its TRU waste to LANL.

The Waste Isolation Pilot Plant Final Environmental Impact Statement (DOE~lS-0026, October 1980 ROD,
January 1981) and associated supplements (DOE~IS-0026-S-2, January 1990 [ROD, June 1990]; and
DOE/EIS-O026-S-2, September 1997 [ROD, January 1998]) analyze the development, operation, and
transportation activities associated with the Waste Isolation Pilot Plant (WJPP), a mined repository for TRU
waste near Carlsbad, New Mexico. TRU waste preduccd as a result of surplus plutonium disposition activities
would ultimately be disposed of at WIPP, when it meets all disposition criteria.

The Environmental Impact Statement for the Disposal of Spent Nuclear Fuel and High-Level Radioactive

Waste at Yucca Mountain, Nye County, Nevada, (DOE/EIS-0250, in preparation) analyzes the constmction,
operstion, and eventual closure of a geologic repository at Yucca Mountain to dispose of commercial arrdDOE
spent nuclear fuel, high-level radioactive waste, and materials that NRC determines by rule require the same
degree of isolation. National transportation, waste packaging, and Nevada transportation arc evaluated as part
of the analysis. Three implementing design alternatives based on thermal load—low, intermediate, and
high—are examined. Waste produced from these SPD EIS plutonium immobilization and MOX alternatives
are included in the analysis. This SPD EIS dws not analyze Yucca Mountain as a potential geologic
repository site.

The Accelerating Cleanup, Paths to Closure Draft (DOE/EM-0342, Febmary 1998) is DOE’s blueprint for
waste cleanup. It provides DOE’s detailed projections on the scope, schedules, and costs for the cleanup of
contaminated soil, groundwater, and facilities treatment, storage, and disposal of waste; and effective
management of nuclear materials and spent nuclear fuel. Included in the repoti are site waste and material
disposition flow chtis that describe each waste stream, the steps for processing or managing the wastes, and
the permanent waste disposal sites that have been designated. This dmument is not a plan or a decisionmaking
dmumenq it describes the status and direction of DOE’s draft cleanup strategy. Appropriate NEPA reviews
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will be conducted ~fore my decisions are made. This SPD EIS reflects the proposals in Paths ro Closure to
the extent possible. Subsequent versions of Paths to Closure will reflect implications of the waste
mrmagement and environmental restoration implications of the decisions made as a result of this SPD EIS.

1.7.3 SPD EIS Candidate Sites

The Tank Waste Remediation System, Hanford Site, Richland, Washington, Final Environmental Impact

Statemerrt (TWRS EIS) (DOWIS-01 89, August 1996; ROD, Febmary 1997) satisfies the DOE commitment
made in the Disposal of Hanford Defense High -kvel, Transuranic and Tank Waste Final Environmental

Impact Statement (DOE/EIS-0113, December 1987; RODS, March arrdApril 1988) to prepare a supplemental
NEPA analysis. The TWRS EIS was prepared in response to several importarrt changes subsequent to the
ROD, including a revised strategy for managing and disposing of tank waste and encapsulated cesium arrd
strontium. The TWRS EIS evafrrates,as a part of the proposed action: continued operation and management
of the tank farms; waste transfer system upgrades; arrd retrieval and treatment of the tank waste, which would
include the constmction and operation of a facility to vitrify HLW and vitrify or similarly immobilize the
low-activity waste. DOE decided to implement the preferred alternative for retrieval, treatment, and disposal
of tank waste and to defer a decision on the disposition of cesium and strontium capsules. The HLW
vitrification facility is a candidate facility for immobilization activities considered in this SPD EIS.

Tbe Plutonium Finishing Plant Stabilization Final Environmental Impact Statement (DOE/EIS-0244,

May 1996; ROD, July 1996) analyzes the potential environmental impacts of alternative approaches to:
(1) stabilization of residual plutonium-bearing materials at the Hanford Plutonium Finishing Plant (PFP) to
a form suitable for long-term storage; (2) removal of readily retrievable plutonium-bearing materials left behind
in process equipment, prmess areas, and air quality and liquid waste marragement systems as a result of
historic uses; arrd(3) interim storage of stabilized tissile material in existing PFP vaults pending decisions on
ultimate storage arrddisposition of the material. DOE decided to remove redlly retrievable plutonium-bearing
materials in holdup at PFP. Following their stabilization, plutonium-bearing materials will be in a form
suitable for interim storage in existing vaults at PFP. These materials m included in the plutonium inventory
addressed in this SPD EIS. Other plutonium-bearing material having low plutonium content (less than
50 percent by weight) and meeting criteria established by DOE maybe treated at PFP using a cementation
pracess.

Tbe Drafi Hanford Remedial Action Environmental Impact Statement and Comprehensive hnd Use Plan,

(DO~IS-0222, draft issued August 1996) analyzes tie consequences (primarily from remediation activities)
of the actions determined necessary to achieve desired future land-use objectives. It does not provide site-
specific analyses of remediation technologies arrd activities that are required by the Comprehensive
Environmental Response, Compensation and Llabllity Act and Resource Conservation arrd Recovery Act.
Hanford is a candidate site for surplus plutonium disposition activities.

The Hanford Reach of the Columbia River Comprehensive River Conservation Study and Environmental

[mpacr Slarement (Final, June 1994, National Park Service) evaluates protecting the Hanford Reach of the
Columbia River in terms of its designation as a Wild and Scenic River, provisions for recreation access, and
visitor interpretation and education. Hanford is a candidate site for surplus plutonium disposition activities.

The Department of Energy Programmatic Spent Nuclear Fuel Management and I&ho National Engineering

bboratory Environmental Restoration and Waste Management Programs Final Environmental Impact

Sralement (DO~IS-0203, April 1995; ROD, May 1995) is a complex-wide evaluation of alternatives for
managing, through the year 2035, existing and reasonably foreseeable amounts of spent nuclear fuel within
the DOE inventory. The EIS contains rmanalysis of the transportation of spent nuclear fuel, as well as sitewide
aftematives for environmental restoration and waste marragementprograms at the Idaho National Engineering
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Laboratory (fNEL, now INEEL). The ROD designated Hanford, INEEL, and SRS for regional spent fuel
storage and management, and made dwisions for environmental restoration and waste management at INEEL,
In March 1996, DOE issued an amendment to the May 1995 ROD to include a decision to regionalir,e the
management of DOE-owned spnt nuclear fuel by fuel t~, including spent fuel currently stored at Hanford,
INEEL, and SRS. All three sites are candidate sites for plutonium disposition activities.

The Final Environmental Impact Statement on a Proposed Nuclear Weapons Nonprol$eration Poliq
Concerning Foreign Research Reactor Spent Nuclear Fuel (DO~IS-02 18, February 1996; ROD, July 1996)
evaluates the adoption of a joint DOE/Department of State policy to manage spent nuclear fuel from foreign
research reactors, including HEU fuels provided by the United States to other countries for research reactors.
Management alternatives include a number of implementation options for port selection, transportation, and
storage at DOE sites. The ROD selected a management policy that provided for the mtum to the United States
of spnt fuels from various research reactors, using two designated U.S. ports, and the storage at ~EL and
SRS for the foreseeable future. INEEL and SRS are candidate sites for plutonium disposition activities.

The Site- Wide Environmental Impact Statement on the Continued Operation of the bs Alamos National
bborato~ (DOE/EIS-0238, May 1998) evaluates ongoing and reasonably foreseeable new operations and
facilities at LANL in support of DOE missions. This sitewide EIS updates the LANL sitewide EIS issued in
1979. LANL is the site for the pit disassembly and convemion demonstration and a candidate site for the lead
assembly fabrication activity consideti in this SPD EIS, Cumntly, small-scale R&D activities related to pit
disassembly and conversion and MOX fuel fabrication are being conducted at LANL.

The Final Environmental Impact Statement for the Continued Operation of the Pantex Plant and Associated

Storage of Nuclear Weapon Components (DOEIEIS-0225, November 1996; ROD, January 1997) evaluates
all current and proposed facilities and activities at Pantex, including weapons dismantlement and storage of
the resulting nuclear materials and classified weapons components in the near term (over a 5- to 10-year

pericxl), This sitewide EIS addresses alternative interim storage sites for Pantex plutonium pits, some of which
will ultimately be disposed of as determined in this SPD EIS. Pantex is one of the candidate sites for pit
disassembly and conversion and MOX fuel fabrication activities considered in this SPD EIS.

The Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management

(DOE/EIS-0236, November 1996; ROD, December 1996) evaluates the potential environmental impacts
resulting frnm activities assmiated with nuclear weapons research, design, development, and testing, as well
as the assessment and certification of their safety and reliability. The stewardship portion of the document
analyms the development of three new facilities to provide enhanced experimental capabilities. The stockpile
management ~rtion of this EIS concerns producing, maintaining, monitoring, refurbishing, and dismantling
the nuclear weapons stockpile at eight sites, including Pantex and SRS, both candidate sites for plutonium
disposition activities. A decision was made in the ROD to downsize a number of facilities for stockpile
dismantlement, and to build experimental facilities at LLNL.

The Final Environmental Impact Statement, Interim Management of Nuclear Materials (DOE/EIS-0220,

October 1995) analyzes the potential environmental impacts of the management of certain nuclear materials
at SRS pending decisions on their future use or ultimate disposition. The EIS includes an analysis of the
construction of the SRS Actinide Packaging and Storage Facility, which is identified in this SPD EIS as a
possible materials storage facility. Five RODS have been issued since the Final EIS was published. On
December 12, 1995, DOE issud a ROD and Notice of Preferred Alternatives (60 Federal Register 65300) on
the interim management of several categories of nuclear materials at SRS, DOE decidd to stabilize plutonium
and uranium stool in vaults using a combination of management methods. On Febtuary 8, 1996, DOE issued
a supplemental ROD (61 Federal Register 6633) on the stabilization of two of the remaining categories of
nuclear materials (Mark- 16 and Mark-22 fuels and other aluminum-clad targets) analyzed in the Final EIS.
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After considering a DOE staff study and recommendation on canyon facility utilization, DOE issued a second
supplemental ROD on September 6, 1996 (61 Federal Register 48474) for stabilization of the neptunium 237
solutions, obsolete neptunium targets, and plutonium 239 solutions. On April 2, 1997, DOE issued a third
supplemental ROD (62 Federal Register 1779Q)on stabilization in the F-Canyon and FB-Line facilities of the
remaining Taiwan Research Reactor spent nuclear fuel. In October 1997, DOE issued a fourth supplemental
ROD to add an additional method, processing and storage for vitrification in DWPF, to those being usd in

the management of plutonium and uranium stored in vaults; and to amend its September 6, 1996, ROD to
provide for use of the H-Canyon facilities to stabilize, to oxide forms, the plutonium 239 and neptunium 237
solutions stored in H-Canyon and obsolete neptunium 237 targets stored in K-Reactor.

The Savanrrah River Site Waste Management Final Environmental Impact Statement (DOE/EIS-02 17, Final,
Jtdy 1995; ROD, September 1995) analyzes futm’eSRS waste management needs for all waste types over the
next 30 years, includlng the treatment, storage, and disposal of high-level, low-level, mixed, hazardous, and
TRU wastes generated from environmental restoration, facility operations, and the decontamination and
decommissioning of buildings. fn the ROD, DOE selected phased approaches to waste treatment, storage, and
disposal facilities identified in the Final EIS. SRS is a candidate site for plutonium disposition activities.

The Disposition of Surplus Highly Enriched Uranium (HEU) Final Environmental Impact Statement

(DOE/EIS-0240, June 1996 ROD, July 1996) addresses the disposition of a nominal 200 t ( 220 tons) of HEU
decld surplus to the national security needs of the United States. Alternatives include several approaches
to blending down the highly enriched material to make it nonweapons usable and suitable for fabrication into
fael for commercial nuclear reactors. The ROD calls for blending, over time, as much material as possible (up
to 85 percent) for commercial US, and blending the remainder for disposal as low-level waste. Blending sites
include SRS, one of the candidate sites for surplus plutonium disposition activities.

The F-Carryon Plutonium Solutions at Savannah River Site Final Environmental Impact Statement

(DOWIS-0219, December 1994 ROD, February 1995)evaluates alternatives to stabilize plutonium solutions
currently stored in F-Canyon at SRS before their disposition as determined in this SPD EIS. The alternatives
examined are taking no action, processing the solutions to plutonium metal, processing the solutions to
plutonium dioxide, and tmnsfernng the solutions to the HLW tanks for vitrification in DWPF. DOE has
prmessed the plutonium solutions to a metal form using the F-Canyon and FB-Line facilities at SRS.
Building 221–F at F-Canyon is arralymd in this SPD EIS as a potential immobilization facility.

The Final Supplemental Environmental Impact Statement, Defense Waste Processing Facility

(DOWIS-0082-S, November 1994; ROD, April 1995) assesses the environmental impacts of the constmction
and operation of DWPF at SRS as mdlfied from the original design addressed in a 1982 EIS. DWPF includes
the HLW pretreatment process, the vitrification facility, facilities for the manufacture and disWsai of saltstone
(low-level waste resulting from the pretreatment of HLW), tiloactive glass waste storage facilities, and
associated suppnrt faeilhies. Some of the immobilization aftematives Wing analyzed in this SPD EIS r~uire
DWPF to provide the surrounding radiation barrier for the immobilized phrtonium.

Environmental Impact Statement for Accelerator Production of Tritium at the Savannah River Site

(DOE/EIS-0270D, dmft issued December 1997) evaluates the siting, constmction, and operation of a“linear
accelerator at SRS that would produce tritium, a gaseous ti]oacrive isotope of hydrogen considered essential
to the o~ration of U.S. thermonuclear weapans. SRS is a candidate site for plutonium disposition activities.

The Construction and Operation of a Tritium Extraction Faciliq at the Savannah River Site Environmental

lmpacr Statement(DO~IS-0271 D, draft, March 1998) evaluates the construction and operation of a facility
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for the extraction of tritium to support the DOE tritium prediction capability. SRS is a candidate site for
plutonium disposition activities.

The Final Environmental Impact Statement for Shutdown of the River Water System at Savannah River Site

(DO~IS-268, May 1997; ROD, January 1998) evaluates the shutdown of the River Water System usd to
pump large quantities of water from the Savannah River for cmling pm’poses within SRS. Alternatives for
placing all or part of the system in standby mcde are dso considered. The ROD selected the No Action
Alternative, that is, continuing the maintenance and operation of the Savannah River Water System for the
foreseeable future. SRS is a candidate site for plutonium disposition activities.

The Environmental Assessment for the Praposed Interim Storage of Enriched Uranium Above the Moximum
Historical Storage Level at the Y–12 Pbnt, Oak Ridge, Tennessee (DOEIEA-0929, September 1994; FONSI,
September 1995) analyzes the continued receipt, prestorage processing, and interim storage of enriched
umnium in quantities that would exceed the historic maximum storage level. On the basis of this EA. DOE
detemrined that the Y-12 Plant would store no more than 500 t (551 tons) of HEU and no more than 6 t
(6,6 tons) of low-enriched umnium. HEU reeovered from the pit conversion facility will be shipped to Y-12
for interim storage pending disposition. This SPD EIS analyzes the transportation of HEU from the candidate
pit conversion facility sites to Y–12.

1.7.4 Cooperating Agencies

In May 1997, DOE notified several agencies, including NRC and the Environmental Protection Agency (EPA),
that this SPD EIS was being prepared. On November 10, 1997, NRC informed DOE that it would be a

14 In keePing wi~ this decision, DOE will provide coPies“commenting” rather than “cooperating” agency.

of the draft and final SPD EIS to NRC for comment. No agencies other than EPA have decided to be a
cooperating agency for this SPD EIS.

1.8 ORGANIZATION OF THE SPD EIS

This SPD EIS consists of three volumes. Volume I contains the main text of the EIS. Volume 11contains
technical appendixes that provide supporting details for the analyses in Volume I, as well as additional project
information. Volume III, to he included with the SPD Final EIS, will contain the comments received on the
Draft EIS during the public review period, along with the DOE responses to these comments. An EIS
Summary is also available as a separate publication.

Volume I consists of Chaptem 1 through 9. Chapter 2 describes the stu’plusplutonium disposition alternatives,
how the alternatives were developed, and the proposed types of disposition facilities. It also provides a
comparison of the alternatives. Chapter 3 descriks the potentially affected environments at the candidate sites.
Chapter 4 provides summary descriptions of the potential impacts of the proposed action and alternatives on
13 resoume areas. This chapkr also describes cumulative impacts, irreversible and irretrievable commitments
of resources, unavoidable adverse impacts, and the relationship between short-term uses of the environment
and Iong-temr productivity. Chapter 5 provides a description of the environmental and health and safety
compliance requirements governing implementation of the alternatives and includes the status of required
consultations with Federal, State, and Incal agencies. References are included at the end of eaeh chapter,

14 A ~ooPerating ~gc”cy ptiicipates in the NEPA process at the request of the lead agencY developing m EIS. me c~~rating

agency is involved in the scoping precess and may develop i“forrnatio” and prepare environmental snatyws in its atea of special
expertise and make available staff support to the lead agency (40 Cm 1501.6, Regulations for Implementing {he Procedural
Provisions of (h. Nafional Environme”ral Policy Act). me Icad agency may also request other agencies to comment o“ a draft
EIS (4o CFR 1503.1).
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Chapters 6,7, 8, and 9 are the glossary of terms, the list of SPD EIS preparers, the SPD EIS distribution list,
and the index, respectively.

Volumes II and III provide information that suppirts Volume 1, Volume II consists of 14 appendixes and
includes background documents, pmess descriptio~s, facility data, descriptions of methods used to estimate
environmental impacts of the alternatives, and the detailed impact analysis. Volume IIJ will include the
comments received on the SPD Draft EIS, the responses to the comments, and a brief summary of changes
made to the SPD Draft EIS in response to the comments.
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Chapter 2
Alternatives for Disposition of Surplus Weapons-Usable Plutonium

2.1 ALTERNATIVES ANALYZED IN THIS SPD EIS

This Surplus Plutonium Disposition Environmental Impact Statement (SPD EIS) analyzes the potential
environmental impacts associated with implementing disassembly of pits (a component of nuclear weapons)
arrd conversion of the recoveti plutonium and clean plutonium metal at four candidate sites; conversion and
immobilization of plutonium from nonpit sources at two candidate sites; and mixed oxide (MOX) fuel
fabrication activities at four candidate sites. This SPD EIS also evaluates immobilizing plutonium in ceramic
or glass forms, and compares the can-in-canister approach with the homogeneous ceramic immobilization and
vitrification approaches that were evaluated in the Storage and Disposition of Weapons-Usable FissiIe

Materials Fival Programmatic Environmental Impact Statement (Storage and Disposition PEIS)
(DOE 1996a). As part of the MOX option, this SPD EIS also evaluates the potential impacts of fabricating
MOX fuel lead assemblies (for test irradiation in domestic, commercial nuclear power reactors) at five
candidate U.S. Department of Energy (DOE) sites and addresses the generic impacts of irradiating MOX fuel
in domestic, commercial reactors. Figure 2-1 is a map of the United States that identifies the proposed
Iucations for the surplus plutonium disposition facilities’

~ Propo8edpstirr’adlatlon”examinationSite

Figure 2-1. Proposed Locations of Surplus Plutonium Disposition Facilities

—

1 Specific reactnr sites are not included because they have not been identified. The SPD Final EIS will include environmental
impact anatyses related to the s~ific reactors identified in response to DOEs Request for Proposals for MOX Fuel Fabn’carion
and ReacIor J,rndiation Services.
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2.1.1 Surplw Plutonium Disposition Facility Alternative

The alternatives analyd in this SPD EIS am breed on decisions arrnouncd in the Record of Rlsion (ROD)
for the Storage and Dispositiorr PEIS, as summarized in Chapter 1. Those decisions include:

● Combining the plutonium convemion and immobilization finctions into a single facility,

. Pm’suing the siting of a pit disassembly and conversion faciIity (pit conversion facility), a plutonium
conversion and immobilization facility (immobilization facility), and a MOX fuel fabrication facility
(MOX facility), and

● Reducing the number of possible disposition sites to be considered from six to four,

Twenty-tbm smplus plutonium disposition al~matives and the No Action Alternative, m shown in Table 2–1
and described in detail in Sections 2.5 through 2.16 of WISchapter. The 23 action alternatives are organized
into 11 sets of alternatives, reflecting various combinations of facilities and candidate sites, as well as the use
of new or existing buildings. For example, Alternative 6, which would locate the pit conversion and MOX
facilities at Hanford, and the immobilization facility at SRS, has fnur variations, denoted as 6A, 6B, 6C, and
6D. The variations uccur because the immobilization facility could be lmatcd in new construction or in
Building 22 I–F at the Savannah River Site (SRS), and the MOX facility could be in new construction or in
the Fuel and Materials Examination Facility (FMEF) at the Hanford Site (Hanford).

Each of the 23 alternatives includes a pit conversion facility, but additional facilities in each alternative vary
depending on the amount of plutonium to be immobilized. Alternatives 2 through 10 involve the hybrid
approach of immobilizing 17 t (19 tons) of surplus plutonium and using 33 t (36 tons) for MOX fuel, and
therefore, require all three facilities. Alternatives 11 and 12 involve immobilizing all 50 t (55 tons), and
therefore, only include an immobilization facility and a pit conversion facility.

Alternative 1, the No Action Alternative, dues not involve disposition of surplus weapons-usable plutonium,
but instead addresses storing the plutonium in accordance with the Sforage and Disposition PEIS ROD
(DOE 1997a). Figures 2–2, 2-3, 24, hd 2–5 are regional maps of the four candidate disposition sites:
Hanford, Idaho National Engineering and Environmental Laboratory (~EL), the Pantex Plant (Pantex), and
SRS.

2.1.2 Immobilization Technology Alternatives

The Storage and Disposition PEIS discusses several immobilization technologies, including the homogeneous
ceramic and vitrification alternatives that were evaluated in detail, as well as the variants to those alternatives,
which included the ceramic and glass can-in-canister approaches and another homogeneous approach using arr
adjunct melter (discussed further in Appendix C of this SPD EIS). The ROD for the Storage and Disposition

PEIS states that DOE would make a detemrination on the specific technology on the basis of “the follow-on
EIS.” Wis SPD EIS is that foliow-nn EIS, and identifies the ceramic can-in-cazsistcr appmxh sz the preferred
immobilization technology.

In order to bound the estimate of potential environmental impacts assuciared with cemmic and glass
immobilization technologies, the Srorage and Disposition PEIS analyzes the construction and operation of

vitrification and cermrric immobilization facilities that used a homogeneous approach. These facilities are based
on generic designs that do not involve the use of existing facilities or specific site locations. These generic
designs aflow for surplus plutonium to be immobilized in a homogeneous form, either within a ceramic matrix
and fomred into disks, or vitrified as borosilicate glass logs.
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Table 2-1. Surplus Plutonium Disposition Facility Alternatives Evaluated in This SPD EIS
Pit Dlaaasembly and Plutonium Conversion and MOX Fuel Disposition Amounts

Alternative Conversion Immobilization Fabrication (Plutonium)

H[WVF, high-level-waste vitrification; facility (planned); NA, not applicable.
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In order to support a decision on the immobilization technology and form, this SPD EIS evaluates tie potential
environmental impacts of the ceramic and glass can-in-canister technologies, and compares those impacts with
the impacts of the homogeneous facilities evaluated in the Storage and Disposition PE/S. This comparison is
presented in Section 4.29.

2.1.3 MOX Fuel Fabrication Alternatives

Alternatives that involve the manufacture of MOX fuel include the use of the fuel in existing domestic
commercial nuclear power reactors. The environmental impacts of using MOX fuel in these reactors are
evaluated in the Storage arzd Disposition PEIS. That analysis is incorporated by reference in this SPD EIS.
Those impacts are summarized in Smtion 4.28 and included in the discussion of the integrated impacts of the
MOX fuel alternatives presented in Section 2.18.3.

DOE has begun the procurement precess for a potential a contract for MOX fuel fabrication and irradiation
services. A final Request for Proposals (RFP) was released in May 1998.2 Proposals are due in August 1998
and a contract award is scheduled for November 1998. The services requested by this procurement process
include design, licensing, construction, operation, and eventual deactivation of the MOX facility as well as
irradiation of the MOX fuel in three to eight domestic, commercial reactors. The RFP scope of work defines
limited activities that may be perfomed prior to issuance of the SPD EIS ROD. These activities include non-
site-specitic work primarily associated with the development of the initial conceptual design for the fuel
fabrication facility; and plans (paper studies)
for outreach, long lead-team p~urements,
regulatory management, facility quality
assurance, safeguards, security, fuel
qualifications, and deactivation. mere would
be no construction, fabrication, or irradiation
of MOX fuel until the SPD EIS ROD is
issued. Such site-specific activities would
depend on decisions in the ROD, and
according to the RFP, DOE’s exercise of
contract options to allow such activities would
be contingent on the ROD.

Furthermore, in compliance with its National
Environmental Policy Act (NEPA)
regulations at 10 CFR 1021.216, DOE has
requested that each offeror provide, as part of
its proposal, environmental information
specific to its proposed MOX facility design
and the domestic, commercial reactors it
proposes to use for irradiation of the fuel.
That information will be analyzed by DOE to
identify potential environmental impacts of
the proposals and documented in an
Environmental Critique, prepared pursuant to
10 CFR 1021.2 16(g), that will be considered
by the selection official as part of his or her

2 The RFP may be obtained from the Office OKFissile Materials Disposition website at www.doe-md.com under “HEUffu
disposition.”
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decision. The Environmental Critique may contain proprietary information that will, therefore, not be made
available to the public. However, an Environmental Synopsis of the Environmental Critique will be tiled with
the U.S. Environmental Protection Agency (EPA) and will be made available to the public as provided in
10 CFR 102 1.216(h). The synopsis of the Environmental Critique will also be incorporated as an appendix
in the SPD Final EIS.

The environmental information provided with the proposals and analyzed in the Environmental Critique will
also be compared to the environmental impacts estimated in this SPD Draft EIS for constmction and operation
of the MOX facility. The SPD Final EIS will also include environmental impact analysis related to the spific
reactors identified in response to the RFP.

Under the hybrid alternatives, DOE would produce up to 10 MOX fuel assemblies for testing in domestic,
commercial reactors kfore commencement of fill-scale MOX fuel irradiation. These lead assemblies would
be available for irradiation to support U.S. Nuclear Regulatory Commission (NRC) licensing and fuel
qualification efforts. Potential impacts of MOX fuel lead assembly fabrication are analyzed for three of the
candidate sites for MOX fuel fabrication (Hanford, Argonne National Laboratory-West [ANL-W] at INEEL,
and SRS), and two additional sites, Los Alamos National Laboratory (LANL) in New Mexico, and Lawrence
Livermore National Laboratory (LLNL) in California. Pantex was not considered for lead assembly fabrication
kause it does not currently have any facilities capable of MOX fuel fabrication. Postimadiation examination
of the lead assemblies, if required to support NRC licensing activities, would be conducted. Two potential
sites are discussed in this SPD EIS: ANL-W and Oak Ridge National Laboratory (ORNL). These two sites
are currently the only sites that have the capability to conduct postirradiation examination activities without
major mdltications to facility and processing capabilities; only minor modifications for receipt of materials
would be required. Other potential facilities, either within the DOE complex or in the commercial sector,
would require significant modifications to meet expected requirements.
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2.2 MATERIALS ANALYZED IN THIS SPD EIS

There are eight general categories used to describe the 50 t (55 tons) of surplus plutonium, which represent
the physical and chemical nature of the plutonium. Two of the categories+lean metal (including pits) and
clean oxide—would either be fabricated into MOX fuel if the hybrid approach is selected, or immobilized.

The remaining six categories of material-impure metals, plutonium alloys, impure oxides, uraniutiplutonium
oxides, alloy reactor fuel, and oxide reactor fuel—would be immobilized.

DESCRIPTION OF SURPLUS PLUTONIUM BY DISPOSITION FEED CATEGORIES

PLUTONIUMFEEDFORIMMOBILIZATIONORMOX FUELFABRICATION:

Clean Metal. Pure plutonium metal generally with less than 100 parts per million (ppm) of my given chemical impurity.
~e metal may have some oxidation or casting residues on the surface. The only major chemical impurities are gallium and
radioactive decay products such as americium, neptunium, or uranium. Examples of pure metal items include unalloyed
“buttons” of plutonium metat, billets, ingots, castings or rough machined items, finished machined weapon components, and
other miscellaneous small metal pieces and pans.

Clean Oxide. Plutonium oxides wi!h less than 3 percent by weight of impurities.

FESDFORIMMOBILIZATION:

Impure Metal. [terns with impurities (hat are more than IW ppm, but less than 50 percent by weight.

Plutonium Alloys. Plutonium-containing alloys with impurities that are less than 50 percent by weight. Examples of

plutonium alloy items include alloyed plutonium “’buttons,” casting products, machined product items. and ingots.

Imnure Oxtie. Plutonium oxides with 3 to 50 percent by weigh! of impurities. Examples in this catego~ include plutonium
oxides containing uranium oxides and plutonium oxides containing neptunium, thorium, beryllium, or zirconium.

Uranium/Plu(onium Oxide. Plutonium oxides mixed with enriched uranium oxides. Examples include powders or pellets
[hat have been either low-tired (heated at temperatures below 7W “C ) or high-fired (heated al temperatures greater than
700 “c).

A11oYReactor Fuel and Oxide Reactor Fuel. Plutonium-containing reactor fuel that has been manufactured, but not
irradiated in a reactor. The plutonium consists of 121026 percent of plutonium 240 with total plutonium compositions being
13 to 27 percent of the material in the fuel. The fuel can be either alloy reactor fuel or reactor fuel containing plutonium
oxide mixed with uranium oxide. The majority of alloy reactor fuel in DOES plutonium inventory is fuel elements for [be
Zero Power Plutonium Reactor at ANL-W. Oxide fuels include experimental capsules, elements, and pins.

Source DOE, Feed Material P/arming Ba$isfor SUWIU$Weapons-Usable Plufonium Di$posidon, MD-0009, 1997.

2.3 DEVELOPMENT OF THE ALTERNATIVES

This section describes the development prucess for those SPD EIS alternatives and technical issues that
remained to be finalized after issuance of the Storage and Disposition PEIS ROD.

2.3.1 Development of Facility Siting Alternatives

In the ROD for the Storage and Disposition PE/S, DOE identified a large number of possible options to locate
three disposition facilities at four sites, and limited the immobilization options to Hanford and SRS. In
addition to the four different sites for potential facility locations, the options were fmther increased by

considering the use of either existing or new facilities at the sites, and by considering whether disposition
would occur by the hybrid approach (both MOX fuel and immobilization) or only through immobilization.
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The following equally weighted screening criteria were used to reduce the large number of possible facility
and site combinations to the range of reasonable alternatives:

. Worker and public exposure to radiation. This criterion was used to exclude the site combinations
that involve large amounts of handling, packaging, and repackaging of the surplus plutonium for either
intersite or intrasite transportation.

. Proliferation concerns due to transportation of moterials. Application of this criterion eliminated
those options that increased the transfers of the surplus plutonium, usually involving three sites.

. lnfrastruc~ure cosr. This criterion was used to exclude the site combinations where a single
disposition facility was Imated at a site with no benefit for the program or DOE. For example,
collocation of two of the three hybrid case disposition facilities at a site would reduce program
infmstmcture costs such as those assmiated with safeguards and security features, whereas Ic.eating
each facility at a separate si~ would not allow such functions to be shared.

Over 64 options were evaluated, yielding a range of 23 reasonable alternatives that met all the criteria.
Examples of options that were eliminated include all those options placing three facilities at three different
sites. In its Notice of Intent (NOI), DOE propuscd to collucate the pit conversion and immobilization facilities
for the immobilization-only almmatives. However, during the public scoping prmess, the comment was made
that, under all situations, Pmtex should be considered as a candidate sire for the pit cunvemion facility because
most of the surplus pits arc curfently stored there. After confirming that they met all the screening criteria,
three additional immobilization-only alternatives (11 B, 12C, and 12D), which placed the pit conversion facility
at Pantex, were included in the range of reasonable alternatives. The resulting facility and building
combinations being analyzed in this SPD EIS are presented in Table 2–2.

Table 2-2. Surplus Plutonium Disposition Facilities at Candidate Sites
Proposed Facilities

Candidate Pit Disassembly and
Sitss Conversion Conversion and Immobilization MOX Fuel Fabrication

Hanford Modification of FfvfEF Modification of FMEF and use of Modification of FMEF or
HLWVF new construction

INEEL Modification of FPF NA New construction

Pamex New construction NA New construction

SRS New construction New construction or modification of New construction
Building 221-F and use of DWPF

Kefi DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Examination Facilitfi FPF, Fuel Processing
Facility: HLWVF, high-level-waste vitrification facility (planned); NA. not applicable.

2.3.2 Alternatives Considered but Eliminated From Detailed Study

Technology alternatives for surplus plutonium disposition that wef’cevaluated in the Storage and Disposition

PEIS, but were not selected in the ROD and, therefore, are not being considered in this SPD EIS are:
(1) deep-borehole direct disposition; (2) deep-borehole immobilized disposition; (3) electrometallurgical
treatment; (4) MOX fuel irmdiation in a partially completed light water reactoG and (5) MOX fuel irradiation
in an evolutionary advanced light water reactor. The reasons why these technologies were not selected are
explained in the ROD for the Storage and Disposition PEIS.
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Alternatives considered for inclusion in this SPD EIS but later eliminated from further analysis fall into four
categories: amounts of material to be disposition, disposition facility siting, feed preparation methods, and
immobilization technologies.

2.3.2.1 Amounts of Material to Be Dlspositioned

In the Storage and Disposition PEIS ROD, DOE committed to immobilizing at least 8 t (9 tons) of sm’phrs,
low-purity, nonpit plutonium. Since the ROD was issued, however, DOE has determined that an additional
9 t (10 tons) of low plutonium content materials would, therefore, requi~ additional prmessing and would be
unsuitable for MOX fuel fabrication.

2.3.2.2 Disposition Facility Siting Alternatives

In addition to alternatives eliminated by the screening process as described earlier, the following facility
options were eliminated from further study. Several commentors at the public scoping meetings suggested that
DOE consider locating the proposed surplus plutonium disposition facilities at three separate sites. As
discussed in Section 2.3.1, DOE is striving to minimize worker rmd public exposure to radiation, minimize
prulifemtion concerns associated with transportation, and reduce infrastructure cost. These goals would not
be met if DOE were to build one facility at each of three candidate sites.

Lwating all thrse surplus plutonium disposition facilities in FMEF at Hanford was listed as Alternative 2 in
Table 1 of the NOI for preparation of this SPD EIS (DOE 1997b). After further evaluation of space
requirements, DOE concluded that the available space in FMEF would not be sufficient to accommodate the
efficient operation and maintenance of all three facilities. Therefore, Alternative 2 was modified to coliucate
only the pit conversion and immobilization facilities in FMEF, with the MOX facility in new constmction
adjacent to FMEF.

The Fast Flux Test Facility (FFTF) at Hartford is a liquid sodium-cooled reactor that is cumntly being
maintained in standby. DOE will evaluate whether the_ could play any role in supplying tritium for U.S.
national defense purposes. If DOE decides to propose FFTF for the tritium mission, a portion of the surplus
plutonium addressed in this SPD EIS could be used to produce fuel to operate the reactor, particularly the
plutonium from pits that is most suitable for the MOX appruach. Depending on the amount of plutonium used
for ~F fuel, the MOX fuel/commercial reactor disposition approach might not be a reasonable, cost+ff=tive

approach tOdisposition the remainder of tie surplus weapons-usable plutonium. If DOE proposes to use the
FFTF for tritium production and to use SUWIUSplutonium to fabricate FFTF fuel, appropriate NEPA review
will be performed. A discussion of FFTF is presented in Appendix D of this SPD EIS and also in Appendix N
of the Storage and Disposition PEIS.

2.3.2.3 Feed Preparation Methods for Immobilization

The homogeneous ceramic immobilization facility evaluated in the Storage and Disposition PEIS was based
on a wet-feed preparation process. Although the ceramic form of the can-in-canister approach evaluated in
this SPD EIS could also use a wet-feed process, it would requirs larger quantities of water and generate greater
amounts of waste than would a dry-feed process. For these reasons, wet-feed preparation processes for the
ceramic can-in-canister approach wem not considered to k reasonable, aod were not considered fmther in this
SPD EIS.
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2.3.2.4 Immobilization Technology Alternatives

DOE considered Imating an udjunct melter adjacent to the Defense Waste Processing Facility (DWPF) at SRS.
In the adjunct melter, a mixture of borosilicate glass frit and plutonium would be melted together and added
directly to borosilicate glass containing high-level waste (HLW) from DWPF. Subsequent evaluations
(UC 1997), however, have indicated that the adjunct melter approach would be less technically viable, would
take longer to implement, and would cost twice that of the can-in-canister approach. A description of the
vitrification prwess using the adjunct melter is presented in Appendix C, but this approach is not evaluated
as a reasonable alternative.

The technology vtiants for the new immobilization facilities discussed in the Storage and Disposition PEIS
considered using either radioactive cesium 137 or HLW as a radiation barrier, However, the Storage and

Disposition PE/S funher identified that, in the cm-in-canister approach, the use of HLW to produce a radiation
barrier eliminates the need for introducing cesium 137 (from cesium capsules currently in storage at Hanford)
into the immobilization process, which in turn reduces radiation shielding requirements and potential
exposures to workers and the public. Therefore, this SPD EIS does not include the use of cesium 137 in the
can-in-canister analyses as a reasonable alternative.

2.4 OVERVIEW OF PROPOSED SURPLUS PLUTONIUM DISPOSITION FACILITIES AND
TRANSPORTATION

As discussed previously, three facilities are proposed for surplus plutonium disposition: pit conversion,
immobilization, and MOX fuel fabrication. The three disposition facilities are proposed for locations where
tbe plutonium would have the levels of protection and control required by applicable DOE safeguards and
security directives. Safeguards and security programs would be integrated programs of physical protection,
infomration security, nuclear material control and accountability, and personnel assurance. Security for tbe
facilities would be implemented in a graded manner, commensurate with the usability of the material in a
nuclear weapon or improvised nuclear device, Each facility would be located at m existing DOE site that has
sitewide security measu~s in place, including access control. In addition to DOE sitewide security services,
each facility would have appropriate sccmity features. Physical barriers; access control systems; detection and
alarm systems; procedures, including tbe two-person rule (which requires at least two people to be present
when working with special nuclear materials in tbe facility); and personnel security measures, including
security cleumnce investigations and access authorization levels, would be used to ensure that special nucleac
materials stored and prucessed inside are adequately protected. Nuclear material control and accountability
would k ensured through a system that monitors storage, prwessing, and transfers. Closed-circuit television,

intmsion detection, motion detection, and other automated material monitoring methuds would be employed
as part of the material control and accountability program. At any time, the total amount of special nuclear
material in each facility, or in any material balance area within a specific facility, would be known. Physical
inventories, measu~ments und inspections of material both in process and in storage would be used to verify
invento~ WOrds. fn addition, each of the three facilities would need to provide space and to varying degrees,
access, for representatives of the International Atomic Energy Agency (IAEA). The IAEA is charged with
verifying compliance with international nonproliferation policies.

Descriptions of the disposition facilities and process operations are provided in this section, The disposition
facility layouts urc rcndetings that show representative equipment layouts that demonstrate functional, but not
final designs. These designs arc subject to modification during the design and construction process, consistent
with any construction project, as may be required to optimize equipment placement and process flow.
Smtions 2.5 through 2.16 describe, individually, each alternative being considered in this SPD EIS. Since the
facilities would k implemented differently at each site and for each alternative, those differences are identifid
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and described. SWtiorrs 2.4 through 2.16 were developed using data provided by the Regents of the University

of California (UC 1998a–UC 1998n).

Each of the disposition facilities is proposed to operate for about 10 years. However, the operating life of the
facilities may vary somewhat, depending on facility startup ex~rierrces and negotiations with other countries
(e.g., Russia) regarding the pace of disposition. The operating period of the MOX facility could also be
affected by the responses to the procurement discussed in Section 2.1.3 of this SPD EIS, since the RFP allows
offerors to recommend the length of operation needed to meet DOE’s program goals. Slightly more or less
material could be pmcessd in any given year, potentially extending or shortening the operating period of any
of the disposition facilities. Also, for the hybrid approach, it may b necessary, based on feed material quality,
to process slightly more material by immobilization than currently envisioned. An analysis of how these
adjustments could incrementally affect the potential impacts evaluated in this SPD EIS is provided in
Section 4.30.

Because the disposition facilities would operate for about 10 years and would meet stringent safety and natural
hazard requirements, they could still b used for other programs or activities. After completion of the surplus
plutonium disposition mission, equipment would be removed, decontaminated, and disposed of, and the
building would be decontaminated. It is expected that facility deactivation would take 3 years or less to
complete.

[Pit]

\

Seale~ Pit Tube

k

Cushioning Material

Holding Fixture

+ Steel Container
Storage Confainer

Figure 2-6. Depiction ofa Pit

2.4.1.1 Pit Conversion Facility Description

2.4.1 Pit Disassembly and Conversion

Each surplus plutonium disposition action
alternative requires a pit conversion facility to
produce appropriate feed material. That
facility would recover plutonium from pits
(see Figure 2-d) and clean plutonium metal
(as described in Section 2.2) convert the
plutonium to an unclassified (i.e., no longer
exhibiting any characteristics that am
protected for reasons of national security)
oxid~ and then transfer the oxide to either the
immobilization facility or the MOX facility.
This process would include tfre removal of
gallium, a metallic element with a low
melting point that is alloyed with plutonium
in pits. It is considered an impurity in
plutonium dioxide feed for MOX fuel
fabrication. Given the national security
sensitivity of information on pit materials and
assembly, pit conversion facility operations
would be classified (i.e., access restricted for
national security reasons) tirough the material
processing steps, and possibly through the
final canning stage.

The pit conversion facility would be designed to process up to 3.5 t (3.8 tons) of plutonium metal into
plutonium oxide annually. Facility operation would require a staff of about 400 personnel. The generaJ layout
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of the pit conversion facility, which approximates how the pit conversion process would be implemented, is
presented in Figures 2-7 and 2-8. The specific layout and design of the facility would vary from site to site
depending on a number of factors, as discussed in Sections 2.6 through 2.16.

The pit conversion facility would be built in a hardened space of thick-walled concrete that meets all applicable
standards for processing s~cial nuclear material. One or possibly both levels of the two-stow building would
k below grade. Areas of the facility in which plutonium would be processed or stored would be designed to
survive natural phenomena such as earthqu~es, flocds, and tornadoes, as well as potential accidents a.ssnciated
with radioactive and fissile materials. Ancillary buildings would be required for support activities.

Activities involving radioactive materials or externally contaminated containers of radioactive materials wnuld
be conducted in gloveboxes. The gloveboxes would be interconnected by a contained conveyor system to
move materials from one process step to the next. Gloveboxes would remain completely sealed and operate
independently, except during material transfer operations. Built-in safety features would limit the temperature
and pressure inside the gloveboxes and ensure that oprations remained within criticality safety limits. When
dictated by process needs or safety concerns, an inen atmosphere would be maintained in gloveboxes. The
exhaust from tbe gloveboxes would k monitored continuously for Mloactive contamination. Tbe atmosphere
in the gloveboxes would be kept at a lower pressure than that of the surrounding areas so that any leaks of
gaseous or suspended pmiculate matter would be contained and filtered appropriately. The building
ventilation system would include high-efficiency particulate air (HEPA) filters, and would be designed to
maintain confinement, thus preluding the spread of airborne radioactive particulate or hazardous chemicals
within the facility or to the outside environment. Both intake and exhaust air would be filtered, and exhaust
gases would be monitored for radioactivity.

The pit conversion facility would accommodate the following surplus plutonium-processing activities: pit
weipt, storage, and preparation; pit disassembly, plutonium conversion; gallium removal; oxide blending and
sampling; nondestmctive assay; product canning; product storage; product inspection and sampling for the
IAEA; product shipping; declassification of parts not made from special nuclear materials; highly enriched
rrmnium (HEU) decontarrrination, packaging, storage, and shipping; tritium capture, packaging, and storage;
and waste packaging, sampling, and certification. Additional areas for support activities would be needed,
including office space, change rooms, a central control room, a laboratory, mechanical equipment rooms,
mechanical shops, an emergency generator to supply power to critical safety systems in the event of a power
outage, a warehouse, shipping and receiving areas, waste storage, guad stations, entry portals, and parking.
Because these facilities would not contain or prmess special nuclear materials, they would not be required
to k in hardened space and thus could be located in other space available at the crmdidate sites. Sepamte trrrck
bays in the hardened facility would accommodate DOE safe, secure trailers (SSTS).

2.4.1.2 Pit Disassembly and Conversion Process

The pit disassembly and conversion process is depicted in Figure 2-9. At the pit conversion facility, the
storage containem would be removed from their oveqracks (outer shipping containers), the contents verified,
and information regarding the material entered into the facility’s material accountability system. Pits and
phstoisium metal would be placed in a short-term receiving vault, checked for radiological contamination, and
transfemd to the pit storage vault until processing.

Pitswouldk prwessed first tosepwatethe plutonium fromtheother components. Disassembly would occur

by one of two processes, depending on whether the pit were contaminated with tritium, a radioactive isotope
of hydrogen. Disassembly of uncontaminated pits would occur in the bisector module. Pits found to be
contaminated with tritium would be opened in the Special Recovery Line, where the tritium would be
recovered to the extent possible.
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Alternatives for Disposition of Surplus Weapons-Usable Plutonium

In the pit bisector, any external strictures would be cut away from the pit, and the pit would be cut in half.
Nonbonded pits (pits whose components separate easily) would be separated into plutonium metal, HEU, and
classified metal shapes. The plutonium parts would be assayed as part of the material accountability program.

HEU would be sent to the HEU-processing station, tbe classified metal shapes and metal shavings to the
declassification furnaces, and the plutonium to the hydride-oxidation (HYDOX) station for the next step of
the prmess. Bonded pits, which cannot be sepwated prior to processing, would be sent to the HYDOX process
intact. HEU and classified metal shapes would be separated from the plutonium metal during the HYDOX

process, then sent to the HEU-processing station and declassification furnaces, respectively.

Pits with tritium contamination would also be bisected, and the plutonium and HEU would be separated from
the classified metal shapes. The plutonium would be processed in a vacuum furnace to drive off the tritium.

HEU and classified metal shapes would be decontaminated and sent to the HEU-processing station and
declassification furnaces, respectively. After confirmation that the plutonium metal was free of tritium, the
plutonium would be assayed as part of the special nuclear material accountability program and transferred to
the HYDOX station,

In the HYDOX module, plutonium metal would react with hydrogen, nitrogen and oxygen at controlled
temperatures and pressures in a pressure vessel to produce plutonium dioxide. The plutonium metal would
first be reacted with hydrogen gas to form a hydride. Then the vessel would be purged of the hydrogen and
the hydride reacted with nitrogen gas to forma nitride. The nitrogen would then be purged and replaced with
oxygen for the final reaction fomring plutonium dioxide. The plutonium dioxide product would be collected
and assayed for the material accountability program to confirm that all the plutonium metal entering HYDOX
process left as an oxide.

Next in this process would be gallium removal. Gallium is a metallic element with a low melting point that
is alloyed with plutonium in pits. However, it is considered an impurity in plutonium dioxide feed for MOX
fuel fabrication, and its presence must be significantly reduced. As cumently proposed and analyzed in this

SPD EIS, the pit conversion process includes a gallium removal step in which heat would be used in a
controlled manner to separate and collect gallium oxide from plutonium dioxide. Then, following gallium
removal, the plutonium dioxide would be subjected to a series of tests to verify that it met specifications, scald
in a metal can, and sent to the primary canning mndule.

DOE is also considering the possibility of including a polishing step, utilizing a small-scale aqueous process,
either as part of the pit conversion facility or the MOX facility. At this time, DOE believes that polishing is
only a contingency, subject to inclusion only if scheduled research and development activities demonstrate that
the heat treatment is insufficient. However, in response to public interest on this topic, and to ensure adequate
NEPA review in the event that the polishing step is deemed necessary, a description of the polishing module
and an evaluation of the potential environmental impacts of its implementation are presented in Appendix N.

In the primary canning module, the cans of plutonium dioxide would be placed into a primary storage can
made of stainless steel. This can would then be welded shut and leaf( tested to ensure that the weld was sound.
If the can failed the leak test, it would be reopened and rewelded. After passing the leak test, the primary can
would be sent to the electrolflic decontamination module. After decontamination, each can would be rinsed,
dried, and surveyed to verify decontamination, then sent to the secondary canning module.

In the secondary canning module, primary cans would be placed into secondary stainless steel storage cans
meeting DOE’s long-term storage requirements. Also in this medule, second~ storage cans would be welded
shut and leak tested. After leak testing, each can would be marked with a laser to identify the can and its
contents, and passed to the nondestructive assay module. For alternatives where the pit conversion facility
would be collocated with the MOX facility (or tbe immobilization facility for immobilization-only
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alternatives), and the plutonium dioxide would not need to k tmnsported between sites, use of only a primary
can, or another less rigorous primary and secondary can arrangement may be used,

br the nondestructive assay module, each can would be assayed to confirm its contents. Following assay, the
cans would be moved into the main storage vault and then inspected by IAEA. After this inspection, the carrs
would be transferred to a vault that would be subject to fAEA inspection and safeguards, Once the storage
containers were committed to IAEA oversight, they could only be stored in or moved to other locations subject
to IAEA safeguards. For the disposition alternatives being studied in this SPD EIS, the storage containers
would be transferred to either the immobilization facility or the MOX facility. All offsite shipments would
be in DOE SSTS.

2.4.2 Plutonium Conversion and Immobilization

Tbe immobilization facility would Prform two oprations on the surplus nonpit plutonium materials described
in Section 2,2: (1) conversion of miscellaneous surplus plutonium that is not in pit fomr into plutonium
dioxide for immobilization; and (2) immobilization of this plutonium dioxide, and possibly the plutonium
dioxide from pits (if it were decided to also immobilize plutonium from pits), in a ceramic or glass fomr. This
material would then be sealed in cans, and these cans would be placed inside canisters that would subsequently
b filled with vitrified HLW (i.e., the can-in-canister approach). Filled and sealed waste canisters would be
placed into storage for ultimate disposition in a geologic repository pursuant to the Nuclear Waste Policy Act
(NWPA). The immobilization facility would be available to fAEA inspectors for oversight of disposition
activities.

2.4.2.1 Immobilization Facility Description

The immobilization facility would consist of two primary components: a main process building and an HLW

vitrification facility. It would be desigrred to immobilize up to 5 t (5.5 tons) of plutonium metal per year. This

annual throughput would consist of up to 1.7 t (1.9 tons) of surplus nonpit plutonium arrd up to 3.3 t (3.6 tons)
of surplus plutonium derived from pits. O~ration of the facility would involve three shifts 7 days per week,
and would require a workforce mnging from about 250 to 300 ~rsonnel. For 17 of the albmatives considered
in this SPD EIS, a total plutonium immobilization tfrroughput of 17 t ( 19 tons) was azsumed. These
alternatives involve the hybrid approach of disposition through both immobilization and MOX fcrel fabrication,
Six alternatives involve disposition only by immobilization, and the facility design for tbe two candidate sites
would accommodate tie assumed 50 t (55 ton) throughput of plutonium metal. The lower throughput for the
hybrid appruach would be reflected in differences in operational employment and resource requirements, but
would not affect construction requirements.

The immobilization facility would k at either Hanford or SRS. At Hanford, the immobilization facility would
cccupy parts of both FMEF and the HLW vitrification facility planned to be constnrcted to support Hanford’s
tank waste remediation system. At SRS, immobilization would recur within Building 221 –F or in a new
building adjacent to the planned Actinide Packaging and Storage Facility (APSF), and at DWPF,

A general layout for the immobilization facility main process building is depicted in Figures 2-10 and 2-11,
This layout approximates how the immobilization process would be implemented. However, the layout and
design of the facility would viry depending on whether the facility were proposed as a new building, located
in an existing building, or collocated in an existing building with either the pit conversion or MOX facility;
and which immobilization process were selected. In addition to the main process building, tbe planned HLW
vitrification facility at Hanford or DWPF at SRS would be used in part of the immobilization process. The
design of the Hanford HLW vitrification facility would be modified as needed before the facility would be
constructed. DWPF would have to be modified slightly to accommodate the proposed immobilization
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activities. Modifications to DWPF wOuld be needed to enable the receipt and storage of canisters containing
immobilized plutonium. This would include modifications to security features as well as material handling
systems. Minor changes within DWPF material processing or handling areas would be completed remotely.
Construction worker exposures resulting from these modifications are expected to be negligible.

The main process building would house the following functions: material receiving, feed material storage,
unpacking and sorting operations, fuel decladding, metal-to-oxide conversion, calcination, halide removal,
sample preparation and product assay, in-process storage, feed blending and preparation. immobilization of
the plutonium using either a ceramic or glass process, can loading, and canister loading. Separate truck bays
would be designed to accommodate the DOE SSTS that would be used to tmnspoct plutonium feed materials.
Functions of the planned HLW vitrification facility would include canister receipt and unloading, canister
filling with HLW, decontamination, and closure.

The main process building would be a reinforced concrete stcucture meeting all applicable standards for the
processing of special nuclear material. Areas of the building in which plutonium would be prucessed or stored
would be designed to survive natural phenomena such as earthquakes, floods, and tornadoes, as well as

potential accidents associated with the radioactive and fissile materials. Ancilkay buildings would be required
for support activities.

Confinement barciers would separate the immobilization facility into zones so as to control the spread of any
airborne contamination. The exhaust from process operations would be properly confined, filtered, and
monitored prior to release. The facility would have heating, ventilation, and air conditioning systems and
HEPA filters, with provisions for redundant trains of HEPA filters and equipment to facilitate maintenance
activities such as filter cleaning while maintaining zone-regulated air flow. An unintecmptible power supply
and emergency generators would provide backup power for critical systems. This arrangement would ensure
that critical systems remained in operation during any intermption of offsite power.

2.4.2.2 Plutonium Conversion and Immobilization Process

The plutonium conversion and immobilization process would have the capability to immobilize sucplus
plutonium material from both pit and nonpit sources. SUWIUSplutonium derived from pits and already
prwessed by the pit conversion facility would be directly suitable for immobilization, whereas most SUWIUS
nonpit plutonium would first have to be converted to a suitable oxide. These oxides would then be
incorporated intu either a titanate-based ceramic material or a lanthanide borosilicate glass.

The plutonium immobilized in ceramic or glass would be placed inside stainless steel cans, which would be
welded shut. The cans would be loaded onto a framework inside an HLW canister (the same type cm’rently
in use at DWPF at SRS), aod a tempor~ closure plug inserted into the top of the canister head. At the HLW
vitrification facility, the closure plug would be removed so that HLW could be poured into the canister to
provide a radiation barrier for the final product. The filled canister, as depicted in Figure 2–12 would then be
sealed and stored onsite pending final disposition in a geologic reposito~ put’zuant to the NWPA. Figure 2-13
provides an overview of the ceramic and glass can-in-canister immobilization processes.

2.4.2.2.1 Plutonium Conversion Process

Plutonium feed materials would be transported in DOE SSTS from the pit conversion facility (if not collmated
with the immobilization facility) and the DOE sites storing surplus nonpit plutonium. The shipping containers
would be unpacked and the nuclear material assayed at the immobilization facility. Several fomrs of surplus
plutonium materials, all unclassified, would be received by the facility: metal reactor fuel in the form of pins
and plates clad in stainless steel (from the am Power Physics Re~ctor [ZPPR] at INEEL), oxide reactor fuel
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consisting of fuel pins and bundles (from the FFTF
at Hanford), plutonium alloys, metals, aad oxides.
Some of these feed materials would also have a
uranium component. Afeedmaterial storage vault
would be available to store up to 6 months of
incoming plutonium feed materials.

Individual containers would be transfemed from the
feed material storage vault to a glovebox, unpacked,
and inspected todetemine the conversion process
necessary to render the feed material suitable for
immobilization. Metals and afloys would be

converted to oxide using the HYDOX process.
Metal reactor fuel may require decladding before
HYDOX conversion. Oxide reactor fuel would also
be decladded, and the individual fuel pellets
removed and sorted according to fissile material
content. Pellets containing plutonium or enriched
uranium would then be ground to an acceptable
particle size. Oxides containing moisture or other
impurities would undergo a calcining prncess;
oxides containing significant concentrations of
bdide impurities would be “washed’ with water to
remove the halides before calcining could take place,

Following these conversion processes, the plutonium
materials would be stored in the in-prucess storage
vault, Clean oxides—in particular, oxides received

from the pit conversion facility, if the decision were
made to immobilize all the surplus plutonium—
would not require conversion and would be
transferred directly to the vault.

2.4.2.2.2 Irnmobifisatiorr Proc~

Ceramic Process. The ceramic immobilization
process would be conducted in a series of glovebox
operations that would incorporate the plutonium
oxide into ceramic disks, stack the disks inside
stainless steel cans, and load thecansintoa HLW
canister.

In the feed-blending step, plutonium dioxide feed
materials would be selected from in-prwess storage
for blending with depleted uranium dioxide.
Uranium dioxide would be added to generate a
consistent product and reduce criticality concerns,
and neutron absorbers (for example, the elements
gadolinium or hafnium) would be added to provide
criticality safety in the ceramic product. As

2-24



F& Plutonium
kd.1. Crmvmiarl Ceramic or Glasa Immobilization

1~
,.”.”. -.” -----------wHYDOX

ZPPR
F~R Metel Fuel

Dwhddi

~o~lll;

FE
FWF
Fu4

Oxide Fuel
Decladdi

Plulonium

o~z:u.el

‘Cle&
Otide
Wer
O* C*lning

FrF Fast flux T-t Facilii
LW Htiievel Wasle 1
YCOX l.l~ti oxti(i prccess

PhlmlliumdlOx*
2B Zero Poww Phw Ream scinw UC l-, i,

C%ralnic PC%ralnic
Pn7c9as Pmlaora

“2”-

+
ceramic
or G- ——. ——— —.. —
Process

““pm

I Canister Canieter Interim Can
Temporaw Closure Loading Sorage Loading

l*rasitelTmw

t

&

Figure Z-13. Can-in-Canieter ~



Surplus Plutonium Disposition Dmfi Ett vironmental Impact Statement

explained in Section 1.5, uranium dioxide made from depleted uranium hexafluoride in storage at the gaseous
diffusion plants previously operated by DOE, such as the Portsmouth Gaseous Diffusion Plant, would be used
for this purpose.

After blending, each batch of feed material would bemilled toreduce thesize of theoxide powder, then
blended with ceramic precursors. This mixture would tbenbegranulated witbanorganic binder toprtiuce
apourable feed that would hold together adequately when compacted into disks. In the press and sinter step,
the mixture would ~ fed into a hydraulic press to form disks, which in turn would be b~ed in a furnace for
reactive sintering to prnduce the desired mineral phases in the cer~mic fem. The final product would consist
of homogeneous disks about 6.3 cm (2.5 in) in diameter by 2.5 cm (1 in) in height, containing about
10 weight-percent plutonium and 20 weight-percent uranium. These disks would then be stacked and sealed
inside stinless steel cans, leak tested, assayd, and stored in the product vault until removed for canister-tilling
operations.

The cans of ceramic disks would be removed from storage as needed and placed onto a canister rack inside
a HLW canister, A temporary closure plug would be installed, and following leak testing, the canister would
be loaded into a shielded transportation box for intra.site shipment from the main prmess building to the HLW
vitrification facility in a specialized canister transport vehicle.

Ghszs Process. The glass immobilization prmess would be conducted in a series of glovebox operations that
would incorporate the plutonium oxide into molten Ianthanide borosilicate glass, pour it into stainless steel
cans, and load tbe cans into an HLW canister.

In the feed-blending step, plutonium oxide feed materials would be selected from in-process storage for
blending to produce individual batches with the desired isotopic composition. Each batch would be milled
to reduce the size of the oxide powder to achieve faster dissolution during the melting process. The milled

oxide would then be blended with glass frit (small glass pebbles) containing neutron absorbers (e.g.,
gadolinium and hafnium) to fom a mixture of about 8 weight-percent plutonium and 3 to 8 weight-percent
uranium.

This mixture would be fed at a controlled rate into electrically heated melters operating at about 1500 ‘C
(2732 W) to melt the frit and dissolve the plutonium oxide. Tbe homogeneous glms melt would be drained into
stainless steel cans, which in turn would be sealed, leak tested, assayed, and stored in the product vault. As
needed, these cans would be removed from storage and placed onto a canister rack inside a HLW canister.
A temporary closure plug would be installed, and following leak testing, the canister would be loaded into a
shielded transportation box for intrasite shipment from the main process building to the HLW vitrification
facility in a specialized canister transport vehicle.

Canister Filfing. Canister filling, the last major step of the immobilization prmess, would occur at the HLW
vitrification facility. Tbe canisters received from tbe main process building would be moved individually
through an inspection area to the HLW melt cell. In the melt cell, molten, vitrified HLW would be poured into
the canister around the stainless steel cans of immobilized plutonium. After removal of any contamination
from its outside surface, the canister would be plugged and welded closed. Following inspection and
verification that tfre exterior of the canister wm free of contamination, the canister would be transported to an
orzsite storage vault for interim storage pending final disposition at a geologic repository pursuant to NWPA,

The HLW canistem would measure 0.6 m (2 ft) in dlametcr by 3 m (1O ft) in height, and, when filled, would
weigh about 2,500 kg (5,500 lb). As each canister of plutonium immobilized in ceramic would contain about
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27 kg (59 lb) of plutonium,3 about 1,860 of these canisters would be required to process all 50 t (55 tons) of
SUWIUSplutonium. This would result in 210 canisters more than planned for the DOE HLW vitrification
program. Each canister of plutonium immobilized in glass would contain about 26 kg (58 lb) of plutonium.3
About 1,900 canisters would be required to vitrify the 50 t (55 tons) of surplus plutonium, which would result
in 340 canisters more than planned for the DOE HLW vitrification program. For the hybrid alternatives, about
680 canisters of plutonium immobilized as a ceramic or 690 canisters of vitfified plutonium would be
produced, This wuu Id result in 77 or 124 additional canisters, depending on whether the immobilized form
were ceramic or glass, respectively, than planned for the DOE HLW vitrification program.

2.4.3 MOX Fuel Fabrication

The MOX facility would produce completed MOX fuel assemblies for use in domestic, commercial nucleur

power reactors. Feed materials would be the plutonium dioxide from the pit conversion facility and uranium
dioxide, made from either the DOE stockpile of depleted uranium bexafluofide at a representative DOE site,

(i.e., tbe pOfismOuth GaseOus Diffusion plant) or another source selected by the fuel fabricator and approved
by DOE. MOXfuel fabrication involves blending theplutonium dioxide withuranium dioxide; fomingtbe
mixed oxide into pellets; loading the pellets into fuel rods; and assembling the fuel rods into fuel assemblies.
Onceassembled, tbefuel would betransponed toadomestic, commercial reactor foruse as fuel. Following
irradiation, the MOX fuel would be removed from the reactor and managed at the reactor site as spent fuel.
final disposition would beat a geologic repository pursuant to NWPA.

2.4.3.1 MOXFacility Description

The MOXfacility would redesigned toprocessupto 3.5 t(3.8tons) ofsurplus plutonium (as plutonium
dioxide from tbe pit conversion facility) annually. Facility operation would require a staff of

about 350 pemonnel. As depicted in Figures 2–14 and 2–15, the MOX facility would be a two-stofy,
hmdened, reinforced concrete stmcmre with abelow-grade basement andanat-grade first floor. The facility
would meet allapplicable standtis forprwessing spcialnuclew material. Thewalls, floors, androofofthe
buiIding would beconstmcted ofabout46-cm (18-in) thick reinforced concrete. Areas of the facility in which
plutonium would be processed or stored would be designed to survive natural phenomena such as earthquakes,
floods, andtomadoes, aswellas potential accidents asswiated radioactive and fissile materials. Ancillary
buildings would be required for support activities.

Thetiel fabrication weas, twopmalleI prmesslines, would beat ground level. Toaccommodate thepotential
for fabricating a different type of fuel, such as for the Canadian Deuterium Uranium (CANDU) reactors,4 the
MOX facility would have sufficient unused space for the installation of another production-scale MOX fuel
line. An ineft atmosphere would be maintained in gloveboxes where dictated byprwess needs or safety
concerns. Theexhaust from tiegloveboxes would bemonitomd continuously for radioactive contamination.
The atmosphere in the gloveboxes would be kept at a lower pressure than that of the surrounding areas so that
any leaks of gaseous or suspended patiiculate matter would be contained and filtered appropriately. The
building ventilation system would include HEPA filters, and would be designed to mtintain confinement, thus
precluding the spread of airborne radioactive particulate or hazardous cbemidals witbin the facility and to tbe
outside environment. Botiintake andexhaust airwould be filtered, andexhaust gases would be monitored
forradioactivity. Power would resupplied tothe MOXfacility bytwoindependent offsite power supplies.
An mrintemptible power supply and standby generators would provide backup power for critical systems.

3 Plutonium loading inthefinal design speciticalion and bctwecn individual canisters may vary slightly.

4 Asdiscussed in Seclion l. f, DOErescrves thc<>ption tousesomeofthc surplus plut.niumas MOX fuel in CANDU reactorsin
theevcnt thalanlulcilatcr:rl itgrccrnc!lt wercncgotiatcd among Ru.ssia, Canada, andlhc United Sta[es.
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This arrangement would ensure continued operation of critical systems during any intermption of offsite
power.

The basement level of the MOX facility would contain areas for suppm’t activities, includ}ng spcial nuclear
material vault areas; general shipping and receiving decks; a general warehouse are~ radioactive waste storage;
assay facilities; emergency generators; heating, ventilation, and air conditioning equipment; process gas and
waste processing and treatment areas; the fuel red fabrication are% and the fuel bundle assembly, storage, and
shipping areas. Separate truck bays would be designed to accommodate the DOE SSTS that would be used
to transpon the plutonium dioxide powder and the unirmdiated fuel assemblies. Access control, office space,
and wmhouse facilities have been proposed for areas outside the secure MOX facility building. Facilities to
support IAEA inspection and oversight activities would also be provided. Existing DOE site security and
emergency services and environmental monitoring would support the MOX fuel fabrication mission.

MOX fuel is made from a mixture of plutonium dioxide and uranium dioxide. The uranium dioxide would
be received from a commercial, NRC-licensed conversion facility. Conversion services for low-enriched
uranium hexafluoride are commercially available in the United States at five facilities. As explained in
Sections 2.4.4.2 and 2.4.4.3, for purposes of the analyses in this SPD EIS, General Electric (GE) Nuclear
Energy Production Facility in Wilmington, North Carolina, was used as a representative conversion facility.
The Portsmouth Gaseous Diffusion Plant near Piketon, Ohio, was analyzed as the representative facility for
the depleted uranium hexafluoride to be converted into uranium dioxide.

2.4.3.2 MOX Fuel Fabrication Process

Figure 2–1 6 provides an overview of the MOX fuel fabrication prmess. The vast majority of the MOX fuel
matrix, about 95 percent, is uranium dioxide. MOX fuel fabrication is essentially the same process that is used
to produce low-enriched uranium fuel for commercial nuclear power reactors, once the plutonium arrd urmium
dioxide powders are blended together into a mixed oxide. Processing of feed materials would begin by
verifying that the materials met fabrication requirements, then would proceed to blendlng and milling the
plutonium dioxide powder to ensure general consistency in enrichment and isotopic concentration. The
uranium and plutonium powders would be blended and milled together to ensure uniform distribution of the
plutonium in the MOX, and to adjust the particle size of the MOX powder. The MOX powder would then be
made into pellets by pressing the powder into shape, sintering (baking at high temperature) the formed pellets,
and grinding the sintered pellets to the proper dimensions. Materials and pellets would be inspected at each
stage, and any rejected materials would be returned to the process for reuse. All operations would be
performed in sealed gloveboxes with inert atmospheres. Sintering furnaces would also be sealed, rmd offgases
would be filtered and monitored prior to release to the atmosphere.

The finished pellets would be moved to the fuel rod fabrication area, where they would be loaded into empty
rnds. The ruds would be sealed, inspected, and decontaminated, then bundled together to fom fuel assemblies.
Fuel assemblies would consist of only MOX reds or a mixture of MOX aud low-enriched uranium reds. Low-
enriched uranium ruds used in fuel assembly fabrication would be fabricated at another of the fuel fabricator’s
facilities and brought to the MOX facility for final assembly with the MOX rods. Any rejected fuel bundles
would be disassembled, and the materials recycled, Useable rods would be reassembled into new fuel
assemblies. Pellets from rods not meeting final product specifications would be crashed and returned to the
fabrication prwess, and decontaminated tubes and hardware would be recycled offsite as scrap metal. Storage
for a year’s production of fuel assemblies would be provided at the MOX facility, Individual fuel assemblies

could be stored for as long as 18 months prior to shipment to the designated domestic, commercial reactor,
although production would likely closely follow product need.
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As discussed in Section 2.4.1.2, a polishing step is being analyzed as a process contingency that would ensure
levels of gallium in the MOX fuel feed material are routinely within specification. This step could be added
to either the pit conversion or MOX facility.s A description of this polishing step, and an evaluation of the
potential environmental impacts of its implementation at either the pit conversion or MOX facility are
presented in Appendix N,

2.4.4 Transportation Activities

The plutonium disposition alternatives examined in this SPD EIS would require DOE to ship surplus
plutonium-bearing materials from their crrment storage lucations, shown in Figure 1-1, to the proposed
disposition facility locations for processing. Table 2–3 is un overview of the different types of shipments that
would be required for each proposed disposition facility, and the vehicles in which the shipments would be
made.

The overland transportation of any commodity involves a risk to both the transportation crew and members
of the public. The risk results directly from transportation-related accidents and indirectly from the increased
levels of pollution from vehicle emissions, regardless of the cargo. The transportation of hazardous or
radioactive materials pose an additional risk due to the unique nature of the material being transported.
Chapter 4 and Appendix L discuss the risks associated with the tmnsportation of these materials and the steps
that would be taken to mitigate these risks as they relate to this SPD EIS,

2.4.4.1 PitConversion Transportation Requirements

To implement any of the disposition alternatives being considered in this SPD EIS, clean plutonium metal and
surplus pits would need to be shipped from cument storage locations around the DOE complex to the proposed
location of the pit conversion facility. Due to the attractiveness of these materials for use in constructing
nuclear weapons, all intersite shipments would be made in DOE SSTS.6 In the alternatives that include
locating the pit conversion facility at Pantex, where sta’phrs pits are stored, the transfer of the surplus pits from
onsite storage to the pit conversion facility would be made in specially designed transport vehicles that are
routinely used to tmnsport pits around the site. This would reduce the number of intersite trips and the distance
that would have to be traveled to tmnsporf pits to the pit conversion facility. Also, as discussed in Appendix L,
the dose from pit-handling activities could be reduced by nearly 40 percent because the pits would be
tmnsfemed from their cument storage Imations to the pit conversion facility without being repackaged into the
shipping containers that would be required for intersite transport.

After conversion, the plutonium from the pit conversion facility would be in the form of plutonium dioxide,
For most of the alternatives, this material would be transferred from the pit conversion facility to either the
immobilization or MOX facility through a secure underground tunnel. fn alternatives 6B, 6D, snd 11A, where
the pit conversion facility is collocated in the same building with the associated disposition facility, the
plutonium dioxide would be transfer-red witbin the building. However, several alternatives (4A and B; 5A
and B; 1lB; and 12C and D) locate the pit conversion fiacility at Pantex and immobilization and/or MOX

5 [n response to the RFp discusti in Section 2.1.3, the offerors may propse to include a polishing process in the MOX Facility.

6 me SST is a specially designed component of an 18-wheel tractor-trailer vehicle. Although the details of the vehicle
enhancements are classititi, key chwacteristics are not, and include: enhanced stmctural suppofis and a highly reliable tie-down
system tO protect cargo from impact; heightened thermal resistance to protec[ [he cargo in case of tire, deterrents to protect the
unauthorized removal of cargo; couriers wbo are armed federal officers and receive rigorous training and are closely monitoced
through DOE’s Personnel Assurance Program m armored tractor to protect the crew from attack and advanced communications
equipment; speciafly designed tscotl vehicles containing advance c<>mm.nications and additional couriers; 24 hour-a-day red-time
monitonng of the location and status of the vehicle; and significantly nwce stringent maintenance standards.

2-32



Altemocives for Disposition of Surplus Weapons-Usable Plutonium

Table 2-3. Facility Transportation Requirements

Required Shipment Vehiclen

Pit Conversion Facility

Surplus pits and clean metal to the pit conversion facility

Recovered HEU from the pit conversion facili[y IO ORR

Recovered pit parts from the pit conversion facility to LANL

Plutonium dioxide to the immobilization or MOX facility

Immobilization Facility

Under Alternatives 1I B, 12C, and 12D, plutonium dioxide from the pit conversion
facilityb

Surplus nonpit plutonium to the immobilization facility

Depleted uranium bexafluoride from one of DOEs sites at a gaseous diffusion plant
to a conversion facility (ceramic immobilization option only)

Uranium dioxide from the conversion facility to the immobilization facility (cerandc

immobilization option only)

Immobilized plutonium from iaunobllization facility to the HLW vitrification

facility (intrasite transport)

Vitrified HLW with immobilized plutonium to a geologic repository

MOX Facility

Under Alternatives 4 and 5, plutonium dioxide from tbe pit conversion facilityd

Depleted uranium hexafluoride from one of DOE’s sites at a gaseous diffusion plant
to a commercial conversion facility

Uranium dioxide from the conversion facility to the MOX facility

Uranium fuel rods from a commercial fuel fabrication facility to the MOX facility

MOX fuel bundles to a domestic, commercial nuclex reactor

Lead Assembly Fabrication Facility

Plutonium dioxide from LANL to a lead assembly facility at a location other than
LANL

For lead assembly fabrication at LANL, intrasite movement of plutonium materials

Depleted uranium hexatluoride from one of DOE’s sites at a gaseous diffitsion plant

to a commercial conversion facility

Uranium dioxide from the conversion facility to the lead assembly facility

Uranium fuel rods from a commercial fuel fabrication facility to the MOX facility

MOX fuel bundles to a domestic. commercial nucle= reactor

SST

SST

SST

SST

SST

SST

Commercial truck’

Commercial truck

Special transport vehicle

Commercial truck

SST

Commercial truck

Contntercial truck

Commercial truck

SST

SST

Special transport vehicle

Commercial truck

Commercial truck

Commercial truck

SST

Irradiated lead assemblies or rods from a reactor to an examination site Commercial truck

~ All containers and vehicles witt meet Department of Transpofiation requirements.
Under Alternatives I IA, 12A, and 12B, the two facilities would k collocated therefore, the transfer of the ptutonium dioxide

would not require my over-the-road transporfat! on.

c Commercial tmcks will be driven by drivers certified to meet all radioactive materials transpofiation requirements.
d Under Alternatives 2, 3, 6,7,9, and 10, the two facilities would be collocated; therefore, the trsnsfer of the plutonium dioxide

would nvt require any over-the-road transportation.
Key: HEW, highly enriched uranium, HLw, high-level wastq LANL, Los Alamos National Laboratom ORR, Oak Ridge
Reservation; SST, safe, secure trailer.
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facilities at another site. The reazon for including these alternatives is that the vast majority of the SUTIUSpits
me stored at Pantex, so less intersite transportation would be required to move these pits to the pit conversion
facility. Under these alternatives, the plutonium dioxide from the pit conversion facility would be shipped in
SSTS to the other proposed disposition facilities.

As a result of pit disassembly, some HEU and classified pit parts would be recovered. The HEU would be
shipped via SST to Oak Ridge Reservation for storage7 and the reusable pit parts would be shipped via SST

to LANL.

2.4.4.2 Immobilization Transportation Requirements

To implement the immobilization disposition alternatives being considered in this SPD EIS, srrwhrs nonpit
plutonium in various forms, excluding clean metal, would be moved from their current storage lmations
(i.e., Hanford, fNEEL, LANL, the Rocky Flats Environmental Technology Site [RFETS], and SRS), to the
proposed immobilization facility location, either Hanford or SRS. The quantity of the plutonium contained
in these materials dictates that they be subjected to the same safegmuds and security requirements as materials
that could be used in nuclear weapons. Therefore, intersite shipments would be made in SSTS.

For Alternatives 11 and 12, where all the surplus plutonium would be immobilized, the plutonium dioxide
from the pit conversion facility would also be tmnsfed to the immobilization facility. For Alternative 11A,
both facilities would be collocated in FMEF and the transfer would take place within the same building,
requiring no additional transportation. For Alternative 12A, the transfer would be made between the two
faci Iities through a secure underground tunnel and would not require any vebicrrkir transportation. Under
Alternative 12B, the tmnsfer would be made within the s=urity fence at F-Area, where the material would be
moved between buildings in a s~cidly designed tmnsport vehicle with a s~urity escort. The material would
not be transported on public roads. However, as discussed in Section 2.4.4.1, for Alternatives 11B, 12C, and
12D, the plutonium dioxide would be shippd from the pit conversion facility at Pantex to the immobilization
facility at either Hanford or SRS in SSTS.

SUWIUSplutonium destined for immobilization would be immobilid in either a ceramic or glms form, placed
in small stainless steel cuns and then into HLW canisters at the immobilization facility. The canisters would
then be transported in specially designed intmsite transport vehicles to a HLW vitrification facility (either

DWPF at SRS, or the planned HLW vitrification facility at Hanford), In keeping with the current practice at
these sites for this type of shipment, this intrasite transportation could require roads at Hanford or SRS to be
closed temporarily while the materiul would be tmnsported from one area of the site to another. This practice
would provide all needed security meazures md mitigate potential risk to the public, without requiring the use
of SSTS for intrasite transfers.

Immobilization of the plutonium as a ceramic material also requires a small amount of depleted uranium

dioxide (e.g., less than 10 t ~r year) as discussed in Section 2.4.2.2.2. This depleted uranium dioxide could

be produced by shipping depleted uranium hexafluoride from one of DOE’s storage areas at a gaseous
diffusion plant in Kentucky, Ohio, or Tennessee via commercial truck to a commercial site for conversion to
depleted uranium dioxide. Possible sites for tfris conversion include nuclear fuel fabrication facilities in
Missouri, North Carolina, South Curolina, or Washington, or a uranium conversion facility in Illinois. After
conversion to uranium dioxide at one of these sites, it would be shipped on a commercial truck to either
Hanford or SRS for use in the immobilization facility. Because the risks associated with transporting either

7 Shipments would k in accordance with The Env(ronmenral Assessment for the Proposed Interim Storage of Enriched Uranium
Above the Maximum Historical Storage Lvel al /he Y-12 Planl, Oak Ridge, Tennessee (OOWA-0929, September 1994 FONSI,
September 1995). Storage would be in accordance with tbe ROD f., the Storage and Disposition PEI.S
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depleted uranium hexafluoride or depleted uranium dioxide are extremely low, the shipments could be made
to or from any of the Imations discussed above and not significantly affect the overall risks associated with
the transportation required in this SPD EIS. For the purposes of quantifying the transportation analysis in this
SPD EIS, it was assumed that the depleted uranium hexaflcroride would be shipped from the DOE facility at
the Portsmouth Gaseous Diffusion Plant near Piketon, Ohio, to a conversion facility in Wilmington, North
Carolina.

After the immobilized plutonium would be encased by HLW at the HLW vitrification facility, it would
eventually be shipped to a geologic repository for ultimate disposal. Because the cans of immobilized
plutonium would displace some of the HLW that would otherwise till the canister, additional canisters would

have to be filled over the life of the immobilization program to address this displaced HLW. It is estimated
that up to 340 additional canisters of HLW would result from the decision to immobilize all 50 t (55 tons) of
SUTIUS plutonium, The Final Waste Management Programmatic Environmental Impact Statement for

Managing Treatment, Storage, and Disposal of Radioactive and Haurdous Waste (WM PEIS) analyzed a
number of different options for the shipment of these canisters using either trucks or trains. The analysis in
the WM PEIS indicated that the risks would be lower if the cunisters were shipped by train. However, no ROD
has &n issued regarding these shipments. To bound the risks, tiis SPD EIS has taken the most conservative
analytical approach (i.e., the approach that results in the highest risk to the public) and assumed that all of these
shipments would be made by truck to the geologic reposito~, with one canister being loaded on each truck.

2.4.4.3 MOX Transportation Requirements

To implement the MOX disposition alternatives being considered in this SPD EIS, plutonium dioxide from
the pit conversion facility would have to be transferred to the MOX facility. Under all the MOX alternatives
except Alternatives 4 and 5, the pit conversion and MOX facilities would be Iucated at the same site. For
Alternatives 6B and D, the transfer would take place within the same buildlng (FMEF). Under Alternatives 2,
3A, 3B, 6A, 6C, 7A, 7B, 8, 9A, 9B, and 10, cur’rent designs axsume that facility materials would be tmnsfemed
between the two facilities through a secure, underground tunnel. No vehicular transportation over public roads
would be required for any of these alternatives. However, as discussed in Section 2.4,4.1, for Alternatives 4A,
4B, 5A, and 5B, the plutonium dioxide would be shipped in SSTS from the pit conversion facility at Pantex
to the MOX facility at either Hanford or SRS.

MOX fuel fabrication also requires uranium dioxide. Depleted uranium dioxide could be produced by
shipping depleted uranium hexafluoride from one of DOE’s storage areas at a gaseous diffusion plant in
Kentucky, Ohio, or Tennessee via commemial track to a commercial site for conversion to depleted uranium
dioxide. Possible sites for this conversion include nuclear’ fuel fabrication facilities in Missouri, North
Carolina, South Carolina, or Washington, or a uranium conversion facility in Illinois. After conversion to
uranium dioxide at one of these sites, it would be shipped on a commercial truck to Hanford, fNEEL, Pantex,
or SRS for use in the MOX facility. Because the radiological risks assuciatcd with transporting either depleted
uranium hexafluoride or depleted uranium dioxide are extremely low, the shipments could be made from or
to any of the Iwations discussed above and not significantly change the overall risks associated with the
transportation required in this SPD EIS. For the purposes or quantifying the transpo~tion analysis in this SPD
EIS, representative sites for obtaining the depleted uranium dioxide were chosen. The Portsmouth Gaseous
Diffcrsion Plant near Piketon, Ohio, represents the source of the depleted uranium hexafluoride and an NRC-
Iicensed commercial nuclear fael fabrication facility, GE Nuclear Energy Production Facility in Wilmington,
North Carolina, represents the conversion facility.

After conversion, the depleted uranium dioxide would be shipped on a commercial truck from the conversion
facility to the MOX facility. After fabrication, the MOX fuel would be shipped to a domestic, commercial
reactor site where it would be inserted into the reactor and irmdiatcd. These shipments would be made in SSTS
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because unirradiated MOX fuel in large enough quantities is subject to security concerns similar to those
associated with weapons-grade plutonium. Because the actual reactors that would be used for this purpose
have not yet been identified, the transportation analysis assumes that the reactor will k 4,000 km (2,500 mi)
from the MOX facility,

2.4.4.4 Lead Assembly Transportation Requirements

To implement the MOX disposition alternatives being considered in this SPD EIS, MOX fuel assemblies
campaign may be fabricated, irradiated and tested before the actual production of MOX fuel. As described
in Section 2.17, plutonium dioxide from the pit conversion demonstration at LANL would be shipped in SSTS
to one of four candidate DOE facilities (Hanford, ANL-W, LLNL, or SRS) or remain at LANL for fabrication
into lead assemblies, If the lead assemblies were to be fabricated at LANL, the plutonium dioxide would be
transferred from the pit conversion demonstration to the lead assembly fabrication facility within the same
plutonium processing building (PF4), in Technical Area 55 (TA–55), for MOX pellet production. Any
intrasite transfers of plutonium outside of TA–55 would be in special vehicles in accordance with site practices
for this type of shipment, This intrasite transportation could require temporary mad closures while the material
moved from one area of the site to another. This practice would provide all needed security and mitigate
potential risk to the public, without requiring the use of SSTS for intrasite transfers.

The depleted uranium needed to support this effort is assumed to k shipped from one of DOE’s storage areas
at the Portsmouth Gaseous Diffusion Plant near Piketon, Ohio, to the nuclear fuel fabrication facility in
Wilmington, Noflh Carolina, for conversion, and then to the lead assembly fabrication site, All the
transportation associated with depleted uranium would be via commercial truck,

After fabrication, the lead assemblies would be shipped to a domestic, commercial reactor for irradiation.
These shipments would be made in SSTS because unirradiated MOX fuel in large enough quantities is subject
to security concerns similar to those associated with weapons-grade plutonium. Because the actual reactors
that would be used for this pm’pose have not yet been identified, the transportation analysis assumes that the
reactor will be 4,000 km (2,500 mi) from the lead assembly fabrication facility.

After irradiation, the lead assemblies may be shipped from the reactor site to a postirradiation examination
facility for analysis, as discussed in Section 2.17. Postidiation exanrination, if required, would occur at one
of two DOE sites, ANL-W or ORNL As discussed in Section 2.1.3, these m the only two sites that have the
capability to conduct postirradiation examination without major modifications to facility and processing
capabilities. These shipments would be via commercial truck because the MOX fuel would be irradiated,
thereby removing the proliferation concerns associated with plutonium. Because the actual postirradiation
facility that would be used has not yet been identified, the transportation analysis assumes that it will be
4,000 km (2,500 mi) from the reactor site where the lead assemblies were irradiated. Any postirradiation
examination activities and shipments would comply with the Consent Order and Settlement Agreement in
Ptrblic Service Company of Colorado v. Batt (if the work were performed at ANf-W), and all other applicable
agreements and orders, including provisions concerning removal of the material from the applicable
examination site and limits on the number of truck shipments to the site.

2.4.4.5 Other Transportation Requirements

All the alternatives being considered in this SPD EIS require some overland transportation of wastes from the
proposed disposition facilities to treatment, storage or disposaJ facilities. The proposed action dms not result
in a large increase in waste generation at any of the candidate sites, and transportation would be handled in
the same manner as other site waste shipments. In addition, the shipments would not represent any new,
different or additional risks beyond those associated with existing waste shipments at these sites, as analyzed
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in the WM PEIS, The possible exceptions are the alternatives that consider siting disposition facilities at
Pantex and the alternative that considess placing the lead assembly fabrication facility at LLNL. Because
Pantex dees not cursendy generate any tmnsumnic (TRU) waste and daes not have any TRU waste in storage,
the WM PEIS did not consider TRU waste Ming shippd from Pantex to Waste Isolation Pilot Plant (WIPP).
Therefore, a small number of shipments of TRU waste to WIPP via commercial truck have been included in
the transportation analysis in this SPD EIS. In addition, the projected amount of LLW generated by the
proposed action would represent a large percentage of this waste type at both Pantex and LLNL, as analyzed
in the WM PEIS, Because these sites ship LLW to the Nevada Test Site (~S) for disposal, the transportation
analysis in this SPD EIS includes a small number of shipments of LLW from Pantex and LLNL to NTS via
commercial carsier.

2.5 ALTERNATIVE 1: NO ACTION

In the No Action Alternative, surplus weapons-usable plutonium materials in storage at various DOE sites
shown in Figure 1-1 would remain at those locations. The vast majority of pits would continue to be stored
at Pantex, and the remaining plutonium in vasious fomrs would continue to be stored at Hanford, fNEEL,
LANL, RFETS, arrd SRS. The No Action Alternative would not satisfy the ptr~e and need for the proposed
action because DOE’s disposition decisions in the Storage and Disposition PEIS ROD would not be
implemented. The ROD announced that, consistent with the PreferTed Alternative in the Storage and

Disposition PE/S, DOE had decided to reduce, over time, the number of lacations where the various fomrs
of plutonium are stored, through a combination of storage and disposition alternatives. Implementation of
much of this decision requires the movement of surplus materials to disposition facility locations. Without
disposition facilities, only pits that m tilng moved fram RFETS to Pantex would be relocated in accordance
with the Srorage and Disposition PE/S ROD. All other surplus materials would continue to be stored
indefinitely at their cument locations.8

2.6 ALTERNATIVE 2: ALL FACILITIES AT HANFORD

Pit Conversion in FMEF; Irnmobifization in FMEF and the HLW Vitrification Facifity; MOX Fuel
Fabricsttion in New Construction

This alternative would involve Iecating the three proposed surplus plutonium disposition facilities in the
400 Area at Hanford, combining the use of an existing building, FMEF, with new construction (see
Figure 2–17). Canister filling would k accomplished at the planned HLW vitrification facility in the 200 East
Area9 (see Figure 2-18), about 24 km (15 mi) northwest of the 400 Area. FMEF, completed in 1984, is a
reinforced concrete process building with an attached mechanical equipment wing on the west side, and an
entry wing with administrate ve space across the south side. The buildlng has six levels, two of which are below
gmde. FMEF was designed and constmcted to fabricate fast breeder reactor fuel, but it has not been used for
any major projects to date. The building has been mdlfied since 1984, and the utility systems and support
systems, inclrtd!ng the ventilation system, have been completed. Designed to handle highly radioactive
materials, FMEF includes a number of thick-walled cells strmounded by corridors. Space for offices,
laboratories, control moms, utilities, and other activities is available around the interior perimeter of the
building. Modification to the interior spaces would be requised to use the building for SUTIUS plutonium

disposition activities. No radioactive materials have been introduced into the building, so the modification

s Raent studies have indicated that cost savings could he realized from the transfer of nonpit materials from R~TS and Hanford
to SRS earlier than specified in the Storage and Disposition PEIS ROD, A supplcmnt analysis is king prepared to determine

if a supplemental PEIS would he needed.

9 The planned HLW vitrification facility is de~riti in the Twk Wasre Retnediatio. Sysfem Final Environmental lmpacl S1aremenI,
md is currently scheduled to he available in a timeframe that would -t the mcds of the Surplus Plutonium Disposition Proxram.
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would neither genefate radioactive waste nor contribute radiological dose to the construction workforce. The
building is large enough to house facilities for only two of the three proposed disposition activities. Therefore,
this alternative calls for collocation of the pit conversion and immobilization facilities in FMEF, and the

construction of a new brrildlng close to FMEF to house the MOX facility.

In this alternative, tfre pit conversion facility would occupy the lower fluum of FMEF, and the immobilization
facility, the upper two floofs. About 14,000 m2 (150,700 ftz) of space on the -35-ft, - 17-ft, ground, and
+2 I -ft levels would be modified to support pit disassembly and conversion activities. Not all the space on
every floor would be required for pit disassembly and conversion activities, but the flwrs would be
predominately assmiated with that process.

Plutonium conversion and immobllimtion activities would primarily occupy the +42- and +70-ft levels. While
a portion of the +42-ft level would be shrrmd by the two facilities, most of tbe fluur would be dedicated to the
immobilization facility. These floom uccupy about 9,067 mz (97,600 ftz). Both facilities would share utilities,
loading ducks, and swurity assets. The large shipping and receiving area of FMEF would allow for housing
a number of SSTS.

For tbe MOX facility, a new two-story building of about 11,150 mz (120,000 ftz) would be constructed west
of FMEF. A secure underground tunnel would connwt the two buildlngs for special nuclear material transfem.
This tunnel would b locked and alamred under normal o~rating conditions, and subject to the same security
measures on both sides as the building perimeters, both to ensure the protection of the special nuclear materials
and to maintain the independence of the MOX facility. The tunnel would be opened in accordarrce with
safeguards and s~urity prucdrrres for the transfer of plutonium dioxide from the pit conversion facility to the
MOX facility, and would be closed immediately upon completion of transfer activities. Other than being
joined to it by this tunnel, the MOX facility would be independent of FMEF, rmd would be inside its own
fenced security area. Various nonhardened support buildings would be needed to support the mission, and an
additional 4,645 mz (50,000 ftz) would be required. The proposed surplus plutonium disposition facilities
would use such existing Hanford services as sitewide security (although them would be additional security
assigned to each of the three disposition facilities), emergency services, environmental monitoring, and waste
management.

Construction would begin in about 2001, with muditications to hWEF for the pit conversion facility, and
would continue tfrruugh completion of the MOX facility in about 2M. Operations would commence in about
2004 with pit disassembly and conversion, and would continue until about 2015 when tbe MOX and
immobilimtion facilities have completed their missions. Operation of the MOX facility would not begin until
the pit conversion facility had been operating for a yeaf, so that feed material would k avdlable for MOX fuel
fabrication.’”

2.7 ALTERNATIVE 3: ALL FACILITIES AT SRS

2.7.1 Alternative 3A
Pit Conversion and MOX Fuel Fabrication in New Construction; Immobilization in New
Construction and DWFF

This alternative would involve lucating the three proposed surplus plutonium disposition facilities in newly
constructed buildlngs adjacent to APSF in F-Afea at SRS (see Figure 2-1 9). In addition, the canister receipt

lo ~, ~Pera[lng period of the MOX f~ility could k affectd by responses to the RW for MOX fuel fabrication. md i~adiatiOn
services discussed in Section 2.1.3, since the RW allows offerors to recommend the length of operation needed to meet DOE’s
program goals.
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area at DWPF in S-Area (see Figure 2–20) would k mcdified as described in Section 2.4.2.1 to accommodate
receipt and processing of the canisters transfemed from the immobilization facility for filling with vitrified
HLW. APSF is designed to receive, store, restabilize, and can plutonium metal and oxide as pm of the
compliance activities for Defense Nuclear Facilities Safety Board Recommendation 9*I. Compliance
activities are scheduled to be completed by May 2002, after which time the building would be staffed and
operated as a storage vault. Certain APSF capabilities would be useful for the surplus plutonium disposition
facilities, in particular the receiving facilities for DOE SSTS; nondestructive assay facilities; and storage vaults.

As shown in Figure 2–19, the immobilization facility would be east of APSF, the pit conversion facility due
south of the immobilization facility, and the MOX facility due south of the pit conversion facility. To
accommodate all three disposition facilities at this location, it would be necessury to move the F-Area fence
line to incorporate more area. These facilities would be connected by material transfer tunnels to APSF. These
tunnels would be lucked and alarmed under normal operating conditions, and subject to the same security
measures on both sides as the building ~rimeters, both to ensure the protection of the special nuclear materials
and to maintain the independence of the MOX facility. The tunnels would be opened in accordance with
safeguards and security procedures for the transfer of special nucleur materials and would be closed
immediately upon completion of transfer activities. Other than being joined by the tunnel, the MOX facility
would be independent of APSF and the other plutonium disposition facilities and would be inside its own
fenced security area.

The pit conversion facility would uccupy about 12,400 m2 ( 133,000 ft2) on two levels, one or both of which
may be below grade, and another 1,840 m2 (19,800 ft 2, would be required for a utility building and an
electrical substation in F-Area. The total space required for the immobilization facility would be about
13,000 m2 (140,000 ft2). Of that, 10,000 mz (108,000 ft2) would be in new facilities in F-Area. The facility
would have three levels, two below grade. A small stmcture housing the building entrance and office space
would be at ground level, with the main processing area and a small basement urea below grade. The MOX
facility would occupy about 10,600 m2 (114,000 ft2 ) on two levels, one below grade. Another 4,600 mz
(50,000 ftz) would be required for new support buildings in F-Area. The proposed surplus plutonium
disposition facilities would use such existing SRS services as sitewide security (although there would be
additional security assigned to each of the three disposition facilities), emergency services, environmental
monitoring, and waste management.

Construction would commence in about 2001 with the pit conversion facility, and would continue through
completion of the MOX facility in about 2006. Operations would commence in about 2004 with pit
conversion, and would continue until about 2015, when the MOX and immobilization facilities have
completed their missions. Operation of the MOX facility would not begin until the pit conversion facility had
been operating for a year, so that feed material would be available for MOX fuel fabrication. 11

2.7.2 Alternative 3B
Pit Conversion and MOX Fabrication in New Construction; Irssmobifization In Building 221-F
and DWPF

This alternative would involve locating the three proposed surplus plutonium disposition facilities in F-Area
at SRS (see Figure 2-19), combining the use of an existing building (Building 221 –F) with new construction.
In addition, the canister receipt area at DWPF in S-Area (see Figure 2–20) would be modified as described
in Section 2.4.2.1 to accommodate meipt and processing of the canisters transfemd from the immobilization

I I ~e ~Peratlng per]od of the MOX faclllty could be affected by responses to [be RFP for MOX fuel fabri~ atiOn and irradiation

services discussed in Section 2.1.3, since tbe RFP allows offerors to recommend tbe Iengtb of operation needed to meet DOEs
program goals.
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facility for filling with vitrified HLW. Building 221 –F, completed in 1954, was designed and constructed to
separate and recover plutonium, irradiated natural or depleted uranium, and radioactive decay products using
radiochemical processes. Building 22 I–F would be modified to house the immobilization facility, an action
that would generate radioactive waste and contribute a radiological dose to the constmction workfnrce. This

alternative differs from Alternative 3A in that the immobllizadon facility wouldbeinBuilding221 –F at SRS,
rather than in a new building adjacent to APSF. Modification of the Building 221 –F process areas,
administrative areas, and utilities would affect about 5,286 mz (56,900 ft2) of space. A new canister-loading
facility adding another 1,365 m2 (14,700 ft2) of space to Building 221 –F would have to be built to support this
alternative.

The pit conversion and MOX facilities would be in new construction adjacent to APSF. Their locations and
designs would k unaffected by Iwation of the immobilization facility in Building 221-F, and therefore would
be as described in Section 2.7.1. The distance btween the two proposed locations in F-Area is about 0.2 km
(O.1 mi). To accommodate both the pit conversion and MOX facilities, it would be necessary to move the
F-Area fence line to incorporate more area. The proposed surplus plutonium disposition facilities would use
such existing SRS services as sitewide security (although there would be additional security assigned to each
of the three disposition facilities), emergency services, environmental monitoring, and waste management.

Construction would commence about 2001, with the pit conversion facility, and continue through completion
of the MOX facility in about 2006. Operation would commence in about 2004 with pit conversion, and
continue until 2015, when both the MOX and immobilization facilities would be expected to have completed
their missions. Operation of the MOX facility would not begin until the pit conversion facility had been
operating for a year, so that feed material would be available for MOX fuel fabrication. 12

2.8 ALTERNATIVE 4: PIT CONVERSION AT PANTEX; MOX FUEL FABRICATION AND
IMMOBILIZATION AT HANFORD

2.8.1 Alternative 4A
Pantex: Pit Conversion in New Construction
Hanford: MOX Fuel Fabrication in New Construction; Immobilization in FMEF and HLW

Vitrification Facility

This alternative would involve locating the pit conversion facility at Pantex and the immobilization and MOX
facilities at Hanford. The pit conversion and MOX facilities would k in new constmction, and FMEF would
k mtiltied to house the immobilization facility. Canister tilling would k accomplished at the planned HLW
vitrification facility scheduled for construction in the 200 East Area, about 24 km (15 mi) northwest of the
400 Area (see Figures 2-17 and 2–1 8).

At Pantex, the pit conversion facility would k in a new building in Zmre 4, with some support facilities to the
west of, and adjacent to, Zm3e 4 (see Figure 2–21 ). Utilities and storage vaults would be on the ground floor
of the pit conversion facility; and the main processing and loading areas, offices, and support areas, in a
klow-grade basement. The building would occupy about 17,345 m2 ( 186,700 ft2). New buildings totaling
5,270 m2 (56,730 ft2) would have to be constructed to support the pit conversion facility. Additional space
in existing buildings in Zone 4 would be used for administration, access control, warehousing, and other
services. New or upgraded electrical, water, and gas supply lines would be constmcted from existing trunk
lines. The proposed pit conversion facility would use such existing Pantex services as sitewide security

12 ne ~Peratlng period of the MOX facility could be affected by responses to the RFP for MOX fuel fabrication a.d i~adiaLiOn

sewices discussed in Section 2.1.3. since the RW atlows offerors to recommend the length of operation needed to meet DOE”s
program goals.
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(although there would ban additional security assigned to the facility), emergency services, environmental
monitoring, and waste management. TRU waste storage would be provided in the main pit conversion facility
or in ancillmy facilities. Construction would commence in about 200 I and continue through about 2003.
Operation would commence in about 2004 and continue until about 2014.

Facilities at Hanford would be in the 400 ARa, the immobilization facility in the FMEF and the MOX facility
in new construction near FMEF. Immobilization would be concentrated on the +42- and +70-ft levels of

FMEF, although process support functions would be conducted on all six floors of the building. The total
space required for the immobilization facility would be about 13,694m2(147,400 ftzk the remainder of FMEF
would be available for other missions.

For the MOX facility a new two-story building of, about 11,150 m2 (120,000 ft2) would bc constructed west
of FMEF. This facility would be independent of FMEF and inside its own fenced security area. In addition
to the main process building, the MOX facility would require 4,645 m2 (50,~ ftz ) of new support buildings
throughout the 400 Area. The proposed disposition facilities would use such existing Hanford services as
sitewide security (although there would be additional security assigned to each of the disposition facilities),
emergency services, environmental monitoring, and waste management.

Modification and new construction at Hanford would commence in about 2002 and continue through about
2006. The immobilization facility would commence operations in about 2005; the MOX facility, in about
2006. Both facilities would continue to operate until about 2015. Operation of the MOX facility would not
begin until the pit conversion facility had been operating for at least a year, so that feed material would be
available for MOX fuel fabrication. 13

2.8.2 Alternative 4B
Pantex: Pit Conversion in New Construction
Hanford: Plutonium Conversion and Immobilization in FMEF and HLW Vitrification

Facifity; and MOX Fuel Fabrication in FMEF

This alternative would involve locating the pit conversion facility in new construction at Pantex and the
immobilization and MOX facilities in FMEF at Hanford. Canister filling would be accomplished at the
planned HLW vitrification facility scheduled for construction in the 200 East Area, about 24 km (15 mi)
northwest of the 400 Area. At Parttex, the pit conversion facility would be the same as the one described for
Alternative 4A in Section 2.8.1. This alternative differs from Alternative 4A in that the MOX facility would
be located in FMEF rather than in new construction.

At Hanford, FMEF would be modified to contain botb the MOX and immobilization facilities. while these
facilities would share the building, they would be totally separate from each other to accommodate possible
~C regulation of the MOX facility. The immobilization facility would occupy about 6,698 mz (72,100 ftz),
primarily on the ground and +21 -ft levels. Only the receiving area would b shared by the two facilities, but
the area would be modified to physically separate the two sides and provide independent access to the two

facilities.

To implement the MOX mission at FMEF, the building would be remcdeled and annexes added to
accommodate the fimctions and pmesses required for MOX fuel fabrication. The MOX facility would occupy
about 6,700 mz (72,~ ft2) on the ground, +42-ft, and +70-ft levels of FMEF. New annex areas on tbe north

13 ~e ~Perating period of the MOX facility could be affected by responses to the RFP for MOX fuel fabrication and imadiation

services discussed in Section 2.1.3, since the RR allows offerors to recommend the length of operation needed to meet 00E’s
program goals.
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and east sides of the building for utilities and an entrance area with office space would add another 1,858 m2
(20,000 ftz) to the FMEF structure. Partition walls and other isolation mechanisms would be used to
completely segregate the MOX portion of the building from the other portions. In addition to the main process
building, the MOX facility would require 4,600 mz (50,000 ft2) of new support buildings throughout 400 Area.

The proposed disposition facilities would use such existing Hanford services as sitewide security (although
there would be additional security assigned to each of the disposition facilities), emergency services,
environmental monitoring, and waste management.

Modification of FMEF would commence in about 2002 and continue through about 2006. The immobilization
facility would commence operation in about 2005; the MOX facility, in about 2006. Both facilities would
continue to operate until about 2015. Operation of the MOX facility would not begin until the pit facility had
been operating for at least a year, so that feed material would be available for MOX fuel fabrication. 14

2.9 ALTERNATIVE5: PIT CONVERSION AT PANTEX; MOX FUEL FABRICATION AND
iMMOBILIZATION AT SRS

2.9.1 Alternative 5A
Pmstex: Plt Conversion in New Construction
SRS: MOX Fuel Fabrication in New Construction; and Immobilization in New

Construction and DWPF

This alternative would involving hrcating the pit conversion facility at Pantex and the immobilization and
MOX facilities in new construction adjacent to APSF at SRS. In addition, the canister receipt area at DWPF
in S-Area (see Figure 2-20) would be modified as described in Section 2.4.2.1 to accommodate receipt and
processing of the canisters transferred from the immobilization facility for tilling with vitrified HLW. At

Pantex, the pit conversion facility would be the same as the one described for Alternative 4A in Section 2.8.1.

As shown in Figure 2–19, the immobilization facility would be east of APSF, and the MOX facility south of
tbe immobilization facility. (The pit conversion facility, shown on this map, would not be located at SRS.)
To accommodate both the immobilization arrd MOX facilities, it would be necessary to move the F-Area fence
line to incorporate more area. These facilities would be connected by material transfer tunnels to APSF, and
would be constructed as for Alternative 3A in Section 2.7.1.

Construction at SRS would commence in about 2002 and continue through about 2006. The immobilization
facility would commence operation in about 2005; the MOX facility, in about 2006. Both facilities would
continue to operate until about 2015. O~ration of the MOX facility would not begin until the pit facility had
been operating for at least a year, so that feed material would be available for MOX fuel fabrication. 14

2.9.2 Alternative 5B
Pantex: Pit Conversion in New Construction
SRS: MOX Fuel Fabrication in New Construction; and Irnmobifimtion in Building 221-F

and DWPF

This alternative would involve locating the pit conversion facility in new constnrction at Pantex and the
immobilization and MOX facilities at SRS, The MOX facility would be in new constntction adjacent to
APSF the immobilization facility, in Building 221–F. In addition, tbe carrister receipt area at DWPF in S-Area

14 me ~Perating periOd of the MOX facility could be affected by responses to the RFP fOrMOX fuel fab~catiOn and i~adiatiOn

services discussed in Section 2.1.3, since the RFP attows offerors to recommend the length of operation needed to meet DOES
program goals.
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(see Figure 2-20) would k reedified as described in Section 2.4.2.1 to accommodate receipt and processing
of the cmisters transferred from the immobilization facility for filling with vitrified HLW. At Pantex, the pit

conversion facility would be the same as the one discussed for Alternative 4A in Section 2.8.1,

This alternative differs from Alternative 5A in that the immobilization facility would be in Building 221-F
at SRS, rather than in new consfmcfion adjacent to APSF. Modifications of the Building221 –F process areas,
administrative areas, and utilities would affect about 5,286 m2 (56,900 ftz) of space. In addition, a new
canister loading facility of 1,365 m2 (14,700 ft2) would have to be built onto Building 221 –F to support this
alternative. The MOX facility would still be adjacent to APSF in new constntction, its location and design
unaffected by the Iucation of the immobilization facility in Building 22 I–F, To Iucate the MOX facility near
APSF, it would be necessary to move the F-Area fence line out to incorporate more urea. The proposed
disposition facilities would use such existing SRS services as sitewide security (although there would be
security assigned to each of the disposition facilities), emergency services, environmental monitoring, and
waste management.

The MOX facility would uccupy about 10,590 m2(114,~ ft2 ) on two levels, one below grade. In addition,
the MOX facility would require 4,645 m2 (50,000 ft2) of new support buildings. Plutonium dioxide received
from the pit conversion facility at Pantex would be placed in storage in the APSF vault and would he
transfemed to the MOX facility via a secure underground tunnel when needed for prucess operations,

Construction of the MOX facility and modification of Building 221 –F would commence in about 2002 and
continue through about 2006. The immobilization facility would commence operation in about 2005; the
MOX facility, in about 2006, Both facilities would continue to o~rate thrnugh abut 2015. Operation of the
MOX facility would not begin until the pit faci~~y had been operating for at least a year, so that feed material
would be available for MOX fuel fabrication,

2.10 ALTERNATIVE 6: PIT CONVERSION AND MOX FUEL FABRICATION AT HANFORD;
IMMOBILIZATION AT SRS

2.10.1 Alternative 6A
Hanford: Pit Conversion in FMEF; MOX Fuel Fabrication in New Construction
SRS: Immobilization in New Construction and DWPF

This alternative would involve Iucating the pit conversion and MOX facilities at Hanford, in FMEF and new
construction, respectively and the immobilization facility in new construction adjacent to APSF at SRS. In
addition, the canister receipt area at DWPF in S-Area (see Figure 2–20) would be muditied as described in
Section 2.4.2. I to accommodate receipt and processing of the canisters transferred from the immobilization
facility for filling with vitrified HLW. In this alternative, the pit conversion facility would occupy about
14,000 m2 (150,700 ft2) of space on the -35-ft, - 17-ft, ground, and +21 -ft levels of FMEF, as described in
Section 2.6; the remainder of FMEF would be available for other missions. A new two-story building would

be constructed for the MOX facility, as described in Section 2.6. The proposed disposition facilities would
use such existing Hmford services as sitewide security (although there would be additional security assigned

to each of the disposition facilities), emergency services, environmental monitoring, and waste management.

Construction would commence in about 2001, witfr mudiftcations to FMEF for the pit conversion facility, and
would continue through completion of the MOX facility in about 2006. The pit conversion facility would

15me ~Peratlng period of the MOX facitity could be affected by responses to the RFP for MOX fuel fabrication and imadiatiOn

services discussed in Section 2.1.3, since the RFP allows offerors to recommend the length of operation needed to meet OQES
program goals,
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commence operation in about 2004, the MOX facility, in about 2006. Operations would continue until about
2015, when the MOX facility has completed its mission. Operation of the MOX facility would not begin until
the pit conversion facility had been operating for at least a year, so that feed material would be available for
MOX fuel fabrication. 16

The new immobilization facility at SRS would be east of, and connected by a material transfer tunnel to,
APSF, as described in Section 2.7.1. The total space required for that facility would be about 13,000 m2
(140,000 ft2). Of that, 10,132 m2 ( 109,000 ftz) would be in new facilities; the remainder would be space in

existing facilities that would not require further modification. To accommodate the immobilization facility,
it would be necessary to move the F-Area fence line out to incorporate mom area. The immobilization facility
would use such existing SRS services as sitewide security (although there would be an additional security
assigned to the facility), emergency services, environmental monitoring, and waste management. Construction
would commence in about 2002 and continue through about 2004. Operation would commence in about 2005
and continue until about 2015.

2.10.2 Alternative 6B
Hanford: Pft Conversion and MOX Fuel Fabrication Collocated in FMEF
SRS: Immobilization in New Construction and DWPF

This alternative would involve lucating both the pit conversion and MOX facilities in FMEF at Hanford, and

the immobilization facility in new construction adjacent to APSF at SRS. In addition; the canister feceipt area
at DWPF in S-Area (see Figure 2–20) would be modified as described in Section 2.4.2.1 to accommodate
receipt and processing of the canisters transferred from the immobilization facility for filling with vitrified
HLW. In this alternative, the immobilization facility would be constructed and operated at SRS as described
for Alternative 6A in Section 2.10.1.

FMEF would be modified to contain both the pit conversion and MOX facilities. While these facilities would
share the building, they would be totally separate from each other to accommodate possible NRC regulation
of ffre MOX facility. The pit conversion facility would occupy about 14,CR30mz (146,400 ft2) of space on the
-35-ft, - 17-ft, ground, and +21-ft levels of FMEF, as described in Section 2.6. Plutonium dioxide would be

moved from the pit conversion facility to the MOX facility in a secure elevator.

To implement the MOX mission at FMEF, the buildlng would be remudeled and annexes added to
accommtiate all the functions and prwesses required for MOX fuel fabrication. The MOX facility would
occupy about 6,698 m2 (72,100 ft2) on the ground, +42-ft, and +70-ft levels of FMEF. The new annex afeas
on tie nofth and east sides of the buildlng for utilities and an entrance area with office space would add another
1,858 m2 (20,000 ft2) to the FMEF structure. Partition walls and other isolation mechanisms would be used
to completely segregate the MOX portion of the buildin t er portions. In addition to the main~ from the o h

prucess building, the MOX facility would reqfrim 4,645 m (50,000 ftz ) of new support buildings throughout
4M Area. The proposed disposition facilities would use such existing Hanford services as sitewide security
(altfrough tfrere would be additional security assigned to each of the disposition facilities), emergency services,
environmental monitoring, and waste management.

Modification of FMEF would commence in about 2001 and would continue through about 2006. The pit
conversion facility would commence operation in about 2004; the MOX facility, in about 2006. Operations
would cease when the MOX facility has shut down in about 2015. Operation of the MOX facility would not

16 me ~perat]ng ~eriod of ,he MOX facl]lty ~Ou[d be affected by ~e~ponses to [be RFP for MOX fuel fabrication and irradiation

services discussed in Section 2.1.3. since the RFP allows offerors to recommend the Iengtb of operation needed to meet DOE’s
program goals.
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begin until the pit facility had been operating for at least a year, so that feed material would be available fnr
MOX fuel fabrication. 17

2.10.3 Alternative 6C
Hanford: Pit Conversion in FMEF; MOX Fuel Fabrication in New Construction
SRS: Immobilization in Building 221-F and DWPF

In this alternative, the pit conversion and MOX facilities would be at Hanford, in FMEF and new construction,

res~tively. These facilities would be implemented as described for Alternative 6A in Section 2.10.1. The
immobilization facility would be at SRS in Building 221–F, with canister filling mcusfing in DWPF, as
described for Alternative 3B. Section 2.7.2.

2.10.4 Alternative 6D
Hanford: Pit Conversion and MOX Fuel Fabrication Collocated in FMEF
SRS : Immobilization in Building 221-F and DWPF

This alternative would involve locating both the pit conversion facility and the MOX facility in FMEF at
Hanford, as described for Alternative 6B in Section 2,10.2. The immobilization facility would beat SRS in
Building 221-F, with canister filling occurfing in DWPF, as described for Alternative 6C in Section 2.10,3,

2.11 ALTERNATIVE 7: PIT CONVERSION AND MOX FUEL FABRICATION AT INEEL;
IMMOBILIZATION AT SRS

2.11.1 Alternative 7A
INEEL: Pit Conversion in tbe Fuel Processing Facifity; MOX Fuel Fabrication in New

Construction

SRS: Immobilization in New Construction and DWPF

This alternative would involve locating the pit conversion facility in the Fuel Processing Facility (FPF) and
the MOX facility in new construction in the Idaho Nuclear Technology and Energy Center (INTEC) area at
fNEEL, and the immobilization facility in new constmction adjacent to APSF at SRS. In addition, the canister
receipt area at DWPF in S-Area (see Figure 2–20) would be modified as described in Section 2,4,2,1 to

accommodate receipt and processing of tbe canisters transfemed from the immobilization facility for filling
with vitrified HLW. The immobilization facility would be implemented at SRS as described for

Alternative 6A in Section 2.10.1.

FPF has six levels, tircc klow grade. It is stmcturally complete, but has never been used. Construction was
started in 1986, but discontinued in 1993, leaving essentially a concrete shell with temporafy lighting and
ventilation. As the building was designed to handle highly radioactive materials, it includes a number of
interior thick-walled cells suf’rounded by coffidors and access ways. Building utility areas and office space

sumound the cofridors of the above-grade stories. Modification to the interior spaces would be required to
accommodate SUTIUSplutonium disposition activities. No radioactive materials have &n introduced into the
building, so the modification would neither generate radioactive waste nor contribute a radiological dose to
the construction workforce. In this alternative, the pit conversion facility would occupy about 14,819 m2
(159,500 ftz) on three levels of FPF. No new support buildings would have to be built, as the facility’s needs
would be met by existing facilities at INTEC.

17 ‘f’he ~wra[]ng period of the MOX facility could be affected by responses to the R~ for MOX fuel fabrication and irradiation

services discussed in Section 2.1.3, since the RFP allows offerors to recommend the IenSth of operation needed to meet DOES

program Seals.
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A new two-sto~ building of about 11,150 m2 (120,000 ft2) would be constricted for the MOX facility. As
shown in Figure 2-22, this building would be south of FPF. A secure underground tunnel would connect the
two buildings for special nuclear material transfers. This tunnel would be locked and alarmed under normal
operating conditions, and subject to the same security measures on both sides as the building perimeters, both
to ensure protection of the special nuclear materials and to maintain tbe independence of the MOX facility.
The tunnel would be opened in accordance with safeguards and security procedures for the transfer of
plutonium dioxide from the pit conversion facility to the MOX facility, and would be closed immediately upon
completion of transfer activities. Other than being joined to it by this tunnel, the MOX facility would be
independent of FPF, and would be inside its own fenced security area. In addition to the main process
building, the MOX facility would require 4,645 m2 (50,000 ft 5 of new support buildings throughout tbe
~EC Area. The proposed disposition facilities would use such existing fNEEL sefvices as sitewide s=urity
(although there would be additional security assigned to each of the disposition facilities), emergency services,
environmental monitoring, and waste management.

Consfmction would commence in about 2001, with modifications to FPF for the pit conversion facility, and
would continue through completion of the MOX facility in about 2006. Operations wnrdd commence in about

2004, with pit conversion, and would continue until about 2015, when the MOX facility has completed its
mission. Operation of the MOX facility would not begin until the pit conversion facility had been operating
for at least a year, so that feed material would be available for MOX fuel fabrication.’8

2.11.2 Alternative7B
lNEEL: Pit Conversion in FPF; MOX Fuel Fabrication in New Construction
SRS: Immobilization in Building 221-F and DWPF

This alternative would involve locating the pit conversion facility in FPF and the MOX facility in new
constmction inthe WTECama at INEEL, andtheimmobilization facility in Building 221-Fat SRS. This
alternative differs from Alternative 7A in that the immobilization facility would be in Building 221 -F rather
than innewconstmction adjacent to APSF. Thepitconversion and MOXfacilities would beimplemented
at INEEL as described for Alternative 7A, Section 2.11.1, and the immobilization facility would be
implemented at SRS as described for Alternative 6C, Section 2.10.3.

2.12 ALTERNATIVE 8: PIT CONVERSION AND MOX FUEL FABRICATION AT INEEL;
IMMOBILIZATION AT HANFORD
INEEL: Plt Conversion in FPF; MOX Fuel Fabrication in New Construction
Hanfnrd: Immobilization in FMEF and HLW Vitrification Facility

This alternative would involve locating the pit conversion facility in FPF and the MOX facility in new
construction in the INTEC area at INEEL; and the immobilization facility in FMEF at Hanford. The pit
conversion and MOX facilities would be implemented at fNEEL as described for Alternative 7A in
Section 2.11.1.

At Hanford, FMEF would be modified to house tbe immobilization facility as described for Alternative 4A,
Section 2.8.1. Canister filling would be accomplished at the planned HLW vitrification facility scheduled for
construction in the 200 East Area, about 24 km (15 mi) northwest of the 400 Area. Modification of FMEF
would commence in about 2002 and continue through about 2004. Operation of the immobilization facility
would commence in about 2005 and continue until about 2015.

18 me operating period of the MOX facility could be ;dfectcd hy responses to the RFP for MOX fuel fabrication and i~adia{;On

services discussed in Section 2.1.3, since lhe RFP allc,ws c,lfemrs to recommend the length of operation needed to mtet DOE, S

program goals.
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2.13 ALTERNATIVE 9: PIT CONVERSION AND MOX FUEL FABRICATION AT PANTEX;
IMMOBILIZATION AT SRS

2.13.1 Alternative 9A
Pantex: Pit Conversion and MOX Fuel Fabrication in New Construction
SRS: Immobilization in New Construction and DWPF

This alternative would involve l~ating both the pit conversion and tbe MOX facilities at Pantex, and the
immobilization facility in new constnrction adjacent to APSF at SRS. In addition, the canister receipt area at
DWPF in S-Area (see Figure 2–20) would be modified as described in Section 2.4.2.1 to accommodate receipt

and pmcessbrg of the cmistem transfemed from the immobilization facility for filling with vitrified HLW. The
immobilization facility would be as described in Section 2.10.1.

At Pantex, fbe pit conversion and MOX facilities would be in new construction in Zone 4 (see Figure 2-23).
Tbe pit conversion facility in this alternative would be the same as that described in Section 2.8.1. For tbe
MOX facility, a new two-stofy building of about 11,150 mz (120,000 ft2) would be constmcted south of the
pit conversion facility. A secure underground tunnel would connect the two buildings for special nuclear
material trmsfem, 19 This tu””el would be Imked and alarmed under normal operating conditions. and subject

to the same security measures on both sides as the building perimeters, both to ensure protection of the special
nuclear materials and to maintain the independence of the MOX facility. The tunnel would be opened in
accordance with safeguwds and security procedures for the transfer of plutonium oxide from the pit conversion
facility to the MOX facility, and would be closed immediately upon completion of transfer activities. Other
than being joined by this tunnel, the MOX facility would be independent of the pit conversion facility, and
would be inside its own fenced security area. In addition to the main process buildlng, the MOX facility would
require 4,645 m2 (50,000 ftz ) of new support buildings tbrougbout Zone 4. TRU waste storage would be
provided in the main pit conversion and MOX facilities or in ancillary facilities. The proposed disposition
facilities would use such existing Pantex services as sitewide security (although there would be additional
security assigned to each of the disposition facilities), emergency services, environmental monitoring. and
waste management.

Construction at Pantex would commence in about 2001 with the pit conversion facility, and continue through
completion of tbe MOX facility in about 2006. Operations would commence in about 2004 with pit
conversion, and continue until about 2015, when the MOX facility has completed its mission. Operation of
the MOX facility would not begin until the pit conversion facility had been operating for at least a year, so that
feed material would be available for MOX fuel fabrication.zo

2.13.2 Alternative 9B
Pantex: Pit Conversion and MOX Fuel Fabrication in New Construction
SRS: Immobilization in Building 221–F and DWPF

This alternative would involve locating both the pit conversion and MOX facilities in new constriction at
Pantex, as described for Alternative 9A in Section 2.13.1. This alternative diffefs from Alternative 9A in that
tbe immobilization facility would be in Building 221–F at SRS, as described for Alternative 6C in
Section 2.10.3.

19 CUme., facility design in~l.des a tunn,l for mate~ial tr.”sfers, Intcasite transfers of special nuclear materials in accordance wilh
cument site practices may be considered in lieu of a tunnel in the facility design,

20 nc ~Prati”g period of the MOX facility could be aff~c(ed by responses to the RW for MOX fuel fabrication and irradiation

services discussed in Section 2.1.3, since the RFP allows ot’fer<,rsto recommend the length of operation needed to meet DOEs
program goals.
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Figure 2-23. proposed Pit Conversion and MOX Facility Locations in ~ne 4 at Pantex
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2.14 ALTERNATIVE 10: PIT CONVERSION AND MOX FUEL FABRICATION AT PANTEX;
IMMOBILIZATION AT HANFORD
Pantex: Pit Conversion and MOX Fuel Fabrication in New Construction
Hanford: Immobilization in FMEF and HLW Vitrification Facility

This alternative would involve locating both the pit conversion and MOX facilities in new construction at
Pantex, as described for Alternative 9A in Section 2.13.1. The immobilization facility would be in FMEF at
Hanford, and canister tilling would be accomplished at the planned HLW vitrification facility scheduled for
construction in the 200 East Area, about 24 km (15 mi) northwest of the 400 Area. Immobilization would be
implemented as described for Alternative 8 in Section 2.12.

2.15 ALTERNATIVE 11: 50 METRIC TON IMMOBILIZATION; IMMOBILIZATION AT
HANFORD: PIT CONVERSION AT HANFORD OR PANTEX

2.15.1 Alternative 11A
Hanford: Pit Conversion in FMEF; Immobilization in FMEF and the HLW Vitrification
Facifity

This alternative would involve immobilizing all the nominal 50 t (55 tons) of SUWIUSplutonium at Hanford.
Therefore, only two facilities. the pit conversion and the immobilization facilities, would be needed to
accomplish the sur’plus plutonium disposition mission. The pit conversion facility would be collocated with
the immobilization facility in FMEF, as described for Alternative 2 in Section 2.6, However, all the plutonium
dioxide pruduced in the pit conversion facility would be transferred to the immobilization facility, which would
be operated at a higher throughput (5 t [5.5 tons] rather than 1.7 t [1.9 tons]) to accommodate the additional

approximately 33 t (36 tons) of plutonium that would be received from the pit conversion facility. Also, the
operating workforce at the immobilization facility would be increased as discussed in Section 4.20.2.3 to
prwess the additional amount of material. Construction would commence around 2001 with the pit conversion
facility, and would continue through completion of the modifications to the FMEF for the immobilization
facility around 2004. Operation would commence in around 2004 with the pit conversion facility, and
continue until around 2015, when the immobilization facility has completed its mission.

2.15.2 Alternative llB
Pantex: Pit Conversion in New Construction
Hanford: Immobilization in FMEF and the HLW Vitrification Facility

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium. Therefore,
only two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish
the surplus plutonium disposition mission. The pit conversion facility would b Iucated at Pantex as described
in Alternative 4A, Section 2.8,1, and the immobilization facility would k Iucated at Hanford as described for
Alternative 11A, in Section 2.15.1. All the plutonium dioxide produced in the pit conversion facility would
be shipped to the immobilization facility, which would be operated as described in Section 2.15.1.

Consouction would commence in about 2001 with the pit conversion facility, and would continue through
completion of the modifications to the FMEF for the immobilization facility in about 2004. Operation would
commence in about 2004 with the pit conversion facility, and continue until about 2015, when the
immobilization facility has completed its mission.
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2.16 ALTERNATIVE 12:50 METRIC TON IMMOBILIZATION; IMMOBILIZATION AT SRS;
PIT CONVERSION AT PANTEX OR SRS

2.16.1 Alternative 12A
SRS: Pit Conversion in New Construction; Immobilization in New Construction and DWPF

This alternative would involve immobilizing all 50 t (55 tons) of surplus plutonium at SRS, Therefore, only
two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish the
smplus plutonium disposition mission. Both the pit conversion and immobilization facilities would be in new
construction adjacent to APSF in F-Area, as described in Section 2.7.1. In addition, the canister receipt area
at DWPF in S-Area (see Figure 2–20) would be modified to accommodate receipt and processing of the
canisters transferred from the immobilization facility for filling with vitrified HLW. The pit conversion and
immobilization facilities would be the same as those described for Alternative 3A in Section 2.7.1, except that
all the plutonium dioxide produced in the pit conversion facility would be transfemed to the immobilization
facility. To accommodate the additional 33 t (36 tons) of plutonium that would be received from the pit
conversion facility, the immobilization facility would be operated at a higher throughput (5 t [5.5 tons] rather
than 1.7 t [1.9 tons]), and the operating workforce at the immobilization facility would be increased as
discussed in Section 4.22,2,3.

Construction would commence in about 2001 with the pit convemion facility, and continue through completion
of the immobilization facility in about 2004. Operation would commence in about 2004 with the pit
conversion facility, and continue until about 2015, when the immobilization facility has completed its mission.

2.16.2 Alternative 12B
SRS: Pit Conversion in New Construction; Immobilization in Building 221-F and DWPF

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium at SRS.
Tbercfore, only two facilities, the pit conversion facility and the immobilization facility, would be needed to
accomplish the SUTIUSplutonium disposition mission. The pit conversion facility would be in a new building
adjacent to APSF in F-Area, and the immobilization facility in Building 221 –F. In addition, the canister
receipt area at DWPF in S-Area (see Figure 2-20) would be reedified to accommodate receipt and processing
of the canisters transferred from the immobilization facility for filling with vitrified HLW. This alternative

diffem from Alternative 12A in that the immobilization facility would be in Building 22 I–F rather than in new
construction adjacent to the APSF. In this alternative, both the pit conversion and immobilization facilities
would be the same as those desctibcd for Alternative 3B in Section 2,7.2, except that all the plutonium dioxide
produced in the pit conversion facility would be transfemed to the immobilization facility. To accommtiate
the additional 33 t (36 tons) of plutonium that would be received from the pit conversion facility, the
immobilization facility would & operated at a higher throughput (5 t [5.5 tons] rather than 1.7 t [1.9 tons] ),and
the operating workforce at the immobilization facility would be increased as discussed in Section 4.23.2.3.

Constmction would commence in about 2001 with the pit convemion facility, and continue through completion
of modifications of Building 22 1–F for the immobilization facility in about 2004. Operation would commence
in about 2004 with the pit conversion facility, and continue until about 2015 when the immobilization facility
would complete its mission.
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2.16.3 Alternative 12C
Pantex: pit Conversion in New Construction
SRS: Immobilization in New Construction and DWPF

This alternative would involve immobilizing all the nominal 50 t (55 tons) of SUWIUSplutonium. Therefore,
only two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish
the surplus plutonium disposition mission. The pit conversion facility would & Iucated at Pantex as described
in Alternative 4A, Section 2,8.1, and the immobilization facility would be lucated at SRS as described for
Alternative 12A, in Section 2.16.1. All the plutonium dioxide produced in the pit conversion facility would
be shipped to the immobilization facility, which would be operated as described in Section 2.16,1.

Construction would commence in about 2001 with the pit conversion facility, and continue thruugh completion
of the immobilization facility in bout 2004. O~fation would commence in bout 2004 with the pit conversion
facility, and continue until about 2015, when the immobilization facility has completed its mission.

2.16.4 Alternative 12D
Pmrtex: Pit Conversion in New Construction
SRS: Immobilization in Building 221-F and DWPF

This alternative would involve immobilizing all the nominal 50 t (55 tons) of surplus plutonium. Therefore,
only two facilities, the pit conversion facility and the immobilization facility, would be needed to accomplish
the surplus plutonium disposition mission. The pit conversion facility would be located at Pantex as described
in Alternative 4A, Section 2.8.1, and the immobilization facility would be Iucated at SRS as described for
Alternative 12B, in Section 2.16.2. All the plutonium dioxide produced in the pit conversion facility would
be shipped to the immobilization facility, which would be operated as described in Section 2.16.2 to
accommodate the additional approximately 33 t (36 tons) of plutonium that would be received from the pit
conversion facility,

Constmction would commence in about 2001 with the pit conversion facility, and continue through completion
of the immobilization facility in about 2004. Operation would commence in about 2004 with the pit
conversion facility, and continue until about 2015, when tie immobilization facility has completed its mission.

2.17 LEAD ASSEMBLIES

Five sites are proposed for fabrication of lead assemblies. They are LLNL, LANL, and three of the four
candidate sites for the proposed suzplus weapons-grade plutonium disposition activities: Hanford, INEEL
(ANL-W facilities), and SRS. 21 These slte~ would have the experience and facilities with safegu~ds

Catego~ 122 and natural phenomenon hazards protection to handle the plutonium for fabricating the lead
assemblies. After irmdiation in a domestic, commercial nuclear reactor, the lead assemblies may be examined
at a DOE site such as ANL-W or ORNL. Sites23 considered for lead assembly activities are depicted in
Figufe 2– 1. Lead azsembly fabrication and postimdiation examination would k implemented only if required

21 pantex ~a~ “., considered for lead assembly fabrication becauseit does not currentlyhave~Y facilities capable Of MOX ‘uel

fabrication.

22 DOE uses a graded safeguards approach to protect nuclear materials, based on the relative attractiveness of the materials in
constmc[ing a weapons andior improvised nuclear device. Category I facilities provide the highesl level of safeguards and security.

23 SWific ~actor ~lte~me notjncl”d~ becausetheyha,c not bee” identified. ~e SPD Final EIS will include information ‘n the

specific reactors named by the contractor selected i“ response to DOES Request for MOX Fuel Fabrication and Reactor
Irradiation Scwices.
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to support NRC licensing activities and fuel qualific~tion efforts. If the MOX fuel approach could be
implemented without fabricating lead assemblies, or DOE decides to immobilize all 50 t (55 tons) of surplus
plutonium, then these activities would not occur. This section was developed using data provided by
O’ Connor et al, 1997a-e.

2.17.1 Process Description

Lead assembly fabrication would involve the same basic process described for the full-scale fabrication of
MOXfuel in Section 2.4.3.2. Uptoten lead assemblies would beprduced atthelead assembly fabrication
facility. The fabrication effonwould beimplemented inexisting facilities attheselected location, andtbe
fabrication phase worrldbe completed inabout3 years Uptofourfuel assemblies would reproduced in any
given year, for a maximum of 10 assemblies at the end of the 3-year fabrication phase, About 100 kg (220 lb)
plutonium would be made into MOX fuel each year, using a total of about 32 I kg (708 lb) plutonium, For
prr~oses of the transportation analysis in this SPD EIS, it is assumed that the plutonium would come from
dismantled pits or existing supplies of surTIhrs metal and oxide at LANL. It is expected that eight of these
assemblies would & irradiated in domestic, commercial nucle= power reactors, while the mds from two would
be maintained as unirradiated archives. The wchived reds would be stored at the lead assembly shipping area
until the completion of all the lead assembly fabrication, irradiation, and testing, The rods would then be
shipped to the MOX facility for storage until it was detemined that the mds were no longer needed as archived
material for fuel qualification pu~oses. At that time, the archived rods would either be irradiated or
dismantled and the materials reused in the MOX fabrication process,

At the lead assembly fabrication site, plutonium dioxide would be blended with uranium dioxide originating
from depleted uranium hexafluoride in DOE storage at, for example, the Portsmouth Gaseous Diffusion Plant,
then formed into pellets, sintered, and loaded into rods. After fabrication, the rods would either be assembled
into fuel assemblies and transported to the reactor, or transported as rods to tbe reactor site for insertion into
special assemblies prior to irradiation. The lead assemblies would be inserted into the reactor during a
refueling outage arrd left in the reactor for up to three fuel cycles. After removal from the reactor, the irradiated
assemblies would be managd at the reactor site as spent fuel while cooling down for approximately 6 months.
After the cooldown period, several fuel rods removed from the lead assemblies at the reactor site would be
transported to a DOE site, such as ANL-W or ORNL, for postirradiation examination. The rest of the rods
would remain in the spent fuel pool and would be managed as spent nuclear fuel.

During posdrmdiation examination, several of the fuel rods would be subjected to a series of nondestructive
and destructive tests to evaluate the physical md chemical changes to the fuel material and cladding resulting
from irradiation. Activities would be conducted remotely, with the irradiated fuel rods inside a hot cell.
Oprators would remain outside the hot cell and would be shielded by the walls and windows of that cell. Any
postir’radiation examination activities and shipments would comply with the Consent Order and Settlement
Agreement in Public Service Compmy of Colorado vs. Batt (if the work were performed at ANL–W) and all
other applicable agrements and orders, including provisions concerning removal of the material from the

apphcable exammatiOn site and limits on the number of tmck shipments to tbe site.

The lead assembly fabrication facility would be operational by October 2002, with the first lead assemblies
available for insertion by late 2003. After lead assembly fabrication is completed, deactivation would take
about 3 years and could involve conversion of the space for another mission,
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2.17.2 Lead Assembly Fabrication Siting Alternatives

If required, lead assembly fabrication and postimadiation examination would be conducted at operating DOE
sites in facilities that can accommodate tbe proposed activities with minimal alteration of interior spaces, are
authorized to handle plutonium, and are situated in hardened spaces of thick-walled concrete that meet the
standards for processing special nuclear material. Areas of tbe buildings in wbicb plutonium would ~ handled
are designed to suwive natural phenomena such as earthquakes, floods, and tomadms, as well as potential
accidents associated with tbe processing of radioactive and fissile materials.

Security at these facilities, implemented at several levels, would provide maximum protection for the special
nuclear materials. Each facility would beonanexisting DOEsite that hassafeguards and security measures
in place, including access control. In addition to DOE sitewide security services, each building in which
s~ial nuclear materials are handled has physical security and prmecfures commensurate with the amount and
type ofmaterial authorized in the area. Physical btiers; access control systems; detection anddm systems;
procedures, includlng the two-person rule (requiring at least two people to & present during work with s~cial
nuclemmaterials inthefacility); mdpersonnel security measures, including security clearance investigations
andaccess authori~tion levels-all ensure that special nuclear materials are adequately protected. Nuclear

material control and accountability are ensured through a system for monitoring stnrage. processing, and
transfers. Ataytime, thetotal amount ofs~cid nucleamaterial ineachfacility, orinany material balance

rrreawithin afacility, wocddbefmown. Asappropriate, closed. circuit television, intmsion detection, motion
detection, and other automated methods are used as part of the material control and accountability program.
Physical measurements and inspections of material are used to verify inventory records,

2.17.2.1 Hanford Site

The Fuel Assembly Area of FMEF, within Hanford’s 4W Area (see Figures 2–2 and 2-17) has ken proposed
asalmation forlead msembly fabrication. FMEF, alsoproposd asacandidate lwation fortiepit conveminn,
immobilization, and MOX facilities, is described in detail in Section 2.6.

FMEF consists of several connected buildings. Building 427, the main part of the facility, isa six-level
processing building witi an attached mechanical wing on the west side and an emergency power wing on the
northwest comer. The Fuel Assembly Area (Building 4862) isappended totbesoutheastem endof FMEF,
This area is divided into two sections, the ent~ (administrative) wing, and the lower-level operations portion,
tie Fuel Assembly Area, designdfor the fabrication of fuelassemblies for~F. Thelower level oftbe Fuel
Assembly Areawould beusedforfuel rodand assembly fabrication. Theupper level contains independent
ventilation equipment. Storage of plutonium feed materials would occur in the operating vaults of
Building 427, or in reconfigured below-grade storage tubes in the Fuel Assembly Area.

2.17.2.2 Argonne National Laboratory-West

ANL-Wisin thesoutheast portion of fNEEL(see Figure 2-3). Established inthemid-1950s, tbefacility bad
as its primary mission the support of advanced liquid metal reactor research. In 1995, ANL–W began
conducting research in the treatment of DOE spent nuclear fuel and in technologies for reactor

decontamination anddecommissioning. The~PRVault mdWorkoom (Building 775), ZPPRReactor Cell
(Building 776), Fuel Manufacturing Facility (FMF, Building 704), and Fuel Assembly and Storage Building,
(FASB, Building 787) within ANL-W have been proposed to support lead assembly fabrication (see
Figure 2-24). As discussed in Sections 2.17,1 and 2,17.2.6, postimadiation examination could also be
conducted at ANL-W,
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ZPPR kgan operation at ANL-W in 1969 and was placed on standby in 1989. The facility is large enough
to enable core physics studies of full-scale breeder reactors. The principal experimental area has a very thick
foundation and thick concrete walls covered with an earthen mound, and a sand/gravel~EPA filter roof.
FMF, adjacent to the ZPPR facility, is buried under an earthen mound similar to that of ZPPR. This facility
is cummtly supporting a furnace and glovebox operation for the dismantlement of damaged ZPPR fuel plates
and the packaging of recovered plutonium oxide for shipment. FMF is also used as a test site for the
development of safeguards and security systems. ZPPR and FMF share security assets, including a common
security area suri’ounded by security fences, perimeter intrusion detection, and alarm systems. ZPPR and FMF
are both Safeguards Category 1, hardened buildings which meet natural phenomenon protection requirements
crtmently approved for handling and special nuclear materials.

All the 336 m2 (3,620 ft2) in the ZPPR Workroom has been proposed for fuel manufacture and storage, and
the ZPPR Reactor Cell, as the high-bay fuel assembly arrd inspection area. Space within FMF would be used
for fuel storage. The FASB would also be used for lead assembly fabrication. This facility was constructed
to provide space, equipment, arrd services for manufacturing fuel elements and components for an experimental
breeder reactor. A metallurgical laborato~ is housed in the building’s west end. The FASB would provide
controlled vault storage for special nuclear materials, including fuel assemblies.

2.17.2.3 Savannah River Site

SRS is in the southern portion of South Carolina, approximately 19 km (12 miles) south of Aiken (see
Figure 2–5). Chemical processing facilities are situated within the F- and H-Canyon areas at SRS. Their
primary mission was to separate special nuclear materials from spent reactor fuels and irradiated targets. A
portion of the 22 I–H Canyon facility, Iwated within the H-Area, has been proposed for the fabrication of lead
assemblies (see Figure 2-25). This unused space originally constmcted for the Uranium Solidification Facility
(USF), was never completed. The 221-H facility is entirely within a protected safeguards and security area.
Existing USF utilities, access control, administrative and laboratory space, and waste management systems
would also be used for the proposed lead assemblies fabrication activities. Because SRS is a candidate site
for disposition facilities, detailed site information may be found in Section 3.5.

2.17.2.4 Los Alamos National Laboratory

LANL, in nocthem New Mexico, was established in 1943 to design, develop, and test nuclear weapons (see
Figure 2–26). Its mission has expanded from the primary task of designing nuclear weapons to include
nonnuclear defense programs and a broad array of nondefense programs. Current programs include research
and development of nuclear safeguards and security, medium-energy physics, space nuclear systems,
biomedicine, computational science, and lasers. As discussed in Section 2.17.1, the plutonium dioxide fed
material for the lead assembly fabrication effort is expected to be produced at LANL.

LAW consists primacily of Technical Areas, of which 49 are actively in use. Most of the facilities proposed
for lead assembly fabrication ~ in Building PF-4 within TA–55 (see Figure 2-27), although facilities in
TA-3, –18, and –50 have been identified for support activities such as inspection and storage of the fuel
~semblies,24 Most of TA-55, i“cludlng the main complex, is inside a restricted area surrounded by a dOuble

security fence. In addition to Building PF4, the TA–55 main complex consists of the Administration
Building (PF–I ), Support Office Building (PF–2), Support Building (PF–3), Warehouse (PF–5), and other

miscellaneous suppo~ buildings.

2.SFor ~~e~urpo~e5of the SPD EIS analysis,it is assumed that bundle assembly, inspection. .nd stOraKewOuld occur ‘n (he

Chendmy and Metallurgical Research Building;the Radio~tive Materials Re=asch, Operations and Demonstration (RAMROD)
Facilitfi or the Critical Assembly Buitding K!vas.
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Figure Z-27. Propoaad MOX Fuel Lad A~mbly Fabrication Facilities, TA-55 at LANL
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Fuel fabrication activities have been proposed for current] y operational fuel fabrication laboratories in
Building PF4 which became operational in 1978 for conducting state-of-the-an plutonium processing.

Cumnt activities in the building include plutonium recovery, fabrication of plutonium components, weapons
disassembly, plutonium 238 and actinide processing, and fabrication of ceramic-based reactor fuels.

2.17.2.5 Lawrence Livernsore National Laboratory

Tbe main LLNL site, originally a naval air training station, is approximately 80 km (50 mi) east of
San Francisco and 6.4 km (4 mi) from downtown Liverrnore (see Figure 2-28). LLNL was established in 1952
to conduct nuclear weapons research. Its cument mission is research, testing, and development focusing on
national defense and security, energy, the environment, and biomedicine. Within recent years, the
Laboratory’s mission has broadened to include global security, ecology, and mathematics and science
education.

Buildings 332,334, and 335 are the three primary facilities proposed to support fabrication of lead assemblies.
Tbe Plutonium Facility (Building 332) is inside LLNL’s Superblock, a 500-ft by 700-ft protected area
surrounded by an aimed double security fence (see Figure 2-29). Building 332 comprises several buildings
constructed over tbe past three decades, including the Plenum Building, an office structure, plutonium-
handling laboratories, mechanical shops, office space, a small nonradioactive materials laboratory, two
plutonium storuge vaults, and a cold machine shop. Cument activities in the Plutonium Facility include the
receipt, storage, and shipping of special nuclear materials; plutonium and fissile uranium operations and
experiments, special nuclear material control and accountability, scrap recove~, and waste operations. For
the lead assembly fabrication effort, Building 332 would be used to receive and store bulk plutonium dioxide
powder, fabricate MOX pellets, and asselnble fuel rods.

Building 334, adjacent to Building 332 in the Superblock, can handle maximum quantities of encapsulated
special nuclear materials. This three-floor facility comprises the Engineering Test Bay (ETB) and the
Radiation Measurements Facility (RMF). The ETB is used to conduct themtal and dynamic tests on weapon
components; the RMF, located in the Intrinsic Radiation (INRAD) bay, to make intrinsic radiation
measurements of vtious components. The LNRAD and ETB bays provide primary and secondary confinement
of radioactive material. For the proposed lead assembly fabrication, the ETB would be used for assembling,
storing, packaging, and shipping fuel assemblies. Building 334 also contains analytical, metallography, scrap
recovery, and other equipment to support the proposed activities.

Building 335, also adjacent to Building 332, is used as a staging area for nonradioactive equipment and
systems being readied to move into Building 332. There are also areas for training, document storage, and
change rooms, as well as access into the radioactive materials area of Building 332. For the lead assembly

fabrication effort, Building 335 would be used for assembly and testing of equipment, storage of spare parts
and supplies, and electrical and mechanical shop areas.

2.17.2.6 Postirradiation Examination Siting Alternatives

Postimdiation examination is used to collect information about fuel assemblies after irradiation. Tests on the
lead assemblies would begin with remote nondestructive examination, which typically involves a visual
examination of the fuel rods to detect signs of damage or wear, as well as the measurement of physical
parameters such as length, diameter, and weight. Tbe nondestructive tests would continue with more rigorous
tests such as ultrasonic tests, X- or gamma spectroscopy, and neutron radiography. After completion of the
nondestructive testing, which does not compromise the integrity of the material being examined. the rods
would be subjected to destructive testing: they would be punctured to collect contained gases, then cut into
segments for metallurgical and ceramographic testing, chemical analysis, electron microscopy, and other

2-65



Surplus Plu?onium Disposition Draff Environmental Impact Starement

Figure 2-28. LLNL, California
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physicrd testing. Such tests, standard industry and research activities, would provide information on how the
fuel material and the cladding responded to being inside the operating reactor, Postirradiation examination
would likely be performed at either ANL–W or ORNL because these facilities have hot cells (s~cial facilities
which are heavily shielded and have remote handling equipment for working with highly radioactive materials)
and testing equipment that are routinely required for these activities.

2.17.2.6.1 Argonne National Laboratory-West

The Hot Fuel Examination Facility (HFEF) is a hot cell complex for the preparation and examination of
irradiated experiments and the characterization and testing of waste forms from conditioning of spent fuel and
waste, HFEF is Iucated in a double-fenced compound on the ANL-W site at INEEL (see Figure 2-24). HFEF
consists of two adjacent shielded hot cells, a shielded metallographic loading box, an unshielded Hot Repair
Area arrd a Waste Characterization Area. The building is a three-story structure with a basement support area,
and has a gross floor area of about 5,200 m2 (56,000 ft2),

The HFEF main cell is 21 m (70 ft) long by 9 m (30 ft) wide by 7.5 m (25 ft) high, and has an argon gas
atmosphere, The cell is serviced by two electro-mechanical manipulators rated for 340 kg (750 lb) and two
5-ton bridge cranes. There are 15 workstations, each equipped with two master/slave manipulators.

The primazy program at HFEF, since October 1994, has been the support of the Experimental Breeder
Reactor II (EBR-11) defueling and decommissioning. HFEF was responsible for receiving all the fuel and
blanket material from EBR–11 and preparing the material for storage in the Radioactive Scrap and Waste
Facility (RSWF).

fzzaddition to the handling of the EBR–11 fuel, HFEF is the examination facility for both the metal md ceramic
waste form experiments from the Fuel Conditioning Facility (FCF). In addition, equipment is being installed

and processes tested for the disposal of the plutonium and fission product waste from the conditioning of
EBR-11 fuel. The testing and characterization of the ceramic waste fornzs will be performed in HFEF,

RF is presently being meditied to accept commercial-sized fuel assemblies. All the examination equipment
in the cell and the cask handling systems are being modified to handle commercial sized casks and fuel rods
for examination. These modification are expected to be complete in mid-1999,

2.17.2.6.2 Oak Ridge National Laboratory

The Irradiated Fuels Examination Laboratory (IFEL), Building 3525, has been used for fuel research and
examination. It is part of ORNL approximately 14 kzzz(8 mi) southwest of the city of Oak Ridge, Tennessee.
Over a period of three decades, this facility has bandled a wide variety of fuels including aluminum clad
research reactor fuel, both stainless and zircaloy clad LWR fuel, coated-particle gas cooled reactor fuel, and
numerous one of a kind fuel test specimens. In addition, the facility has also done iridium isotope processing
and irradiated capsule disassembly.

The IFEL contains a large horseshoe-shaped array of hot cells which are divided into three work areas. The
hot cells are constructed of 3-ft thick concrete walls with oil-filled lead glass viewing windows. The inside
of surfaces of the cell bank are lined with stainless steel to provide containment of particulate matter and to
facilitate decontamination. Special penetrations me provided for the sealed entry of services such as instrument
lines, lights, arzd electrical power. A pair of manipulators are located at each of 15 window stations for remote
cell operations and periscopes allow for magnified views of in-cell objects, Heavy objects within each cell

bank can be moved by electromechanical manipulators or a 3-ton crane. Fuel materials enter and leave the
cells through three shielded transfer stations provided at the rear face of the North cell,
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2.18 SUMMARY OF IMPACTS OF CONSTRUCTION AND OPERATION OF SURPLUS
PLUTONIUM DISPOSITION FACILITIES

This section summarizes the potential impacts associated with the activities necessary to ilnple,nent lJOE’s
disposition strategy for surplus plutonium. The summary addresses the environmental information to be
considered foreacb of thedecisions contemplated aspatiof this strategy. This information is compiled from
theanalyses presented in Cbapter40f this SPDEIS. Section 2.18.l summarizes impacts related tothesu~lus
plutonium disposition facilities and provides that information by alternative, and within each alternative, by
site. Summarized impacts are presented forthe No Action Alternative as well as for each of the 23 alternatives
that encompass the range of reasonable altem~tives for both the 50-t (55-ton) immobilization and the hybrid

approaches to plutonium disposition. Section 2.18.2 c01npares the potential impacts related to implementation
ofleadassembly fabrication atthetive candidate sites. Toprovide anovemiew of the impacts associated with
full implementation of the MOX fuel approach to disposition, Section 2,18.3 presents an integrated :~ssessment
of tbe potential impacts of the MOX facility, lead assembly fabrication, and use of the MOX fuel in domestic,
commercial reactom (based ongeneric reactor impacts developed inthe Storage and Di.!posirio~l PE/S). To
facilitate the evaluation of proposed immobilization technologies. tbe final section co)mpares the impacts
associated with thecan-in-canister immobilization technology with those described inthe PEIS fortbe ceramic
immobilization and vitrification alternatives.

2.18.1 Summary of Impacts by Alternative and Site

Table2+ summarizes the potential impacts of the No Action and surplus plutonium disposition facility
alternatives onkeyenvironmen~al resource areas. lnaddition, theamount oflandthat would be disturbed and
tbepotential impacts from facility accidents andtranspotiation are summarized. Impacts are presented by
alternative, andwithin tiachaltemative, bythe affected site. Forthe No Action Alternative, sites that camenLly
store SUWIUSplutonium are included in the rable.

Impacts onairquality ~eexpected to below forallaltematives. Table 2-4provides theincrementai criteria
pollutmt concentrations from su~lusplutonium disposition operations foreachaltemative. Inallcases, tbe
incremental concentrations would contribute less than I percent of the applicable regulatory standard.
Concentrations for total site air emissions, which also factor intbe amount associated with tbe No Action
Alternative,” would be no more than 19 percent of the applicable regulatory standard, with the highest
wcurring inthealtematives that would have the immobilization facility lmatedat SRS. That particular value
represents projected sulfur dioxide concentrations as a percent of the annual National Ambient Air Quality
Standards (NAAQS); the corresponding value for the No Action Alternative is also 19 percent, demonstrating
that the increment associated with plutonium disposition facilities would be ve~ small.26

Expected waste generation is estimated for TRU waste, LLW, mixed LLW, hazardous waste, and
nonhazardous waste from construction activities and 10 years of expected facility operation. As shown in
Chapter 4 of the SPD EIS, impacts assmiated with management of hazardous and nonhazardous wastes would

be minor and would not tend to be a discriminator among alternatives.

TRU waste generation would range from 1,440 m3 (1,884 yd3) to 1,740 m3 (2,276 yd3), and LLW generation
would range from l,400m3(l,831 yd3)to3,040 m3(3,976yd3), Thelargest amounts of TRUwasteand LLW
would be generated by the hybrid alternatives that include immobilization at SRS in existing facilities

25Asjndl~at~ in Appendix G,the No Action Allemativc prc,jcctsairemissions tOtheyeX 'W5, when P[u[l>ni.mdi,P<~sitiOnf~~ili[Y

operations under the disposition al!ematives would hcgin, ;,nd i“cl”des cmissio”s fr,)m existing and other planned facilities.

26 nis ~onciusion aSS.mCS(hat activity Ievcls under lhc N<>Action Alternative remain the same hey~nd 2005
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(Alternatives 3B, 5B, 6C, 6D, 7B, and 9B), Mixed waste generation would range from 20 m3 (26 yd3) for
immobilizing all 50 t (55 tons) (Alternatives 11A, 1lB, 12A, 12B, 12C, and 12D) to 40 m3 (52 yd3) for each
of the hybrid alternatives.

Impacts on the waste management infrastructure from implementing alternatives for surplus plutonium
disposition are expected to be minor. At Pantex, a maximum of 640 m3 (837 yd3) of TRU waste would be
generated under Alternatives 9A, 9B, or 10. Because TRU waste is not routinely generated and stored at
Pantex, TRU waste storage space would b designated within the pit conversion and MOX facilities. Current
schedules for shipment of TRU waste to W2PP near Carlsbad, New Mexico, would accommodate shipment
of TRU waste from surplus plutonium disposition facilities.

Although the surplus plutonium disposition facilities are still in the early stages of engineering and design, the
program would integrate pollution prevention practices that include waste stream minimization, source
reduction and recycling, and DOE procurement processes that preferentially procure products made from
recycled materials. The surplus plutonium disposition facility designs would minimize the size of
radiologically controlled areas, thereby minimizing the generation of radioactive waste. To the extent
practicable, the DOE facilities would not use solvents regulated by the Resource Conservation and Recovery
Act (RCRA), thereby minimizing the amount of hazardous and mixed waste generated, Wastewater would
be recycled to the extent possible to minimize effluent discharge,

The employment column summarizes the number of direct jobs that would be generated by the proposed
Facilities under each alternative. All the action alternatives would generate employment opportunities at the
facilities. Expected annual peak construction employment ranges from 339 workers (Alternative 11A)
to 1,408 workers (Alternative 5A). 27 An””al ~mployme”t during operation would range frOm 671 wOrkers

(Alternatives 12A and 12C) to 1,022 workers (Alternatives 3B, 5B, 6C, 6D, and 9B).

Potential effects on human health from facility construction, 10 years of operation, postulated facility accidents
and intersite trrmsportation of radioactive materials are also summarized in Table 24. Doses to workers from
10 years of routine operation of all the surplus plutonium disposition facilities would result in up to 2.3 latent
cancer facilities (LCFS) for the hybrid alternatives (under Alternatives 4A, 4B, 5B, 6C, 6D, 9B, and 10), and

approximately 1.6 LCFS fOr the 50-t (55-tOn) immobilization alternatives (under Alternatives 11A, 11B, 12B,
and 12D). No LCFS would be expected to occur in the general population during routine operations. Under
the No Action Alternative, continued storage of the surplus plutonium would not result in any LCFS to the
general population during routine operations. Collective doses to workers from routine operations at all sites
would be expected to result in approximately 2 LCFS.

Table 2–4 presents the results of the analysis of the most severe design basis accident scenario. For
alternatives including immobilization at SRS in an existing facility (Building 221-F) (under Alternatives 3B,
5B, 6C, 6D, 7B, 9B, 12B, and 12D), the design basis emhqu&e results in tbe greatest health effects in the
general population. For all other alternatives except the No Action Alternative, a design basis fire in the pit
conversion facility resulting in a tritium release would result in the most severe consequences. However,
neither accident would be expected to result in LCFS in the general population. For the No Action Alternative,
a primary containment vessel penetration would result in the most severe consequences, which would also not
be expected to result in LCFS in the general population.

‘7 These values represent the combined peak a“nuat construction workforce al each site. Peak construction employment under
Alternative I IA is composed of the 339 construction workers at Hanford in 2Ci33. Pe& consauction employment under
Alternative 5A is composed of the 452constwctio” workers at Pantex in 2002 and the 956 constmction workers at SRS in 20Q3,
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No major consequences for the maximally exposed involved worker would b expected from leaks, spills, and
smaller fires. These accidents are such that involved workers would either be able to evacuate immediately
or would not be affected by the events. Explosions, on the other hand, could result in immediate injuries from
flying debris, as well as tbe uptake of plutonium and uranium particulate through inhalation. If a critic~lity
were to occur, workers within tens of meters could receive very high to fatal radiation exposures from the
initial burst. Tbe dose would strongly depend on tbe magnitude of the criticality (number of fissions), the
distacrce from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the criticality. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structures to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Materials transportation is analyzed to detemrine potential radiological and nonradiological impacts from
routine and accident conditions. These results are summarized in Table 2-4. Transportation includes tbe
movement of surplus plutonium from storage arrd among the proposed disposition facilities; depleted uranium
bexafhroride from, for example, Portsmouth to the representative conversion facility; uranium dioxide from
tbe c’epresentative conversion facility to tbe immobilization and MOX facilities; recovered HEU from tbe pit
conversion facility to the Oak Ridge Reservation; recovered pit parts from the pit conversion facility to LANL;
MOX fuel to domestic, commercial reactors; and both spent nuclear fuel resulting from tbe use of MOX fuel
in a reactor and the immobilized plutonium to a geologic repository. For all alternatives, no traffic fatalities
from nonradiological accidents or LCFS from radiological exposures or vehicle emissions would be expected.

Table 24 also provides tbe total land area that would be disturbed at each site for each alternative. Land
disturbance relates directly to impacts on ecological resources, cultural resources, geology and soils, and land
use md visual resources. The amount of land that would be disturbed for the hybrid alternatives would range
from 15 hectares (37 acres) in Alternative 2, to 31 hectares (77 acres) in Alternatives 5A and 9A. Because
these Iarrd areaz are in or adjacent to previously disturbed areas and represent a very small percent of the land
available at the candidate sites, tbe impacts on geology and soils, land use, and visual resources would be
minor. Land disturbance associated with immobilizing approximately 50 t (55 tons) of sur’plus plutonium
would range from 4.6 hectares (11 acres) in Alternative I IA, to 2 I hectares (52 acres) in Alternative 12C. No
major impact is anticipated for any threatened or endangered species because none have been observed near
the candidate sites. Cultural resource impacts would be minor because construction of facilities would be in
mostly disturbed or developed areas. If all three plutonium disposition facilities were constructed at SRS in
new buildings (Alternative 3A), however, tbe construction area would be new a previously identified
archaeological site. Detemrination of potential impacts and mitigation actions would be made through
consultations with the South Carolina State Historic Preservation Officer (SCSHPO) in compliance with the
Programmatic Memorandum ofAgreemenr among DOE, the SCSHPO, and the Advisory Council on Historic
Preservation.

Impacts were also assessed on water availability and quality and infrastructure including requirements for
roads, electricity, and fuel. These evaluations indicated that all impacts would be minor. No significant effects
on tie general population are expected to result from routine operations or transportation. Generally, no LCFS
would be expected to occur in the event of a design basis accident. For alternatives that include
immobilization at Building 221 –F, a design basis earthquake would be expected to result in 0.43 to 0.53 LCF
among the general population. Depending on the weather conditions prevailing at the time of tbe earthquake,
tbe expected impact could nccur among any member of the general population residing witbin 80 km (50 mi)
of the accident site. However, the probability of occcrcrence of a design basis earthquake is unlikely. None
of the alternatives were found to pose a significant risk (when probability is considered) to tbe general
population, nor would implementation of rury of the alternatives result in a significrmt risk of disproportionately
high and adverse impacts to low-income or minority groups within the general population.
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Table 24. Summary of Isapact.v of Conetroction and Operation of Surplus Plutonium Disposition Facititiea by Alternative and Site

Air ~@
(incremental

potlutmlt Waste Lend

Hanford No change

lNEEL No chsnge

Pantex No change

SRS No change

No change No change None

No change No chsngu None

No change No change None

No change No change None

Dose
Public 4.7x10-2
Workem 46

LCFS
Public 1.2x10-3
Workers:0.92

Dose
Public 7.6x10-5
Workem 1.5

LCFS
Public: 1.9xIO<
Workem 2.9x10-2

Dose
Public: 6,3x104

Workers 3

LCFS
Public: 1.6x10-7
Workers 6.OX102

Dose

Primary containment
vessel penetration:
1.3x10-3 KFs

Primary containment
vessel penetration
5.1x104 LCFS

primary containment
vessel penetration:
4.4xio4LcFs

Wtmary containment
Public: 2.9x104 ves3el &netratiom
Workers 7.5 L4XI0-3BS

LCFS
Public: 7.2x104

None

None

None

None



Table 2-4. Summary of Impa& of Cotirution and Operation of Surplus Plutotium D~pmition Facilities by Alternative and Site

Air Quafi&
(incremental

poffutant Waste Land
Camfidate cotrcenrations Mauagententb Eroploymntc Disturbanced Humrm H-lth Riske Facility

Site in pg/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportationg

None

LANL No change No change No change None Dose None
Public: 2.7
Workers: 12.5

LCFS
Public: 6.8x 10”2
Workers 0.25

~TS No change No change No change Nom Dow
Public: 0.10
Workers: 25

LCFS
Public: 2.5x 10-3
Workers: 0.50

~e%Fit**inFMEF,~
. .

in FbiEFd
H3,WVF, and MOX in New ~ “ 8tH3mf0rd

Hanford co: 0.53 TRU: 1,590 Construction: 847 15 Construction (work force) Tritium release al pit

N02: 0.046 Dose: O conversion facility:

PMIO:0.w25 LLW: 1,540 Operations: 1,014 LCFS: O 7.3x 10”2 LCFS

S02: 0.0022
MLLW: 40 *rations

Dose
Public: 7.o
Workers: 56 I

LCFS
Public: 3.5x IO”2

None

None

LCFS: 5.8x IO”2

Traffic
fatalities: 7.2x 10“2

Kllometcrs
traveled: 6.7M



Table H. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Air Qmdi@
(incremental

pollutant Waste Land
Candidate concentrations Managementb Employmentc Disturbanced Human Heafth Risk’ Facility

Site in pg/m3) (m3) (direct) (ha) (dose in permn-rem) Accidentsf Transportationg

SRS co: 0.339
N02: 0.0409

pMIo: o. f3026 I
S02: 0.0779

SRS co: 0.339
N02: 0.0409
PM ,00.0026 I
S02: 0.0779

~e 3A Pit C033versi0WInmIO~tiO*
and MOX bI New Co~ at SSS

TRU: 1,590 Construction: 1,212 31 Construction (work forcc) Tritium release at pit LCFS: 8.7x10-2
Dose: 3.9 conversion facility:

LLW: 1,540 Operations: 996 LCFS: 1.6x 10”3 3.3x102 LCFS Traffic
fatalities: 7.3x 10“2

MLLW: 40 Operations
Dose KOOmeters

Public: 1.6 traveled: 6.8M
Workers: 54 I

LCFS
Public: 8.2x 10“3
Workers: 2.2

Alternative 3B ~t *v* and MOX m N- ~ and
~a@_=l*4DWtiS-

TRU: 1,740 Construction: 1,I64 26 Construction (work force) Design basis LCFS: 8.7x 10“2
Dose 7.2 earthquake at

LLW: 3,040 Oprations: I ,022 LCFS: 2.9x 10-3 immobilization facility: Traffic
0.53 LCFS fatalities: 7.3x 10“2

MLLW: 40 Operations
Do= Kilometers

Public: 1.6 traveled: 6.8M
Workers: 561

LCFS
Public: 8.2x 10-3
Workers: 2.2



Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium D~position Facilities by Alternative and Site

Air Qrmfitya
(incrernmtal

pollutant Wcf.te Land
Candidate concenratkons Managemntb Employmentc Disturbanced Huron Heafth Riske Facifity

Site in pg/m3) (m3) (direct) (ha) (dose in pcrsorr-rem) Accidentsf Transportationg

Altern8*e 4*. ~ Conversimf i3fNe3vC~ . mat P*aIid If13fn0-0f3
hFbf~and MwvFand MOXin New ~~ at MOrd

Pantex CO: 0.381 TRU: 180
N02: 0.0374
PM,.: 0.00215 LLW: 600
S02: 0.00064

MLLW: 10

Hanford CO: 0.386 TRU: 1,410
N02: 0.0294
PM,.: 0.00209 LLW: 940
SO*: 0.00 I94

MLLW: 30

Construction: 452 4.9 Construction (work force) Tritium release at pit
Dose: O conversion facility:

O~ratiOns: 4W LCFS O 1.2x 10”2LCFS

Operations
Dose

Public: 0.58
Workers 192

LCFS
Public: 2.9x 10-3
Workers: 0.77

Construction: 776 13 Construction (work force) Nuclear criticality at

Dose: O MOX facility:
Oprations: 614 LCFS: O 2.7x IO”3LCFS

Operations
Dose

LCFS: 5.8xIO”2

Traffic
fatalities: 6.8x I0“2

KOOmeters
traveled: 6.2M

Public; 0.12
Workers: 369

LCFS
Public: 5.9x104



Table H. Summary of Impacts of Construction and Operation of Surplus Plutonium D~position Facilities by Alternative and Site

Air Quafi~
(incretnentaf

pollutant Waste Land
Candidate concentrations Managementb Emfdoyrtrentc Disturbanced Human Healtff Riske Facility

Site in #g/m3) (m3) (direct) (ha) (dose in perm.-rem) Accident3f Transportation

Pantex CO: 0.381 TRU: 180
N02: 0.0374
PM,O: 0.00215 LLW: 600
S02: O.m

MLLW: 10

Hanford CO: 0.0386 TRU: 1,410
N02: 0.0294

PMIo: 000209 LLW: 940
S02: 0.00194

MLLW: 30

in- aaf=- and MOX h ~“”~ ~Od

Construction: 452 4.9 Construction (workforce)
Do= O

OWratiOns: 400 LCFS: O

O~rations
Dose

Public: 0.58
Workers; 192

LCFS
Public: 2.9x 10-3
Workers: 0.77

Construction: 630 12 Construction (work force)
DOX O

Oprations:614 LCFS: O

Operations
Dose

Public: 5.9x 10-2
Workers: 369

LCFS
Public: 3.OX104
Workers: 1.5

Tritium release at pit LCFS: 5.8x IO”2
conversion facility:
1.2XI0-2LCFS Traffic fatalities:

6.8 XI0-2

Kilometers
traveled: 6.2M

Nuclear criticality at
MOX or
immobilization facility:
2.7x IO”3LCFS



Table Z-4. Summary of Irnpac& of Construction and Operation of Surplus Plutonium Oiaposition Facilities by Alternative and Site

Air QnalitY’
(incremental

nnllutnnt Waste Land~- ——..... .
Candidate concetrrations Managemctrtb Employmctrtc Disturbanced Human Health Riske Facility

Site in Lg/m3) (m3) (direct) (ha) (dose in pcrmn-rern) Accidentsf Traasportationg

~e 5A Pit -x in New C_ction at Pan- and ~ ““ tirm
in New Conahnctin @ DWPF and MOX in New ConatructimI at SRS

Pantex CO: 0.381 TRU: 180 Construction: 452 4.9

N02: 0.0374
PM,O: 0.00215 LLW: 600 Oprations: 400

S02: O.m
MLLW: 10

SRS CO: 0.25 TRU: 1,410 Construction: 956 27

N02: 0.0183
PM,O: 0.00121 LLW: 940 Operations: 596
S02: 0.0471

MLLW: 30

Construction (work force) Tritium release at pit

Dose: O conversion facility:

LCFS O 1.2x1 0“2LCFS

Operations
Dose

Public: 0.58
Workers: 192

LCFS
Public: 2.9x 10-3
Workers: 0.77

Constmction (work force) Nuclear criticality at

Dose: 2.6 MOX facility:

LCFS 1.Ox103 1.1 XIO”3LCFS

OpcratiOns

LCFS: 8.8x IO”2

Traffic fatalities:
7.3 XIO”2

Kilometers

traveled: 6.8M

Dose
Public: 3.1x IO”2
Workers: 349

LCFS
Public: 1.6x 104
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Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium D~position Faciliti= by Alternative and Site

Air QuaIi@
(incretintal

pouutant waste Land
Candidate concentrations Msnagemsntb Eroploymentc Disturbanced Human Heattb Riske

Site
Facility

in pg/m3) (m3) (direct) (ha) (dose in person-mm) Accidentsf Transpartationg

~mm**,ti”* ~xH.’* ~
h @zi&= -a MOX M * ~atsus

Pantex CO 0.381 TRu: 180
N02: 0.0374

PMIo: 13.~215 LLW: 600
S02: 0.00064

MLLW: 10

SRS CO: 0.25 TRu I ,560
N02: 0.0183
PMIO: 0.M121 LLW: 2,440
S02: 0.047 I

MLLW: 30

Construction: 452 4.9 Consmkction (work force)
00se: o

Oprations: 4CXI LCFS O

Operations
Dose

Public: 0.58
Workem 192

LcFs
Public: 2.9x 10-3
Workers: 0.77

Construction 908 22 Comtmction (work force)
Dose: 5.9

-rations: 622 LCFS: 2.4x 10-3

Operations
Dose

public: 3.1x10”2
Workers: 369

LCFS
Public: 1.6x 104

Tritium release at pit LCFS: 8.8x 10-2
conversion facility:
1.2x 10-2 LCFS Traffic fatalities

7.3XI0-2

Kilometers
traveled: 6.8M

Design basis
earthquake at
inunobttization facility
0.53 LCFS



Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Air Qualitya
(incremental

pollutant waste Land
Candidate concentrations Managementb Employ mentc Disturbanced Human Health Rlske

Site
Facility

in /g/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportationg

Alternative 6A: Pit Convemion in FMEF and MOX in New Cons~ction at Hanford,
. . . ... .. . . . . . .. . . . . ....-.--”

Hanford CO: 0.247 TRU: 640
N02: 0.03 I
PM,O 0.00143 LLW: 940
S02: 0.W123

MLLW: 30

SRS co: 0.141 TRU: 950
N02: 0.0093
PM,.: 0.000697 LLW: 600
S02: 0.0165

MLLw: 10

Construction: 579 13

Operations: 750

Construction: 448 16

Operations; 246

Construction (work(orce)
Dose: O
LCFS: O

Operations
Dose

Public: 7.0
Workers: 367

LCFS
Public: 3.5 XIO”2
Workers: 1.5

Construction (work force)
Dose: 1.4
LCFS: 5.6x 104

Tritium release a{ pit LCFS: 9.OX10“2
conversion facility:
7.3x IO”2LCFS Traffic fatalities:

8.9 XIO”2

Kilometers
traveled: 7.9M

Nuclear criticality at
immobilization

facility: 8.0x104 LCFS

Operations
Dose

Public: 2.3x IO”3
Workers: 174

LCFS
Public: 1.2x IO”5
Workers 0.70
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~ Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Air Qualitya
(incremental

pollutant waste Land
Candidate concenratiom Managementb Employ mentc Disturbanced Human Heaftb Riske Facility

Site in Wg/m3) (m3) (direct) (ha) (dose in person-rem) Accidenbf Transportation

Altcrnadve 6B: ~ Convedon and MOX ~ b3 FblEF at Hanfoa

Hanford CO: 0.247 TRU: 640
N02: 0.03 I

pMIo: 0~143 LLW: 94o
S02: 0.00123

MLLw: 30

SRS co: 0.141 TRU: 95o
N02: 0.0093
PMIO: 0.~97 LLW: 600
S02: 0.0165

MLLW: 10

msd3mrrso~n in New timtrucho “ ad DWPFat SRS

Construction: 433 13 Construction (work force)
Dose: O

Operations: 750 LCFS: O

Operations
Dose

Public: 7,0
Workers: 367

LCFS
Public: 3.4x 10-2
Workers: 1.5

Construction: 448 16 Construction (work force)
Dose: 1.4

Operations: 246 LCFS: 5.6x104

Operations
Dose

Public: 2.3x10-3
Workers: 174

LCFS
Public: 1.2x10-5
Workers: 0,70

Tritium release at pit LCFS: 9.OX10“2
conversion facility:
7.3x IO”2LCFS Traffic fatalities:

8.9x I0“2

Kilometers
traveled: 7.9M

Nuclear criticality at
immobilization facility:
8.OX104 LCFS
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e Table 2-4. Summary of fmpack of Construction and Operation of Surplus Plutonium D~position Faciliti= by Alternative and Site

Air Qusdi@
(incremental

Dollutant waste I,and

Candidate co;cenrations Managementb Employmentc Disturbanced Human Heaftb Riske
Site

Facility
in yg/m3) (m3) (dirert) (ha) (dose in pe~n-rem) Accidenkf Transportation

M~e ~ n WV+ ~ MOX __.@ X
d~ * - nl-F”*H;#m

Hanford CO: 0.247 TRU: MO
N02: 0.03 I

pMio: 1300143 LLW: 940
S02:0.0i3123

MLLW: 30

SRS CO: 0.148 TRU: 1,100
N02: 0.00968
PM,.: 0.000724 LLW: 2,100
S02: 0.0166

MLLW: 10

Construction: 433 13 Construction (work force)
Dine: O

Operations: 750 LCFS: O

OWratiOns
Dose

Public: 7.o
Workers: 367

LCFS
Public: 3.4x 102
Workers 1.5

Construction: 400 II Construction (work force)
Dose: 4.7

OWrations: 272 LCFS: 1,9x 10-3

*rations

Tritium release at pit LCFS: 9.OX10“2
conversion facility:
7.3x 10”2 LCFS Traffic fatal ities:

8.9x 10“2

Kilometers
traveled: 7.9M

Design bmis
earthquake at
immobilization facility:
0.53 LCFS

Dose
Public: 2.3x10-3
Workers: 194

LCFS
Public:l.2x10-5
Workers:O.77



Table X. Summary of impacts of Construction and Operation of Surplus Plutonium D~position Facilities by Alternative and Site

Air Qusfitya
(increment

pollutant Wsstc Land
Candidate concentrations Managementb Employmentc Disturbanced Hmnan Hesfth Riske

Site
Facility

in #g/n33) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportation

Altersastive 7* Pit Cenveti M FPF and MOX in New ~ction at S
d 3assnatitiosr in New ~ction and DWPF at SRS

lNEEL co: 0.703 TRU: 640
N02: 0.141

‘MIO: 0.00798 LLw: 940
S02: 0.305

MLLW: 30

SRS co 0.141 TRu: 950
N02: 0.M193
PMIO: 0.0i30697 LLW: ~
S02; 0.0165

MLLW: 10

Construction: 6M 13 Construction (work force) Tritium release at pit

Dose: 2.0 conversion facility:
Operations: 708 LCFS: 7,7x104 2.9x 10-3 LCFS

Operations
Dose

Public: 2.2
Workers: 345

LCFS
Public: 1. IxIO”2
Workers: 1.4

Construction: 448 16 Construction (work force) Nuclear criticality at
Dose: 1.4 immobilization facility

Operations: 246 LCFS 5.6x 104 8.0x104 LCFS

OpcratiOn<
DOS

Public: 2.3x 10“3
Workers: 174

LCFS
Public: 1.2x 10-5

LCFS: 8.9x 10”2

Traffic fatalities:
8.4x IO”2

Kilometers
traveled: 7.4M



Table 2-4. Summary of Impacts of Construction and Opemtion of Surplus Plutonium D~position Facilities by Alternative and Site

Air Qmditya
(incremetttaf

wllutant Waste Land

Candidate co;cenmtions Mattagementb Employtnentc Disturbanced Human Heath RiSlKe Facitity
Site in pg/m3) (m3) (dimt) (ha) (dose in person-rem) Accidentsr Ttamportationg

~e m @*A”:w”*.&~.gmw & s
.d .

... . . ...>....~a~ mgw*-.at*

INEEL co: 0.703 TRW 640
N02: 0.141
PM,.: 0.00798 LLW: 940
SO*: 0.305

MLLW: 30

SRS CO: O.141 TRU: I,IW
N02: 0.0093
PM1O 0,~97 LLW: 2,100
S02: 0.0165

MLLw: 10

Construction: ~ 13 Construction (workforce)
Dose: 2.0

Operations: 708 LCFS 7.7x104

*rations
Dose

Public: 2.2
Workers: 345

LCFS
Public: 1.Ix 10-2
Workers: 1.4

Construction: 40il II Construction (work force)
Dose: 4.7

Operations: 272 LCFS: 1.9x 10-3

Operations
Dose

Public: 2.3x 10-3
Workers: 194

LCFS
Public: 1.2x10”5
Workers: 0.77

Tritium release at pit LCFS: 8.9x 102
conversion facility:
2.9x 10”3 LCFS Traffic fatalities:

8.4x10-2

Kilometers
traveled: 7.4M

Design basis
eanhquake at
immobilization facility:
0.53 LCFS



Table N. Summary of Impacta of Construction and Operation of Surplus Plutonium D~position Facititiea by Alternative and Site

Alr Qttdltya
(incremental

pollutant Waste Land

Candidate cotrcenratiom Managemcntb Employtrrctttc Disturbanced Human Heatth Riske Facility

Site in Kg/m3) (m3) (direct) (ha) (dose in pemn-rem) Accidentsf Traosportationg

~tive B w COUV~ issFPF ~ Mox ~ *W ~
“ at mm

Smd Immo*tiOn k FblxtF Smd mm at Mod

INEEL co: 0.703 TRU: 640 Construction: 600 13

N02: 0.141
PM, n: 0.0079S LLW: 940 Operations: 708

SO;O.305
MLLW: 30

Hanford CO: 0.283 TRU: 950 Construction: 268 2.1

N02: 0.015
PMIO: 0.00108 LLW: 600 Operations: 264

SO*: 0.001
MLLW: 10

Construction (work force) Tritium release at pit

Dose: 2.0 conversion facility:

LCFS: 7,7x104 2.9x 10-3 LCFS

Operations
Dose

Public: 2.2
Workers: 345

LCFS
Public: 1.1xIO”2
Workers: 1.4

Construction (work force) Nuclear criticality at

Dose: O immobilization facility:

LCFS: O 2.7xIO”3 LCFS

O~ratiOns
—
Dose

Public: 7.8x 10”3
Workers 194

LCFS
Public: 3.9x 10”5

LCFS: 5.8x IO”2

Traffic fatalities:
7.0XIO”2

Kilometers
Iraveled: 6.2M

Workers: 0.77
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Table X. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

A1r Quafitya
(incremental

pollutant Waste Land
Candidate concenratioos Managementb Employmentc Disturbanced

Site
Human Health Riske Facility

in flg/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsr Transportation

~ 9A: Pit Cam
_ ~ ~ox ~ ~..

dh~hti~ -.DWPF WSRS
Pantex CO: 0.687 TRW 640

N02: 0.0725
PMIO:0.W514 LLW 94o
SO*: 0.00264

MLLW 30

SRS CO: O.141 TRU: 95o
N02: 0,0093

PMIO: 0.~97 LLW m
S02: 0.0165

MLLW 10

Construction: 783 16 Construction (workforce)
Dose: O

Oprations: 750 LCFS: O

*rations
Dose

Public: 0.59
Workers 367

LCFS
Public: 3.ox 10-3
Workers 1,5

Construction: 448 16 Construction (work force)
Dose: 1.4

Operations: 246 LCFS: 5.6x 104

@rations
Dose

Public: 2.3x 10-3
Workers: 174

LCFS
Public: 1.2x 10-5

Tritium release at pit LCFS: 8.2x 10-2
conversion facility:
1.2x 10-2 LCFS Traffic fatalities:

6.1 XI O-2

Kilometers
traveled: 5.9M

Nuclear criticality at
immobilization facility:
8.OX104 LCFS



Table 2-4. Summary of Impacb of Construction and Operstion of Surplus Plutonium Deposition Facilities by Alternative and Site

Air QUaUtY=
(itscrcmentsf

poUutmtt Waste Land

Managemcntb Employmcntc Disturbanced Hmnsn Health Riske Facility
candidate c0ncestrati0tr3

Site in pg/m3) (m’) (direct) (ha) (dose in person-rem) Accident3’ Tran3portationg

~ m.~,~ “ amxits~~ ‘ “at=

d~ “ in_~l-F~D~F~S~

Pantex CO: 0.687 TRU: 640 Construction: 783 16 Constmction (work force) Tritium releme at pit LCFS: 8.2x10-2

N02: 0.0725
Dose: O conversion facility:

PM,.: 0.00514 LLW: 940 Operations 750 LCFS: O 1.2x 10-2 LCFS Traffic fatalities:

SO*: 0.002M
6.1xIO”2

MLLW: 30 Operations
Dose Kglome[ers

Public: 0.59 traveled: 5.9M

Workers: 367
LCFS

Public: 3.OX10-3
Workers: 1.5

SRS CO: 0.148 TRU: 1,100 Construction: 400 II construction (work force) Design bmis

N02: 0.Gi3968
Dose: 4.7 earthquake at

PM,.: 0.000724 LLW: 2,100 O~rations: 272 LCFS: 1.9x103 immobilization facility:

S02: 0.0166
0.53 LCFS

MLLW: 10 Operations
Dose

Public: 2.3x 10-3
Workers: 194

LCFS
Public: 1.2x 10”5

Workers: 0.77
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Table 2-4. Summary of Impacti of Construction and Operation of Surplus Plutonium Deposition Facilities by Alternative and Site

Air Quafi&
(incremental

poffutartt Waste Land
Candidate cmtcenmtions Mattagem”tb Employmentc Disturbanced Hutnmt Health Riske

Site
Facffity

in #g/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportation

~VC lfk ~ conversion and MOX & N= ~~ at Am%

and Inuuobiiizatioa in FMEF ~ HLWVF at Word

Pantex

Hanford

CO: 0.687 TRU: 640
N02: 0,0725
PM,O: 0.013514 LLW: 94o
S02: 0.00264

MLLW: 30

CO: 0.283 TRu: 95o
N02: 0.015

PMIO 0.00108 LLW: 600
SO*: Owl

MLLW: 10

Construction: 783 16 Construction (work force)
Dose: O

Operations: 750 LCFS: O

O~ratiOns
Dose

Public: 0,59
Workers: 367

LCFS
Public: 3,0x 10-3
Workers: 1.5

Construction: 268 2. I Construction (work force)
Dose: O

Operations: 264 LCFS: O

Operations
Dose

Public: 7.8x10-3
Workers: 194

LCFS
Public: 3,9x 10-5

Tritittm release at pit LCFS: 5. ixt O-2

conversion facility:
1.2x 10-2 LCFS Traftic fatalities:

5.3 XIO”2

Kilometers
traveled: 4.8M

Nuclear criticality at
immobilization facility:
2.7x10-3 LCFS



Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Air Qualitya
(increnrentul

pollutant Waste Land
Candidate concentrations Managementb Employmentc Dlsturbanced Huron Health Riske Facifity

Site in Kg/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportation

Hanford CO: 0.772 TRU: 1,440 COns~ructiOn: 339 4.6 Construction (work force) Tritium release at pit LCFS: 6.6x 10“2
N02: 0.0316 Dose: O conversion facility:
PM,.: 0.00149 LLW: 1,400 0f3erati0ns: 704 LCFS: O 7.3x IO”2LCFS Traffic fatalities:
S02: o.oi3128 5. IXIO”2

MLLW: 20 O~ratiOns
Dose K~lOmcters

Public: 6.9 traveled: 3.4M
Workers: 410

LCFS
Public; 3.4x 10“2
Workers 1.6



Y
s Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium D~position Facititiw by Alternative and Site

Air Quati@
(incremmtaf

pollutant Waste Land
Candidate concentrations Managemntb Employtintc Dkturbanced Human Health Riske Facility

Site in qg/m3) (m3) (dirert) (ha) (dew i. pemon-rem) Acciden@f Transportation

~me 1~ Fit Convdon M New Co~ at PanteI
and~ti._d IiLWVFat_(No MOX)

Pantex CO: 0.381 TRU: 180
N02: 0.0374
PMIO: 0.00215 LLW: ~
S02: O,w

MLLW: 10

Hanford CO: 0.628 TRU: 1,26o
N02: 0.015
PMIO: 0.00108 LLW: 800
SO*: 0.00 I

MLLw: 10

Construction: 452 4.9 Construction (work force)
Dose: O

Operations: 400 LCFS: O

Operations
Dose

Public: 0.58
Workers: 192

LCFS
Public: 2.9x 10-3
Workers: 0.77

Construction: 268 21 Construction (work force)
Dose: O

Operations: 304 LCFS: O

Oprations
Dose

Public: 1,6x 10-2
Workers: 218

LCFS
Public: 8.ox 10-5

Tritium releme at pit LCFS: 6.6x 10-2
conversion facility:
1.2x 10”2LCFS Traffic fatalities:

4,8x10-2

Kilometers
traveled: 2.8M

Nuclear criticality at
immobilization facility:
2.7x10-3 LCFS



Table Z-4. Sun3mary of Impacts of Construction and Operation of SUWIU3 Pfutmdum Dis~ition Facilities by Alternative and Site

Air Quafi~
(incre-33ta3

pouutant waste Land
Candidate concentrations Managementb Employment’ Disturbanced Human Hdtb Riske Facifity

site in pg/m3) (m3) (direct) (ha) (dose in Pe-n-rem) Acctienkf Transportationg
~e * ~mdh.&

iBM~

SRS CO: 0.389 TRU: 1,440 Construction: 729 20 Construction (work force) Tritium release at pit LCFS: 0.13
N02: 0.0318 Dose: 2.7 conversion facility
PM,.: 0.W209 LLW: 1,400 Operations: 67 I LCFS: l.lx IO-3 3.3x102 LCFS Traffic fatalities:
SO*: 0.0473 7,4XIO”2

MLLW: 20 *rations
Dose Kilometers

Public: 1.6 traveled: 4. IM
Workers: 385

LCFS
Public: 8.OX10-3



Table U. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Faciliti= by Alternative and Site

Air Qualitya
(incremental

pollutant Waste Land
Candidate concentrations Managementb Employ mentc Disturbanced Human Hcaltb Riske Facility

Site in yg/m3) (m3) (direct) (ha) (dose in person-rem) Accidentsf Transportation

Alternative 12B: Pit Conversion b New Cmt?tru~on and fmmob~tion

SRS

~ _ 221-F ti DWPF at SRS (No Mox)
co: 0.389 TRU; 1,590 Construction: 665 16 Construction (work force) Design basis
N02: 0.0318 Dose: 6.o

LCFS: 0.13

PM,.: 0.00209
earthquake at

LLW: 2,900 Operations: 712 LCFS: 2.4x 103
S02: 0.0473

immobilization facility: Traffic fatalities:
0.49 LCFS 7.4x 10-2

MLLW: 20 Operations
Dose Kilometers

Public: 1.6 traveled: 4. IM
Workers: 410

LCFS
Public: 8.OX10”3
Workers: 1.6



Table U. Summary of Impacts of Construction and Operation of Surplus Plutonium D~position Facilities by Alternative and Site

Air QttafitYa
(incrcmctrtaf

pollutant Waste Land

Candidate concenrstiom Managetncntb Employtnmtc Disturbanced Hmnatt Heafth Riske Facility

Site in gg/m3) (m3) (direct) (ha) (dose in permn-rcm) Accidentsf Transportationg

~tive 12~. Pit Conversion bt New b~- at PM-

d~ - tin in New Co~ - ~ DWPF at SRS @o MOX)

Panlex CO: 0.381 TRU: i80 Construction: 452 4.9 Construction (work force) Tritium releme at pit

N02: 0.0374
Dose: O conversion facility:

PM,.: 0.00215 LLW: 600 Operations: 400 LCFS: O L2x IO”2LCFS

So;:”o.m
MLLW: 10 Oprations

Dose

Public: 0.58
Workers: 192

LCFS
Public: 2.9x 10-3
Workers: 0.77

LCFS: 0.13

Traffic fatalities:

7.4 XI O”*

Kilometers

traveled: 4.2M

SRS CO: 0.299 TRU: 1,260 Construction: 448 16 Construction (work force) Nuclear criticality at

N02: 0.0093
Dose: 1.4 immobilization

PMIO: 0.~97 LLW: 800 Operations: 27 I LCFS: 5.6x104 facility: 8.0x104 LCFS

S02: 0.0166
MLLW: 10 Operations

Dose
Public: 4.9x 10”3
Workers 193

LCFS
Public: 2.5x 10“5
Workers: 0.77



Table 2-4. Summary of Impacts of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

Air Quafi@
(incremental

pollutant waste Land
Candidate c0ncenrati0n3 Managemntb Employmentc Disturbanced Huron Health Risk’

Site in #g/m3) (m3)
Facility

(direct) (ha) (dose in person-rem) Acciden@r Transportation

Attemative 1* Mt Conveti in New ~tion at Pm=
and ktifi in B- 221-F and DWPF at SRS (No MOX)

Pantex CO: 0.381 TRU: 180
N02: 0.0374
PMIO: 0.00215 LLW: 600
S02: 0.00064

MLLw: 10

SRS co: 0.3 I TRU: 1,410
N02: 0.~968
PM IO:0. fMK)724 LLW: 2,300
S02: 0.0166

MLLw: 10

Construction: 452 4.9 Construction (work force)
Dose: O

Operations: 40Q LCFS: O

Operations
Dose

Public: 0.58
Workers: 192

LCFS
Public: 2.9x103
Workers: 0.77

Construction: 40Q II Construction (work f[]rce)
Dose; 4,7

Opera[ions: 3 I2 LCFS: 1.9x 10-3

Operations
D[]se

Public: 4.9x10-3
Workers: 218

LCFS
Public: 2,5x10-5
Workers: 0.87

Tritium release at pit LCFS: 0.13
conversion facility:
1.2xIO”2 LCFS Traffic fatalities:

7.4 XIO”2

Kilometers
[raveled: 4.2M

Design basis
earthquake at
immobilization facility:
0.49 LCFS



Table 24. Summary of Impack of Construction and Operation of Surplus Plutonium Disposition Facilities by Alternative and Site

a Values represent the incremntaf criteria pallutmt concentrations =sociated wilh SUVIUS plutonium dis~sition o~ratiuns for the annual averaging perid for nitrogen dioxide (N021.

b
ptiic.late matter with an aerodynamic diameter smaller than or equal to 10 microns (PM,.), and sulfur dioxide (S02), and for (he X-hour averaging period [or ~arhOn mOnOxide
Values are based o“ a co”str”clion period of approximately 3 years and 10 years of operation.

c Values are f“c the pek year of conslruc[ ion and for the annual opcratiun of’ all facilities for each alternative.
d Values represent the to[al land disturbance al each site from construction and opera[ivns.
c Values for Ahemative 1 represenl impacts over 50 years of opration under No Action. Those for the remaining alternatives are for the ~riod of co”stmctio” and 10 years of

operation. Public dose values represent the annual radiological dose (in person-rem) to the population within 80 k“> (50 mi I .1 the facili[y Iocatio” for the year 2030 under

Aftemative 1, or foc 2010 under Afterndlives 2 through 12. Worker dcrse\alues represcn! the 101.I radiological dose to involved workers at the facility (in person-redyear). Public

LCFS represen! the 50-YCW LCFS cs[imated 10 occur in tbe p<]pulation within 80 km (50 mi) [or {he year 2030 under Altcrna[ive 1, or the 10-year LCFS estimated 10 occur for [he
year 2010 .ndcr Al[emdtives 2 through 12. Worker LCFS reprcse”t [he associated 50-year or 10-year LCFS eslima[ed to occur in the involved work force.

f The most severe of the design basis accidents (based on 95 percent mcleorolog]cal conditions) is used [o obtain the populali<]n LCF.

g For altcmalives [hat involve more thm one site, the transpotiation impacts [or the enlirc ahcrn~tive arc shown in the Iirsl site listed in the allerna!ivc. LCFS are from the rzdioh)gical

exp<>surcassociated wilh incident-hee opration, radiological accidents, and fa[alilics expected as a result of vehicle emissions. Traffic favalitics arc from n“nradiological vehicle

acctden[s.
Key: DWPF, Defense Waste Processing Facility: FMEF, Fuels ad Materials ExamiwdliOn F~cili[y: FPF, Fuel Processing Facility: HLWVF. high-level-waste vitrification facilily LCF.

latent ranccr fat~lity; LLW, I<]w-1.vel waste; MLLW, mixed Iow.fevcl waste; ~U, transuranic.
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2.18.2 Summary of Lead Assembly Fabrication Impacts

The impacts on key resources from fabrication of lead assemblies at the five candidate sites (ANL-W,
Hanford, LLNL, LANL, and SRS) evaluated in Section 4.27 are summarized in Table 2–5, These areas
include waste management, human health risk during normal operations, facility accidents, and tmnsportation.
The transportation analysis includes the shipment of plutonium dioxide from LANL to the candidate site;
depleted umium hexafluoride from the representative DOE storage site at the Portsmouth Gaseous Diffusion
Plant to the representative conversion facility in Wilmington, North Carolina; uranium dioxide from the
conversion facility to the lead msembly fabrication facility; MOX fuel rods from the lead assembly facility to
a domestic commercial reactor for irradiation; and irradiated fuel ruds from the reactor to a postimadiation
examination facility. Total distance traveled, in kilometers, is provided for each proposed fabrication site.
Because facility modification activities would occur inside existing buildings (i.e., no new buildings would
& constructed and no addhiorrul land would be disturbed), there should be little incmu.se in air pollutants; laad
disturbances would be minimal; and the number of construction workers would be low. Little or no impacts
are expected on any other resources areas.

There ure no appreciable differences in environmental impacts among the five candidate sites. There would
bc little difference in the volume of waste generated at any of the sites. The small differences in TRU waste
and LLW would be due to wastes generated during modification of contaminated areas of existing buildings
at ANL–W and LANL. In addition, less than 5 m3 (6.5 ft3) of huzardous waste would be generated during
facility modification and lead assembly fabrication. The total amount of nonhwardous waste generated,
primarily sanitary wastewater, would range from 8,700 to 13,500 m3 ( 11,380 to 17,658 yd3). No LCFS for
either workers or the general public would be expected to result from fabrication of lead assemblies at any of
the proposed Iucations during routine operations. Impacts from facility accidents also show that no LCFS
would be expected in the general population at any site from the postulated worst-case design basis accident.
Compmison of transportation impacts shows little differences among the sites, with no expected traffic
fatalities or LCFS.

No major consequences for the maximally exposed involved worker would be ex~ted from leuks, spills, and
smaller tires. These accidents are such that involved workers would either be able to evacuate immediately
or would not k affected by the events, Explosions, on the other hand, could result in immediate injuries from
flying debris, as well as the uptake of plutonium and uranium particulate through inhalation. If a criticality
were to occur, workers within tens of meters could receive very high to fatal radiation exposures from the
initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and tbe criticality, The design basis and beyond-design-basis eurthqu~es would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structures to high radiation exposures und uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers neur the accident,

If DOE were to decide to immobilize all 50 t (55 tons) of sm’phrs plutonium, no lead assembly activities would
be required. If DOE decided to pursue the MOX option, but not fabricate lead assemblies, such activities
would not uccur at the five sites. Under both of these scentios, current operations would continue at the sites
and the environmental conditions would remain at baseline levels, (See Chapter 3 for a description of the
current environmental conditions at the sites, )
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Table 2-5. Summary of Impacts of Lead Assembly Fabrication at tbe Candidate Sites

W..t.. . ..
Candidate Managementa Human Health Riskb

Site (m3) (dose in person-rem) Facility Accidents’ Transportationd

ANL-W Total TRU WSI.: 132 Dose N.cleaI cnticdity EFs: 1.6x10d RadiologicalEFs: S9. 103
ToId LLW: 736 hblic: 0011

Hmford

LLNL

LANL

SRS

To(d MLLW: 4

Total TRU waste 132
Total UW: 7W
Totti MLLW :4

TrJ[d TRU waste: 132
Total LLW: 7W
To[d MLLW. 4

TotalTRU w%te: 137
Total LLW: 705
ToIaf MLLW: 4

Total TRu w%[e, 132
To[al LLW: 700
Total MLLW: 4

Workers, 28
LCFS

Public:5.5x10-6
Workers, 0.011

Dose N.cleu cnticafhy LCF%:2.7x103
F’ublic,0.025
Workers, 28

LCFS
fiblic: 1.2x105
Workers: 0.011

Dose N.ctew criticality LCFS 3. I Xl 0-2
hblic: l.!
Wockers:28

LCFS
hbfic: 5.5x10-4
Workers: 0.01 I

D-e N.clem ctiticafity EFs: 3.2.103
Public: 0.025
Workers: 28

LCFS
Public: 1.2x10-5
Workers: 0.011

Dose N.cleu criticafbyLCFS:6,5x 10-4
F’ublic:6.6x 10-3
Workers: 28

EFs
hblic: 3.3x10-6

Tmffic ~nlti)ties:9,2x 10-4
Blometers rmveled:80,W

Radiologicti XFs: 9.0.10-3
Traffic fatalities 1,0.103
Mlomcters Iraveled 89.~

Radiological~s: 9.2.10-3
Traffic feati!ties:9. I x 104
Kilometers traveled 73,~

RadiologicalLCFs: 8.9x 10-3
Traffic fatafdi.s: 6.7x10-4
Kilometers [raveled 55,000

Radiologicd LCFS 9.0.10-3
Traffic Ialnlities: 7.3x10-4
mlometers traveled:84,~

Workers:0,011

a Totals for 2-year modification and 3.year operation of lead assembly facility.

b Annual dose for public residing within 80 km (50 mi) of the candidate site. Worker dose is !he same at all five facilities because

estimated number of workers and estimated dose to worker does not vary by site. Estimated dose to public varies based on
projected population within 80 km (S0 mi) ofcandidale site.

c The most severe of the design basis accidents is listed.

d LCFS ze from the radiological exposure msociated with incident-free operation and radiological accidents; traffic fatalities. from
noncadiological traffic accidents,

Key: LCF, latent cancer facdity; LLW, low-level waste; MLLW, mixed-low.level wute; TRU,transuranic.

2.18.3 MOX Fuel Integrated Impacts

The impacts from implementing the MOX fuel fabrication alternatives would not be limited to those msuciated
with the MOX fuel fabrication facility, but would also include impacts fium lead assembly fabrication,
irmdiation and postirradiation examination; and the use of a muctor or reactors for itilation of the MOX fuel
assemblies. Any new construction would recur at existing DOE sites. MOX-related operations at all sites
would be compatible with, or similar to, activities already occuting at those locations.

Tables 2-6 through 2-11 describe the potential impacts of implementation of the MOX alternatives, from
fabrication of the MOX fuel assemblies and lead assemblies to irradiation of the assemblies in domestic,
commercial nuclear power reactors, and the transportation for all radioactive material movements. While these
impacts would be cumulative over the life of the campaign, they would not all be concurrent. The MOX
facility md lead assembly facility data are those reported in Chapter 4 of this SPD EIS. The reactor site data
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used in this section are those presented in Section 4.3.5.2 of the Storage and Disposition PEIS for generic light
water reactors, and summarized in Section 4.28 of this SPD EIS .28

Air emissions, presented in Table 2+, would result primarily from building heating and vehicular emissions.
The MOX fuel fabrication process would contribute various hydrocarbon emissions, an estimated 1 tiyr
(1. 1 ton/yr). These were analyzed as ethylene glycol, a toxic air pollutant used in the MOX fuel fabrication
process. There are no nonradiological emissions from these facilities that are regulated under the National
Emission Standards for Hazardous Air Pollutants (NESHAP). As discussed in Section 4.32, radiological
NESHAP emissions would be monitored and maintained as part of the total site limit of 10 mrem/yr from all
sources. Releases of criteria pollutants are provided as a range, with the lowest emissions at Hanford, where
electricity is the method of heating, and highest at ~EL, where coal-fired boilers predtrce steam for heating

and travel distances for personnel result in vehicular emissions double those estimated for other candidate sites.
had assembly fabrication is a relatively small effort that is not expected to measurably increase air emissions
at any of the candidate sites. The Sforage and Disposition PE/.S states that criteria, toxic, and ha2ardous
pollutant emissions are not related to the type of fuel being used in a light water reactor (LWR),29 Rather,
emission of these pollutants from an LWR would be related to ancill~ precesses at the site such as operation
of diesel generators, periodic testing of emergency diesel generators, ad facility oprations. Thus, there would
be no incremental difference in the air emissions from a reactor using MOX fuel.

Table 2-6. Potential Impacts on Air Quality of MOX Fuel Fabrication and Irradiation

Lead Reactor
MOX Fuel Assembly Operation Total MOX Fuel

Facility Fabrication Increment Increment
Criteria Pollutant (ktiyr) (k#yr) (k~yr) (k~yr)

Carbon monoxide 35K to 82K NA o 35K to 82K

Nitrogen dioxide llKto32K NA o 11KI032K

PMIO 32K to 60K NA o 32K to 60K

Sulfur dioxide O.l Kto61K NA o O.l Kto61K

Volatile organic compounds 4K [o IOK NA o 4K to I OK

Total suspended particulatesa 31 Kto34K NA o 31Kto34K

Toxicsb IK NA o lK

a Total suspended particulate assumed to be same as PM,0
b .t.oxlc~ ~ay be emitted as ethylene glYcO1

TRU waste and LLW would be generated during operation of both the lead assembly and full-scale MOX
facilities (see Table 2–7). The amount of waste generated would be process-speeitic, and would not vary

appmiably by site. Lead assembly fabrication would result in a total of about 800 m3 (1046 ft3) of this waste.
The huger amount of waste generated on an annual basis by lead assembly fabrication, as compared to full-
scde fabrication, would be attributed to opemtiond differences between fabricating MOX fuel on a Iabratory
rather than commercial scale. Similarly, activities such as material recycle may not bc implemented to as g~t
an extent on the smaller scale.

28 AS di~cu~~edi“ section Z,1,3, DOE has begun the procurement process for a potential COIUtaCtfOr MOX fiel fabrication md

irradiation sewices, which will identify specific reactor sites. Reactor-specitic environmental information will be included in the
SPD Final EIS.

29 Light ~ater reactor is the ~Ype Of ,eactor used in the United States for power production. The domestic, commercial nucle=

reactors referred to in this SPD EIS are LWRS
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Table 2-7. Potential Impacts on Waste Generation of MOX Fuel Fabrication and Irradiation
MOX Fuel Lead Assembly Reactor Total MOX Fuel

Facility Fabrication Operation Incrementa
Waste Type ~“3, ~3 Increment (103)

TRU waste 460 132 0 592

Low-level waste 340 700 0 1,040

Mixed LLW 20 4 0 24

Hazardous 10 0 0 10

Nonhazardous

Liquidb 250K 6.4K o 256K

Solid 1.5K 5.2K o 6.7K
a Total contribution of MOX effon; based on total lead assembly activities and 10 years of MOX fuel fabrication.
b Primary contributor is sanitary use, not process-related activities.

According to the Storage and Disposition PEIS, more spent fuel could be generated as a result of the proposed
disposition of smp]us plutonium as MOX fuel. The analysis in the Storage and Disposition PEIS assumes that
the MOX assemblies would be removed from the reactor as soon as the fuel had been imadiated enough to
meet the Spent Fuel Standafri30 rather than being left in the reactor for the maximum length of time. The
Storage and Disposition PE/S indicates that even so, there would be sufficient space at the reactor sites (in
either the spent fuel pools or dry storage) to store the additional spent fuel until it could be sent to a geologic
repository pursuant to the NWPA.

Existing infrastructure would k adequate to support the MOX fuel alternatives, although it has been estimated
that 1 km (0.62 mi) of new roads would be needed for the MOX facility (see Table 2-8). Consumption of coal,

natural gas and electricity vary greatly from site to site, for both the MOX and the lead assembly fabrication
facilities, depending on the type of fuel used for heating. For example, electricity needed for MOX fuel
fabrication would be 12,0W MWfr/yr at all sites but Hanford. Hanford, which is estimated to use twice the
electricity of the other sites (24,000 MWft/yr), uses electricity to heat its buildings. INEEL and SRS use coal
for heating, and Pantex, natural gas.

Table 2-8. Potential Impacts on Infrastructure of MOX Fuel Fabrication and Irradiation

MOX Fuel Lead Assembly Reactor Operation
Requirement Facility Fabrication Increment

Electricity (MWh/yr) 12K to 24K 0.7K to 1.2K o

Water (1/yr) 43M 1.6M o

Fuel
Oil (1/yr) 43K 12Kto61K o
Natural gas (m3/yr) O to 920K O1O55K o
Coal (f/yr) 0.7K to 1.6K o!00.06K o

Transportation
Roads (ti) 1.0 to 2.0 NA o
Rail (km) o NA o

Key: NA, not applicable.

30 me SPeIU F“eI Sta”cfard was identified by the National Academy of Sciences and modified by DOE. To meet the Spent Fuel

Standard, surplus weapons-usable plutonium should h made as inaccessible and unattractive for weapons use as the much larger

and growing quantity of p[u[onium that exists in spent nuclear fuel from commercial power reactors.
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Table 2–9 compiles information about expected radiological impacts on workers during routine o~ration, The
impacts on workers at the MOX and lead assembly fabrication facilities are based on an average annual dose
rate of 500 mretiyr. This is an administrative limit that has been set in accordance with as low as is

reasonably achievable (ALARA) principles. This exposure over the life of the MOX campaign (10 years for
the MOX facility and 3 years for lead assembly fabrication) would result in an increased risk of fatal cancer
of 2x 10-3 per worker for 10 years of exposure at the MOX facility, and 6x10-4 at the lead assembly site. The
corresponding number of LCFS for MOX facility workers and lead assembly workem from the MOX campaign
would bc 0.70 and 0.033, respectively, The Storage and Disposidon PEIS estimates that the incremental dose

to workers at a light water reactor using MOX fuel would be 1.3 to 2.7 mrem/yr more than if uranium-only
fuel were used. This exposure over the life of the MOX campaign (the Storage and Disposition PEIS assumes
11 years to disposition) would result in an increased risk of fatal cancer of 5.8x 10“6 to 1.2x 10“5 over that for
a uranium-only core. The corresponding number of LCFS among reactor workers from the MOX campaign
would be 7.1x10 -3,

Table 2–9. Potential Radiological Impacts on Workers of MOX Fuel Fabrication and Irradiation

Lead Assembly Reactor Operation
MOX Fuel Facility Fabrication Increment

Impact (over 10 years) (over 3 years) (over 11 yearn)

Average worker dose (mrenr/yr) 500 500 1,3 to 2.7
Fatal cancer risk 2.OXI0’3 6.OX10“4 5,8xlo-6t0 1.2X10-5

Total dose (person-remlyr) 175 28 1.6
Latent fatal cancer 0.70 0.033 7. IXIO-3

The potential radiological impacts on the general population from routine operation would be very small,
Table 2–1 O shows that from routine operations annual doses from tbe MOX facility to the maxi mall y exposed
individual (MEI) range from 3.1x 10“4 to 5.5x10-3 mrem/yr (Alternatives 3B and 10, respective y), which
translates to an increased risk of fatal cancer of 1.6x 10-9 to 2.8x 10-8 for 10 years of exposure. The lowest dose
would be received from SRS; the highest, Pantex. However, the population around Pantex would receive the
lowest total population dose, and the lowest annual dose to the average individual. Estimated results at
Hanford (Alternative 4A) would be at the high end of the range for both of these parameters,
1.1x10- 1person-rem/yr and 2.8x10-4 mrern/yr, respectively. The amrual dose to the average individual would
still be extremely small, and would result in only a 1.4x10-9 increased risk of fatal cancer for 10 years of
exposure. Offsite dose to the MEI resulting from lead assembly fabrication ranges from a low at SRS of
5.5x 10“5 to 6.4x 10”2 mrem/yr at LLNL, The associated risk of fatal cancer would be extremely low for the
same ME I, ranging from 8.4x 10“11to 9.6x10-8. Annual doses to the average individual at SRS and LLNL
would be 8.8x10-6 and 1.4x10-4 mrcm, respectively; risk of LCFS to the same individuals would be 1.3x 10“11
and 2.1 x10- 10. The Storage and Disposition PE/S estimates that the incremental dose to the general public
from normal operations associated with the disposition of MOX fuel at a generic LWR would not be
significantly different than operations with a uranium core (see Table 2–1 O).

Table 2-10. Potential Radiological Impacts on the Public of MOX Fuel Fabrication and Irradiation

Lead Assembly Reactor Operation
MOX Fuel Facility Fabrication Increment

Impact (over 10 years) (over 3 years) (over 11 years)

Annual dose to MEI (mrem) 3. IX IO”4(0 5.5 XIO”3 5.5x10-5 to 6.4x IO”2 -1.lxlo”ztoo.ozo

Fatal cancer risk t.6xt O”9to 2,8x10-S 8.4x10”11to 9.6x10-S -6.2xt O”8to 1.IxIO”7

Annual population dose (person-rem) IX IO-210 I.1xlo-1 6x103t0 1.1 -4.6x IO”2to 2.0x IO”l
Fatal cancers 5.OX10”5105,5 XI0-4 9.9XI0-6 to I,7X1O-3 -2.5x lo-3 tO1. txlo~

Annual dose to average ind. (mrem) 3.3xt O”5to 2,8x10-4 8.8XIO”6to 1.4xto~ -1.8x 104t0 t.0x10-4
Fatal cancer risk t.7xto-10[0 I,4XI0-9 1.3x10-1[ to 2.1x10[0 -9.7x 10i0 to 5.8x10-t0
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Transportation impacts are summarized in Table 2-1 I, and include radiological dose to the crew and the
genersl population, nonradiological emissions from vehicle operation, potential traffic accident fatalities, and
LCFS resulting from an accident involving a breach of containment and release of radioactive materials.
Shipments analyzed include all those listed in Table 2-3 for the MOX and lead assembly facilities. The
analysis shows that no traffic fatalities or LCFS would be expected from either routine transponation activities
or accidents.

Table 2-11. Potential Overland Transportation Risks of MOX Fuel Fabrication and Irradiation
Lead Assembly Total MOX Fuel

Impact MOX Fuel Facility Fabrication Increment

Routine radiological
Crew(LCFs) I.Ox IO< to 3.2x104 5.9 XIO”4 6.8x10”4t09. tx10”4
Public (LCFS) 5.2x104 to 2.3x10-3 5.1XIO-3to 5.2x IO”3 5.6x IO”3to 7.5x IO”3

Routine nonradiological, emissions 8.9x IO”3to 9.6x IO”3 1.5XI04 to 3.4XIO”4 9.0XIO”3 to 9.9 XIO”3
(LCFS)

Accidental, lraffic (fatalities) 3,1x10”2t04,1x10”2 6.7x104 to 1.0x103 3.2x IO”2to 4.2x 10”2

Accidental, radiological (LCFS) 6.5XIO”3to 6.6XIO”3 3. IXIO”3to 3.4XIO”3 9.6x IO”3LO1.0xIO”2
Key: LCFS,latentcancer fatalities,

Accidents are unplanned events which would be different for each type of facility needed to implement the
MOX approach. The accidents analyzed for the disposition facilities are presented in detail in Appendix K,
and the consequences summarized by alternative in Chapter 4 (Sections 4.3 through 4.19 for Alternatives 2
tbrougb 10, wspectively, and Section 4,27 for the lead assembly alternatives), The design basis accident with

the most severe consequences postulated for the MOX facility is a criticality. This accident would result in
an estimated dose at a distance of 1 km (0.62 mi) from the facility of from 0.03 rem at Hanford to O.12 rem
at INEEL. This same accident would result in doses at the site boundaries ranging from 2.4x 10-3 rem at
fNEEL to 9.3x10-3 rem at Pantex. Population doses and LCFS within 80 km (50 mi) would range from
1.1x10- 1 person-rem and 5.4x10-5 LCF at fNEEL to 7.6 person-rem and 3.7x 10“3 LCF at Hanford.

The Storage and Disposition PEfS evaluates the potential impacts from a set of postulated highly unlikely
accidents witfr potentially severe consequences at a domestic, commercial power reactor using both uranium-
only and MOX cores. In this evaluation, the Storage and Disposition PELS cites a report by the National
Academy of Sciences (NAS), Management and Disposition of Excess Weapons Plutonium Reactor-Related

Options (NAS 1995). This NAS report indicates that tie potential influences on safety of the use of MOX fuel
in LWRS were extensively studied in the United States in the 1970s in the Firra/ Generic Envirorrmenfa/

Impact Statement on the Use of Recycled Plutonium in Mixed Oxide Fuel in Light Water Cooled Reactors,

NU=G-0002 (NRC 1976). Regarding effects of MOX fuel on accident probabilities, the NAS report states,
,,. . no important overall adverse impact of MOX use on the accident probabilities of the LWRS involved will
occur; if there are adequate reactivity and thermal margins in Ore fuel, as licensing review should ensure, the

main remaining determinants of accident probabilities will involve factors not related to fuel composition and
hence urmffected by the use of MOX rather Oran low enriched uranium (LEU) fuel” (NAS 1995:352).
Regdlng the effects of MOX fuel on accident consequences, the report states,”. ., it seems unlikely that the
switch fmm uranium-bmed fuel could worsen the consequences of a postulated (and very improbable) severe
accident in a LWR by no more than 10 to 20 percent. The influence on the consequences of less severe
accidents, which probably dominate the spectrum value of population exposure per reactor-year of operation
would be even smaller, because less severe accidents are unlikely to mobilize any significant quantity of
plutonium at all” (NAS 1995:355).

In the Storage and Disposition PEIS, the incremental effects of using MOX fuel in a commercial reactor in
place of LEU fuel were derived from a quantitative analysis of several highly unlikely severe accident
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scenarios for MOX and LEU fuel. The analysis considers severe accidents where sufficient damage could
uccur to cause the release of plutonium or umnium. The consequences of these accident releases were found
to be in the range of plus 8 to minus 7 percent,31 compared with LEU fuel, depending on the accident release
scenario. This anal ysis was based on existing commercial LWR probabi Iistic risk assessments of severe
accidents, and the release scenarios were medeled assuming Imge population distributions near the LWRS and
meteorological conditions for dispersal that lead to large doses, which are not necessarily reflective of specific
or actual site conditions.

As part of its Request for Proposals, DOE requested information about specific LWRS that the offerors are
proposing for irradiation of the MOX fuel. Available reactor-s~ific information will& included in the SPD
Final EIS.

2.18.4 Comparison of Immobilization Technology Impacti

To provide a basis for evaluating alternative immobilization forms and technologies, the environmental impacts
associated with operating the ceramic and glms can-in-canister immobilization facilities evaluated in this SPD
EIS were compared with the corresponding environmental impacts associated with o~rating the homogeneous
ceramic immobilization and vitrification facilities evaluated in the Storage and Disposition PEIS

(DOE 1996a).

Section 4.29 presents the comparable impacts for key environmental resources (e.g., air quality, waste
management, human health risk, and resource requirements) at Hanford and SRS for the homogeneous cemmic
immobilization/vitrification facilities and the can-in-canister immobilization facilities. Impacts a.ssuciated with
facility accidents, intemite transportation, and environmental justice are also discussed, The results of the
comparative analysis are summarized here.

The compmison of impacts is based on immobilizing the full 50 t (55 tons) of SUTIUSplutonium. The Srorrzge
and Disposition PEIS impact malyses are based on operating facilities that would convert the plutonium into
an oxide in one new facility and immobilize it into a homogeneous ceramic or glass form in another new
facility. Impacts for a plutonium conversion facility are evaluated and itemized separately from the impacts
for a ceramic immobilization or vitrification facility. In contrast, this SPD EIS considers the use of both new
and existing facilities, and is based on a collocated plutonium conversion and immobilization capability. To
compare the impacts, it was therefore necessary to combine the separate Storage and Disposition PEIS impact
values, as appropriate, to establish a suitable standurd of comparison.

Generally, air quality impacts asswiated with the ceramic or glass can-in-carsister technologies would be lower
or about the same as those evaluated in the Srorage and Disposition PEIS for ceramic immobilization or
vitrification. With the exception of sulfur dioxide in the ceramic can-in-canister process, all criteria pollutant
emissions associated with either can-in-canister technology would be much lower, In terms of differences
between the can-in-canister immobilized forms, pollutant levels attributed to the ceramic prmess would be

slightly higher than those for the glass prucess, although both would be much lower than the regulatory limits,

31 A~~idents severe enough to cause a release of plutonium involve combinations of events that are highly unlikely.
Estimates and analyses presented in the Storage and Disposition PEIS indicate a range of postulated LCFSof 1.3x 102
to 7.3x 103(in the population within 80 km (50 mi) of [he release point) with attendant risks of LCFS over I I years
of reactor operation of 0.012 and 0.010, respectively (and risks of LCFS over 17 years of reactor operation of 0,018
and 0.016, respectively). One of the accidents analyzed had a higher risk of LCFS, 0.098 over 11 years (O.15 over
17 years), hut the number of postulated LCFS (5.9x 103) falls within the stated range of LCFS,
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Potential volumes of each waste type resulting from operation of the ceramic or glass can-in-canister
technologies would be considerably less than the wazte volumes exp=ted from either ceramic immobilization
or vitrification technology evaluated in the S[orage and Disposition PE[S. For example, operation of a can-in-
canister facility using the ceramic process at Hanford or SRS is estimated to result in TRU waste volumes of
126 m3/yr ( 165 yd3/yr), compared to the 647 m3/yr (846 yd3/yr) of TRU waste estimated in the Storage and

Disposition PEIS from opration of the homogeneous ceramic immobilization facility. Factors contributing to
the reduced waste levels associated with the can-in-canister technology would include the use of dw-feed
preparation techniques, coordination with existing HLW vitrification operations and the need for a smaller
oprating work force. Waste volumes would not be expected to differ appreciably between the ceramic and
glass can-in-canister processes.

Section 4.29 also presents the potential radiological exposure and cancer risk to the public and involved
workers from normal operation of the immobilization facilities, The potential risks to the public associated
with either can-in-canister tmhnology would be abuut the same m the homogeneous technologies at Hanford,
but lower at SRS. For example, operation of a can-in-canister facility using the ceramic process at Hanford
or SRS is estimated to result in population doses of 1.6x 10-2 or 4.9x10-3 person-redyr, respective y,
compared to the population doses of 8.4x103 (at Hanford) or 6.6x10-2 (at SRS) person -retiyear resulting
from o~ration of the homogeneous ceramic immobilization facility evaluated in the Storage and Dispo$i~ion

PEIS. These variations may be attributable to the incorporation of updated source terns, meteorology,
population distribution, and other modeling variables in the analysis of the can-in-canister technologies. A
comparison between the ceramic and glass can-in-canister technologies indicates operation of the ceramic
process would result in slightly higher potential offsite impacts, regardless of whether it is located at Hanford
or SRS. For example, the dose asswiated with operation of the can-in-canister facility at Hanford would result
in a population dose of 1.6x10-2 person -rem/yr usi,ng the ceramic process and 1.5x10-2 person-rern/yr using
the glass process; the same facility at SRS would result in a population dose of 4.9x I0“3 person-retiyr using
the ceramic process, and a dose of 4.5x 10-3 Person-retiyr using the glass process.

The estimated average worker dose and associated cancer risk for the can-in-canister technologies are slightly
higher than estimated in the Storage arzd Dispositiofl PE/S for the homogeneous technologies. Although the
estimated average dose to an individual involved worker is higher for the can-in-canister approaches than for
the homogeneous approaches (e.g., 750 mrern/yr versus 512 mrern/yr), the total dose to all involved workers
would be lower from either can-in-canister technology (ranging from 193 to 218 person -remlyr) than from
either homogeneous technology (ranging from 243 to 253 person-retiyr) because fewer workers would be
required. Potential radiological impacts on involved workers are not expected to differ appreciably between
the ceramic and glass can-in-canister processes.

Although some potential hazardous chemical impacts were determined for the homogeneous ceramic
immobilizationtvitti fication technologies evaluated in the Storage and Disposition PEIS, none are expected
for either the ceramic or glass can-in-canister technology because no hazardous chemical emissions would
occur from operations.

Because of substantial differences between the Storage and Disposition PE/S and the SPD EIS in terns of
the specific accident scenarios and supporting assumptions used in the detemrination uf facility accident
impacts, no basis for appropriately comparing between homogeneous technology and can-in+anister technology
accidents is available. However, comparison between the ceramic and glass can-in-canister processes indicates
slightly higher impacts would k associated with the ceramic process. For example, a design basis earthquake
at Hanford would result in 9,6x 10-5 LCF in the general population using the ceramic process, and

8.4x10-5 LCF using the glass process, Similarly, a design basis earthquake in a new facility at SRS would
result in 3.6x IO”5LCF in the general population using a ceramic process, and 3.1x IO”5LCF using a glass
pmeess.
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In terms of resource requirements, operation of the can-in-canister technologies would require substantially
lower amounts of electricity, fuel, land area, and water than would the homogeneous technologies evaluated
in the Srorage and Disposiriorr PE[S. Fewer workers would be required to operate the can-in-canister
technologies, which in turn would result in lower socimonomic impacts. Resource requirements differ

between the ceramic and glass can-in-canister processes in two areas: water requirements would be greater
to support the ceramic process at Hanford (i.e., the ceramic process would require 44 million I/yr

(12 million gal/yr), compared to 41 million I/yr (11 million gal/yr) for the glass process) and electricity
requirements would be greater to support the ceramic process at either site (i.e., the ceramic process would
require 16,000 or 14,000 MWh/yr at Hanford or SRS, respectively, compared to the 15,000 or
13,000 MWh/yr, respectively, required for the glass process),

The Sforage and Disposiriorr PEIS analysis assumes that canisters of plutonium immobilized with
radlonuclides would be transported to a Federal geologic repsitory via rail. This SPD EIS analysis, however,
conservatively assumes that the immobilized canisters would be shipped by truck from the immobili~tion site
to the repository, with one carrister king transpofied per truck shipment. The ceramic arrd glass can-in-canister
technologies would result in fewer total potential fatalities from interaite transportation tharr would the
homogeneous ceramic immobllizatiorr/vitrification technologies evaluated in the Storage ad Disposition PE[S.

Because the ceramic can-in-canister pmess would produce fewer carristem, it would result in somewhat lower
routine and accidental transportation impacts than the glass can-in-canister process.

Evaluations of both the homogeneous ceramic immobilization/vitrification technologies and can-in-canister
technologies included routine facility operations and transportation as well as accidents. Generally, no LCFS
would be expected to occur for normal operations or in the event of a design basis accident. For alternatives

that include immobilization at Building 221-F, a design basis earthquake would be expected to result in
0.43 LCF to 0.53 LCF among the general population, Depcndlng on the weather conditions prevailing at the

time of the earthquake, the expected impact could occur among any mem~r of the general population residing
within 80 km (50 mi) of the accident site. However, the probability of occurrence of a design basis earthquake
is unlikely, Therefore, implementation of homogeneous ceramic immobilization/vitrification technologies or

can-in-canister technologies would pose no significant risk to the general population, nor would
implementation of these technologies result in a significant risk of disproportionately high and adverse impacts
on low-income or minority groups within the general population,
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Chapter 3

Affected Environment

3.1 APPROACH TO DEFINING THE AFFECTED ENVIRONMENT

In accordance with the Council on Environmental Quality (CEQ) National Environmental Policy Act (NEPA)
regulations (CEQ 1986) on preparing an environmental impact statement (EIS), the affected environment is
“interpreted comprehensively to include the natural and physical environment and the relationship of people
with that environment.” The affected environment descriptions presented in this chapter provide the context
for understanding the environmental consequences described in Chapter 4. As such, they serve as a baseline
from which any environmental changes that may be brought about by implementing the proposed action and
alternatives can be identified and evaluated. For this SUWIUSplutonium disposition (SPD) EIS, the baseline
conditions are the existing conditions.

The candidate sites for
su~lus plutonium disposition
facilities are the Hanford Site
(Hanford), Idaho National
Engineering and
Environmental Laboratory !
(INEEL), the Pantex Plant
(Pantex), and the Savannah
River Site (SRS). As
described in Chapter 2, areas
witbin the boundaries of the
sites that are potential
locations for the surplus
plutonium disposition
facilities include the 200 East

Selected Characteristics of the Candidate Sites for
Surplus Plutonium Disposition Facilities

Population Dose per Yeara

Site Population
Area Health Socioecon Work MEI (persOn-

Site (kmz) Risk ROIa ROI Force (mrem) rem)

Hanford 1,450 380,000 179,949 t2,882 0.0074 0.20

tNEEL 2,390 121,500 213,547 8,291 0.03 I 0.24

Pantex 60 275,000 212,729 2,944 0.000088 0.002 t

SRS 800 620, I00 453,778 15,032 0.20 8.6

a For1996.
Key:ME1,maximallyexposedindividual:ROl,regionof influence.

and 400 Areas at Hanford, the Idaho Nuclear Technology and Engineering Center (fNTEC)’ at ~EL, Zone 4
at Pantex, and F- and S-Areas at SRS. The resources that are described for the candidate sites are air quality
and noise, waste management, socioeconomic, human health risk, environmental justice, geology and soils,
water resources, ecological resources, cultural and paleontological resources, land use and visual resources,
and infrastructure.

Candidate sites for mixed oxide (MOX) fuel lead assembly fabrication are described in Section 3.6. These
sites are Hanford, fNEEL (at Argonne National Laboratory–West [ANL–W]), Lawrence Livermore National
Laboratory (LLNL), Los Alamos National Laboratory (LANL), and SRS. These additional sites are evaluated
for related plutonium disposition activities only; therefore, they are not described in detail. Sites that would
supply uranium oxide and sites that would perform postirradiation examination of MOX fuel lead assemblies
m not descrikd in this section because these activities are routinely performed at these locations, would be
conducted in existing buildings with existing personnel, and would not be expected to result in additional
impacts at these sites. See Figure 2–1 for the location of these sites.

The U.S. Department of Energy (DOE) evaluated the environmental impacts of the surplus plutonium
disposition alternatives within defined regions of influence (ROI) at each of the four candidate sites and along
transportation routes. The ROIS are specific to the type of effect evaluated and encompass geographic areas
within which any significant impact would be expected to occur. For example, human health risks to the

1 Formerlyknownas theIdaho Chemical ProcessingPlant(ICPP).
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general public from exposure to airborne contaminant emissions were assessed for an area within an 80 km
(50 mi) radius of the proposed facilities. The human health risks of shipping materials among sites were
evaluated for populations Ii\,ing along the roadways linking the DOE sites. Ecnnomic effects such as job and
income growth were evaluated within a socioecmrnmicROI that includes the county in wbicb tbe site is Incated
and nearby cnunties in which a subst~ntial portinn of the site’s workforce reside. Brief descriptions nf the
ROIS are given in Table 3-1. More detailed descriptions of the ROI and the methcds used to evaluate impacts
are presented in Appendix F.

Table 3-1. General Regions of Influence for the Affected Environment

Environmental Feature Region of Influence

Air quality and n<>ise

Waste managelncnt

Socioecom)mics

Humanhealth risk

Environmentaljustice

Genlogyand soils

Water resources

Ecologicalresources

Cultural and
palenntological
resources

Land use and visual
resources

The site and t]carbyuffsitcareaswithinlocal air qualitycontrolregionsand the
lranspc]rt:]ti(~llc<]rrid<>rsbetweenthe sites

W:ISIC[namlgcmcm facilities <In(hc site

The cmmties where at least 90 percent of site empl<>yeesreside

The site and nearbyoffsiteareas(within80 km of the site and the transportation
cnrridorsbetweenthe sites) whereworkerand generalpopulationradiation,
radimmclidc,and hazardouschemicalexpnsuresmayoccur

The n]inority >tIIdIuw-incc>me populations within 80 km of the site and along the
manspmtati<)n corridc)rs betweenthe sacs

Geol[]gic:mdsoil resnurceswithinthe site and nearbyoffsiteareas

Onsiteand adjacentsurfacewa~erbndiesand groundwater

The site ?mdadjacentareaswhereecologicalcc)mmuni(iesexist includingnonsensitive
~ndsensitivehabitatsand species

The :Irefiwithil]the site and adjacent(c)the site bnundary

The site and the >Irc>ksimlncdiately adjacent to the site

Infrastructure Puwcr, fuelsupply, watersupply,and road systemson the site

At each nf the four candidate sites,
baseline conditions fc>r each
environmental resource area were
determined frnm information
provided in previous environmental
studies, relevant laws and regulations,
and other government repntis and
databases. More detailed i))formation
on the affected environment at the
candidate sites can be found in annual
site environmental reports and site
NEPA documents.

For More Detailed Information on
Environmental Conditions at the

Candidate Sites for Surplus Plutonium Disposition Facilitiesa

[lrc$rfluIIfi,rdRenledial Action EIS and Comprehensive bnd Use Plan,
1996

DOE Progrummaiic Spent Nuclear Fuel Management and INEL
Etibir<~nrrte!ztalRest<,rotiona ndWusteM artagementF inalE1S, 1995

Finul EIS f[)r the Continued Operation of the Pantex Plant and
Ass[)ciuted Srorage of Naclear Weapon Components, 1996

SRSW<]sre M({na~emmt Final EIS, 1995

a Alsuconsultannualsite environmentalreports.
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3.2 HANFORD

Hanford, established in 1943 as one of the three original Manhattan Project sites, is in Washington State just
north of Richland (Figure 2–2). Hanford was a U.S. Government nuclear materials production site that
included nuclew reactor operation, storage and reprocessing of spent rruclem fuel, and management of
radioactive and dangerous wastes. Present Hanford programs are diversified and include management of
tiloactive wastes, research and development (R&D) for advanced reactors, renewable energy technologies,
waste disposal technologies and contamination cleanup, and plutonium stabilization and storage
(DOE 1996a3-20).

Hunford is owned and used primarily by DOE, but portions of it are owned, leased, or administered by other
govemmentagencies. Wblicaccess islimited totravel ontie Route 4md Route 10=cess mtisasfmas the
Wye Barricade, State Routes 24and240, andthe Columbia River, Byrestricting access totfresite, tfrepublic
is buffered from the areas fornrerly used for production of nuclear materials and cumrrtly used for waste
storage and disposal. Only about 6percent of theland meahasbeen disturbed andisactively used, leaving
mostly vacant land with widely scattered facilities. Theentire Hanford Site has been designated aNational
Environmental Research Park (DOE 1996z3-20).

Hmfordincludes extensive production, semice, resemch, anddevelopment meas. Onsiteprogrammaticmd
general pu ose facilities total approximately 799,000 mz (8.6 million ftz) of space. Fift~one prcent

T.(408,Wm [4.4mllion f?])isgeneml pu~osespace, including offices,labomtories, shops, wwhouses, md
other support facilities. The remaining 392,000 m2 (4.2 million ftz) of space are programmatic facilities
comprising processing, evaporation, filtration, waste recovery, waste treatment, waste storage facilities, and
R&D laboratories. More timhalfoftie genedpuqose andprogrammatic facilities mmorethm3Oyem
old, Facilities designed topetiom previous missions me being evaluated formuse inthe cleanup mission.
The existing facilities are grouped into the following numbered operational areas (DOE 1996%3-20, 3-21).

. The 100 Areas, in the northern part of the site un the southern shore of the Columbia River, are the
site of eight retired plutonium production reactors and the dual-pur’poseN Reactor, all of which have
beenpenrranently shutdown since 1991. ThelOOAreas cover about l,lOOha (2,720 acres).

. The 200 West and200East Amasaein thecenter of thesite andaeabout8andll km(5 and
6.8mi), respectively, south of the Columbia River. Historically. tfresemeas have been used fOrfuel
reprocessing; plutonium processing, fabrication, and storage; and waste marragement and disposal
activities. The200Areas cover about l,600ha (3,950 acres).

. The300 Area is in thesouthem paflofthe site, just notihof thecityof Richland. Afew of the
facilities continue to support nuclear md nonnuclew R&D to include the Pacific Northwest National
Laboratory (PNNL). Many of the facilities inthe300 Areawein theprocess of being deactivated.
This area covers 150 ha (370 acres).

. The 400 Area, about 8 km (5 mi) northwest of the 300 Area, is the Iucation of the recently shut down
Fast Flux Test Facility (FFTF) and Fuels and Materials Examination Facility (FMEF). ~F is an
advanced liquid-metal-could research reactor that was used in the testing of breeder reactor systems.
The six-level process building (427 Building) is the main structure of FMEF and encloses about
17,000 m2 (183,000 ft2)of operating area. FMEF ulso consists of several connected buildings. ~is
building has never been operated and is free of contamination. The exterior walls rue reinforced
concrete, and the cell walls are constructed of high-density concrete. The facility was designed and
constructed for spent fuel examination and was subsequently partially converted for MOX
fuel fabrication.
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● The 600 Area comprises the remainder of Hanford, which includes most of the undisturbed land and
support facilities and infrastmctrrre (e.g., roads, railroads, telecommunications, water treatment and
distribution, electrical transmission lines and substations, tire and ambulance, and access control
facilities, borrow pits, and a landfill).

● The 700A= is the administrative center in downtown Ricbland and consists of government-owned
buildings (e.g., the Federal Building).

● The 1100 and 3000 Areas are support areas in north Richland. The 1100 Area includes support
services such as general stores and transportation maintenance. The 3000 Area is being vacated but
still contains some administrative and support facilities.

In addition, there are DOE-leased facilities and DOE contractor-owned facilities that support Hanford
oprations. These facilities are on privab land south of the 300 Area and outside of the 1100 and 3000 Areas
(DOE 1996*3-21 ).

DOE Actfvftis. The Hanford mission is to clean up the site, provide scientific and technological excellence
to meet global needs, and partner the economic diversification of the region, Current DOE activities that
support Hanfoni’s mission are shown in Table 3–2. fn the area of was~ management, Hanford has embarked
on a long-range cleanup program in compliance with the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) and applicable Federat, State, and local laws. DOE bas set a goal of cleaning

up Hanford’s waste sites and bringing its facilities into compliance with Fedemf, State, and Imal
environmental laws by the year 2028. In addition, as part of the cleanup mission, DOE has the responsibility

to safely store, handle, and stabilize plutonium materials and spent fuel (DOE 1996x3-21, 3-22),

Table 3-2. Current Missions at Hanford
Mission Description Sponsor

Wastemanagement Storedefensewastesand handle,store,and AssistantSecretaryfor
dispose of radioactive, hazardous, mixed, or Environmental Management
sanitary wastes from current operations

Environmental restoration Restore approximately 1,100 inactive radioactive, Assistant Secretmy for
hazardous, and mixed waste sites and about I~ Environmental Management
surplus facilities

Research and development Conduct research in the fields of energy, health, Various DOE Program
safety, environmental sciences, molecul~ Managers
sciences, environmental restoration and waste
management R&D, and national security
activities

Technology development Develop new technologies for environmental Various DOE Program
restoration and waste management, including Managers
site characterization and assessment methods,
and waste minimization

Source: ODE 1996a3-22,

Non-DOE Activitf=. fn addition to the DOE mission-related activities, Hanford has some unique and diverse

assets and non-DOE missions that include the following (DOE 1996%3-22):

● The Fitzner-Eberhardt Arid Lands Ecology Reserve, 31,100 ha (76,800 acres), established in 1967,
managed by the U.S. Fish and Wildlife Service (USFWS) for DOE as a habitat and wildlife reserve
and nature research center (Sandberg 1998a).

3-4



Affected Environment

. The area north of the Columbia River, managed in part by the Washington State Department of
Wildlife as the Wahluke Slope Wildlife Recreation Area and in part by the USFWS as the Saddle
Mountain National Wildlife Refuge.

. The Washington Nuclear Plant-2 (WNP-2), 1,100-MWe reactor operated by the Washington Public
Power Supply System (WPPSS) and also the partially completed WNP-I reactor.

● The Laser Interferometer Gravitational-Wave obse~atory. Opemted by the NatiOnal Science
Foundation as one of two widely separated installations (within the United States) that are operated
in unison as a single gravitational-wave observatory.

. The Hanford Meteorological Station and towers.

. An observatory and radio telescope facilities on Rattlesnake Mountain.

. The U.S. Ecology commercial low-level radioactive waste disposal site on State-leased lands south
of the 200 Areas near the center of Hanford.

3.2.1 A]r Quality and Noise

3.2.1.1 Air Quality

Air pollution refers to any substance in the air that could harm human or animal populations, vegetation, or
structures, or that unreasonably interferes with the comfortable enjoyment of life and property. Air pollutants
are transported, dispersed, or concentrated by meteorological and topographical conditions. Air quality is
affected by air pollutant emission characteristics, meteorology, and topography.

3.2.1.1.1 General Site Dwcription

The climate at Hanford and the surrmmding region is characterized as that of a semiarid steppe. The humidity
is low, and winters are mild. The average annual temperature is 11.8 “C (53.3 “F); average monthly
temperatures range from a minimum of -1.5 “C (29.3 “F) in January to a maximum of 24.7 “C (76.5 “F) in
July. The average annual precipitation is 16 cm (6.3 in). Prevailing winds at the Hanford Meteorological
Station are from the west-northwest. The average annual windspeed is 3.4 m/s (7,6 mph) (DOE 1996a3-29).
Additional information related to meteorology and climatology at Hanford is presented in Appendix F of the
Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact
Statement (Storage and Disposition Final PEIS) (DOE 1996zF-2–F-5) and in the Hanford Site National
Environmental Policy Act (NEPA) Characterization (Neitzel 1996).

Most of Hanford is within the South-Centml Washington Intrastate Air Quafity Control Region (AQCR) W30,
but a small portion of the site is in the Eastern Waahington-Northem IdafroJsrterstateAQCR #62. None of the
areas within Hanford and its surrounding counties are designated as nonattainment areas with respect to
National Ambient Air Quality Standards (NAAQS) for criteria air pollutants (EPA 1997b). Applicable
NAAQS and Washington State ambient air quality standards are presented in Table 3-3.

There are no prevention of significant deterioration (PSD) Class I areas witbin 100 km (62 mi) of Hanford.
Hanford oprates under a PSD permit issued in 1980 that limits emissions of nitrogen dioxide from the
Plutonium-Uranium Extraction (PUREX) and Uranium Trioxide Plants in the 200 Area (DOE 1996%3-29).
These facilities have not been operated since 1994 and have been deactivated and transferred to the
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Table 3-3. Comparison of Ambient Air Concentrations From Hanford Sources
With M;st Stringent Applicable Standards or Guidelines, 1994

MostStringent SIandard Concentration
Pollutsnt AveragingPeriod or Guidelinetiti d)’ @d~3,

Criteria pollutants
Carbon monoxide 8 hours Io,mb 0.7

1 hour 40,000b 2.6

Nitrogen dioxide Annual 10i3b 0.2

Ozone 8 hours 157’ (d)

PMIO Annual sob 0.01
24 hours I5ob 0.1

PM2,5 3-year annual 15’ (e)
24 hours (98th percentile over 3 years) 65’ (e)

Sulfur dioxide Annual sod 0.8

24 hours 260d 6.6

3 hours 1,3mb 22.9

1 hour 1,Ocof 47.9

1 hour Tmf,g 47.9

Other regulated pollutants
Gaseous fluoride 30 days o.84f (i)

7 days I .7f (i)

24 hours 2.9r (i)

12 hours 3.7f (i)

8 months (Mar-Ocl) o.5of (i)

Total suspended particulate Annual bof 0.01

24 hours lsof 0.1

Hazardous and other toxic compounds
Benzene 24 hours 0.12h (i)

Ethylene glycol 24 hours 42@ (i)

a me more stringent of the Federal and State standards is presented if both exist for the averaging period The National Ambient
Air Quafity Standards (NAAQS) (EPA 1997b), other than those for ozone, paniculate matter, and lead, and those based on annual
averages, are not to k exceeded more than once per year. The 1-hr ozone standard is attained when the expected number of days
per year with maximum hourly average concentrations above the standard is s 1. The 1-hr ozone standard applies only to
nonattainment areas. The 8-hr ozone standard is attained when rhe 3-yeaI average of the annual fourth-highest daily maximum
8-hr average concentration is less than or equal to 157 ggtm3. ~e 24-hr ptiiculate matter standard is attained when the expected
number of days with a 24-hr average concentration above tbe standard is s 1. me annual arithmetic mean particulate matter
standsrd is attained when the expected annual arithmetic mean concentration is less than or equal to the standard.

b Federal and State standard.
c Federal standard.
d Not directly emitted or monitored by the site.
~ No data is available with which to assess PM2,5 concentrations.

State standard.
g Not to he exceeded more than twice in any 7 consecutive days.
h State’s risk-based acceptable source impact levels.
1 No sources identified at the site.
Not= NAAQS afso include standtis for lead. No sources of lead emissions have been identified at the site. Emissions of other air
pollutants not listed here have been identified at Hanford, but are not associated with any alternatives evaluated. These other air
pullutmts are quantified in the .Worageand Disposition Final PEIS (DOE 1996a). EPA recently revised ambient air quafity standards
for particulate matter and ozone. me new standards, finalized on July 18, 1997, changed the ozone primary and smondary standards
from a 1-hr concentration of 235 vgJm3 (0.12 ppm) to an 8-hr concentration of 157 pglm] (0.08 ppm). During a transition pericd
while States we developing State implementation plan revisions for attaining and maintaining these stsndwds, the I-hr ozone standard
will continue to apply in nonattainment areas (EPA 1997c:38855). For panicu late matter, the current PM,0 annual standard is
retained, md two PM2,5(particulate matter with an aerodynamic diameter less than or equal to 2.5 pm) standards are added. ~ese
standards are set at a 15-gglm3 3-yeu annuaf tithmtic mean breed on community-oriented monitors and a 65-p@m3 3-yew average
of the 981hpercentile of 24-hr concentrations at population-oriented monitors. me revised 24-hr PMIOstandard is based on the 99th
percentile of 24.hr concentrations. The existing PM,0 standards will contin.c to apply in the interim period (EPA J997d:38652).
Source: DOE 1996a:3-30 EPA 1997b; WDEC 1994.
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DOE Office of Environmental Restoration for continued surveillance arrd maintenance awaiting eventual
decommissioning.

Ambient air quality near the Hanford boundary is currently monitored for particulate matter. Particulate
concentrations can reach rather high levels in eastern Washington because of extreme naturaf events (dust
storms, volcanic eruptions, and large brush tires [DOE 1996b.446-4-50] ). The 24-hr PMIO(particulate matter
with an aerodynamic diameter less than or equal to 10 #m) standard was exceeded in 1993 at Columbia Center
in Kennewick, abarrt 10 km (6.2 mi) southeast of Hanford, likely as a result of windblown dust. Ambient air
quality at Hanford is discussed in more detail in the Hanford Sife 1995 Environmental Reporr (Dirkes and
Hanf 1996:56,61,62, 95–108). Routine monitoring of most nonradiological pollutants is not conducted at
the site. Monitoring of nitrugen oxides and total suspended particulate at Hanford has been discontinued as
a result of phasing out programs for which the monitoring was reqtsimd. Carbon monoxide, sulfur dioxide,
and nitrogen dioxide have been monitored Peridlcally in communities and commercial areas southeast of
Hanford. br 1995, air samples of semivolatile organic compounds were collected on the site and at an offsite
location, and the results are discussed in the annual environmental report (Dirkes and Hanf 1996:95-108).
All concentrations of tiese compounds were below the applicable risk-based concentrations.

The primary sources of air pollutants at Hanford include process emissions, vehicular emissions, and
construction activities. Table 3-3 presents the existing ambient air pollutant concentrations at the site
boundary attributable to sources at Hanford. These concentrations are based on emissions for the year 1994.
The emissions we~ modeled using meteorological data from 1989–1990 (DOE 1996a:3-30). Only those
pollutants that would k emitted by any of the surplus plutonium disposition alternatives are presented. With
the exception of particulate matter, as discussed previously, the concentrations of these
pollutants-concentrations from Hanford combined with tiose from background (non-Hanford) sources—are
in compliance with the ambient air quality standards. All coal-fired steam generation facilities have been shut
down at Hanford. The conversion to oil, natuml gas, and electric energy sources was completed in 1998. This
will result in a significant reduction in air pollutant emissions from the site, Detiled information on emissions
of other pollutants at Hanford is discussed in the Hanford Sire NEPA Characreriz.arion
(Neitzel 1996:4.284.32, 6.12).

3.2.1 .1.2 Proposed Facility Locations

Prevailing winds in the 200 Areas (Hanford Meteorological Station) are from the west-northwest
(Neitzel 1996:4,3, 4,6; Hoitink and Burk 1996:2.10). The 200 East Area has emissions of various air
pollutants from oil-fired steam generation and releases of various toxic pollutants from tank farms, waste
processing, and laboratories. Emissions from these sources are quantified in the Tank Waste Remediatirrn
System EIS (DOE 1996c:G-35-G-1 11).

Prevailing winds in Ore400 Area are from the south-southwest, with a secondary maximum from the northwest
(Neitzel 1996:4.6; Hoitink and Burk 1996:2.10). The 400 Area has no nonradioactive air pollutant emission
sources of concern (Neitzel 1996:4.30).

3.2.1.2 Noise

Noise is unwanted sound that interferes or interacts negatively with the human or natural environment. Noise
may disrupt normal activities or diminish the quality of the environment.
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3.2.1.2.1 General Site Description

Major noise sources within Hanford include various facilities, equipment, and machines (e.g., cuoling systems,
transformers, engines, pumps, boilers, steam vents, paging systems, construction and materials-handling
equipment, and vehicles). Data from two noise susveys indicate that background noise levels (measured as
the 24-hr equivalent sound level) at Hanford range from 30 to 60.5 decibel A-weighted (dBA)
(DOE 1996a3-29). The 24-hr background sound level in undeveloped areas at Hanford ranges from
24 to 36 dBA, except when high winds elevate sound levels (Neitml 1996:4.127). The primary source of noise
at the site and nearby residences is traffic. Most Hanford industrial facilities are far enough from the site
boundary that noise levels from these soumes at the boundaty are not measurable or are barely distinguishable
from background noise levels (DOE 1996z3-29). Hanford is currently in compliance with the State noise
regulations (DOE 1996a 3-29–3-3 1). Noise soumes, existing noise levels at Hanford, and noise standards am
descri~ in the Storage and Disposition Final PEIS (DOE 1996a3-29-3-31, F-31, F-32) arrd in the Hanford
Site NEPA Characterization (Neitzel 19964.1254. 130).

The potential impact of tiic noise resulting from Hanford activities was evaluated for a dmft EIS addressing
the siting of the proposed New Production Reactor. Estimates were made nf baseline traffic noise along two
major access mutes: State Rouk 24, leading from the Hanford Site west to Yakima, and State Route 240, south
of the site and west of Richland, where it handles maximum traffic volume. Modeled traffic noise levels
(equivalent sound level [1-hr]) at 15 m (50 ft) from State Route 24 and State Route 240 for both peak and
offpeak pericds were 62 and 70 dBA, respectively (Neitzel 1996:4.127, 4.130). These M]c noise levels were
projections based on employment levels about 30 percent higher than actual levels at Hrmfordin 1997, About
9 percent of Hanford’s employees commute by vanpool or bus (Mecca 1997a). Existing traffic noise levels
may be different as a result of changes in site employment and ride-sharing activities.

The U.S. Environmental Protection Agency (EPA) guidelines for environmental noise protection recommend
an average day-night average sound level of 55 dBA as sufficient to protect the public from the effects of
broadband environmental noise in t~ically quiet outdoor and residential areas (EPA 1974:29). Land-use
compatibility guidelines adopted by the Federal Aviation Administration and the Federal Interagency
Committee on Urban Noise indicate that yearly day-night average sound levels less than 65 dBA are
compatible with residential land uses and levels up to 75 dBA are compatible with residential uses if suitable
noise reduction features are incorporated into structures (DOT 1995). It is expected that for most residences
neas Hanford, the day-night average sound level is less than 65 dBA and is compatible with the residential land
use, afthough for some residences afong major roadways noise levels maybe higher.

3.2.1.2.2 Proposed Facility Locations

No distinguishing noise characteristics have kn identified at either the 200 East Area or the 4W Area. Both
are far enough from the site boundary-the 200 East Area is 12.6 km (7,8 mi) and the 400 Area is 6.1 km
(3.8 mi) away—that noise levels from the facilities at the boundary are not measurable or are barely
distinguishable from background levels.

3.2.2 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal
of waste generated from ongoing DOE activities. The waste is managed using appropriate treatment, storage,
and disposal technologies and in compliance with all applicable Federal and State statutes and DOE orders.
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3.2.2.1 Waste Inventories and Activiti@

Hanford manages the following types of waste: high-level waste (HLW), tmnsumnic (TRU), mixed TRU,
low-level waste (LLW), rnixd LLW, hazardous, and nonhazardous. HLW would not be generated by surplus
plutonium disposition activities at Hanford, and thus is not discussed further. Waste generation rates and the
inventory of stored waste from activities at Hanford are provided in Table 3-4. Table 3-5 summarizes the
Hanford waste management capabilities. More detailed descriptions of the waste management system
capabilities at Hanford we included in the Storage and Dispo$itian Final PEIS (DOE 1996K3-61, E-12).

Table 3-4. Waste Generation Rates and Inventories at Hanford
Generation Rate

Waste Type (m3/yr) Inventory (m3,

TRUa

Contact handled 450 11,450
Remotelyhandled 72 273

LLW 3,902 0
Mixed LLW

RCRA 840 8,170

TSCA 7 I03
Hazardous 560 ~Ab

Nonhazardous

Liquid 200,0Q0 NAb

Solid 43,0Q0 NAb

~ Includes ndxed TRUwaste.
Generally, hazardous and nonhazardous wastes are not held in long-term storase.

Key: LLW, low-level wast% NA, not applicable; RCRA, Resource Conservation and
Recovery Act; TRU, transuranic; TSCA, Toxic Substances Control Act.
Source: DOE 1996d: 15, 16, except hazardous and nonhazardous solid wastes
(DOE 1996x3-62, E-19), and nonhazardous liquid wastes (Teal 1997).

EPA placed Hanford on the National Priorities List on November 3, 1989. In accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), DOE entered into a
Tri-Party Agreement with EPA and the State of Washington to govern the environmental compliance and
cleanup of Hanford. That agreement meets the legal requirements specified under the Federal Facility
Compliance Act (FFCA). An aggressive environmental restoration program is under way using priorities
established in the Tri-Party Agreement (DOE 1996a 3-61). More information on regulatory requirements for
waste disposal is provided in Chapter 5.

3.2.2.2 Trasssurassic and Mixed Transuranic Waste

All currently generated contact-handled TRU waste is being placed in above-grade storage buildings at the
Hanford Central Waste Complex and the TRU Waste Storage and Assay Facility (DOE 1996a 3-64). TRU
waste will k maintained in storage until ship@ to the Waste Isolation Pilot Plant (WIPP) in Carlsbad, New
Mexico, for disposaf, beginning in 1999 (DOE 1997a 17). The new Waste Receiving and Processing Facility
has tie capability to process retrieved sus~t TRU waste and certify newly generated and stored TRU waste
for shipment to WWP (Dirkes and Hanf 1996:10). Treatment of TRU waste will be provided in the future at
the Stabilization Facility and Thermal Treatment Facility. TRU waste will be treated to meet WfPP waste
acceptance criteria, packaged in accordance with DOE and U.S. Department of Tmnspotiation (DOT)
requirements, and transported to WfPP for disposal (DOE 1996x 3-I 44). Mixed TRU wastes are included in
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Table 3-5. Wsste Management Capabilitia at Hanford
Applicable Waste Type

Mixed Mixed Non.
Facility NamOescription Capacity Status TRU TRU LLW LLW Haz Haz

Treatment Facility (m3/yr except as otherwise sDecified)

242-A Evaporator, m31day

Waste Receiving and Processing

Facility

Stabilization Facility Contract

Thermal Treatment Facility Contract

xxx
xxx

xx

xx

Grout Treatment Facility

Shielded Analytical Lab Waste
Treatment Unit, k~r

Maintenance & Storage Facility,
batcblyr

2CiI Area Effluent Treatment
Facility, m3/min

200 East Area Sanitary Wastewater
Treatment Facility

Storage Facility (m3)
Central Waste Complex

TRU Waste Storage and Assay
Facility

305-B Storage Facility

B-Plant Canyon Waste Pile

B-Plant Container Storage

PUREX Tunnel 1

PUREX Tunnel 2

PUREX Canyon Waste Pile

2C0 Area Liquid Effluent Retention
Facility

4843 Alkali Metal Storage Facility

Dispnsal Facility (m3 except as otherwise specified)
Grout Vaults 230,~

LLW Burial Ground 1,740,CK)0

Radioactive Mixed Waste Disposal 14,200
Facility

20Q Area Treated Effluent Disposal 13
Facility, m3/min

WPPSS Sewage Treatment Facility 235,000 Online x

Key: Haz, hazardous; LLW, low-level wastq PUREX, Plutonium-Uranium Extraction (Planth TRU, transuranic; WPPSS,
Washin8t0n Public Power Supply System.
Source: Kovacs 1997: Rbodetick 1998; Sattdberg 19984 Ted 1997,

Online

Online

Planned

for 1999

Planned
for 20i)l
Online

Online

Online

Online

Online

Online

Standby

Online

Online

Online

Online

Online

Online

Online

Standby

Online

Online

Standby

Online

x

xxx
xxx

x
x

x
x

x

x
x
x

x
x

x

x

x
x

x

x

x
x

xx

x
x
x
x
x

xx

x

x

x

the TRU waste category because these wastes are expected to go to WIPP for ultimate disposal

(DOE 1996a:3-64),
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3.2.2.3 Low-Level Waste

Solid LLW is compacted and sent to the LLW Burial Ground in the 2M West Area for disposal in trenches.

Additional LLW is received from offsite generators and disposed of at the LLW Burial Ground. LLW

resulting from the tank waste remediation system waste pretreatment program will be vitrified; as a
contingency, the Grout Facility will be maintained in standby condition. The vitrified LLW will be disposed
of on the site in the 2W Area under the tank waste remediation system program (DOE 1996a:3-64).

U.S. Ecology operates a licensed commercial LLW Burial Ground on a site southwest of the 200 East Area

that is leased to dse State of Washington. The facility is not a DOE facility and is not considered part of DOE’s
Hanford operations (DOE 1996aE-17).

3.2.2.4 Mixed Low-Level Waste

One of the existing treatment facilities for mixed LLW is the 242-A Evaporator in the 200 East Area, which
reduces the volume of these wastes and removes cesium via ion exchange (DOE 1996a3-64). The prucess
condensate frum the evaporator is temporarily stored in the Liquid Effluent Retention Facility until it is treated
in the Liquid Effluent Treatment Facility. The Liquid Effluent Retention Facility consists of three Resource
Conservation and Recovery Act (RCRA)-compliant surface impoundments for storing process condensate from
the 242-A Evaporator. This facility provides equalization of the flow and pH to the Liquid Effluent Treatment
Facility. The Liquid Effluent Treatment Facility provides ultraviolet light/peroxide destruction of organic
compounds, reverse osmosis to remove dissolved solids, and ion exchange to remove the last traces of
contarninarsts. Dischmge of the treated effluent is via a dedicated pipeline to an underground drain field. The
effluent treatment prncess prcduces a mixed LLW sludge that is concentrated, dried, packaged in 208-I
(55-gal) drums, and transferred to the Central Waste Complex. This secondary waste is stored prior to
treatment (if necessary) and disposal in the Mixed Waste Trench (Dirkes and Hanf 1996:10,45, 46). In a
recent modification to the Tn-Party Agreement, DOE has agreed to begin designing a vitrification facility to
treat liquid mixed LLW (DOE 1996aE-I 7; E-18).

The Waste Receiving and Processing Facility, near the Central Waste Complex in the 200 West Area,
eventually will provide size reduction, decontamination, condensation, melting, amalgamation, incineration,
ash stabilization, and shipping for Hanford mixed waste, The Waste Receiving and Processing Facility is
Ming constructed in two phazes: module 1 and mudule 2 (2A and 2B) and is designed to prwess 6,8W drums
of w=te annual]y (Dirkes and Hanf 1996:40). Mcdule 1 will be designed to prepm retrieved and stored TRU
wrote and will b operatiorrrdin 1999. Mndrde 2A is designed to process LLW, TRU waste, mixed LLW, and
mixed TRU waste, and is operational. Mndule 2B, if authorized, will be designed to process LLW, TRU
waste, mixed LLW, and mixed TRU waste with a dose rate greater than 200 mrern/hr. Module 2B has an
undetermined startup date (DOE 1996aE- 18).

The Rtiloactive Mixed Waste Disposal Facilities are in the Hanford LLW Burial Ground and are designated
as 218-W-5, Trench 31, and Trench 34. The facilities consist of rectangular trenches with approximate
dimensions of 76 by 30 m (250 by IW ft). These facilities am RCRA compliant, with double liners and
Ieachate collection and removal systems (Dirkes and Hanf 1996:40).

3.2.2.5 Hazardous Waste

There are no treatment facilities for hazardous waste at Hanford; therefore, the wastes are accumulated in
satellite storage areas (for less than 90 days) or at interim RCRA-perrnitted facilities such as the 305-B Waste
Storage Facility. The common practice for newly generated hazardous waste is to ship it off the site by truck
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using DOT-approved transporters for treatment, recycling, recovery, aad disposal at RCRA-perrnhted facilities
(DOE 1996a:3-65, E-18; Sandberg 1998a).

3.2.2.6 Nonhamrdous Waste

Sanitary wastewater is discharged to onsite treatment facilities such as septic tanks, subsurface soil adsorption
systems, and wastewater treatment plants. These facilities treat an average of 600,000 I/day(159,000 gal/day)
of sewage (DOE 1996aE- 19).

The 200 Area Treated Effluent Disposal Facility industrial sewer collects the treated wastewater stceams from
various plants in the 200 Areas and disposes of the clean effluent at two 2-ha (5-acre) ponds pem3itted by the
State of Washington (DOE 1996a:E-19). The design capacity of the facility is approximately 8,700 I/rein
(2,300 gal/rein), although the discharge pem3it presently limits the average monthly flow to about 2,400 l/rein
(640 gal/rein) (Dirkes and Hanf 1996:46).

Nonhazardous solid wastes include construction debris, office trash, cafeteria wastes, furniture and appliances,
nonradioactive friable azbcstos, powerhouse ash, and nonradioactivdnonhazardous demolition debris. Until

1997, nonhazardous solid wastes were disposed of in the 600 Area central landfill. Under an agreement
between DOE and the city of Richkmd, most of the site’s nonregulated and nonradioactive solid wastes are
now sent to the Rlchland Sanitary Landfill for disposal (DOE 1996*3-65, E-19). The Rlchland Sanitary
Landfill is at the southern edge of the Hanford Site boundary. Nonradioactive friable asbestos and medical
waste are shipped off the site for disposal (Dirkes and Hanf 1996:83; Sandbcrg 1998a),

3.2.2.7 Waste Minimization

The Hanford Site Pollution Prevention Program is a comprehensive and continual effort to systematically
reduce the quantity and toxicity of h-dous, dloactive, mixed, and sanitary was~, conserve resources and
energfi reduce hazardous substance use, and prevent or minimize po11utm3treleases to all environmental media
from all operations and site cleanup activities. In accordance with sound environmental management,
preventing pollution through source reduction is the first priority in the Hanford Site Pollution Prevention
Program, and the second priority is environmentally safe recycling. For instance, Hatrfordpollution prevention
efforts in 1995 hel@ to prevent the generation of approximate y 2,900 m3 (3,790 yd3) of radioactive mixed
waste, 207 t (228 tons) of RCRA waste, 30,000 m3 (39,200 yd3) of prucess wastewater, and 4,400 t
(4,850 tons) of sanitary waste. Also during 1995, Hanford recycled approximately 632 t (697 tons) of office
paper, 20 t (22 tons) of cardboarrl, 3,600 t (3,970 tons) of ferrous metal, 215 t (237 tons) of nonfemous metal,
57 t (63 tons) of lead, 16 t (18 tons) of solid chemicals, and 78,0001 (20,600 gal) of liquid chemicals. In
addition, Hanfords new centralized recycling center collects aerosol cans, fluorescent light ballasts, fluorescent
light tubes, and lead acid batteries (Dirkes and Hanf 1996:44, 45),

3.2.2.8 Preferred Alternatives From the WM PEIS

Prefemed alternatives from the Waste Management (WM) PEIS (DOE 1997b:summary, 95) are shown in
Table 3-6 for the four waste types analyzed in this SPD EIS. A decision on the future management of these
wastes could result in the construction of new waste management facilities at Ha3rfordarrdthe CIOSUEof other
facilities. Decisions on the vtious waste types are expected to be announced in a series of morals of decision
(RODS) to be issued on this WM PEIS. In fact, the TRU waste ROD was issued on January 20, 1998
(DOE 1998a). The ROD states that “each of the Department’s sites that cumntly has or will generate TRU
waste will prepare and store its TRU waste on site, .“ More detailed information and DOE’s alternatives
for the future configuration of waste management facilities at Hanford is presented in the WM PEIS and the
TRU waste ROD,

3-12



Affected Environment

Table 3-6. Preferred Alternatives From the WM PEIS

Waste Type Preferred Action

TRU and mixed TRU DOE prefers onsite treatment and storage of Hanford’s TRU waste pending disposal
at WIPP.

LLW DOE prefers to treat Hanford’s LLW on the site. Hanford could be selected as one of
the regional disposal sites for LLW.

Mixed LLW DOE prefers regionalized treatment at Hanford. This includes the onsile treatment of
Hanford’s wastes and could include treatment of some mixed LLW generated at other
sites. Hanford could be selected as one of the regional disposal sites for mixed LLW.

Hazwdous DOE prefers to continue to use commercial facilities for hazardous waste treatment.

a ROD for the TRU waste (DOE 1998a) states that “each of the Department’s sites that currently has or will generate ~U wasle
will prepareand store its ‘MU waste on site. .“

Key: LLW, low-level waste; ROD, record of decision; ~U, transumnic; WIPP, Waste Isolation Pilot Plant.
Source DOE 1997b:summary, 95.

3.2.3 Socioeconomic

Statistics for employment and regional economy are presented for the regional wononric area (REA) as defined
in Appendix F.9, which encompasses nine counties srrmounding Hanford in Washington. Statistics for
population, housing, community services, mrdImal transportation m’cpresented for the ROI, a two-county area
in which 91 ~rcent of all Hanford employees reside m shown in Table 3–7. bt 1997, Hanford employed about
12,882 persons (about 3,8 percent of the REA civilian labor force) (Mecca 1997b).

Table 3-7. Distribution of Employees by Place of
R=idence in the Hanford Region of Influence, 1997

Number of Total Site Employment
County Employees (Percent)

Benton 10,563 82

Franklin 1,159 9

ROI total I I ,722 91

Souw: Mecca 1997b.

3.2.3.1 Regional Economic Characteristics

Selected employnrcrrt and regional economy statistics for the Hanford REA mrd Washington are summarized
in FIgrrrc3–1. Between 1990 mrd 1996, the civilimr labor force in the REA inc~aaed 34.6 ~rcent to 342,941.
fn 19%, the unemployment rate in the MA was 11.1 percent, significantly higher than the rate of 6.5 percent

in Washington State (DOL 1997a).

fn 1995, service activities represented the largest sector of employment in the REA (22.3 percent). This was
followed by agriculture (19.6 percent) and government (17.4 percent). Overall, the State total for these
employment sectors was 25.0 percent, 3.7 percent, and 18.0 percent, respectively (DOL 1997b).

3.2.3.2 Population and Housing

In 1996, the ROI population totaled 179,949. Between 1990 and 1996, the ROI population increased
18.9 percent compared with the 12.9 percent increase experienced in Washington (DOC 1997). Between 1980
and 1990, the number of housing units in the ROI increased by about 4.6 percent, comprrred with a
20.3 pe~ent increase in Washington. The total number of housing units within the ROI for 1990 was 58,541
(DOC 1994). The 1990 homeowner vacmrcyrates for the RO1was 1.4 percent comp- with tbe State’s rate
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of 1.3 percent. The ROI renter vacancy rate was 5.5 percent compared with 5.8 percent for the State
(DOC 1990a). Population and housing trends in the ROI and Washington are summarized in Figure 3-2.

3.2.3.3 Community Services

3.2.3.3.1 Education

Ten school districts provide public education in the Hanford ROI. As shown in Figure 3-3, school districts
in 1997 were o~rating at capacities ranging from 65 to 100 percent. In 1997, the student-to-teacher ratio in
the ROI averaged 16:1 (Nemeth 1997a). In 1990, the average student-to-teacher ratio for Washington was
11.4:1 (DOC 1990b; 1994).

3.2.3.3.2 Public Safety

In 1997, a total of281 sworn pulice officers were serving the ROI. The ROI average officer-to-population
ratio was 1.6 officers per 1,000 persons (Nemeth 1997b). This compares with the 1990 State average of
1.7 police officers per 1,000 persons (DOC 1990b). In 1997,616 paid and volunteer firefighters provided fire
protection services in the Hanford ROI. The average firefighter-to-population ratio in 1997 in the ROI was
3.4 tirefighters per 1,000 persons. This compares with the 1990 State average of 1 firefighter per
1,000 persons (DOC 1990b). Figure 3-4 displays the ratio of sworn police officers and firefighters to
population for the two counties in the Hanford ROI.

3.2.3.3.3 Health Care

hr 1996, a total of 257 physicians served the ROI. The average physician-to-population ratio in the ROI was
1.4 physicians per 1,000 persons compared with the 1996 State average of 3.7 per 1,000 persons
(Randolph 1997), In 1997, there were four hospitals serving the ROI. The hospital bed-to-population ratio
averaged 2.I beds per 1,000 persons (Nemedr 1997c). This compares with a State 1991 average of 2.4 beds
per 1,000 persons (DOC 1996: 128). Figure 3+ displays the ratio of physicians-to-population and hospital
bed-to-population for the two counties in the Hanford ROI.

3.2.3.4 Local Transportation

Vehicular access to Hanford is provided by State Routes 240,243, 24, and Stevens Drive. State Route 240
connects to the Richland bypass highway, which interconnects with I–182. State Route 243 exits the site’s
northwestern boundary arrdserves as a primary link between the site and 1-90. State Route 24 enters the site
from the west arrdcontinues eastwmd across the northernmost portion of the site atrd intersects State Route 26
about 16 km (10 mi) east of the site boundary. Stevens Drive out of north Richland is the favored route to
Hanford (see Figure 2–2).

One cument road improvement project that could affect vehicuku access to Hanford is repaving and signal
work at the intersection of State Route 240 and Stevens Drive. Two projects, currently in the planning stage,
could affect vehicular access to Hanford in the future: a realignment of State Route 240 from Stevens Drive
to State Route 224 and the paving of asphalt overlay of State Route 224 from West Richland to State
Ruute 240 in the year 2000 (MacNeil 1997). However, an improvement project on Grosscup Road would
provide relief of congestion due to State Route 224 paving activities.

The Iucal intercity transit system, Ben Franklin Transit, supplies bus service between the Tri-Cities and
Hanford. Both private interests and Ben Franklin Transit provide vanpooling opportunities in the ROI.
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Onsite rail transport is provided by a short-line railroad that connects with the Union Pacific line just south
of the Yakima River. The Union Pacific line interchanges with the Washington Central and Burlington
Northern and Santa Fe at the city of Kennewick, There is no passenger rail service at Hanford (see
Section 3.2.11 .1.1 for more infomration).

fn the ROI, the Columbia River is used man inland wateway for barge tmrrspotition fmm the Pacific ocean.
The Port of Benton provides a barge slip where shipments arriving at Hanford maybe off-loaded.

Tri-Cities Airport, near the city of Pasco, provides jet air passenger aod cago service by both national and
local carriers. Numerous smaller private airports are located throughout the ROI (DOE 1996a).

3.2.4 Existing Human Health Risk

Public and occupational health and safety issues include the detemrination of potentially adverse effects on
human health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.2.4.1 Radiation Exposure and Risk

3.2.4.1.1 General Site Description

Major sources sod levels of background radiation exposure to individuals in the vicinity of Haoford arc shown
in Table 3-8. Annual background radiation doses to individuals are expected to remain constant over time.
The total dose to the population, in terms of prson-rem, changes as the population size chaages. Background
rtilation doses are unrelated to Hanford operations.

Table 3-8. Sources of Radiation Exposure to Individuals
in the Hanford Vicinity Unrelated to Hanford Operations

Effective Dose
Source Equivalent (mredyr)

Natural background radiation”

Cosmic radiation 30

External terrestrial radiation 30

Internal terrestrial radiation 40

Radon in homes (inhaled) 2oob

Other background radiatiorrc

Diagnosticx raysand nuclearmedicine 53
Weaponstest fallout <1
Air travel I
Consumerand industrialproducts 10

Total 365

~ Dirkes and Hanf 1997:264.
An average for the United States.

c NCRP 19S7:11, 40,53.

Releases of radiomrclides to the environment from Hanford operations provide another source of radiation
exposure to individuals in the vicinity of Hanford, Types and quantities of radionuclides released from
Hanford operations in 1996 are listed in the Hanford Site Environmental Report for Calendar Year 1996

(Dirkes and Hanf 1997:65-71 ). Doses to the public resulting from these releases are presented in Table 3-9.
These doses fall within radiological limits ~r DOE Order 5400.5 (DOE 1993a:II-1–II-5) and are much lower
than those of background radiation.

3-19



Surplus Plutonium Disposition Dm$ Envimnmemul Impact Srarement

Table 3-9. Radiation Doss to the Public From Normal Hanford
Operations in 1996 (Total Effective Dose Equivalent)

Atmospheric Releasesa Liquid Releases Total

Members of the Public Standardb Actual Standardb Actuaf Standardb Actual
Maximally exposed individual 10 4.6x10”3 4 2.8 XI O”3(’) 100 7.4XI03

(nuem)

Population within 80 km None 0.13 None 0.072 ltnl 0,20

(person-rem)d

Average individual within None 3.4XI0-4 None 1.9xlo~ None 5.3X104
80 h (arrem)e

~ Includesdirectradiationdosefromsurface deposits of radioactive material.
me standards for individuals m given in DOE Order 54~.5 (~E 1993a11-1-11-5). As diwussedin thatorder,the10-mrendyr
limitfrom airborne emissions is required by the Clean Air Act, and the 4-nue&yr limit is required by the Safe Drinking Water
Act; for this SPD EIS, the 4 mredyr value is conservatively assumed to he the limb for the sum of doses from all liquid pathways.
The told dose of 100 mredyr is the Iimh from all pathways combined. The 100-person-rem value for the population is given in
proposed 10 CFS 834, as published in 58 ~ 16268 (DOE1993h:para.834.7). If the patentid total dose exceeds the
100 ~rson-rem value, it is required that the contractor operating the facility notify DOE,

~ Includes the drinkins water dose.
About 380,000 in 1996.

‘ Obtained by dividins the population dose by the number of people living within 80 km (50 nri) of the site.
Source: Dirkes and Hanf 1997:chap. 5.

Using a risk estimator of 500 cancer deaths per 1 million person-rem to the public (Appendix F. 10), the fatal
cancer risk to the maximally exposed member of the public due to radiological releases from Hanford
operations in 1996 is estimated to b 3.7x10-9. That is, the estimated probability of this ~rson dying of cancer
at some point in the future from radiation exposure associated with I year of Hanford o~rations is less thsn
4 in 1 bioion. (It takes several to many yem fmm the time of radiation expusure for a cancer to manifest itself,)

According to the same risk estimator, lx 104 excess fawl cancers are projected in the population living witbin
80 km (50 mi) of Hanford from nornraf operations in 1996. To place this number in perspective, it may be
compared with the number of fafa3cancemex~td in the sanrepptdation from afl causes. The 1995 modity
rate associatedwith cancer for the entire U.S. population was 0.2 percent per yeur (Famighetfi 1998:964). Based
on this mortalityrate, the num~r of fatal cancers expected during 1996 from all causes in the population living
within 80 km (50 mi) of Hartford was 760. This expected number of fatal cancers is much higher than the
1x104 fati cancers estimated from Hanford operations in 1996.

Hanford workers ~eive the same dose as tie general public from background radiation, but they afso receive
m addltiond dose fmm working in facififieswith nuclea2materials. Table 3-10 presents the average dose to the
individud worker and the cumulative dose to all workers at Hanford from operations in. 1996. These doses fall
within the radiological regulatory limits of 10 CFR 835 (DOE 1995apara. 835.202). According to a risk
estimator of 400 fatul cmcers per 1 million person-rem among worke~z (Appendix F, 10), the number of
projected fatal cancers an30ngHanford workers from normal operations in 1996 is 0.11.

A more detailed presentation of the radiation environment, including background exposures and mdiologicd
releases and doses, is presented in the Hanford Site Environmental Report for Caleadar Year 1996

(D1rkes and Hanf 1997). The concentmtionsof Mloactivity in vtious environmentalmedia (including air, water,
and soil) in the site region (on aad off the site) are also presented in that report.

2 ‘f’berisk estimator for workers is lower than the estimator for the public because of the absence from tbe workforce of the more
radiosensitive infant and child age groups,
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Table 3-10. Radiation Doses to Workers From Normal
Hanford Operations in 1996

(Total Effecti;e Doss Equivalent)
Omite Releaass and

Direct Radiation

Occupational PemOnnel Standarda Actuaf

Average radiation worker (mrem) Noneb 19

Total workers (person-rem)’ None 266

a The radio!o@icallimit for an individual worker is 5,~ nued~r. However.
DOE’s goa~ is to maintain radiologicrd exposure as low as “is rewnably
achievable. b has therefore established an administrative control level of
2,~ nuetiyr (DOE 1994a2-3k [hesi!e must make reasonable attempts to
maintain individud worker doses below this level.

b No standard is specified for an “average radiation worker”; however, the
maximum dose that this worker may receive is limited to that given in
footnote “a.”

c About 14,000 (badged) in 1996.
Source: DOE 1995aprua. 835.202; Lyon 1997.

3.2.4.1.2 Proposed Facility Locations

External mdiation doses have been measured in the 2~ and 4C81ARax. In 1996, the aanual doses in the 200 and

4fM Areas were roughly the same, about 85 mrem. This is 10 mrem higher than the value measured at the offsite
control lucations. The concentration of plutonium 239/240 in uir in the 200 Area in 1996 was about
1x10-5 picccurie (pCi)/m3. Although this was about one hundred times higher than the value at the control
location, it was still very small. No measurements of plutonium concentrations in air wem reported for the
400 Area (Dirkes and Hanf 1997:75,76, 124, 185, 186).

3.2.4.2 Chemical Environment

The background chemicalenvironment important to humaa health consists of the atmosphere, which may contain
hazardous chemicals that can be inhaled; drinking water, which may contain hazardous chemicals that cm be
ingested; arrdother environmental media tbrorrghwhich people may come in contact with hazardous chenricals
(e.g., surfacewaterduring swimming, soil through direct contact, or fd). Hazardous chemicalscan cause cancer
and noncancer health effects. The baseline data for assessing potential health impacts from the chemical
environment are addressed in Section 3.2.1.

Effective administrative and design controls that decrease brtzardous chemical releases to the environment and

help achieve compliance with permit requirements (e.g., air emissions md National Pollutant Discharge
Elimination System [NPDES] ~rrrrit requirements)contribute to minimizing health impacts on tbe public. The
effectivenessof these controls is verified through the use of monitoring information md ins~tion of mitigation

measums. Health impacts on the public may recur via inbafationof air containing hazardous chemicals released
to the atmosphere during normal Hmford o~rations. Risks to public health from other possible pathways, such
as ingestion of contaminateddrinking water or direct exposure, are lower than those via the inhalation pathway.

Baseline air emission concentrations and applicable sturrdards for hazardous chemicals are addfessed in
Section 3.2.1. The baseline concentrations are estimates of the highest existing offsite concentrations and
represent the highest concentrationsto which memhem of the public could b exposed. These concentrations are
in compliance with applicable guidelines md regulations. Information on estimating the health impacts of
hazmdous chemicals is presented in Appendix F. 10.
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Exposure pathways to Harrfoti workersduring normal o~rations may include the inhalation of contaminants in
the workplace atmosphere and direct corrtuctwith hazardous materials. The potential for heultfrimpucts vties
among facilities and workers, und available information is insufficient for a meaningful estimate of impacts.
However, workers m protected from workplace huzards through appropriate tmirring, protective equipment,
monitoring, substitution, and engineering urrdmanagement controls. They are also protected by adherence to
Occupational Safety and Health Administration (OSHA) and EPA standards that limit workplace atmospheric
and drinking waterconcentrations of potentially hdous chemicals. Appropriate monitoring that reflects the
frequency snd amounts of chemicals used in the operutiormlprocesses ensu~s that these stundtis are not
exceeded. Additiondly, DOE requires that conditions in the workplace be as free as possible from recognized
huzurdsthat cause, or are likely to cause, illness or physical harm. Therefore, workplace conditions at Hurrforrf
are substantially ktter than required by standurds.

3.2.4.3 Health Effects Studies

Three epidemiological studies and a feasibility study have kn conducted on communities around Hanford to
determine whether there are excess cancers in the geneml population. One study found no excess cancers but
identified an elevated m.teof neuml tube defects in progeny. This elevated rate was not attributed to parenti
employment at Hanford. A second study suggested that neuml hrk defects were associated with cumulative
mdiation exposure, and showed other defects statistically associated with parenti employment at Hsnforrl, but
not with purenti tilation exposure. Tire third study did not show any cancer risk associatedwith living near the
facility.

Many epiderniological studies have been carried out on the Hanford workem over the yeur’s.The studies have
consistently shown a statistically significant elevated risk of death from multiple myeloma associated with
radiation exposure among Hanford male workers. The elevated risk was observed only among workem expod
to 10 rads (-10 rem) or more. Other studies have dso identified an elevated risk of death from pancreatic
cancen, but a recent rearrsfysisdid not conclude there was uo elevated risk. SNdies of female Hanford workers
have shown an elevated risk of deaths from musculoskeletaisystemand connective tissue conditions. For a more
detuiled description of the studies reviewed and their findings, and for a discussion of the epidemiologic
surveillance progmrrrimplemented by DOE to monitor the hedtb of cumnt workers, refer to Appendix M.4.2
of the Storage and Disposition Fiml PEIS (DOE 1996aM-22LM-230).

3.2.4.4 Accident History

Prior to 1997,here were 128 nucleur-pmcess-mlatedincidentswith some degree of safetysi8rrificurrceat Hanford
over its peried of operation. These do not include Iess-significurrt instances of mdioactivity release or
contamination during nmmul operations, which have been the subject of other reviews. The 128 incidents fafl
into three significant categories, based on the seriousness of the actual or potential consequences,

Fifteen of the inciden& were Caregory 1, indicating that serious injmy, mdiation release or ex~sum abuve limits,

substantial actual plant damage, or a significant challenge to sufety resulted. Forty-six events were Categury 2,
less severe tfrunCategory 1, but involving signiticunt cost or a less significant threat to safety. The remaining
67 incidents were Category 3, causing minor radiation exposure or monetary cost, or involving a violation of

Owrating st~d~ds wi~out a seriOusthreat to stiety (Sarrdberg 1993:1).

On May 14, 1997, a chemicalexplosion occumd at the Hanford Plutonium Rechunation Plant in a mum where
nonradioactive buk chemicals were mixed for the now-discontinued plutonium recovery prucess. The
wlamation pkmt was designed to concerrtmte liquid feeds, dissolve and process solid material, und prform
solvent-extraction recnvery of plutonium from aqueous streams. Eight workers outside the pkurt at the time of
the explosion complained of vurious symptoms, including heudaches, Iight-headedness, and a stmrrgemetilic
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taste. All eight workers were tmrrsportd to a nearby medical center, where tiey we~ examined and released.
A small fire prot=tion water line ruptured during tJre explosion, resulting in the release of water from the
building. No one was injured and no radioactive materials were released to the environment. The explosion
caused significant Iucalized danrage to tfrefacility.

3.2.4.5 Emergency Preparedrsms

Each DOE site has established an emergency management pmgmm that would be activated in the event of an
accident. This program has been developed and maintained to ensure adequate response to most accident
conditions and to provide respunse efforts for accidentsnot specificallyconsideti. The emergency management
progmm includes emergency planning, preparedness, and response.

Accordingly, the DOE Richland O~mtions Office has developed and maintains a comprehensive set of
emergency preparednessplans and pmcedums for Hanford to support onsite aud offsite emergency management
actions in the event of an accident. The DOE Richland Operations Office dso provides technical assistance to
other Federal agencies and to State and Imal governments. Hanfoti contmctomw responsible for ensuring that
emergency plans and prmdures m preparedand maintained for all facilities, operations, and activities under
theirjmisdlction, and for dimting implementation of those plans and procedures during emergency conditions.
The DOE Wchland Operations Office, cuntmctor, and State and Incalgovernment plans are filly cuud!nated and
integrated. Emergent y control centers have been established by the DOE Richland OWrations Office and its
contractors for the principal work areas to provide oversight and support to emergency response actions within
those wm.

Following the May 1997 explosion at Hanford (discussed previously), a review of the emergency management
response indicated that multiple prugmms and systems failed in the houm following the accident. In a letter to
SecretarialOftiWs, Secretaryof Energy Federico Pefiaidentified actions to be taken at all DOE sites to implement
lessons learned from the emergency response (Pefia 1997). The actions involve the following elements:

1. fmprove training for facility arrd site emergency prsonnel
2. Ensure that equipment and quafifiedpemonnelm ready for the wide variety of potential radiologicaland

chemical hazards
3. Improve cmrdination with laal medical communities
4. Have in place comprehensive procedures to attend to prsonnel who are potentially affected by

an accident

3.2.S Environmental Justice

Environmental justice concerns the environmental impacts that propused actions may have on minority and

low-income populations, and whether such impacts arc dlspropofiionate to those on the population as a whole
in the ~terrtially affectedma In the case of Hanford, the potentially affectedarea includes parts of Washington
and Oregon.

The potentially affectd area around the 200 East Area is defined by a circle witft an 80-km (50-mi) radius
centeti at the planned HLW vitrification facility (lat. 46°33’03.64” N, long. 119“3013.95” W). The total
population residing within that ~ in 1990 was 329,576. The pmpordon of the population that was considered
minority was 26.8 percent. The potentially tiected area sumunding the 400 A~a is defined by a circle with an
80-km (50-mi) mdius cerrteti at FMEF (lat. 46°2607” N, long. 119“21’55”W). The total pupulatiun residing
witiin that area in 1990 was 270,387, and the proportion of the population d~med minority was 25.4 percent.
The same cerrsusdata show that the percentage uf minorities for the contiguous United States was 24.1, and the
percentages for the States of Washington and Oregon were 13.2 and 9.2, respectively (DOC 1992).
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FIgorc 3–5 illustrates the racial and ethnic composition of the minoritypopulation in the potentially affwted area
around the 200 East Area. At the time of the 1990 census, Hispanics were the largest minority group within the
fmtentially~=ted area, constituting 22.1 pement of the total population. Native Americans contributed about
2 percent, and Asians, about 1.4 percent. Blacks made up about 1.2 percent of the population (DOC 1992).

As for the racial and ethnic composition of the minority population in the potentially affmted area around the
~ ~ Hispanics we~ the largestminority gruup, constituting 21.7 percent of the total population during the
1990census, Asiarrscontributedabout 1,4pement, and Native Americans,abuut 1.3pement. BIwks wem hut
1 percent of the population (DOC 1992).

A breakdown of incomes in the potentially aff=ted area is also availablefrom the 1~ census data (~ 1992).
At that time, the poverty threshold was $9,981 for a familyof three with one related child under 18 years of age.
A total of 62,615 pemons (19.0percentof the total population) residing within the potentially affectedarea around
the 200 East Area repurted incomes blow that threshold. The data also show that 45,820 prsons (16.9 percent
of the total ppulation) ~siding within the pokntially affected~ aruund the 400 Area reported incomes klow
the poverty threshold. Data obtained during the 1990 census also show that of the total population of the
contiguous United States, 13.1 percent reported incomes klow the poverty threshold, and that the figores for
Washington arrdOregon were 10.9 and 12,4 percent, respectively.

3.2.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materials,
fossil fuels, andsignificarrt landforms. Soilmsoumes mtheloose sutiace mamrids oftieeti inwhichplmts
grow, usually consisting of disintegrated rwk, orgunic matter, and soluble salts.

3.2.6.1 General Site Description

The rocks beneati Hanford consist of Miucene-age and younger rocks that overlay older Cenozoic sedimen~
andvolcarric ba.sementrmks. Themajor geologic units underlying Hmfodu, inmcendlng order: subbmdt
(basement) recks, the Columbia River Basalt Group, the Ellensburg Fomration, the Ringold Fomration, the
Plio-Pleistocene unit, early “Palouse” soil, and the Hanford Formation (DOE 1996%3-38),

Basalt outcrops - exposd on ridges at Gable Mountain, Gable Butte, and the Saddle Mountains in the northern
part of Harrford, and on Rattlesnake Hills and Ytima Ridge, overlapping the western and southwestern edges
of Hanford (DOE 1996a3 -38). Other tharr crushed rock, sand, arrdgravel, noeconornically viable geologic
resources have been identified at Harrford (DOE 1996c:4-10),

fiownfaults intie Hmfodmainclude tioseon Gtile Mountinmdtie htiesnAe-Wdlula diWment. The
faults in Central Gable Mountain are considered capable, although them is no observed seismicity on or near
Gable Mountain. The Rattlesn&e-WalluIa diWment isinte~~ti mpossibly bingcapable &ausetiem
appUto~=tive potiions oftiefault system 56h(35ti)soutiwest ofkcentipti of H~fmd. Acapatde
fault is one that has had movement at or near the ground surface at least once within the past 35,000 years or
rccumnt movement within the past 500,000 years (Barghusen and Feit 1995:2.2-13, 2.2-14).

Acconiing to the Uniform Building Code, Hanford is in Seismic Zone 2B, meaning that muderate damage could
occur axa result of an earthquake. Seisrnicityof the Columb!a Plateau, axdetermined by the rate of earthquakes
per area and the historicalmagnitude of these events, is lower than that of other regions in the Pacific Northwest
(DOE 1996%3-38, 3-39). The two largest earthquakes near Hanford occurred in 1918 and 1973; each had an
approximate Richter magnitude of 4.5 and a Modified Mercalli Intensity of V. They occurred in the central
portion of the Columbia Plateau north of Hanford (Neitzel 1996:4.49). An earthquake with a maximum
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horizontal acceleration of 0.25g is calculated to have an annual probability of occurrence of 1 in 10,000 at
Harrford (Barghusen and Feit 1995:2.2-14).

There is some pntential for slope faihrmat Hanford, although only the slopesof Gable Mountain and Wlte Bluffs
are steep enough to warrant landslide concern. White Bluffs, east of the Columbia River, poses the greatest
concern kcause of the clay-rich naNre of some Ms above the river level, the discharge of large quarstitiesof
irrigationwater into the ground atop the cliffs, the smface incline toward the Columbia River, and the eastward
channel migration of the Columbia and its undercutting of the adjacent bluffs. A large landslide along
White Bluffs could fill the Columbia River channel and divert water onto Hanford (DOE 1996a:3-40).
Calculations of the potential impacts of such a landslide indicate a floed area similar to the probable maximum

floed (Neitzel 1996:4.584.61).

Several major volcanees m in the Cascade Range west of Hanford, including Mount Adarns, 164 km (102 rni)
from Hanford, and Mount St. Helens, 218 kns (135 rni) west-southwest of tbe site (DOE 1996a3-40). Ashfalls
from at least three Cascade volcanoes have blanketed the central Columbia Plateau since the late Pleistmene
epnch. Genedl y, ashfafllayemhave not exceeded more than a few centimeter in thickness, with the exception
of the Mount Mazarrsa(Cratertie, Oregon) eruption, when as much as 10 cm (3.9 in) of ash fell over western
Washington (Barghusen and Feit 1995:2.2-14).

Fbieen different soil ~s cccur at Hanford. These soils vary from sand to silty and sandy Iom. me dominant
soil types are the Quincy (Ru~rt) saad, Burbank loamy sand, Ephrata sandy loam, and the Warden silt loran. No

soils at Hanford are cumntly classified as prime farmfandsbecause there are no cumnt soil surveys, and the only
prime famdand soils in the region are irrigated (DOE 1996b4-15). The soils at Hanford are considered
acceptable for standard constmction techniques (DOE 1996z3-40). More detailed descriptions of the geology
and the soil conditions at Hanford are included in the Storage and Disposition Final PEIS
[DOE 1996z3-38-3-40) and the Hanford Remedial Action E/S (DOE 1996b).

3.2.6.2 Proposed Facility Locations

The nearest capable fault to the 2W East Area is almut 10 krn (6.2 rni) away (Mecca 1997a:6). The predominant

soils of the 2~ East - are the Burbank loamy sand and the Ephrata sandy loam, and the soils are not subject

to liquefaction or other instabilities (Mecca 1997z6; Neikl 19964-46).

The n~st capable fault to the 400 Aa is about 19 km (12 mi) away (Mecca 1997a6). The predominant soil

type in the 400 Area is the RuPrt sand, and the soils are not subject to liquefaction or tier instabilities
(Mecca 1997a:6; Neitzel 1996:4-46).

3.2.7 Water Resources

3.2.7.1 Surface Water

Surface water includes marine or freshwaterMies that occur abuve the ground sutiace, including rivers, streams,
lakes, ponds, rainwater catchments, embayrnents, and oceans,

3.2.7.1.1 General Site Description

The major surface water features at Hanford are the Columbia River, the Yakima River, the springs along the
Columbia River and on Rattlesnake Mountain, and onsite ponds. Flow of the Columbia River is regulated by
several dams upstream and downst~arn from the site. The nearest darn upstream from Hanford is the Palest
Rapids Dam, and the closest downstream darn is the McNary Darn. The Hanford Reach is the portion of the
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Columbia River that extends from Priest Rapids Dam to the upstream edge of the pool hehind McNaIYDam.
Becauw the flows are regulated, flow rates in the Hanford Reach can vary considerably; it is the last remaining
fsee-flowing, nontidal section of the river (DOE 1996z3-32). The average flow rate at tfrePriest Rapids Dam
is about 3,360 m3/s (118,6W ft3/s). About one-third of the Hanford Site drains into the Yakima River, which
fomrs a portion of the southern site bomrdmy (Neitzel 1996:4.534.55). The average annual flow rate for the
Yakima River is about 104 m3/s(3,670 ft3/s). Rattlesnake Springs and Snively Springs m in the southwestern
poriion of the site and flow into intermittent streams. Flows received by these streams infiltrate rapidly into the
surface sediments thereof (DOE 1996a3-32).

Waters of the Columbia River are used primarily for hydmelatric power, transportation, irrigation and other
agricultud proposes, recreation,and municipafdomestic water. Hanford uses water from the river for domestic
arrdindustrial purposes (DOE 1996x3-32).

Fldlng of the site has occuti along the Columbia River, but chances of recurrencehave been greatly reduced
by the constmction of dams to regulate river flow. No maps of flood-prone areas have ken prcduced by the
Federal Emergency Management Agency (FEMA). FEMA produces these maps for areas capable of being
develo~, and the Hanford Site is not designated for commercialor sesidentiafdevelopment (DOE 1996b:4-22).
However, analyses have ken completed to detemrine the poterrtiaJfor the probable maximum fled. This is
determined through hydrologic factors, including the amount of precipitation within the drainage baain, snow
melt, arrd tributary conditions. The robable maximum flood for the Columbia River blow the Priest Rapids

?Dam haa beerrcrdculatedat 39,600 m /s (1.4 million ft3/s). Figure 3+ shows the elevations of the highest flocd
of ~ord, the river at normal flow, the 1948 flood, and the probable maximum flocd (DOE 1996b:4-23).

Potential flding due to dam failu~ haa beerr evaluated by the U.S. Army Corps of Engineers (USACE).
Upstream failures could have any numkr of causes, the magrritude of the resultant floeding depnding on the
size of the breach in the dam. USACE evaluated various scenarios for failure of the Grand Coulee Dam and
assumed flow condhions of about 11,300 m3/s (400,000 ft3/s). The worst-case scenario assumed a 50 pement
b=h in the dam (Figure 3–7). The flood wave from an instarrtarreous50 percent breach was calculated to be
595,~ m3/s(21 million ft3/s). In addition to the areas affected by the probable maximum floed, the remainder
of the 100 Are&the 3W Area, and nearly all of Richlatrd,Washington, would be flooded. Detemrinations were
not made for larger instantaneous breaches in the Gmnd Coulee Dam, kause the 50 prcent scenario was
believed to& the largestconceivableflow from a natuml or mrmmadebreach. It wm not considered cdlble that
a stNctuse as large as the Grand Coulee Dam could be 100 pement destroyed instantaneously. The analysis also
assumed that the 50 pement breach would occur only as the result of dbect explosive detonation, and not because
of some natural event such aa an earthquake (DOE 1996b:4-24).

The possibilityof a larrdslideresulting in river blockage haa also beerrevaluated for white Bluffs. Calculations
were made for a landslide volume of 765,000 m3 (1 million yd3) with a concurrent flow of about
17,~ m3/s(6(MI,000fi3/s)in the river, which is the 200-year flocd. This combination resulted in a flood wave
crest elevation of 122 m (400 ft) above mearrsea level, similar to that from the 50 percent breach of the Grand
Coulee Dam (DOE 1996b:4-24).

llre Hanford Reach has been claasitied Class A: excellent drirrkng water, a recreation area, and wildlife habitat
(DOE 1996a3-32; Dirkes arrdHanf 1996:113). ‘fIreriver cumntly meets applicable drinking water arrdwater
quality starrdtis. No fderally designated Wild and Scenic Riven exist on Harrford,although consideration is
being given to so designating the Hanford Reach (Barghusen arrdFeit 1995:2.2-17-2.2-19).
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DOE continues to assert a fedemllyreserved water withdrawal right for the Columbia River. Cumently, Hanford
withdraws approximately 13.5 billion I/yr (3.6 billion gal/yr) from the Columbla River (DOE 1996a3-34).

Hanford has six National Pollutant Discharge Elimination System (NPDES}permi@ discharges and two
NPDES permits for these discharges. One ~rmit, WA-OO0374-3,includes five discharges in the lW and
300 Areas. A request for a minor permit mdlfication to delete two inactive outfafls from the 100 N-A~a was
submitted to EPA in August 1995. No effluent noncompliance issues we~ associated with any of these outfalls
in 1995 (Dirkes and Hanf 1996:31, 32).

Permit #WA-002592-7 was issued for the 300 Ama Tread Effluent Disposal Facility, which had 10 ~rmh
exceedances in 1996. This disposal facility waa in normal o~rations and meeting design specifications at the
time of these events. All indicationssuggest that the facility is unable to consistently meet the restrictions of the
facility’s -S permit despite the use of the best available technology (Dhkes and Hsnf 1997:36). An
application for a permit modificationwas submiti to the EPA in November 1997. A revised permit is expected
to be issued in 1998 (Sandhrg 1998b).

Hanford receivd a geneml stormwater permit in February 1994. The Annwl Site Compliance Evaluation and

ihe Pollution Prevention Pf.an was updated as required by the permit. No noncompliances were assmiated with
this permit in 1995 (Dirkes and Hunf 1996:32).

All radiological contaminant concentmtions measumd in the Columbia River in 1995 were lower than the
DOE-derived concentration guides and Washington State ambient surface water quality criteria
(Dirkes rmd Hsnf 1996:114). For nonradiological parameters, applicable standards for Class A-designated
smface water were me~ however, the minimum detitable concentmtionof silver exceeded the Washington State
toxicity standard. During 1995, there was no evidence of deterioration in water quality attributable to Hanford
operations along the Hanford Reach (Dirkes and Hanf 1996:119).

The Columbia River is also the primaty discharge area for the unconfined aquifer underlying Hanford. The site
conducts sampling of these discharges and refers to them as riverbank springs. Hanford-origin contaminants
continued to be detected in riverbank spring water during 1995. The Imation and extent of the contaminated
discharges were consistent with recentgruundwater sur’veys.Tritium, strontium W, tihnetium 99 umnium 234,
235, and 238; cadmium; chlorofom; chromium; coppcc nitrate; trichlomethylene (TCE); and zinc entered the
river along the IW Area shoreline. Ttitium; technetium 99; idlne 129; uranium 234, 235, and 238; chromium;
nitrate; and zinc entered the river afong the potiion extending from the old Hanford Townsite to below the
300 Area. All Alological contaminants in these discharges were klow DOE-derived concentration guides.
With the exception of TCE, the concentrationsof all arsionand volatileorganiccom~unds measuti in riverbank
spring water collected from the Hanford shoreline were below Washington State ambient sutiace water quality
criteria. The concentration of TCE exceeded the EPA standard for protection of human health for the
consumption of water and organismsin the 100 K-Area riverbrmkspring (Dirkes and Hanf 1996:124126, 132).

3.2.7.1.2 proposed Facility Locations

The water source in the 200 Ama is the HanforrJexpurt water system that withdraws Columbia River water at the
100 B-Area pumphouse (Mecca 1997x5, 7). Most of the Hanford Site is supplied with water from this system.
Water is withdrawn at a mte of abuut 36.2 million I/day(9.6 million gal/day). ~Is system provides water to other
areas of the site, but since the shutdown of tie reactors its prim~ function is to provide water to the 200 Ama
(Mecca 1997a 145-147). More detailed information on this water system maybe found in Section 3.2.11.

The 200 East Area sits on a plateau about 11 km (6,8 mi) south of the Columbia Rtver
(Mecca 1997a 120 Barghusen and Feit 1995:2.2-8). In this area, only the East Powerhouse Ditch and the
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216-B-3C Pond are active. The pund was originally excavated in the mid-1950s for disposal of prmess cooling
water and other liquid waste occasionally containing low levels of radionuclides. West Lake, north of the
200 East Area, is ptiorninantly recharged from groundwater. The lake has not received direct effluent
discharges from site facilities; it owes its existence to the intersection of the elevated water table with the land
surface in the topographically low ama south of Gable Mountain and north of the 200 East Area
(Nei@l 1996:4.61).

Analyses of maximum flouding scenarios have indicated that the 200 East Area would not k flucded, even in
the worst-case scenario of a failure of the Grand Coulee Dam (Neitzel 1996:4.554.61; ERDA 1976:1-11 ).
Similar results have been pruduced hy landslide analyses-s~itically, anafysisof a landslide-induced blmkage
of the Columbia River at White Bluffs. Such a blwkage would cause fltilng, but it would not impact the
200 East Area facilities (Neitzel 1996:4-58).

The 400 Area receives its water from three wells that have a total capacity of about 397 million I/yr
(105 million g~) f,Mecca1997a780). Two other wells would provide emergencyservice if these wells failed,
arrdanother, dire emergency setice if all other wells failed. Chlorination is the only treatment provided to these
wells (Dlrkes and Hanf 1996:140).

No s~itic flding analyses have been completed for the 400 Area, but analyses have ken completed for tie
site as a whole. Accodlng to the sitewidedata, the elevation of the ground surface in the 4M Area is about 30 m
(100 ft) above that of the maximum calculated fld from a 50 ~rcent breach in the Grand Coulee Dam
(Mecca 1997a4). Also, the 400 Area is abuve the elevation of the maximum historical flocd of 1894
(Neitzel 1996:4.56).

3.2.7.2 Groundwater

Aquifem are classified by Federal and State authorities acconling to use and qualhy. The FederaJ classifications
include Class I, If, and ID groundwater. Class I groundwater is either the sole source of drinking water or is
ecologicallyvital. Class IIA and ILBare current or potential sources of drinking water (or other beneficial use),
respectively. Class ff3is not considered a potential source of drinking water and is of limited beneficial use.

3.2.7.2.1 General Site Description

Grmrndwaterunder Hanford eccurs in confined and unconfined aquifers. The unconfined aquifer lies within the
glaciualhrvialsands and gravelsof the Hanford Fomation and the fhrvialand lacusrnne sediments of the Ringold
Formation. Groundwater generally flows eastward across the site; because of lucal water disposal practices,
however, the water table has risen as much as 27 m (89 ft) in the 200 West Area. This has caused groundwater
mounding with radial and northward flow components in the 200 Area. Depth to groundwater across the site
ranges frum 24 to 80 m (79 to 262 ft) (DOE 1996a3-34).

The unconfined aquifer is recharged mainly from rainfall and runoff from the higher elevation on the western
brrler and frum artificialrecharge from irrigation and wastewater disposal practices at Hanford. In the vicinity
of Hanford, groundwater is discharged along the Columbia River, and some lesser anrounts along the Yakima
River (DOE 1996a3-34).

The confined aquifersat Hanford consist of sedimentary interbeds and interftow zones that occur ktween basalt
flows in the Columbia River Basalt Group. Aquifer tfsicknessvaries from several centimeters to at least 52 m
(17 1 ft). Recharge of the confined aquifer occum where the basalt formations are near ground level, and thus
surfacewater is allowd to infiltratethem. Gmundwater frum the confined aquifers discharges to the Columbia
River (DOE 1996a3-34).
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Water use in the Pasco Basin, which includes Hanford, is primarily via surface water diversion; groundwater
accounts for less than 10 percent of water use. While most of the water used by Hanford is surface water
withdrawn fmm the Columbia River, some groundwater is used. One of the principal usem of groundwater was
FFTF, which used about 697,000 L/day(184,~ gal/day) when it o~rated. The other facilities that use
groundwa~r are the Yakima Barricade and the Patrol Tmining Academy (Dirkes and Hanf 1996:139-1*,
Barghusen and Feit 1995:2.2-21–2.2-24). DOE currently asserts an unlimited federally reserved groundwater
withdrawal right with respect to the existing Hanford operations and withdraws about 195 million I/yr
(52 million gal/yr) (DOE 1996a3-37).

Groundwater quality beneath portions of the Hanford Site from the 200 Areas north and east to the Columbia
River has Wn affwted by past liquid wastedisposal pmetices and as a result of spills and leaks from single-shell
radioactive waste storage tanks (Dirkes and Hanf 1997:95). The unconfined aquifer contains radiological and
nonrtilological contaminants at levels exceeding water quality criteria and standards. Contamination in the
confined aquifer is ~ically limited to areas of exchange with the unconfined aquifer. Tritium and nitrateplumes
have moved steadily eastward across the site and swped into the Columbia River. No aquifem have kn
designated sole-source aquifers (Barghusen and Feit 1995:2.2-22).

3.2.7.2.2 Proposed Facility L-tions

Two major gmundwater mounds have been formed in the 200 Area, both in response to wastewater discharges.
The first was created by disposal at U Pond in the 200 West h. This mound has been slowly dissipating since
the pond wm decommissioned in 1984. The swond major mound was created by discharges to B Pond east of
the 200 East Area. The water table neas B Pond increased to a maximum of about 9 m (30 ft) above
pmperational conditions in 1990, and has drop# slightly over the last few yearsbecause of the rcduccd volume
of discharges. These mounds have altered the unconfined flow patterns that generallyrecharge from the west and
flow to the east. Water levels in the unconfined aquifer continuallychange as a result of vtiations in the volume
and location of wastewater discharges. Consequently, the movement of grmrndwater arrd its associated
constittrents has also changed with time (Dirkes and Hanf 1996:185).

The radiological contaminants in two 200 East Area gmundwater plumes include cesium 137, cobalt 60,
plutonium, strontium 90, technetium 99, and tritium. They are the result of historical reprocessing operations at
B Plant. Two pump-and-treat test systems used in treatability testing of these plumes were discontinued in
May 1995 after about 5 million 1(1.3 million gal) of water were trea&d. Decisions concerning further actions
have been deferred until the data are evahrated. A RCRA Field Investigatiotr/Comective Measures Study
addressing contaminants associated with P~X Plant discharges is Wing prepared (Dirkes and
Hanf 1996:197–219).

In the 4W fia, groundwater flows to the east. The flow direction at the Nonradioactive Dangerous Waste
Landfill and the Solid Waste hdtill, which are nearby, is east-southeast. Because of their rather high
permeabilities,Hanford Formation sdlments dominate groundwater flows in these areas. Transmissivity of the
unconfined aquifer system in the landfill areas is particularly high, kause the system is within the main flow
channel of the catastrophic floods that deposited the Hanford Formation gravels. In the 400 Area, the Hanford
Formation consists mainly of the sanddominated facies, and the water table is neas the point of contact &tween
the Hanford and Ringold Formations. Transmissivity of the aquifer in the 400 Area is an order of magnitude
lower than that in the landfill areas (Hattman and Dresel:1997:3.11,3.12). Water for the 400-Area is supplied
by three wells in the rmcontincdaquifer. Each well has a pumping capacityof 83.3 I/rnin(22 gal/rnin). The water
is distributed throughout the 400 Area for potable, process, and fire protection use (Dirkes and Hanf 1997:193;
Rohl 1994:2-7).
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Nitrate is the only significant contaminant attributable to 400 Area operations. Elevated levels have been
attributed to the sanitary sewage lagoon, a source of groundwater contamination that should k eliminated by a
recently consrmcted sewage treatment system. Other contamination found in well samples is believed not to
emanate from the 400 Area (Hattman and Dresel 1997:6.90).

3.2.8 Ecological Reamrrces

~ological resourcesare defined as temstdal (predominantlyland) and aquatic (predominantlywater) ecosystems
charwterized by the presence of native and naturalized plants and animals. For the prrposes of this SPD EIS,
those ecosystemsw differentiatedin terms of habitat support of threatened,endangered, and other special status
species-that is, “nonsensitive” versus “sensitive” habitat.

3.2.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those terrestrial and aquatic areas of the site that typically suppofl the region’s
major plant and animal species.

3.2.8.1.1 Generol Site Description

Hanford is made up of large, mrrfistu~ expanses of shmb-steppe habhat that supports nearly 600 plant s~ies
and numerous animal skies suited to the region’s semiarid environment (DOE 1996d:3-89, 3-90). Present site
development consists of cluster’sof large buildings at widely spaced Imations, occupying about 6 percent of the
total available area. The remaining site area can be divided into 10 major plant communities (see Figure 3-8).
The dominant plants are cheatgrass, big sagebrush, rabbitbrush, and Sandberg’s bluegrass, with cheatgmss
providing at least half of the total plant coverage. Shrub-steppe is considered a priority habitat by the State of
Washington kause of its significant value to sensitive wildlife. Trees that were originally planted on farmland
to prnvide windbreaks and shade serve as nesting platfoms for several spcies of birds, including hawks, owls,
ravens, magpies, and great blue herons, and as night roosts for wintering bald eagles (DOE 1996a3-42;
DOE 1996b:4-51).

Animal species at Hanford include over 1,000 species of insects, 12 species of amphibians and reptiles,
214 s~ies of birds, 44 species of fish, and 39 species of mammals (Dirkes and Hanf 1997:275). Grasshoppers
and darkling beetles m among the more conspicuous groups, and along with other species, are important in the
fd web of the local birds and mammals. The most abundant reptile is the side-blotched lizard, although shoti-
homed and sagebrush lizards, gopher snakes, yellow-bellied racem, and Pacific rattlesnakes are also seen
frequently. The homed lark and western meadowlark are the most abundant nesting birds, but the site rdso
supports populations of chub partridge, gray partridge, and sage grouse (DOE 1996d:3-90). The Hanford
Reach, inchrdlngseveral sparsely vegetatedislands, provides nesting habitat for the CarrtiIan goose, ring-billed
gull, Forster’s tern, and great blue heron. Numerous raptors, such as the northern harrier, fermginous hawk,
Swainson’s hawk, red-tailedhawk, prairie falcon, American kesml, and owls, use the site as a refige, especially
during nesting (DOE 1996z34Z DOE 1996b4-56; DOE 199ti3-90). Mammals on the site are generally small
and nmtrrmal, the Great Basin pncket mouse being the most abundant. Other small mammals include the deer
mouse, Townsend grmrnd squirrel, pocket gopher, hmest mouse, Noway rat, sagebrush vole, grasshopper
mouse, montarrevole, vagrant shrew, ba.sts chipmunk, and Meniam’s shrew. kger mammrdsinclude the mule
deer and elk. Small numbem of bokats and badgem also inhabit the site. The largest predator, which mrrgesall
across the site, is the coyote. Bat species include the pallid bat, which ~uents deserted buildlngs and is thought
to be the mmt abundant. Other species include the hoary bat, silver-hairedbat, Ctilfomia brown bat, little brown
bat, Yuma brown bat, and Pacific western big-eared bat (DOE 1996b:4-55; DOE 1996d:3-90).
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mere are two ~s of nahmd aquatichabitats on the Hmford Site. The domirmrrtom, the Columbia River, flows
along the northern and eastern edges; the other is the small spring-streams and seeps in the Rattlesnake Hills.
Seveml artiticid water bdles, primarilyponds and ditches, have bmn fomred as a result of wastewater disposal
pmcticesassmiated with the operation of mactomand sepamtionfacilities. Although they am temporary and will
vanish with cessation of activities,all except West Lake form establishedaquatic ecosystems when present. West
Lake is created by a rise in the water tsble in the 200 Areas, and &ause it is rrrdfed by surface flow, it is alkaline
and has limited pkmt and animal species (DOE 1996b:4-63).

The Columbia River supports a large rmddiverse community of pkinkton, bnthic invertebrates, tish, and other
aquatic organisms. The Hanford Reach supports tmrrsient phytoplankton and zwpkurkton populations and
44 anadromous and resident spies of fish (DOE 1996d:3-90). Of these species, the chinook salmon, snckeye
salmon, coho srdmon,and steelheadsmut use the river axa migmtion route to upstream spawning areas. Principal
resident fish species sought by arrgleminclude whitefish, sturgeon, smdlmoutb bass, catfish, walleye, and perch.
There are also kuge populations of rough fish present, including carp, shiners, suckem, and squawfish. Small
spring-streams, such as Rattlesnake and Snively Springs, support diveme biotic communities and are extremely
productive, consisting of dense blooms of watercress and aquatic insects (DOE 1996b:4-63, 4-64). Tempomry
wastewaterponds and ditches develop ripariarrcommunities and are attractive to migmting birds in autumn and
spring (DOE 1996e:3-90).

3.2.8.1.2 Proposed Facility Locations

Biological surveys in the 200 East Area and immdlately srrr’rourrdingareas show that approximately 40 percent
of the sma is big sagebrush and grey rabbltbnrsh, bGtbnative s~ies characteristicof shmb-steppe communities.
Roughly 20 percent is Russian thistle, the remainder king either disturbed vegetation or bare gravel
(DOE 1996c:4-32), Because of past disturbances and human occupancy in the 200 Areas, wildlife associated
with shrub-steppe habitat is somewhat limited (DOE 1996c:S-7). Several animal species may be found in this
area. Bird s~ies include the burrowing owl, ferruginorrshawk, greatblue heron, loggerhead sbrike, long-billed
curlew, northern harrier, sage spam3w,Swainson’s hawk, western meadowlwk, vesper sparrow, and homed lark.
Poterrtid mammal species include the bkick-tailed jackrabbit, coyote, Great Basin pocket mouse, house mouse,
deer mouse, mule deer, Nuttall’s cottontail, raccoon, and badger. Reptiles likely to be seen include the gopher
sn~e, northern Pacific rattlestmke,western yellow-bellied mcer, arrdside-blotched lizard (Mecca 1997b:Poston
memo to Teal).

The 400 Area is characterized as postfire shrub-steppe habitat dominated by cheatgrass and small shrubs,
including gmy and green rabbitbrush. Generally, the same animal species listed above as potentially Incated in
the 200 Area may he found in the 400 Am%with the followingexceptions:~t blue heron, mccwn, and badger,
Species that may be inf~uently seen due to limited habitat as a result of fire include loggerhead shrike and sage
sparrow (Mecca 1997b:Poston memo to Teal). No smface water flows within 1.6 km (1 mi) of the proposed
facility locations in the 200 East and 400 Areas (Mecca 1997b).

3.2.8.2 Sensitive Habitat

Sensitive habitat comprises those terrestrial and aquatic (including designated wetlands) areas of the site that
support threatened and endangered, Sta,te-protected,and other special status plant and animal spwies.3

3 me Federal Government defines threatened and endangered s~ci.s in the E.danger& species Act, andwetlandsin 33CFR328.3.
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3.2.8.2.1 General Site Description

The primary jurisdictional wetlands on the Hanford Site are found along the Hanford Reach and include the
riprrriarrand riverine habitats associatedwith the river shoreline (DOE 19%b4-64). The riptian mne vties with
seasonal water-level fluctuations and daily variations related to power generation at Priest Rapids Dam, but is
known to sup~rt extensive stands of willows, grasses, various macruphytes, and other plants. Other large areas
of wetlands can be found within the Saddle Mountain National Wildlife Refuge and the Wahluke Slope Wildlife
Recreation Area, Wetland habitat in these areas consists of large ponds resulting from irrigation runoff. The
ponds support extensive stands of cattails and other emergent aquatic vegetation that are f~uently used as
nesting siks by waterfowl (DOE 1996a:3-42).

Sixty-five th~tencd, endangeti, and other special status species listed by the Federal Government or the State
of Washington may be found in the vicinity of Hanford, as shown in Table 3.2.6-1 of the Storage and
Disposition Final PEIS (DOE 1996x3-45),

3.2.8.2.2 Proposed Facility htions

Riparian habitats u a.ssrciated with the B Pond Complex near the 200 East Area and a small curding and
wastewater pond in the 400 Area (DOE 1996b:4-64). Wetland plants occuning along the shoreline of B Pond
include herbaceous aad woody species such as showy milkweed, wesmm goldenrud, three squm bulmsh,
borsetail rush, common cattail, and mulberry, Wildlife species observed include a variety of mammrds and
waterfowl (DOE 199k:4-33). Similar representativeplants and animals may be found in the 40ft Arcu, with the
exception of bulrushes, cattails, hometails, and mulkrry (Maca 1997aPoston memo to Teal).

No animals or plarrtson the Federal list of threatened and endaaged species are known to cccur on or around
the 4~ Area und 200 East Area. As indicated in Table 3–11, the Sta@of Washington has classified eight bird,
one mammal, four plant, and two reptile s~ies m threatened, endangered, or spies of concern. kggerhead
shrifreand sage sparrow nest in undisturbed sagebrush hab]tat. Other bird species of concern that may uccur in
shrub-steppe habitat are the bumowingowl, fermginous hawk, golden eagle, long-billedcurlew, sage thrasher and
Swainson’s hawk. The only mammal species is the State-listedendanged pygmy mbbit which have only rarely
been observed at Hanford. Pipers daisy has been found at B Pond near the 200 East Area and crouching
milkvetch, stalked-pod milkvetch,and squill onion are also found in the vicinity. The reptile species of concern
is the desert night snake and striped whipsnake (Dirkes and Hanf 1997:F.1–F,3; DOE 1996z3-@,
DOE 1996c:4-34).

3.2.9 Cultural and Paleontological Resrmrces

Crdtuml rcsoumes m humrarimprints on the landscapeand are defined and protectedby a series of Federal laws,
regulations, and guidelines. Hanford has a welldmumented Horrf of cultural and pafeontological resoumes.
The Hanford Cultural Resources Management Plan, approved by the State Historic preservation Officer
(Battelle 1989), establishes guidance for the identification, evaluation, mcordation, creation, and management
of these resoumes. There are 645 cultuml resource sites and isolated finds recorded. Forty-eight archaeological
sites and one building m included on the National Regiskr of HistoricPlaces. Nontinations have &n prepared
for seveml archaeologicaldistric~ and sites considered to k eligible for listing on the National Register. Mile
many significantcultuml msoumes have been identified, only atmut 6 pescentof Hanford has been suweyed, and
few of the known sites have been evaluated for their eligibility for listing on the National Register. Cultaml
resoume reviews w conducted whenever projecs arc proposed in previously unsuweyed areas. In recent yem,
reviews have exceeded 500 per year (DOE 1996b:4-68, 4-69),
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Table 3-11. Threatened and Endangered Speci=, Speci= of Concern, and
Sensitive Speeie5 Occurring or Potentially Occurring in the Vicinity of

200 East Area and 400 Area
Co-n Nams Sdentiflc Nam Fedemf Statm sIate status

Birds

Burrowing owl Athene cunicufaria Species of Concern CandidateS~ies
Ferruginous hawk Buteo regalis S~ies of Concern ~reatemd

tilden eagle Aquila chfysaeros Not listed CandidateSpecies

bggerhead shrike Lunius Iadovicianus Species of Concern CandidateSwies
brig-billedcurlew Numeniusameticanus Notlisted CandidateSpecies
Sagespmow Arnphispiza belli Not listed Candidate SFies

Sage thrssher Owoscopfes montanus Not ]iStKf Candidate Species

Swainson’s hawk Bureo swainsoni Not Iistcd Candidate Swies

Msncmd.v

py~y rabbit Brachylagus idahoenis S~ies of Concern Endangeti

Plants

Crouchingmilkvetch Astragaltu succumbens Not listed Monitor Group 3“

Pi~r’s daisy Etigeron piperianus Not Iistcd Sensitive

Squill onion Allium scillioides Not listed Monitor Group 3’

Stalked-pod nrilkvetch Astragolus sc/erocaTus Not listed Monitor Group 3’

Repdlss

Desefl night snake Hypsiglena /orquala Not Iistcd Monitor Group

stripedwhipsnskc Masricophis raeniatus Not Iistcd Candidate SWies

a Tmathat mmoreabundmt orlesstbreaten& thmp=viously assure&.
Source: D1rkesand Hmf1997:F.I-F.3;NE 199&:4-34.

Culture sites moftenwcupied continuously orintefittently over substmtial time spins. Forthis~ason, a
single lmation (si&s)may continevidence ofuwduring botihistoric mdpmhlstoric pritis, Inthediscussions
that follow, the numbers of prehistoric md historic resources are presented; the sum of these resources maybe
greater than thetoMnumkr ofsites repofled duetotils dual-use Msto~ at sites. Therefore, whemthetotal
number of sites mporcedis less thm the sum of prehistoric and historic sites certain locations were used during
both ~1’iOdS,

3.2.9.1 Prehistoric Resources

Prehistoric resources arc physical properties that remain from human activities that predate written records.

3.2.9.1.1 General Site Description

Currently, 283 prehistoric sites have been identified, 17 of which contain historic components. Of 48 sites
included on the NatiorrclRegister, 2 are individud sites (Hanford Island Site and Paris Site), ctrd the remainder
are located in seven amhaeologicaldistricts. h Bddition,four other mhacological districts have been nominated
or are planned to be nominated for the National Register. A num~r of sites have ~n identified along the
Middle Columbia River and in inland areas away from the river, but near other water sources. Some evidence
of human occupation has been found in the arid lowlands. Sites include remains of numerous pithouse villages,
vmious types of opn cmnpsites, graves along the riverbanks, spirit quest monuments (rock cairns), hunting
camps, game drive complexes, quarries in mountains and rocky bluffs, hunting and kill sites in lowland stabilized
dunes, and small temporarycamps near perennial soumes of water away from the river (DOE 1996b4-69, 4-70).

More than 10,000 years of prehistoric human activity in the largely arid environment of the Middle Columbia
River region have left extensive amhaeologicaldeposits. Archaeological smveys have been conducted at Hanford
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since 1926; however, little excavation has &n conducted at arryof the sites. Surveys have included studies of
Gable Mountain, Gable Butte, Snively Canyon, RattlesnakeMountain, Rattlesnake Springs, arrda portion of the
Basaft Waste IsolationProject Reference Repository location. Most of the surveys have fecusd on islarrdsand
on a 400-m (1,312-ft) wide ama on either side of the river. From 1991 tfrruugh 1995, the 100 Areas wem
surveyd, and new sites were identified. Excavationshave been conducted at several sites on the riverbanks arrd
islarrdsand at two unnamed sites. Test excavations have &n conducted at the Wafduke, Vemita Bridge, and
Tsulim sites and at other sites in Benton County (DOE 1996z3-48),

3.2.9.1.2 Proposed Facifity Locations

An mhaeological suwey has ken conducted for afl undeveloped portions of the 200 East Area and half of the
undevelop portions of the 200 West Area, No prehistoricsites were identified. Because most of the 200 Areas
am either developed or distur~, it is unlikely that they contain intact archaeological deposits. Likewise, most
of the 400 Area is distu~d arrdis unlikely to contain intact prehistoric or historic sites. A cultud resources
survey found only 12 ha (30 acRs) that were undlstu~, arrdno sites were identified either within the 400 Area
or within 2 krrr ( 1.2 nri) of the 4W AM. The Hanford Cultural Resources Mmgemenr PfarI provides for survey
work &fore constnrction arrd has contingency guidelines for harrdling the discovery of previously unkrrown
archaeological resources encountered during construction (DOE 1996x3-48).

3.2.9.2 Historic Resources

Historic resources consist of physical pm~rties that postdate the existence of wrimn records. In the
United States, historic resources are generally considered to& those that date no earlier tharr 1492.

3.2.9.2.1 General Site Dwription

There are 202 historic archaeological sites arrdother historic localities recorded at Hanford. Of these sites, 1 is
included on the National Register as a historic site, arrd56 are listed as archaeological sites. Sites atrd Iucalhies
that predate the Hanford era include homesteads, ranches, trash scatters, dumps, gold mine tailings, roads, and
townsites, including the Harrfordtownsite and the East White Bluffs townsite arrdferry landing. More recent
historic stmctures include the defense reactom arrd associated materials-processing facilities that played an
imporrarrtrole in the MarrhattarrProject arrdthe Cold War era (DOE 1996a348, 3-49).

Lewis and Clark were the first European Americans to visit this region, during their 1804 to 1806 expedhion.
They were followedby fur happers, military units, rmdminers. It was not until the 1860s that merchants setup
stores, a freightdepot, and the white Bluffs Ferry on the Hanfod Reach, arrdChinese gold miners began to work
the gravel bars. Cattle ranches opened in the 1880s, arrdfarmers soon followed. Several smafl thriving towns,
including Hanford, White Bluffs, arrdRirrgold, grew up along the riverbanks in the early 20th centmy. Other
ferries were established at Wafdukeand Richmond. T’hesetowns and nearly all other structures were razed after
the U.S. Government acquired the land for the original Hanford Engineer Works in the early 1940s (part of the
Marrhattan Project). Plutonium produced at the 100 B-Reactor was used in the first nuclear explosion at tie
White Sauds Missile Rarrge in New Mexico, arrdlater in the bomb that destroyed Nagasti, Japan, to help end
World War fL The Hanford 100 B-Reactor is listed on the National Register and is designated a National
Mechanical Engineering Landmark, a National Historic Civil Engineering Larrdmark,arrda National Nuclear
Engineering Landmark (DOE 1996a:3-48).

3.2.9.2.2 Proposed Facifity Locatiom

Whfdn the 200 ~ the only National Register+valuated historic site is the old White Bluffs freight road that
crossesdiagondly through tie 200 West Ama The mad, which was origimdlya Native American trail, has been
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in continuous use as a tmnsportation route since prehistoric times and has played a role in Eumpearr-American
immigration, regionaldevelopment, agriculture,and the recentHanfordoperations. me mad hm been deterrninti
eligible for inclusion on the National Register by the State Historic Preservation Officer, but the segment in the
2CN)West Ama is consideti a noncontributing element (i.e., lackingsufficient integrityto be a significantelement
of the road). A 1(M)-m(328-fi) restricted zone protects the road from uncontrolled dismrbance. Buildings in the
200 Area associated with the Manhattan Project and Cold War era have been evaluated for eligibility for
nomination to the National Register and are under review by the State Historic Preservation Officer. No known
historic resources have been identified in the 4W Area (DOE 1996b:3-49),

3.2.9.3 Native American R-urces

Native American resourcesare sites, m, and materials impo~t to Native Americans for religious or heritage
reasons. In addition, cultural values am placed on natural resourcessuch as plants, which have multiple purposes
within various Native Americangroups. Of primary concern areconcepts of sacred space that create the potential
for land-use confllcts.

3.2.9.3.1 General Site Description

Jn prehistoric and early historic times, the Hanford Reach was heavily populated by Native Americans of vtious
tribal tilliations. The Warrapum and the Charnnapum bands of the Yakima Tribe lived along the CohrmblaRiver
at what is now Hanford. Some of their descendants still live nearby at Priest Rapids, northwest of Hanford. Palus
People, who lived on the lower Sn&e River, joined the Wanapum and Chamnapum to fish the Hanford Reach,
and some inhabhed the east bank of the river. Walla Walla and Umatilla Pmple also made peridic visits to fish
in the ma. These people ~tahr tradhiorralsecular and religious ties to the region, and many have knowledge of
the ceremonies and lifewaysof their culture. me Wazhani,or Seven Drums religion, which has ancient mk and
originated among the Wanapum, is still practiced by many people on the Yakimz Umatill% WzmnSprings, and
Nez Perce Resewations. Native plant rmdanimal fds, some of which can he found at Hanford, are used in the
ceremonies performed by tribal memkrs (DOE 1996b:4-7I).

Consultation is required to identify the traditional cultm’alproperties that am important in maintaining the cultmal
heritage of Native American triks. Under separate treaties signed in 1855, the Confdemted Tribes and Bands
of the Yakima Indian Nation and the Confederated Tribes of the Umatilla Indian Reservation ceded lands to the
United States that include the present Hanford Site. Under the treaties, the tribes resewed the right to fish at usual
and accustomed places in common with the citizens of the territory, and retained the privilege of hunting,
gathering roots and berries, and pasturing homes and cattleupon open, unclaimed land. The Treaty of 1855 with
the Nez Peme Tribe includes similar reservationsof rights, and the Nez Perce have identified the Hanford Reach
as the location of usual and accustomed places for fishing. The Wanapum People are not signatory to any treaty
witi the United States and m not a fedemfly~ognized tribe; however, they live about 8 km (5 rni) west of the
Hanford boundary, they were historical residents of Hanford, and their interests in the area have been
acknowledged (DOE 1996b4-7 1, 4-72).

All these tribes are activeparticipants in decisions regardingHanford and have expressed concerns about hunting,
fishing, pastu~ rights, and access to plant and animal communities and important sites. Sites sacred to Native
Americans at Hanford include remains of prehistoric villages, burial grounds, ceremonial Ionghouses or ludges,
mck art, fishing stations, and vision quest sites. Cultumlly important localities and geogmphic featu~s include
RatdesnAe Mountain, Gable Mountain, Gable Butte, Goose Egg Hill, Coyote Rapids, and the White Bluffs
portion of the Columbia River (DOE 1996a3-49),
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Consultations (see Chapter 5 for discussion) would be initiated with appropriate American fndian Tribal
Governments upon publication of this SPD EIS to determine any concerns associated with the actions evaluated
in this SPD EIS.

3.2.9.3.2 Proposed Facility Locations

Neither the 200 East Ama nor the 400 Area is known to contain any Native American resources.

3.2.9.4 Palecmtologfcal Reaourcea

Paleontological resoumes ars the physical remains, impressions, or traces oi plants or animals from a fomrer
geological age.

3.2.9.4.1 General Site kription

Remains fmm the Pliocene and PleistoceneAges have been identifiedat Hanford. The Uppr Ringold Formation
dates to the Late PlioceneAge and contains fish, ~tile, amphibian, and mammal fossil remains. Late Pleistocene
Touchet beds have fielded mammoth bones. These beds am composed of fluvisl sediments deposited atongridge
slopes that sumound Hanford at distances greater tharr 5 km (3.1 mi) from the 200 and 400 Areas
(DOE 1996z3-49).

3.2.9.4.2 Proposed Fsrciffty Locations

No paleontological resources have been reported near the 200 and 400 Areas.

3.2.10 Land Use and Viual Raources

3.2.10.1 Land Use

Land may be characterized by its potential for the Imation of human activities (land use), Natural resource
attributes and other environmental characteristics could make a site more suitable for some land uses than for
othem. Changes in land use may have both beneficial and adverseeffects on other ~sources (biological,cultural,
geological, aquatic, and atmospheric).

Hanford covers approximately 1,450 km2 (560 mi2) of the southeastern part of the State of Washington and
extends over parts of Benton, Grant, and Fmnkfin Counties, The site is owned entirely by the Federal
Government and is administeti and controlled by DOE (DOE 1996a3-23).

3.2.10.1.1 Genersl Site Description

The Tri-Cities ama soutiesst of Hanford includes residential, commercial, and industrial land use. This area,
encompassing the cities of Richland, Kennewick, and Pasco, is the population center closest to Hanford,
Additional cities near the southern boundary of Hanford include Benton City, Presser, and West Richland
(DOE 19%b:4-8 1). Agricultom is a major land use in the remaining areas sumunding Hanford, fn 1996, wheat
was tie largest crop in terms of ru-eapkurtedin Benton, Fmnklin, and Gmnt Counties. Alfatfa, apples, asparagus,
cherries, corn, grapes, and potatms are the other major crops in Benton, Franklin, and Gmnt Counties
(DOE 1996b:4-106). Hanford is a Superfund site, listed on the Natiomd Priorities List. Public access to most
facility areas is restricted.
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DOE has desigrsatedthe entire HrmfordSite ax a National Environmental Research Park, an outdoor laboratory
for ecological ~search to study tie environmental effects of energy development. The Hanford National
Environmental Research Park is a shrub-steppe habitat that contains a wide rarrgeof semiarid land ecosystems
and offers tbe opportunity to examine linkages between terrestrial, subsurface, arrd aquatic environments
(DOE 1996a3-23).

Land-use categoriesat Hanford include reactor o~rations, waste oprations, administrative support, operations
support, sensitive areas (inchrdlng environmentally or culturally impo~t areas), R&D and engineering
development, arrd undevelo@ areas. Generalizecfland uses at Harrfordrmd vicinity are shown in Figure 3-9.
Approximately 6 ~rcent of Hanford hm &n disturbed arsd is occupied by operational facilities
(DOE 1995a4-1). Harrfod contains a variety of widely disperxd facilities, including old reactors, R&D
facilities,and vuious production aod processing larrts. The largest category of existing Hanford land use is tbe

.Bsensitive areas. Approximately 665 kmz (257 rm ), nearly half the site, have&n designated as ecological study
areas or refuges. Sensitive open-space areas include the Fltzner-Eberhardt Arid Lands Ecology Reserve near
Rattlesnake Mountain, rmd hvo mm north of the Columbia River the Saddle Mountain National Wildlife
Retirge, administered by USFWS, and the Wahluke Slope Wildlife Recreation Area,mauaged by the Washington
State Department of Fish arrdWildlife (DOE 1996b4-109). Other s~iaf status lands in the vicinity include
McNary National Wildlife Refuge, administered by USFWS, and the Columbia River Islands Area of Critical
Environmental Concern arrdMcCoy Canyon, both administered by the Bureau of LarsdManagement (BLM).

The Fitzner-Ekrftardt Arid Lauds Ecology Reserve, encompassing approximately 315 km2 (122 miz) in the
southwestern ~rtion of Harrford,is managed as a habitat and wildlife reserve and environmental research center
by the USFWS (DOE 1996b4-109, Sandberg 1998a). The Rattlesnake HIIIsResearch Nahrml Area of the And
Lands Ecology Reserve remains the largest Research Natural Area in the State of Washington. Because public
access to the Arid Lands Ecology Reserve bus been restricted since 1943, the shrub-steppe habhat is virtcrally
undistrr~. ~Is g~~phic umacontains a number of small, contaminated sites that were remediated in 1994
rmd 1995 and have beerrrevegetated (DOE 19%b:4- 109).

The Columbia River, which is adjacent to arrdrrrns through the Hanford Site, is used for public boating, water
skiing, fishing, arrdhunting of uplarrdgame birds and migratoryfowl. Public access is allowed on certain islands,
while other areas are considered sensitive Mause of unique habitats and the presence of cultural resources
(DOE 1996b:4-109). The area known ax the HatsfordReach includes the quarter-mile strip of public Iuud on
either side of the last f~-flowing, nontidat segment of the Columbia River. In 1988, Congress passed Public
Law 100-605, krrownas the Comprehensive Conservation Study of the Hanford Reach of the Columbia River,

which required the Secretary of the Interior to prepare a study in consultation with the Secretary of Energy to
evaluate outstanding featu~s of the Hanford Reach (DOE 19%b:4- 109). The results of Oris study can bc found
in the Hanford Reach of the Columbia River Comprehensive River Consewatiorr Study and Environmental
Impact Staremnt (NPS 1994). The strrdyrecommends that Con~ss designate m 80-km (50-mi) segment of the
Columbia River extending downs= frum below Priest Rapids Dam to near Johnson Island (river mile 346.5
to river mile 396) as a Nationrd Wildlife Refige arsdWild and Scenic River.

About 2,400 ha (5,930 acres) or 1.7 percent of OretotaJ acreage at Harrford is avtilable for tiloactive waste
marragementfacilities (DOE 1997b:4-20). Onsite pmgmmmatic aad generalpurpase space totals approximately
799,~ mz (8.6 million #). Fhiy-one pescentor approximately408,~ m2 (4.4 million ftz) is general pu~ose
space, inchrdlng offices, lalmmtories,shops, warehouses,and other supprt facilities. The remaining 392,000 mz
(4.2 million ~) of space is devoted to programmatic facilities, including processing,evaporation, filtration, waste
recovery, waste treatment, waste storage facilities, md R&D laboratories (Mecca 1997a 120).

The 200 East Area is on the Central Plateau. This areas occupies about 11km2 (4.2 ti2) and is dedicated to fuel
reprocessing, waste-processing management, arrddisposal activities. Waste o~rations and operations support
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are the primary land uses. The Environmental Restoration Disposal Facility provides disposal capacity for
environmental remediation waste genemted during remediation of the Hanford Site (DOE 1996b:4-11O).

The 400 Area uccupies0.6 kmz (0.2 miz) and is tiut 8 km (5 nri) northwest of dre 300 Area (DOE 1995b:4-2).
It is the site of ~F rrsd in the testing of baler reactorsystems. Also in this ma is FMEF, an unused bcrildlng
designed to fabricate fast breeder reuctor fuel.

The HarrJord .Si~eDevelopment Pkn provides an overview of land use, infrastructure, and facility requirements
to support dre DOE missions at Hanford (DOE 1996b4-109). fncluded in the plan is a Master Plan section that
outlines the relationship of the land and the infmstroctum requid to support Hanford Site missions
(DOE 1996b:4-109). The DOE Richlarrd O~mtions Office bas undertaken new comprehensive land-use
planning to define how to kst use the land at Hanford for the next 30 to 40 years (DOE 1996*3-23). Its
Comprehensive l.uti-Use Plan identities existing and planned land uses, with accompanying restrictions; covers
a specific timeframe; and will be updated as necessary.

Private lands bordering Hanford are subject to the planning regulations of Benton, Fratddin, and Grant Counties
and the city of Richburd. Most of the land at Hanford is situated in Benton County. Benton County and the city
of Richland have a comp~hensive land-useplanning prwess under way, with deadlines mandated under the State
of Washington Growth Management Act of 1990 (DOE 1996a3-23).

Under separate treaties signed in 1855, lands occupied by the present Hanford Site were ceded to the United
States by the ConfederatedTribes and Bands of the Yakima fndian Nation and by the Confederated Tribes of the
Umatilla IrrdIanResewation (DOE 1996b4- 115). Under these waties, the tribes retained the right to fish in heir
usual and accustomed places, md to hunt, gather routs and berries, and pasture horses and cattle on open,
unclaimed lands. Tribal fishing rights have been recognized as effective within the Hanford Reach.
DOE considers Hanford’spast nuclear materialsproduction mission and its cumnt mission of waste management
inconsistent with the continued exercise of these treaty-reservedprivileges (DOE 1996b:4-115,4-1 I6).

3.2.10.1.2 Proposed Facility hcatiorss

The 20i)Fast Area is on a plateau but 11km (6.8 mi) frum the Columbia River. The 200 East and West Areas
cover abuut 16 km2 (6.2 miz) and have been ddlcated for some time to feel-reprocessingand waste management
and disposal activities (DOE 1995b:4-2). Waste oWrations w confined primarily to the 2W Areas. The
200 East Area had previously been used to repmess imdiated nuclear fuel and to store the resulting wrote
(DOE 1996c:4-50). The land is cumntly disturbed and is designated for waste o~rations. The distance from
the 200 East Area to the nearest site boundary is approximately 10 km (6.2 mi).

The land in the 4W Area is currently dism~ and is designated for reactor operations. The distance from the
4W Area to the nearest site boundary is 7 km (4.3 mi).

3.2.10.2 V1surd Rwurces

Visual resourcesare natural and humatr-cmted featuresthat give a particular landscape its characterand aesthetic
quality. Mdscap character is determined by the visual elements of form, line, color, and texture. All
four elements are present in every landscape;however, they exert varying degrees of influence. The stronger the
influence exerted by these elements in a landscape, the more interesting the landscape. The more visual variety
that exists with harmony, the more aesthetically pleasing the landscape.
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3.2.10.2.1 Genersl Site Description

Harrfod is in the Pasco Basin of the Columbia Plateau north of the city of Rlchland, which is at the confluence
of tbe Yakima and Columbla Rivers. The topography of land in the vicinity of Hanford ranges from genendly
flat to gently rolling, Rattlesrmke Mountain, rising to 1,060 m (3,480 ft) above mean %a level, forms the
southwestern boundmy of the site (DOE 1995z4-33). Gable Mountain zrrd Gable Butte are the highest land
fomrs within the site, rising uppruximutely60 m (200 ft) and 180 m (590 ft), respectively. The Columb]a River
flows through the northern part of the site and, turning south, forms part of the eastern site boundary.
White Bluffs, steep whitish-bruwrrbluffs adjacent to the Columbia River and abuve the northern boundary of the
river in tils region, area striking feature of the lundsca~ (Neitzel 1996:4.125).

Typical of the regional shnrb-steppedesert, the site is dominated by widely spaced, Iow-bmsh gmsslarrds.A large
area of unvegetuted, mobile sand dunes extends slong the east bundary, and unvegetated blowouts ure scattered
throughout the site. Hanford is characterized by mostly undeveloped land, with widely spaced chrstem of
industrial buildings along the southern and western banks of the Columbla River and at seveml interior locations.

The adjacent visual kurdscapeconsists primarily of mml mngeland and farms; the city of Richkurd, pari of the
TriQlties ma, is the only adjoining urban area. Viewpoints affected by DOE facilities m primarily associated
with the public access roadways(including State Routes 24 and 240, Hanford Road, Horn Rapids Road, Route 4
South, and Steven Drive), the bluffs, and the northern edge of the city of Richland, The WPPSS nuclear reactom
and DOE facilities m brightly lit at night and are highly visible fmm many m, Developed arem are consistent
with a Visual Resoume Management (VRM) Class 5 designation,while the remainder of the HanfordSire ranges
in VRM designation from Class 3 to Class 4.

Site facilitiesacross Hanford can be seen from elevated Iucations(e.g., Gable Mountain), a few public roadways
(StateRoutes 24 and 240), and the Columbia River. State Route 24 provides public accessto the northernportion
of the site. The height of stmcNres ranges from abmrt3 to 30 m (IOto 100 fi), with a few stacks and towem that
reach 60 m (21XIft). Viewsheds zfong this highway include Iimiti viewsof the Columbla River where the road
drops down into the river vafley. A turnout on State Route 24 along the north side of the river offers views of the
river and B- and C-Reactom. A rest stop afong the mad to the south of the river provides views of the Umtium
Ridge to the west, the Saddle Mmmtuins to tie north, and the Columbla River valley to the east and west
(DOE 1996b:4-96). State Route 240 provides public access to the southwestern portion of the Hanford Site.
Viewsheds along this highway include the flat, open lands of the Arid Lands fiology Reserve in the foreground
to the west, with the prominent Paks of Rattlesnake Mountain and the extended ridgelines of the Rattlesnake
Hills in the background. From the highway, views m expansive due to the flat terrain, with Saddle Mourrtuin
in the distance to the north and steam plumes from tie WPPSS reactorc~ling tuwers often visible in the distance
to the east. Views of DOE facilities from the surface of the Columbia River are generally bluckd by high
riverbunks; however, steam plumes from the WPPSS facility are visible.

3.2.10.2.2 Proposed Facifity Locations

Facilities in the 200 East Area m in the interior of the Hanford Site nd cannot be seen from the Columbia River
or State Route 24. Views to the east from State Route 240 include fairly flat termin, with the stmctums of the
200 East and 200 West Areas in the middle ground with Gable Butte and Gable Mmtntain visible in the
back~und. Developed areaswitbin the 200 East Area are consistent with a VRM Ckiss 5 designation. Natural
features of visual interest within a 40-km (25-mi) mdius include the Columbia River at 10 krn (6.2 mi),
Gable Butte at 10 km (6,2 mi), RattlesnakeMountain at 14 km (8,7 mi), and Gable Mountain at 5.3 km (3.3 mi).

FMEF, the tallest building in the 400 Area, is 30 m (100 ft) tatl and can k seen from State Route 240.
Developed areas within the 40il Area arc consistent with a VRM Class 5 designation, Natural features of visual
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interest within a 40-km (25-mi) radius include the Cohrmbla River at 6.8 km (4.2 rrri),Gable Butte at 27 km
(17 mi), Rattlesn&e Mountain at17km(11 mi), and Gable Mountainat19km(12 mi) [Mecca 1997x18).

3.2.11 Infrastructure

Site infrastructure includes those utilities and other resources required to suppofi construction rmd continued
operation of rrrission-relatedfacilities identified under the various proposed alternatives.

3.2.11.1 General Site Description

Hanford has numermrs research, processing, and administrative facilities. An extensive infrastrucmre system
supports these facilities, as shown in Table 3–12.

Table 3-12. Hanford Sitewide Infrastructure Characteristic
Resource Current Usage Site Capacity

Transportation

Roads(km) 420 420

Railroads(km) 204’ 204’

Electricity

Energy consumption (MWh/yr) 323,128 2,484,336

Peak load (MW) 60.7 283.6

Fuel
Naturalgas (m3/yr) 459,200 20,804,~
oil (fJyr) 9,334,800 14,775,mb
Coal (rfyr) NAC NAC

Water (1/yr) 2,754,000,~ 8,263,~,000

a DOE is in the process of discontinuing mil service to most of Hanford (see Section 3.2. t 1.1.1 ),
b As supplies get low, more can be supplied by tmck or roll.
c See Secti0n3.2.1.1. f.
Key: NA, not applicable.
Source Teal 1997:4,

3.2.11.1.1 Transportation

Hanford ha a network of paved msds, with 104 km (65 mi) of the 420 km (261 mi) of these roads accessible to
the public. The site is crossed by State Route 240, which is the main route traveled by the public. Most onsite
employees travel Route 4, the primary highway from the Tri-Cities srea to most Hanford outer work lccations.
A recently constructed access road between State Route 240 and the 200 West Area has alleviated peak traffic
congestion on Route 4. Access to the outer rimas(100 and 200 Areas) is contmlld by DOE at tie Yaki~ Wye,
and Rattlesnake bticades (DOE 1996a:3-26; Mecca 1997a:126).

Onsite rail transport to Hanford is provided by a short-line milroad. Hanford’s milroad is a Class IIf Railroad
System, as defined by the Fedemf Railroad Administration. Its common carrier tie is with the Union Pacific
Railroad in Rlchland (DOE 1996a3-26; Mecca 1997a 126). The site milroad is in tmnsition from
DOE ownership to the Pofl of Benton with a planned date of Octokr 1, 1998. At that time only the southern
portion of the rail line that is connectedto and servicedby Union Pacific would k transferred. It is ex~ted that
the Port of Benton will also have track rights as fsr north as the WPPSS reactors. By Septem&r 30, 1998,
DOE rail operations will be discontinue. There am no current pksns for service north of WPPSS
(Sarrdkrg 1998a).
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3.2.11.1.2 Eleetncity

Most site electdc pwer is purchased from the Bonneville Power Administration and routed through substations
and switching stations in a manner tf3atprovides supply redundancyon the electricaltransmission and distribution
systems. Bonneville Power Administration electric power is provided to three distinct systems on the Hanford
Site, the 100~00 k System, the 300 Area System, and the 400 ARa System (Mecca 1997a 137). Power for
the 700, 1100, and 3000 Areas is provided by the city of Richland (DOE 1996b4-93).

3.2.11.13 Fuel

NaNral gas, provided by the Cascade Natuml Gas Corporation, is used in a few lucations at Hanford, Fuel oil
and propane are also used in some areas. Oil capacity is only limited by the number of deliveries by truck

(DOE 1996a3-27).

3.2.11.1.4 Water

The Cohrmbla River is the primary sourceof raw water for Hartford. Average annual river flow through the site
is approximately 203 mioion I/tin (54 million gaVmin)(Mecca 1997x126). The Export Wa@rSystem supplies
raw river water to the 100-B, 100-D, 200 East, 200 West, arrd 251-W potable water filtration and treatment
systems. Daily pumping averages about 72 million I/day (19 million gaVday)(Rohl 1994:2-2). Wells supply
water to the 4W Area and a variety of low-use facilities at remote Iwations (Mecca 1997x126),

3.2.11.1.5 Site Safety Services

The Hanford fire department operates four fire stations within the Hanford Site. The stations are strategically
lucated to ensrrr’eminimum response time to all facilities. The fire department also provides the site with
ambulance, emergency medical technicians, and advanced first aid-certified firefighters (Mecca 1997a 154).

3.2.11.2 Proposed Facility Lorations

A summary of the infmstructum characteristics of the 200 East Area and the 400 Area’s FMEF is shown in
Table 3–13.

Table 3-13. Hanford Infrastrudure Characteristics for 200 East Area and FMEF

200 East Area FMEF

Current Current
Resource Usage Capacity usage Capacity

Electricity

Energyconsumption(MWh/V) 66,671 345,m 7,300 61,~

Peak load (MW) 16.6 40.0 4.1 26.6

Fuel

Naturalgas (m3/~) NA
oil (I/y)

NA NA NA
7,294,220a NAb 760 18,~b

Coal(tiyr) NA NA NA NA
Water (Vyr) 688,6m,csxt 2,596,~,~ 41,690,~ 397,950,0CH3
~ SeeSandkrg1998c.

Assupplies get low, more can be supplied by tmck or rail,
Kefi FMEF.Fuelsand Materiats Examination Facilitfi NA, “01applicable.
Sauw DOE 1996& Ted 1997:4.
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3.2.11.2.1 Electricity

Power to the 1~/20il Area electrical system is provided from two sotswes,the Bonneville Power Administration
Midway substation at the northwestern site boundary, and a transmission line from the Bonneville Power
Administration Ashe substation. The 100/200 Ama electicd systcm consists of about 80 km (50 rrri)of 230-kV
transmission lines, six primary substations, about 217 km (135 mi) of 13.8-kV distribution lines, and
124 secondary substations. The 100/200 Area transmission and distribution systems, as witi the Bonneville
Power Administration source lines, have redundant rorrtingsto ensure electrical service to individual areas and
d=ignated facilitieswithin those areas (Mecca 1997a 137). The substation providing power to the 200 Ama has
a pe~ load capacity of 40 MW (Teal 1997:4).

Primary electricpower to the 401)Area is provided by two 115-kVBonneville Power Adrninistmtion transmission
lines, one from the Bonneville Power Administration Benton substation and the second from the Bonneville
Power AdrnirristmtionWhite Bluffs substation. Them is one 13.8-kVtie line from the 300 Area to the 400 A~a
emergency power system that also provides alternate power for maintenance oumges. Redundancy in the
distribution lines to designated facilitiesensures continuity of service and mroutirrgof power for maintenance of
system comfmnerrts.The approximate lengths of distribution lines in the 400 ha m as follows: 13.8-kV lines,
7,3 km (4.5 mi); 2.4-kV lines, 518 m (1,70i3ft); and 480-V lines, 14.6 km (9.1 mi), There are two substations
in the 400 Ama 451A, which serves ~ reactorand associated buildings, and451 B, which serves FMEF and
associated buildings (Maca 1997a:168, 169). The peak load capacity for FMEF is 26.6 MW and the cur’mrrt
usage is 4.1 MW (Td 1997:4).

3.2.11.2.2 Fuel

Coal-tire steam generation facilities have &n shut down at Hanford. The conversion to oil-fired sources was
completed in 1998 (see Section 3,2,1.1.1). Fuel usage at 200 Area would be about 7,294,220 I/yr
(1,926,935 gal/y) (Sarrdberg1998c), Fuel usage arrdcapacity at FMEF are 760 I/y (201 gal/fl) arrd 18,9W I/yr
(4,993 gal/yr), respectively (Teal 1997:4).

3.2.11.2.3 Water

The 200 East Area is the major consumer of raw water delivered via the Export Water System. That water is
received at the 11.4-million-l (3-million-gal) 282-E Reservoir at a capacity of 9,842 I/tin (2,600 gal/mirr),
Monthly average potable water flow in the 200 East Area ranges ktween 3,028 arrd 3,312 I/rein (800 and
875 gal/rein). Daily average flow can vary widely, depending primarily on area activity (Rohl 1994:2-5, 2-6),

The 400 Area meives water from three underground deep-water wells, Each of these wells has a pumping
capacityof 833 I/mirr(220 gal/rnin). Water is pumped to three aboveground storage tanks that have a combined
capacityof 3,028,320 I (800,~ gal). The observedflow mrrgesfrom 681 I/rnirr(180gal/rnin)during the summer
months to 284 I/rein (75 gal/rein) during the winter months (Rohl 1994:2-7),
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3.3 lNEEL

INEEL is in southeastern Idaho and is 55 km (34 mi) west of Idaho Falls, 61 km (38 mi) northwest of
Blackfoot, and 35 km (22 mi) east of Arco (see Figure 2–3). The site has about 445 km (277 mi) of roads,
both paved and unpaved, and 48 km (30 mi) of railroad track (DOE 1996a 3-104).

There are 450 buildings and 2,000 support structures at INEEL with more than 279,000 mz (3 million ftz) of
floor space in varying conditions of utility. INEEL has approximately 25,100 mz (270,000 ft2) of covered
warehouse space and an additional 18,600 mz (200,000 ft2) of fenced yard space. The total area of the vtious
machine shops is 3,035 mz (32,665 ft2) (DOE 1996a:3-104).

There have been 52 research and test reactors at INEEL used over the years to test reactor systems, fuel and
target design, and overall safety. In addition to its nuclear reactor research, other fNEEL facilities are operated
to support reactor operations. These facilities include HLW and LLW processing and storage sites, hot cells,
analytical laboratories, machtne shops, laundry, railruad, and administrative facilities. Other activities include
management of one of DOE’s largest storage sites for LLW and TRU waste. Until 1992, spent reactor fuels
were repressed at INTEC to rwover enriched uranium and other isotopes, Due to a DOE decision to
terminate spent fuel reprocessing, fNTEC was transferred to the DOE Office of Environmental Management
program for disposition. fNTEC contains the new Waste Calcining Facility, which processes liquid HLW
streams to a calcined solid (granular form). Beginning in the early part of the next centmy, a waste
immobilization facility will conven the calcined solids into a glass or ceramic for disposal in a Federal
repository. Additionally, miscellaneous spent fuel from both DOE and commercial sources is scheduled for
interim storage at INTEC. Within the existing security perimeter, the Fuel Processing Facility (FPF) is a
special nuclear material storage and processing facility that is 95 percent complete and has never been operated
(DOE 1996a:3-104).

DOE activities at INEEL have been divided among eight distinct and geographically separate function areas
as listed in Table 3–14.

DOE Activities. Environmental management activities include R&D for waste processing at the Power Burst
Facility and providing waste management expertise to the Radioactive Waste Management Complex. The
Power Burst Facility performs R&D for waste reduction programs and the Boron Neutron Capture Therapy
Pmgrmrr. Waste management efforts at INEEL are directed toward safe and environmentally sound treatment,
storage, and disposal of radioactive, hazardous, and sanitary waste. Major waste reduction facilities include
the Waste Engineering Development Facility, the Waste Experimental Reduction Facility, and the Mixed
Waste Storage Facility (DOE 1996a 3-104).

The following additional DOE activities are at INEEL:

. The Test Area North complex consists of several experimental reactors and support facilities
conducting R&D activities on reactor performance. These facilities include the technical support
facility, the containment test facility, the water reactor research test facility, and the inertial engine test
facility. The inertial engine test facility has been abandoned, and no future activities are planned, The
remaining facilities support ongoing programs.

. Materials testing and environmental monitoring activities were conducted in the Auxiliary Reactor
Area. The facilities in this area are scheduled for decontamination and decommissioning (D&D).

3-48



Affected Environment

Table 3-14. Current Missions at INEEL
Mission Description Sponsor

ArgonneNational
Laboratory-West

RadioactiveWaste
ManagementComplex

PowerBurstArea

Test AreaNorth

Test ReactorArea

Idaho Nuclear Technology and
Engineering Center

Naval Reactors Facility

Central Facilities Area

Conduct research and develop technology to
deal with nuclear issues such as stabilization
of spent nuclear fuel; development and
qualification of high-level nuclear waste
fores; characterization, treating and
stabilization of mixed waste to allow disposal;
nuclear facility decommissioning; and similx
activities.

Provide waste managemnt functions for
present and future site and DOE needs.

Perform waste processing, technology research,
and development; provide interim storage for
hazardous wastes.

Perform reseurcb on spent nuclear fuel casks,
and spent nuclear fuel handling systems.
Perform disassembly and decommissioning of
large radioactive equipment. House a project
to manufacture armor packages for Army
tanks.

Perform irradiation service, develop nuclear
instmments, and conductsafetyprograms;
develop methods to meet radioactive release
limits,

Provide spent fuel storage and high-level waste
processing.

Standby facility for conducting ship propulsion
reactor research and training.

Provide centralized support services for the site.

Office of Nuclear Energy;
Assistant Secretmy for
Environmental Management

Assistant Secrelwy for
Environmental Management

Assistant Secretary for
Environmental Management

Office of Nuclem Energy

Office of Nuclear Energy;
Office of Naval Reactors

Assistant Secretary for
Environmental Management

Office of Naval Reactors

Idaho Operations Office

Source: DOE 19%a:3- 105.

. The A~–W facility urea consists of several major complexes, including the Experimental Breeder
Reactor II, Transient Reactor Test Facility, Zero Power Physics Reactor, Hot Fuel Examination
Futility, Fuel Cycle Facility, and Fuel Manufacmring Facility. The Experimental Breeder Reactor II
wus used to demonstmte the integrul fast reactor concept. The Tmnsient Reactor Test Facility and the
firo Power Physics Reactor are used to conduct reactor analysis snd safety experiments. The Hot
Fuel Examination Facility provides inert-atmosphere containment for handling and examining
irmdiated reactor fuel. The Fuel Cycle Facility has been mdltied for the integral fast reactor program
to demonstrate remote reprocessing and refabrication. The Fuel Manufacturing Facility is used to
mnmrfacture metallic fuel elements and store plutonium material.

● The Test Reactor Area contuins the Advunced Test Reactor. This reactor is used for irradiation testing

of reactor fuels and material properties; instrumentation for naval reactors; arrd production of
radioisotopes in support of nuclear medicine, industrial applications, resenrch, and product
sterilization.

● The Naval Reactors Facility is oprated under juridlction of DOES Pittsburgh Naval Reactors Office.
Frrcludd at this facility sre the submarine prototypes md the expended core facility. Activities include
testing of udvancd desigo equipment and new systems for crumnt navufnuclear propulsion plats md
obtaining data for future designs.
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. The Central Facilities Area provides sitewide support services, including tmnsportation, shop services,
health services, radiation monitoring, and administrative offices.

Non-DOE Activities. Non-DOE activities at INEEL include research being conducted by the National
Ocemic and Atmospheric Administration (NOAA), U.S. Geological Suwey, aod vmious institutions of higher

learning. These activities support the designation of fNEEL as a National Environmental Resemch Park
(DOE 1996a3-1 06),

3.3.1 Air Quality and Noise

3.3.1.1 Air Qrsafity

Air pollution refers to any substance in the air that could hamr human or animal populations, vegetation, or
structures, or that unreasonably interferes with the comfortable enjoyment of life and property. Air pollutants
are tmnsported, dispersed, or concentrated by meteorological and topographical conditions. Air quality is
affected by air pollutant emission cbaractet-istics, meteorology, and topography.

3.3.1.1.1 General Site Description

The climate at INEEL and the sumounding region is characterized as that of a semiarid steppe. The average
annual temperature at fNEEL is 5.6 ‘C (42 “F); average monthly temperatures range from a minimum of
-8.8 ‘C (16.1 “F) in Jmmmy to a maximum of 20 “C (68 “F) in July. The average annual precipitation at
~EL is 22 cm (8.7 in) (Clawson, Start, mrdRicks 1989:55, 77). Prevailing winds at fNEEL are southwest
to west-northwest with a second~ maximum frequency from the north-northeast to northeast. The average
annual windspeed is 3.4 m/s (7.5 mph) (DOE 1996%3-112). Additional information related to meteorology
and climatology at JNEEL is presented in Appendix F of the Srorage and Disposition Final PEIS

(DOE 1996zF-8-F-11 ).

INEEL is within the Eastern Idaho fntmstate AQCR #61. None of the areas within INEEL and its sumomrding
counties are designated as nonattainment areas with respect to the NAAQS for criteria air pollutants
(EPA 1997e). The nearest nonatta.inment area for pmticulate matter is in Pocatello, about 80 km (50 mi) to
the south, Applicable NAAQS mrd Idaho State ambient air quality standards are presented in Table 3–15.

Tbe nearest PSD Class I area to INEEL is Craters of the Moon National Monument, Idtio, about 53 km
(33 mi) west-southwest from the center of the site. Them are no other Class I arem within 100 km (62 mi) of
JNEEL. PSD ~mrits have been obtabred for the coal-fired steam-generating facility next to INTEC and FPF,
which is not expected to be operated (DOE 1996a3- 112).

The primary sources of air pollutants at fNEEL include calcination of high-level radioactive liquid waste,
combustion of coal for steam, and combustion of fuel oil for heating, Other emission sources include waste
burning, coal piles, industrial processes, vehicles, and fugitive dust from burial and construction activities.
Table 3–15 presents the existing ambient air concentrations attributable to soumes at fNEEL, which are based
on maximum emissions for tbe yea 1990. These emissions were mcdeled using meteorological data from
1992 (DOE 1996%3-1I2–3-114). Acturd mmual emissions from sources at INEEL are less than these levels,
and the estimated concentrations bound the actual fNEEL contribution to ambient levels. Only those polhrtarrts
that would be emitted for any of the surplus plutonium disposition alternatives are presented. Concentrations
shown in Table 3–15 attributable to INEEL are in compliance with applicable guidelines and regulations.

Measured air pollutant concentrations at fNEEL air-monitoring locations during 1995 indicates an annual
average nitrogen dioxide concentration of 3.8 pg/m3; sulfur dioxide concentrations of 15 pg/m3 for
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Table 3-15. Comparison of Ambient A1r Concentrations From INEEL Sources

Wltb Most Stringent Applicable Standards or Guidelines, 1990

Most Stringent Standard
or Guideline Concentration

Pollutant Averaging Period @d
~3). (##

~3,

Criteria pollutant

Carbon monoxide 8 hours lo,mb 284

1 hour 40,0i30b 614
Nitrogen dioxide Annual , ~b 4
Ozone 8 hours 157’ (d)

PMIO Annual ~Ob 3
24 hours Isob 33

‘“2,5 3-year annual 15’ (e)
24 hours (98th percentile 65’ (e)
over 3 years)

Sulfur dioxide Annual gob 6
24 hours 365b 135

3 hours I ,30i3b 579

Hazardous and other toxic
compounds

Benzene Annual 0.12f 0.029

Ethylene glycol 24 hours 6,350f (E)
‘ The more stringent of the Federal and State standards is presented if both exist for the averasing period. ‘171eNAAQS

(EPA 1997b), ocher [ban those for ozone, ptiiculate matter, and lead, and those based on annual averases, are not to be exceeded
more than once ~r year. The I -hr ozone standard is attained when the expected num~r of days per year with maximum hourly
averase concentrations above the standard is s 1. The 1-hr ozone standard applies only to nonattainment ueas. Tbe 8-hr ozone
standard is attained when the 3-year average of the annual founh-highest daily maximum 8-hr averase concentration is less than
or equaf to 157 @~m3. ~e 24-hr pmiculate matter standwd is attained when the expected number of days with a 24-hr average
concentration above the standard is s 1. The annual arithmetic men pafiiculate matter standard is attained when the expected
mnual arithmetic mean concentration is less than or equal to the standard.

b Federal and Stare standard.
c Federal standard.
d Not directly emitted or monitored by tbe site.
~ No data is available with which to assess PM25 concentrations.

Accepmble ambient concentration Iimd in Rulesfor IheControl of Air Po[[urio”in idaho. 7be concentration applies onty to new
(not existing) sources and is used here as a reference level.

g No concentration reported.
Key: NAAQS, National Ambient Air Quality Standards,
Note: The NAAQS also include standards for lead. No sources of lead emissions have ken identified for any of the dtematives
presented in Chapter 4. Emissions of other air potlutmts not listed here have been identified at lNEEL, but are not associated with
any of the aftematives evafuated ~ese other air pllutants are quantified in the Storage and Disposition Final PEIS (DOE 1996a).
EPA recently revised tbe ambient air quafity standards for particulate matter md ozone. me new stmdards, finalized on July 18,
1997, changed the ozone primary and seconda~ standards from a I.hr concentration of 235 pglm3 (0.12 ppm) to an 8-hr
concentration of 157 v~m3 (0.08 ppm). During a transition ~ricd while States are developing State implementation plan revisions
for attaining and maintaining these standards, the 1-hr ozone standard will continue to Ipply in “onatttinment areas
(EPA 1997c38855). For pmiculate maner, the cument PM iOannuaf standard is mttined. md twO‘“2.5 stmd~ds ~ added. ‘rhese
standards Ue set at a 15-pglm3 3-year annuti arithmetic ~ based on comunit~oriented monitors md a 65-uglm3 3-yem average
of the 98th percentile of 24-hr concentrations at population-oriented monitors. The revised 24-hr PMIO standard is based on the
99th percentile of 24-hr concentrations, The existing PM,0 standards will continue to apply in the interim period
(EPA 1997d:38652).
Source: Abbott, Crockett, and Moor 1997:7; EPA 1997k ID DHW 1995.

3-hr averaging, 10 #~m3 for 24-hr averaging, and 2.1 &g/m3 for the annual average; atrd an annual average
total suspended particulate concentration of 15 <g/m3 (Abbott, Crockett, afrd Moor 1997:7). Measured
concentrations attributable to INEEL are in complimce with applicable guidelines atrd regulations, Additional
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information on ambient air quality at fNEEL and detailed information on emissions of other pollutants at
INEEL are provided in the INEEL Site Envirorrmerrtal Report for 1995 (Mitchell, Peterson, and

Hoff 1996:6-=-6).

3.3.1 .1.2 Proposed Facility Location

The meteorological conditions for INEEL are considered to be representative of the fNTEC area. Primary
sources of pollutants at fNTEC include the New Waste Calcining Facility and coal-tired steam-generating
facilities (Mitchell, Peterson, and Hoff 1996:6-4, 6-5). These facilities are sources of carbon monoxide,
nitrugen dioxide, sulfur dioxide, and PMIO The Waste Calcining Facility is a large source of nitrogen dioxide
at INEEL.

3.3.1.2 Noiw

Noise is unwanted sound that interferes or interacts negatively with the human or natural environment. Noise
may disrupt normal activities or diminish the quality of the environment.

3.3.1.2.1 General Site Description

Major noise emission sources witbin fNEEL include various industrial facilities, equipment, and machines
(e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, paging systems, constnrction and
materials-handling equipment, and vehicles). Most fNEEL industrial facilities are far enough from the site
bound~ that noise levels at the boundary would not be measurable or would be barely distinguishable from
background levels (DOE 1996w3-I 12).

Existing INEEL-related noises of public significance are from the transportation of people and materials to and
from the site and in-town facilities via buses, trucks, private vehicles, helicopters, and freight trains. Noise
measurements along U.S. Route 20 about 15 m (50 ft) from the roadway indicate that the sound levels from
traffic cange from 64 to 86 dBA and that the primary source is buses (71 to 80 dBA) (Abbott, Bruuks, arrd
Martin 1991:64). While few people reside within 15 m (50 ft) of the roadway, the results indicate that INEEL
traffic noise might be objectionable to members of the public residing near principal highways or busy bus
routes. Noise levels along these routes may have decreased somewhat due to reductions in employment and
bus service at INEEL in the last few years. The acoustic environment along the INEEL site boundary in rural
areas and at nem’byareas away from traffic noise is typical of a rural lncation: the average day-night average
sound level is in the range of 35 to 50 dBA (EPA 1974:B-4). Except for the prohibition of nuisance noise,
neither the State of Idaho nor InCalgovernments have established any regulations that specify acceptable

community noise levels applicable to INEEL (DOE 1996zF-32).

The EPA guidelines for environmental noise protwtion recommend an average day-night average sound level
of 55 dBA as sufficient to protect the public from the effects of broadband environmental noise in typically
quiet outdwr sod residential areas (EPA 1974:29). Land-use compatibility guidelines adopted by the Federal
Aviation Administration and the Federal Interagency Committee on Ufian Noise itilcate that yearly day-ni@t
average sound levels less than 65 dBA m compatible with residential land uses and levels up to 75 dBA are
compatible with residential uses if suitable noise reduction features are incorporated into structures
(DOT 1995). It is expected that for most residences near INEEL, the day-night average sound levels are
compatible with the residential land use, although for some residences along major roadways noise levels may
be higher than 65 dBA.
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3.3.1.2.2 Proposed Facility Location

No distinguishing noise characteristics have ken identified at the lNTEC area. LNTECis far enough—about
12 km (7.5 mi)--from the site bound~ that noise levels from the facilities are not measurable or are barely
distinguishable from background levels.

3.3.2 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal

of waste generated from ongoing DOE activities. The waste is managed using appropriate treatment, storage,
and disposal technologies and in compliance with all applicable Federal and State statutes and DOE orders.

3.3.2.1 Wazte Inventori6 and Activities

INEEL manages the following types of waste: HLW, TRU, mixed TRU, LLW, mixed LLW, hazardous, and

nonhazardous. HLW would not be generated by surplus plutonium disposition activities at INEEL, and
therefore, will not be discussed further. Waste generation rates and the inventory of stored waste from
activities at INEEL are provided in Table 3–16. Table 3-17 summarizes the INEEL waste management
capabilities. More detailed descriptions of the waste management system capabilities at INEEL are included
in the Storage and Disposition Final PEIS ( DOE 1996%3-141–1 45, E-33-E-48) and the Programmatic Spent

Nuclear Fuel Management and Idaho National Engineering L.aboratoq Environmental Restoration and

Waste Management Programs Final Environmental Impact Statement (DOE 1995b:2.2-30).

Table 3-16. Waste Generation Rates and Inventories at INEEL

Generation Rate
Waste Type (m3/yr) Inventory (m3,

TRUa

Contact handled o 39,300

Remntely handled o 2W

LLW 2,624 18,634

Mixed LLW

RCRA 180 2S,734

TSCA <1 2

Hazardous 835b NAC
Nonhazardous

Liquid 2!m,oood NAC
Solid 62,000 NAC

~ Includes mixed TRU waste.
Includes 760 m3 that is recyclable.

~ Generally, hazardous and nonhazardous wastes are not held in Iong-tem storage.
ProJected annuaJ average generation for J997–2006.

Key: LLW, low-level waste; NA, not applicable RCRA, Resource Conservation and
Recovery Act; TRU, transuraniq TSCA, Toxic Substances Control Act.
Source: DOE 1996d: 15, 16, except hazardous and nonhazardous solid waste
(DOE 1996a3-142, 3- 143) and nonhazardous liquid waste (Werner 1997).

EPA placed 3NEEL on the National Priorities List on December 21, 1989. In accordance with CERCLA,
DOE entered into a consent order with EPA and the State of Idaho to coordinate cleanup activities at INEEL
under one comprehensive strategy. This agreement integrates DOE’s CERCLA response obligations with
RCRA corrective action obligations. Aggressive plans are in place to achieve early remediation of sites that
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Table 3-17. Waste Management Capabilities at INEEL

Applicable Waste Type

Mixed Mixed Non.

0.21

88

6,500

1,500
42

37

400

16,600

I,050
16,600

698

11

1,149

2,257

7.6

49,610

3,7W

3,200,~

75

200

193

64

37

25

Online

Online

Planned
for 20i)3

Online

Planned
for 2~

Online

Planned
for 2008

Online

Online

Online

Online

Online

Planned
for 2~

Planned
for 1999

Online

Online

Online

Online

Online

Online

Online

Online

Online

Online

x

x

x

x

x

x

x

x

x

x

Facility Natiescription Capacity Status TRU TRU LLW LLW Haz Haz

Treatment Facility (m3/yr except as otherwise specified)

INTEC HEPA Filter Leach,

m31day

INTEC Debris Treatment and
Containment, m31day

Advanced Mixed Waste
Treatment Project

INTEC NWCF

ANL–W Remote Treatment
Facility

ANL-W HFEF Waste
Characterization Area

INTEC Waste Immobilization
Facility

INTEC Liquid Effluent
Treatment and Disposal
Facility

INTEC HLW Evaporator

INTEC Process Equipment
Waste Evaporator

ANL-W Sodium Processing
Facility

Test Area North Cask
Dismantlement

WROC - Debris Sizing, k@r

WROC - Macroencapsulation,

kg/br

WROC - Stabilization, m3/day

WERF

INTEC Cold W aste Handling
Facility

INTEC Sewage Treatment Plant

Storage Facility (m3)

ANL-W Radioactive Sodium
Storage

ANL-W Sodium Components
Maintenance Shop

ANL–W Radioactive Scrap and
Waste Storage

ANL–W EBR II Sodium Boiler
Drain Tank

ANL-W HFEF W aste

Characterization Area

INTEC FDP HEPA Storage

I~C NWCF HEPA Storage

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

xx

x

x

x

x

x

x

x

x
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Table 3-17. Waste Management Cttpabifities at INEEL (Continued)
ArrLdirsbleWaste Type

M:xed Mixed Non-
Facility Nam@escription Cafracity Status TRU TRU LLW LLW Hcrz Haz

INTECCPP-1619 Storage 45 Online xx
INTECCPP-1617 Staging 510 Online xx

IN~C NWCFHEPAFilter 141 Online x x
storage

RWMCTRU StorageArea-1,2, 64,900 Online x

and R

RWMCWasteStorage l12,40il Online xxx
RWMCIntermediate-Level 100 Online xxx

Storage
RE Retrieval Modification 93,4W Online x

Facility

WROC PBF MixedLLW 129 Online
Storage

PortableStorageat SPERT IV 237 Online
PBF WERFWaste Storage 685 Online

Building
Test Area North 647 Waste 104 Online

storage

Test AreaNoflh628 SMC 125 Online
ContainerStorage

Disposal Facility(m3/yr)

RWMCDisposalFacility 37,700 Online x

CFA LandfillComplex 48,~ Online x

PercolationPonds Z,ooo,m Online x
Key: ANL-W, Argonne National Laborato~–West CFA, Central Facilities Are% CPP, Chemical Processing Plant; EBR,
Ex~rimentat Btier Reactor FDP, Ftuorinel Dissolution Procesq Hu, hazardous; HEPA, high-efficiency particulate aic HFEF,
Hot Fuel Examination FacilitK HLW. high-level wastq I~C, Idaho Nuclear Technology and Engimering Center; LLW, low-level
wa.stq NWCF, New Waste Catcining Facility; PBF, Power Burst Facility RWMC, Radioactive Waste Management Complex SMC,
S~itic Manufacturing Complex SPERT, Special Power Excursion Reactor Test; TRU. trmsuranic; WRF, Waste Experimental
Reduction Facility; WROC, Waste Reduction Operations Complex.
Source: Abbtt 1998; Abbott, Crockett, and Moor 199720 Moor 1998; Werner 1997.

xx

xx

xx

x

x

represent the greatest risk to worker’sarrdthe public. The goal is to complete remecfiationof contaminated sites
at INEEL to support delisting from the National Priorities List by 2019 (DOE 1996*3- 141). More infomration
on regulatory requirements for waste disposal is provided in Chapter 5.

3.3.2.2 Transuranic and Mixed Transurmric Waste

TRU waste generated since 1972 is segregated into contact-handled and remotely handled categories and
stored at tbe Radioactive Waste Mrmagement Complex in a form designed for eventual rettievsl
(DOE 1996a:3-144). Some TRU waste is also stored at the Rtiloactive Scrap and Waste Facility at ANf-W
(DOE 1995b2.2-36). There is very little TRU wask generated at INEEL. Most of the TRU waste in storage
was received from the Rocky Flats Environmental Technology Site (DOE 1996a:3-144). TRU waste is
cumntly being stored pending shipment to W3PP beginning in 1998 (DOE, 1997b: 17). TRU waste will be
treated to meet WIPP waste acceptance criteria, packaged in accordance with DOE and DOT requirements,
sod transpoti to WfPP for disposrd (DOE 1996z3-144).
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The existing treatment facilities for TRU waste at INEEL are limited to testing, characterization, and
repackaging. The plarmd Waste Characterization Facility will characterize TRU waste and either reclassify
it (if it is found to be LLW) for disposal on the site, or prepare it so that it meets WIPP waste acceptance
criteria (DOE 1996a:E-35).

The Advanced Mixed Waste Treatment Project will be a private sector treatment facility. This facility shalI
(1) treat waste to meet WfPP waste acceptance criteria, RCRA Land Disposal Restrictions (LDR), and requiti
Toxic Substances Control Act standards; (2) reduce waate volume and life-cycle cost to DOE; and (3) perform
tasks in a safe and environmentily compliant manner (Mitchell, Peterson, and Hoff 1996:3-16). Constmction
of a mixed LLW Disposal Facility and Plasma Hearth Treatment Facility are being considered to support
commercial treatment of mixed TRU waste and alpha-contaminate mixed LLW subject to funding restraints
and additional NEPA review (DOE 1996a:E-35).

Waste containing ktween 10 and 100 nCi/g of transuranic radionuclides is called alpha LLW. Although this
waate is technically considered LLW rather than TRU waste, it cannot k disposed of at INEEL because it does
not meet all INEEL LLW disposal facility acceptance criteria. Alpha LLW and alpha mixed LLW are
managed together as part of the TRU waste program. It is expected that these wastes will be treated by the
Advanced Mixed Waste Treatment Project and then disposed of at WfPP (DOE 1995b:2.2-34, 2.2-35).

3.3.2.3 Low-Level Waste

Liquid LLW is either evaporated and processed to calcine or solidified before disposal (DOE 1996aE-35).
INTEC has the capability to treat aqueous LLW. Liquid LLW is concentrated at the INTEC process

equipment waste evaporator. with the cOndensed vapOr pr~essed by the ~lquid Effluent Treatment and
Disposal Facility. The concentrated materials remaining after evaporation arc pumped to the -C tank farm
(DOE 1995b:2.2-39). Some small volumes of liquid LLW am solidified at the Waatc Experimental Reduction
Facility for disposal at the Radioactive Waste Management Complex. In addition, small volumes of aqueous
LLW are discharged to the double-lined pond at the Test Reactor Area for evaporation (DOE 1995b:2.2-39).

Most solid LLW at INEEL is sent to the Waste Experimental Reduction Facility for treatment by incinerating,
compaction, size reduction, or stabilization before shipment for disposal at the Radioactive Waste Management
Complex or offsite disposal facilities (Werner 1997). Disposal wcurs in pits and concrete-lined soil vaults
in the subsurface disposal area of the Radioactive Waste Management Complex (DOE 1995b:2.2-39). About
40 percent of the LLW generated at INEEL (that contain less than 10 nCi/g of radioactivity) is buried in
shallow trenches, the remaining 60 percent at the Radioactive Waste Management Complex following
treatment for volume reduction. Additionally, some LLW is shipped off the site to be incinerated, and the
residual ash is returned to fNEEL for disposal. The Radioactive Waste Management Complex is expected to
be filled to capacity by the year 2030 (Mitchell, Peterson, and Hoff 19963-26), although some proposals
would close the LLW Disposal Facility by 2006 (DOE 1998b:B-4).

3.3.2.4 Mixed Low-Level Wrote

Mixed LLW is divided into two categories for management pu~oses: alpha mixed LLW and beta-gamma
mixed LLW. Most of the alpha mixed LLW stored at INEEL is waste that has been reclassified from mixed
TRU waste and is managed as part of the TRU waste program. Therefore, this section deals only with
beta-gamma mixed LLW (DOE 1995b:2.2-39, 2.2-40).

Mixed LLW, including polychlorirtated biphenyls+ontaminated LLW, is stored in several onsite mas
awaiting the development of treatment methods (DOE 1996x3-144). Mixed LLW is stored at the Mixed
Waste Storage Facility (or Waste Experimental Reduction Facility Waste Storage Building) and portable
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storage units at the Power Burst Facility area. In addhion, smaller quantities of mixed LLW are stored in
various facilities at fNEEL including the Hudorrs Chemical/Radioactive Waste Facility at INTEC, and the
Radioactive Sodium Storage Facility and Radioactive Scrap and Waste Storage Facility at ANL-W
(DOE 1995b2.2-41), Although mixd wastes are stored in many Iucations at INEEL, the buk of that volume
is solid waste stored at the Radioactive Waste Management Complex (DOE 1996a:E-39).

Aqueous mixed LLW is concentrated at ~EC. The condensate from the waste evaporator is then processed
by the Liquid Effluent Treatment and Disposal Facility. The concentrated material remaining afier evaporation
(mixed LLW) is pumped to the INTEC tank farm for storage (DOE 1995x2.2-42, 2.2-43).

As pm of the site treatment plans required by the FFCA, preferred treatment options have been identified to
eliminate the hazardous waste component for many tp of mixed LLW (DOE 1995b:2.2-42). Mixed LLW
is or will b processed to RCRA LDR treatment standards through several treatment facilities. Those treatment
facilities and operational status are: (1) Waste Experimental Reduction Facility Incinerator (operational),
(2) Waste Experimental Reduction Facility Stabilimtion (operational), (3) Test Area North cask dismantlement
(operational), (4) Sdlrrm Prwess Facility (operational), (5) High-Efficiency Particulate Air (HEPA) Filter

haeh (o~rational), (6) Waste Reductions Oprations Complex Macroerrcapsulation (March 1999), (7) Waxte
Reduction Operations Complex Mercury Retort (March 2000), (8) Debris Treatment (September 2000), and
(9) Advanced Mixed Waste Treatment Project (March 2003). Commercial treatment facilities are also being
considered, as appropriate (Werner 1997). Currently, limited amounts of mixed LLW are disposed of at
Envir~are of Utah (Werner 1997).

3.3.2.5 Hazardous Waste

About 1 percent of the total waste generated at fNEEL is hazdous waste. Most of the hazardous waste
generated annually at fNEEL is transported off dre site for treatment and disposal (DOE 1995b:2.2-45).
Offsite shipments are sm’veyedto determine that the wastes have no mdioactive content (are not mixed waste)
(DOE 1996a3-145).

Highly reactive or unstable materials, such as waste explosives, are addressed on a case-by-case basis and are
either stool, burned, or detonated at the Reactive Storage and Treatment A~a near the Auxilimy Reactor Area
(DOE 1995b:2.2-46). The Waste Handling Facility Project at ANL-W will be implemented to handle
ANL-W hazardous waste (DOE 1996*3-145).

3.3.2.6 Nonhazardous Waste

More than 94 ~rcent of the waste generated at INEEL is classified as industrial waste and is disposed of on
the site in a landfill complex in the CentraI Facilities Area and at the Bonneville County landfill
(DOE 1995b2.2-47). The onsite landfill complex contains sepamte areas for petroleum-contaminated media,
industrial waste, and asbestos waste (Werner 1997). The onsite landfill is 4,8 ha (12 acres) and is being
expanded by 91 ha (225 acres) to provide capacity for at least 30 years (DOE 1996x3-145).

The Cold Waste Handling Facility was recently put into operation at fNTEC. This system allows increased
volumes of nonhazardous waste to be inspected, recycled, shredded, compacted, and segregated, thereby
tiucing the amount of material sent to disposal (Mitchell, Peterson, and Hoff 19963-24). Combustible waste
is taken to the solid waste handling facility for sorting and cubing. The cubed material is tafren to a
steam-generating facility and converted from waste to energy (Werner 1997).

Sewage is disposed of in srrr’faceimpoundments in accordance with terms of the October 7, 1992, consent
order. Waste in the impoundments is allowed to evaporatq the msrrltirrgsludge is placed in the landfill. Solids
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are separated and reclaimed where possible (DOE 1996a 3-145). Nonhazardous service wastewater generated
at fNTEC is disposed to percolation ponds at a flow rate of 3.8 million to 7.6 million Vday (1 million to
2 million grd/day) (Werner 1997). The INTEC sanitary sewer system collects and transfers sanitary waste to
the sewage treatment lagoons east of INTEC for treatment and disposal, This system has a capacity of
3,200,000 m3/yr (4,190,000 yd3/yr) (Abbott, Crwkett, and Moor 1997:20),

3.3.2.7 Waste Minimization

The DOE Idaho Operations Office has an active waste minimization and pollution prevention program to
reduce the total amount of waste generated and disposed of at INEEL. This is accomplished by eliminating
waste thrmrgh source reduction or makrial substitution; by recycling potential waste materials that cannot be
minimized or eliminatd, and by treating afl waste that is generated to reduce its volume, toxicity, or mobility
prior to storage or disposal. The DOE Idaho Operations Oftice published its first waste minimization plan in
1990, which defined specific goals, methodology, responsibility, and achievements of programs and
organizations. Tbe achievements and progress have been updated at least annually (DOE 1996zE-33).

The ~EL waste minimization program has significantly reduced the quantities of hazardous waste generated
at ~EL. For example, in 1992, 760 m3 (994 yd3) of hazardous waste was recycled. Recyclable hazardous
materials include metals (such as bulk lead, mercury, chromium), solvents, fuel, and other waste materials
(DOE 1995b:2.2-45). Soon the use of nonhazardous chemicals and the recycling of those for which there is
no substitute should nearly eliminate the generation of hazardous waste (DOE 1996zE-39).

Another god of the ~EEL waste minimization program is to reduce nonhazardous waste generation by
50 percent over the next 5 years (DOE 1996x3-145), During 1993–1995, INEEL recycled more than
680,400 kg (1.5 million lb) of paper and cardtmard (Mitchell, Peterson, rmdHoff 1996:3-26). Efforts are also
under way to expand the recycling program to include asphalt and metals and to convert scrap wd into mulch
(DOE 1995b:2.2-48),

3.3.2.8 Preferred Alternativ~ From the WM PEIS

Preferred alternatives from the WM PEIS (DOE 1997a:summary, 97) are shown in Table 3–18 for the four
waste types analyzed in this SPD EIS. A decision on the future management of these wastes could result in
the constmction of new waste management facilities at ~EL and the closure of other facilities. Decisions
on the various waste types are expected to be announced in a series of RODS to be issued on this WM PEIS.
fn fact, the TRU waste ROD wm issued on January 20, 1998 (DOE 1998a). The ROD states that “each of the
Department’s sites that currently has or will generate TRU waste will prepare and store its TRU waste on
site. .“ More detailed information and DOES dtematives for the future configuration of waste management
facilities at INEEL is presented in the WM PEIS and the TRU waste ROD.

3.3.3 Socioeconomies

Statistics for employment and regional economy are presented for the REA as defined in Appendix F.9 which
encompmses 13 counties around INEEL located in Idaho and Wyoming. Statistics for population, housing,
community services, and local transportation are presented for the ROI, a four-county area (in Idaho) in which
94.4 ~rcent of all fNEEL employees reside as shown in Table 3–19. br 1997, INEEL employed 8,291 ~rsons
(about 5,5 percent of the REA civilian labor force) (Werner 1997).
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Table 3-18. Preferred Alternative From the WM PEIS

Waste Type Preferred Action

TRU and mixed TRU DOE prefers the regionaliz.d alternative for treatment and storageof lNEEL’s TRU
waste. Under this alternative, some TRU waste could be received from =TS for
treatment.’

LLW DOE prefers to treat INEEL’s LLW on tbe site. INEEL could be selected as one of the
regional disposal sites for LLW.

Mixed LLW DOE prefers regionalized treatment at INEEL. This includes the onsite treatment of
INEEL’s wastes and could include treatment of some mixed LLW generated at other
sites. INEEL could be selected as one of the regional disposal sites for mixed LLW.

Hazardous DOE prefers to continue to use commercial facilities for haznrdous waste treatment.

a ROD for TRtl waste (DOE 1998a) states that “each of the Dcpanment’s sites that cumently has or will generale TRU waste will
prepare and store its TRU waste on site. .“

Key: LLW, low-level wastq RFETS, Rocky Hats Environmental Technology Sitq TRU, transuranic.
Source: DOE 1997asummary, 97.

Table 3-19. Distribution of Employees by Place of Residence
in the fNEEL Region of Influence, 1997

Number of Totaf Site
county Employees Employment (Percent)

Bonneville 5,553 67

Bingham I ,077 13

Bannock 615 7.4

Jefferson 583 7

ROI total 7,828 94.4

Source: Werner 1997.

3.3.3.1 Regional Economic Characteristics

Selected employment and regional economy statistics for the JNEEL REA, Idaho, and Wyoming are
summarized in Figure 3–1O. Between 1990 and 1996, the civilian labor force in the REA increased
26 percent to the 1996 level of 150,835. In 1996, the annual unemployment average in the REA was
4.8 percent, which was slightly less than the annual unemployment average for Idaho (5.2 percent) and
Wyoming (5 percent) (DOL 1997a).

Jrr1995, service activities represented the largest sector of employment in the REA (27. 1 percent). This was

followed by retail trade (20.4 percent), and government (19.5 percent). The totals for these employment
sectors in Idaho were 21.5 percent, 19.6 percent, and 18.7 percent, respectively. The totals for these
employment sectors in Wyoming were 21.1 percent, 20.8 percent, and 25 percent, respectively (DOL 1997b).

3.3.3.2 Population and Housing

In 1996, the ROI population totaled 213,547. Between 1990 md 1996, the ROI population increased by
10.6 percent, compnred with m 17.5 prcent increwe in Idaho’s population (DOC 1997). Between 1980 and
1990, the number of housing units in the ROI increased by 6,7 percent, compared with Ore 10.2 percent
increase in Idaho. The totaf number of housing units in the ROI for 1990 was 69,760 (DW 1994), The 1990
ROI homeowner vacancy rate was 2,1 prcent compared with the Idaho’s rate of 2.0 percent. The ROI renter
vacancy rate was 8.3 percent compared with the Idaho’s rate of 7.3 percent (DOC 1990a). Population and
housing trends are displayed in Figure 3-11.
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Unemployment Rate for INEELREA, Idaho, and Wyoming, 199S’
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Change in Population for INEELROI and Idaho, 1990-199S a
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3.3.3.3 Community Services

3.3.3.3.1 Education

Thirteen school districts provide public education services and facilities in the INEEL RO1. As shown in
Figure 3–12, they operated at between 50 percent (Swan Valley District) and 100 percent (Shelley District)
capacity in 1997. In 1997, the average student-to-teacher ratio for the INEEL ROI was 18.8:1
(Nemeth 1997a), In 1990, the average student-to-teacher ratio for Idaho was 12.8:1 (DOC 1990b, 1994),

3.3.3.3.2 Public Safety

In 1997, a total of 475 sworn police officem were serving the four-county ROI. In 1997, the average ROI
officer-to-population ratio was 2.2 officers per 1,000 persons (Nemetb 1997b). This compares with the
1990 State average of 1.5 officers per 1,000 persons (DOC 1990b). In 1997, 560 paid and volunteer
firefighters provided tire protection services in the fNEEL ROI. The average firefighter-to-population ratio
in the ROI in 1997 was 2,6 firefighters per 1,000 pemons (Nemeth 1997b). This compares with the 1990 State
average of 1.2 firefighters per 1,000 persons (DOC 1990b). Figure 3–13 displays the ratio of sworn police
officers and firefighters to the population for the fNEEL ROI.

3.3.3.3.3 HealUr Care

In 1996, a total of 329 physicians served the ROI. The average ROI physician-to-population ratio was
1.5 physicians ~r 1,~ persons as compared with a 1996 State average of 1.7 physicians per 1,000 persons
(Randolph 1997). In 1997, there were five hospitals serving the four-county ROI. The hospital
bed-to-population ratio averaged 4.6 hospitai beds per 1,000 persons (Nemeth 1997c). This compares with
the 1990 State average of 3.3 beds per 1,000 persons (DOC 1996:128). Figure 3-13 displays the ratio of
hospital beds and physicians to the population for all the counties in the INEEL ROI.

3.3.3.4 Local Transportation

Vehicular access to fNEEL is provided by U.S. Routes 20 and 26 to the south and State Routes 22 and 33 to
the north. U.S. Routes 20 and 26 and State Routes 22 and 33 all share rights-of-way west of INEEL
(see Figure 2-3).

There are two road segments that could be affected by the disposition alternatives: U.S. Route 20 from
U.S. Routes 26 and 91 at Idaho Falls to U.S. Route 26 East and U.S. Routes 20 and 26 from U.S. Route 26
East to State Routes 22 and 33.

There are no cur’rerrtroad improvement projects affecting access to fNEEL; however, there are two planned
road improvement projects that could affect future access to fNEEL. There are plans to resurface
State Route 33 from the intersection of State Routes 28 and 33 to 13 km (8.1 mi) east of this intersection,
There are also plans for routine paving of segments along State Route 28 from now until the year 2000
(Bafa 1997).

DOE shuttle vans provide transportation between fNEEL facilities and Idaho Falls for DOE and contractor
personnel. The major railroad in the ROI is the Union Pacific Railroad. The railroad’s Blackfoot-to-Arco
Bmrrchprovides rail semice to the southern portion of INEEL. A DOE-owned spur connects the Union Pacific
Railroad to ~EL by ajurrction at Scovill Siding, There are no navigable waterways within the ROI capable
of accommodating waterborne transportation of material shipments to INEEL. Farming Field in Idaho Falls
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Enrollment Cspecity in the INEELROI Schwl Oistricte, 1997
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and Pocatello Municipal Airpoti in Pocatello provide jet air passenger and cargo service for both national aad
local carriers. Numerous smaller private airports are Imated throughout the ROI (DOE 1996a).

3.3.4 Existing Human Health Risk

Public and occupational health and safety issues include the determination of potentially adverse effects on
human health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.3.4.1 Radiation Exposure and Risk

3.3.4.1.1 General Site Description

Major sources and levels of background &lation exposure to individuals in the vicinity of INEEL are shown
in Table 3–20. Annual background tilation doses to individuals are expected to remain constant over time.
The total dose to the population, in terms of person-rem, chrmgesas the population size changes. Background
radiation doses are unrelated to fNEEL operations.

Table 3-20. Sources of Radiation Exposure to Individuals

in the INEEL Vicinity Unrelated to-INEEL Operations
Effective Dose

Source Equivalent (mrerrdyr)

Natural background radiation”

Cosmic radiation 48

External terrestrial radiation 73

Internal terrestriallcosmogenic radiation 40

Radonin homes(inhaled) ~wb

Other background radiation”
Diagnostic x rays and nuclear medicine 53

Weapons test fallout <1

Air travel 1

Consumer and industrial products 10

Total 426

~ Mitchell et al. 1997:4-21.
An average for the United States.

c NCRP 1987:11,40,53

Releases of mdionuclides to the environment from INEEL operations provide another source of radiation
exposure to indlviduafs in the vicinity of INEEL. Types and quantities of dlonuclides released from fNEEL
operations in 1996 are listed in Idaho National Engineering Laboratory Site Environmental Report for

Calerrdar Year 1996 (Mitchell et al. 1997:7-4, 7-5). The doses to the public resulting from these releases are
presented in Table 3–21. These doses fall within radiological limits per DOE Order 5400.5
(DOE 1993zII-1-11-5) and are much lower than those of background radiation.

Using a risk estimator of 500 cancer deaths per 1 million person-rem to the public (Appendix F. 10), the fatal
cancer risk to the maximally exposed memkr of the public due to radiological releases fmm INEEL operations
in 1996 is estimated to be 1.6x10-S. That is, the estimated probability of this person dying of cancer at some
point in the future from radiation exposure associated with I year of fNEEL operations is less than 2 in
100 million. (It takes several to many years from the time of radiation exposure for a cancer to manifest itself.)
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Table 3-21. Radiation Doses to tie Pubfic From Normal INEEL
O~erations in 1996 (Total Effective Dose Equivalent)

Atmospheric Releases Liquid Relesses Total
Members of the Public S~ndard’ Actual Standarda Actual Standarda Actual

Maximally exposed individual 10 0.031 4 0 Im 0.031
(nuem)

Population within 80 km None 0.24 None o 100 0.24
(person-rem)b

Average individual within 80 krn None 0.0020 None o None 0.0Q20
(nuem)c

a ‘fhe stsndsrds for individuals are given in ME Order 5~.5 (ME 1993a II-1-11-5). As discussed in that order, the 10-nuem/yr
limit from airborne emissions is required by the Clesn Air Act, andthe 4-nve&Ylimitis requiredby the Safe Drinking Water
ACLfor this SPD EIS, the hnrretiyr value is conservativelyassumed10bethe limit for the sum of doses fcomsfl liquid pathways.
me totsl dose of 100 nuemfyr is the lindt from all pathways combined. The 100-prson-rem value for the population is given in
proposed 10 CFR 834, as published in 58 ~ 16268 (DOE1993b:para.834.7). If the potential total dose exceeds the
100 person-rem value, it is required that the contractor operating the facility notify DOE.

b About 121,5W in 1996,
c Obtained by dividins the population dose by the number of people living within 80 km (50 ti) of the site.
Source: Mitchell, Peterson, and Hoff 19964-48.

According to the same risk estimator, 1.2x104 excess fatal cancers are projected in the population living
within 80 km (50 nri) of fNEEL from normal operations in 1996. To place fftisnumber in perspective, it may
be compared with the number of fatal cancers expected in tbe same population from all causes, The
1995 mortality rate associated with cancer for the entire U.S. population was 0.2 percent per year
(Famighetti 1998:964). Based on this mortality rate, the number of fatal cancers expected during 1995 from
all causes in the population living within 80 km (50 mi) of 13iEEL was 243. This expected number of fatal
cancers is much higher than the 1,2x 10“4fatal cancers estimated from fNEEL operations in 1996.

fNEEL workers receive the same doses as the general public from background dlation, but they also receive
an addltiond dose from working in facilities with nuclear matefials. Table 3–22 presents the average dose to
the individual worker and the cumulative dose to dl workers at fNEEL from o~rations in 1996. These doses
fall within the mtfiological regulatoq limits of 10 CFR 835 (DOE 1995apara. 835.202). According to a risk
estimator of 400 fatal cancers per 1 million person-rem among workers4 (Appendix F. 10), the number of
projected fatal cancers among INEEL workers from normal operations in 1996 is 0.082.

A more detailed presentation of the mdiation environment, including background exposures and radiological
releases and doses, is presented in the Idaho National Engineering bboratoq Site Environmental Report for

Calendar Year 1996 (Mitchell et al. 1997). The concentrations of radioactivity in various environmental
media (including air, water, and soil) in the site region (on and off the site) are also presented in that report,

3.3.4.1.2 Proposed Facifity Location

External radiation doses rind concentrations of gross alpha, plutonium, and americium in air have been
measured in the fNTEC area. In 1996, the annual average dose along the boundary of fNTEC was about
180 mrem. ff radiation from the “hot spots” along this boundaty (e.g., the tree fafm) is not included, the dose
is reduced to about 150 mrem. This is about 20 mrem higher than the average dose measured at the offsite
control locations. Concetrtmtions in air of gross alpha, plutonium 239/240 and ameficium 241 in 1995 were
5x10-4 pCi/m3, 2.1x10-5 pCi/m3, and 6x10-6 pCi/m3, respectively. The gross alpha value was about three
times lower than that measured at the offsite control lwations, and the plutonium 239/240, and americium 241

4 ~e risk estimator for workers is lower than the estimator for the public because of the absence from the workforce of the more
radiosensitive infant a“d child age groups.
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Table 3-22. Radiation Doses to Workers From Normal

INEEL Operations in 1996

(Total Effective Dose Equivalent)

Ousite Releases and
Direct Radiation

Occupational Personnel Standard’ Actual

Averageradiationworker(mem) Noneb 125’
Total workers(person-rem)d None 205C

a The radiological limit for an individual worker is 5,~ mremfyr. However, DOES
goal is to maintain radiological exposure as low as is reasonably achievable. It has
therefore established an administrative cordroi level of 2,~ nuernfyr
(DOE 1994x2-3); the site must make reasonable attempts to maintain individual

b
worker doses below lhis level.
No standard is specified for an “average radiation worker”; however, the maximum
dose that this worker may receive is litited to that given in footnote “a.”

c Does not include doses rweived at the Navaf Reactors Facility. The impacts associated
with this facility fall under the jurisdiction of the Navy as part of [be Nuclear
Propulsion Program.

d Ahouc 1,650 (badged) in 1995.
Source: Abbott, Crockett, and Moor 1997;DOE 1995apara. 835.202.

values were each about 50 ~ment higher. bI 1996, the concentration of gross alpha was about 1x 10“3pCi/m3
in the SNTEC area. No measurements of plutonium or americium in air were reported in this area in 1996
(Mitchell, Peterson, and Hoff 1996:4-10,4-17,4-18, 4-28, 4-31; Mitchell et al. 1997:4-4,4-19,4-21, 4-23).

3.3.4.2 Chemical Environment

The background chemical environment important to human health consists of the atmosphere, which may
contain hazardous chemicals that cm be inhaled; drinking water, which may contain huzardous chemicals that
carrbe ingested; and other environmental media through which people may come in contact with hazardous
chemicals (e.g., smface water during swimming, soil through direct contact, or food). Hazardous chemicals
can cause cancer and noncancer health effects. Tbe baseline data for assessing potential health impacts from
the chemical environment are addressed in Section 3.3.1.

Eff=tive administrative and design controls that decrease hazardous chemical releases to the environment and
help achieve compliance with permit requirements (e.g., air emissions and NPDES permit requirements)
contribute to minimizing health impacts on the public. The effectiveness of these controls is verified through
the use of monitoring information and inspection of mitigation measures. Health impacts on the public may
occur via inhalation of air containing hazardous chemicals released to the atmosphere during normal INEEL
oWrations. Risks to public health from other possible pathways, such as ingestion of contaminated drinking
water or direct exposure, are lower than hose via the inhalation pathway. At INEEL, the risk to public health
from water ingestion and direct exposure pathways is low because surface water is not used for drinking or
as a ~ceptor for wastewater discharges.

Baseline air emission concentrations and applicable standards for hazurdous chemicals are addressed in
Section 3.3.1. These baseline concentrations ure estimates of the highest existing offsite concentrations and
represent the highest concentrations to which members of the public could be exposed. These concentrations
are in compliance with applicable guidelines and regulations. Information on estimating the health impacts
of hazardous chemicals is presented in Appendix F. 10.

Exposure pathways to INEEL workers during normal operation may include tbe inhalation of contaminants
in the workplace atmosphere and direct contact with hazardous materials. The potential for health impacts
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varies among facilities arrd workers, arrd avtilable information is insufficient for a meaningful estimate of
impacts. However, workers are protected from workplace hazards through appropriate training, protective
equipment, monitoring, substitution, and engineering and marragement controls, INEEL workers are also
protected by adherence to OSHA and EPA standards that limit workplace atmospheric arrd drinking water
concentrations of potentially hazardous chemicals. Appropriate monitoring that reflects the frequency and
amounts of chemicals used in the operational pmesses ensu~s that these standards are not exceeded,
Additionally, DOE reqnires that conditions in the workplace he as free ax possible from recognized hazards
that cause, or arc likely to cause, illness or physical harm. Therefore, workplace conditions at INEEL are
substantially better tbarr required by standards.

3.3.4.3 Health Effects Stsrdiw

Epiderniological studies were conducted on communities sumounding fNEEL to determine whether there are
excess cancers in the general population. Two of these are described in mo~ detail in Appendix M.4.4 of the
Storage arrd Disposition Fiwl PEIS (DOE 1996aM-233, M-234). No excess carrcer mortality wax reported,
and although excess carrcer incidence was observed, no association thereof with fNEEL was established, A
study by the State of Idaho completed in June 1996 found excess brain cancer incidence in the six counties
surrounding fNEEL, but a follow-up suwey concluded that “there was nothing that clearly linked all these
cases to one another or any one thing,”

No occupational epidemiological studies have been completed at fNEEL to date, but several worker health
studies were initiated recently at INEEL and arrother is rdmost complete. Researchers from the Boston
University School of Public Health in cooperation with the National Institute of Occupational Safety arrd
Health (NIOSH), are investigating the effects of workforce mstmcturing (downsizing) in the nuclear weapons
industry. The health of displaced workers will he studied. Under a NIOSH cooperative agreement, the
epidemiologic evaluation of childhood leukemia arrd paternal exposure to ionizing radiation now includes
fNEEL as well as other DOE sites. Another study begarr in Octokr 1997, Medical Suweillarrce for Fomer

Workers at INEEL, is being carried out by a group of investigator consisting of the Oil, Chemical, and Atorrric
Workers International Union, Mt. Sinai School of Medicine, the University of Massachusetts at Lowell, and
the Alice Hamilton College. A cohort mortalhy study of the workforce at fNEEL king conducted by NIOSH
is not expected to be released until December 1998. DOE bax implemented an epidemiologic surveillance
program to monitor the health of current INEEL workers. A discussion of this program is given in
Appendix M.4.4 of the Storage and Disposition Final PEIS (DOE 1996aM-233, M-234).

3.3.4.4 Accident History

DOE conducted a study, the Idaho National Engineering Laboratory Historical Dose Evaluation

(DOE/fD-121 19), to estimate the potential offsite mdiation doses for the entire operating history of fNEEL
(DOE 1996m3-139). Releases resulted from a variety of tests arrdexperiments as well as a few accidents at
INEEL. The study concluded that these releaxes contributed to the total radiation dose during test programs
of the 1950s and early 1960s. The frequency arrd size of releases has declined since that time. There have
been no serious unplanned or accidental releases of radioactivity or other hazardous substance at fNEEL
facilities in the last 10 years of operation.

3.3.4.5 Emergency Preparedness

Each DOE site has established arremergency marragementprogram that would be activated in the event of an
accident. This program hax been developed and maintained to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes emergency plarming, preparedness, arrd response.
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Government agencies whose plans are interrelated with the ~EL emergency plan for action include the Stare
of Idaho, Bingham County, Bonneville County, Butte County, Clark County, Jefferson County, the Bureau
of Indian Affairs, and the Fort Hall Indian Reservation. INEEL contractors are responsible for responding to
emergencies at their facilities. Specifically, the emergency action director is responsible for recognition,
classification, notifications, and protective action recommendations. At INEEL, emergency preparedness
resources include fire protection from onsite and offsite l~ations and radiological and hazardous chemical
material response. Emergency response facilities include an emergency control center at each facility, at the
INEEL warning communication center, and at the INEEL site emergency operations center. Seven INEEL
medical facilities are also available to provide routine and emergency service.

DOE has specified actions to be taken at all DOE sites to implement lessons learned from the emergency
response to an accidental explosion at Harrfordin May 1997. These actions and the timeframe in which they
must be implemented are presented in Section 3.2.4.5.

3.3.5 Environmental Justice

Environmental justice concerns the environmental impacts that proposed actions may have on minority and
low-income populations, and whether such impacts are disproportionate to those on the population as a whole
in the potentially affected area. In the case of INEEL, the potentially affected area includes only parts of
central Idaho.

The potentially aff=ted area surrounding INTEC is defined by a circle with an 80-km (50-rni) radius centered
at FPF (lat. 43”34’12.5” N, long. 112°55’55.4” W). The total population residing witfdn that area in 1990 was
117,712. The proportion of the population there that was considered minority was 9.9 percent. The same
census data show that the percentage of minorities for the contiguous United States was 24.1, and for the State
of Idaho, 7.7 (DOC 1992).

Figure 3-14 illustrates the racial and ethnic composition of the minority population in the potentially affected
area centered at FPF. At the time of the 1990 census, Hispanics and Native Americans were the largest
minority groups within that area, constituting 6 percent and 2.6 percent of the total population, respectively,
during the 1990 census. Asians constituted about 1 percent, and blacks, about 0.3 percent (DOC 1992).

A breakdown of incomes in the potentially affected area is also available from tbe 1990 census data
(DOC 1992). At that time, the poverty threshold was $9,981 for a family of three with one related child under
18 years of age. Atotiof14,255prsons(12. 1 percent of the total population) residing within the potentially
affected area around INTEC reported incomes below that threshold. Data obtained during the 1990 census
also show that of the total population of the contiguous United States, 13.1 percent reported incomes below
the poverty threshold, and that Idaho reported 13.3 percent.

3.3.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materials,
fossil fuels, and significant Iandforrrrs. Soil resources are the loose surface materials of the earth in which
plants grow, usually consisting of disintegrated rock, organic matter, and soluble salts.

3.3.6.1 General Site Description

The upper 1 to 2 km (0.6 to 1.2 mi) of the crust beneath INEEL is composed of interlayered basalt and
sediment. The sediments are composed of fine-grained silts that were deposited by wind; silts, sands, and
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gravels _Ited by streams; and clays, tilts, and sands deposited in lakes. Rhyolitic (granite-like) volcanic
rocks of unknown ti:ckness lie beneath the bmalt dlment sequence. The rhyolitic volcanic rocks wem
erupted between 6.5 and 4.3 million years ago (Barghusen and Feit 1995:2.3-17).

Wlti:n INEEL, economically viable sand, gravel, and pumice resources have been identified. Several quarries
have supplied these materials to various onsite construction projects (DOE 1996z3-I 21). Oeothemrsl
resources are potentially available in parts of the Eastern Snake River Plain, but neither of two
kreholes-INEELl (drilled to a depth of 3,048 m [10,000 ft] to explo~ for geothemml resoum 8 km [5 ad]
north of INTEC) and WO-2 (drilled to a depth of 1,524 km [5,000 ft] 4.8 km [3 mi] east of
INTEC)-errcountered rocks with significant gwthermal pokntial (Abbott, Crockett, and Moor 1997:1 l).

There is no potential for sinkholes or unstable conditions at INTEC. Lava tubes, which could have adve~
effects similar to those of sinMoles, do occur in the INEEL Q but extensive drilling and foundation
excavation in the INTEC area over the past few decades has revesded no lava tubes beneath the site. Drilling
for foundation engineering investigations at FPF has also revealed no lava tubes (Abbott, Crockett, and
Moor 1997:10).

The Arco Se8rnart of the ht River Fault and the Howe Segment of the Lemhi Fault terminate about 30 km
(19 mi) from the INEEL boundary mrd are consideti capable. A capable fault is one fiat has had movement
at or near the ground surface at least once witiln the past 35,000 years or wumnt movement within the past
500,000 years (DOE 19%a:3-121).

Accodlng to the Unifom Building Code, INEEL, located on the Eastern Snake River Plain, is in Seismic
Zmre 2B, meaning that mcd- damage could occur as a result of an earthquake. Historic and =ent seismic
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data cataloged by NOAA, tbe National Earthquake Information Center, the Univemity of Utah, arrdthe MEL
Seismic Network indicate that earthquakes in the region occur primarily in the Interrnountain Seisnric Belt and
the Centennial Tectonic Belt. The seismic characteristics of the Eastern Snake River Plain arrd the adjacent
Baain and Range Province are differen~ the plain has historically experienced few and small earthquakes. No
earthquakes have beerrrecorded within about 48 km (30 mi) of the site (DOE 1996x3-121). An earthquake
with a maximum horizontal acceleration of O.15g is calculated to have an annual probability of occurrence of
1 in 5,000 at a central INEEL Incation (Barghusen and Feit 1995:2.3-17).

The largest historic earthqu~e near INEEL took place in 1983 about 107 km (66 mi) to the northwest, near
Bomb Peak in the bst River Range, The earthquake measured 7.3 on the Richter scale with a resulting peak
ground acceleration of 0.022g to 0.078g at fNEEL. An earthquake of greater than 5.5 magnitude can be
expected about evesy 10 years within a 322-km (200-mi) radius of INEEL (DOE 1996a:3-121).

Volcanic hazards at INEEL carr come from sources inside or outside the Snake River Plain. Most of tbe
basaltic volcanic activity occurred at the Craters of the Moon National Monument 20 km (12 mi) southwest
of fNEEL between 4 million and 2,100 years ago, The probability of volcanic activity affecting facilities at
INEEL is vesy low. In fact, tbe Volcanism Working Group for the Srorage and Disposition Final PEIS

(DOE 1996a) estimated that the conditional probability of basaltic volcanism affecting a south-central INEEL
lmation is at most once per 40,~ years. The rhyolite domes along the Axial Volcanic fine formed between

1,2 million and 300,000 years ago and have a recurrence interval of about 200,000 years. Therefore, the
probability of futnre dome forrrration affecting INEEL facilities is also very low (DOE 1996a3-121-3-l 23).

INEEL soils are derived from volcanic and elastic rncks from nearby highlands. In the southern part of the
site, the soils are gravelly to rocky and generally shallow. The northern portion is composed mostly of
unconsolidated clay, silt, and sand. No prime farrnlarrdlies within the INEEL boundaries. Generally, the soils
are acceptable for standard constnrction techniques (DOE 1996&3-107, 3-123). More detaild descriptions
of the geology and the soil conditions at INEEL are included in the Storage and Disposition Final PEIS

(DOE 1996a3-121-3-123).

3.3.6.2 Proposed Facility Location

The nearest capable fault is in the South Creek Segment of the Lefii Fault, about 26 km (16 mi) north of
INTEC, All soil near INTEC was originally tine learn over a sand or sand-cobble mix deposited in the
floodplain of the Big Lost River. However, all soils within the ~EC fences have been distnrbed. The soils
&neath the INTEC area are not subject to liquefaction because of the high content of gravel mixed with the
alluvial sands and silts. In addition, the sediments are not saturated (Abbott, Crockett, and Moor 1997:10).

3.3.7 Water Resources

3.3.7.1 Surface Water

Surface water includes marine or freshwater bndies that wcur above the ground surface, including rivers,
streams, lakes, ponds, rainwater catchments, embayments, and ~eans.

3.3.7.1.1 General Site Description

Three intermittent streams drain the mountains near fNEEL Big Lost River, Lhtle Lost River, arrd Birch
Creek. These intermittent streams carry snowmelt in the spring and are usually dry by midsummer. Several
years can pass before arry offsite waters enter DOE property. Big Lost River arrdBirch Creek are the only
streams that regularly flow onto INEEL. Lhtle Lost River is usually dry by the time it reaches the site because
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of upstream use of the flow for irrigation. None of the rivers flow from the site to offsite mas. Big Lost River
discharges into the Big Lost River sinks, and there is no sur’facedischarge from these sinks (Barghusen and
Feit 1995:2,3-2, 2.3-21; DOE 1996%3-1 15).

Big Lost River has been classified by the State of Idaho for domestic and agricultural use, cold water biota
development, salmon spawning, primary and secondary recreation, and other special resource uses, Surface
waters, however, are not used for drinking water on the site, nor is any wastewater discharged dimtly to them,
Moreover, there are no surface water rights issues at INEEL, because INEEL facilities cumently neither
discharge directly to, nor make withdrawals from, these water bmiies. None of the rivers have been classified
as a Wild and Scenic River. Flood diversion facilities constnrcted in 1958 secured ~EEL from the 300-year
floed (DOE 1995b:4.8-1-4.8-5; 1996a:3-1 15).

3.3.7.1.2 Proposed Facifity Location

There.are no named streams within INTEC-only unnamed drainage ditches to carry storm flows away from
buildings and facilities at the site. Outside fNTEC, the only smface water is a stretch of Big Lost River. This
is an intermittent stream that flows only after rainfafl events or in the spring, when it carries snowmelt from
the nearby mountains (Abbott, Crockett, and Moor 1997:5), A summary of water quality data for Big Lost
River in the vicinity of INEEL is provided in the Storage and Disposition Final PEIS and shows no unusual
concentrations of tbe parameters analyzed (DOE 1996a 3-115–3-117),

Flooding scenarios that involve the failure of McKay Dam and high flows in the Big Lost River have been
evaluated. The results indicate that in the event of a failure of this dam, tlooding would occur at INTEC and
other facilities at INEEL. The low velocity and shallow depth of the water, however, would not pose a threat
of structural damage to the facilities (DOE 1995b:4.8-3, 4,8-4). Localized flooding can occur due to rapid
snowmelt and frozen ground conditions, but none has been reported at INTEC, A study of the 100-year flood
has been completed by the U.S. Geological Survey, but the report containing the 100-year flood map is still
in review. The 500-year flood has not been studied, and no flood maps are available from FEMA or other
agencies (Abbott, Crockett, and Moor 1997:7), However, the probable maximum flood has been calculated,
as shown on Figure 3-15 (DOE 1997c).

Purgeable organics such as 1,1-dichlomethylene, toluene, and 1,1,1-trichlorcethane have &n detected in wells
near INTEC, Metals, including arsenic, barium, lead, mercury, selenium, and silver, were also found in
samples from wells. Inorganic chemicals such as sodium and chloride have been found in these samples.
Maximum values for tritirrmin samples from three wells averaged 23,700 pCi/l; and maximum strontium 90
values averaged 53 pcfi (Abbott, Crockett, and Mmr 1997:11, 12). These values exceed the drinking water
standards for tritium and strontium 90 of 20,000 pCi/1 and 8 pCi/1, respectively. The results of groundwater
modeling and baseline risk assessment will be used to identify the release sites requiring further evaluation,
If necessary, removal actions maybe taken to prevent further migration of contaminants to the Snake River
Plain Aquifer (Mitchell et al, 1997:3-5). Sanitary waste with no potential for radioactive contamination is
treated in the fNTEC Sewage Treatment Facility (CPP-6 15). This facility has a Wastewater Land Application
Pennit from the State of Idaho and does not discharge to smface waters, but allows land application of treated
sanitary sewage. The only effluent criteria associated with flows to the sewage ponds are the amounts of total
suspended solids and nitrogen released to the ponds, All compliance points for the ponds are in wells
down@lent from the ponds, and the maximum allowable concentrations m similar to those in the National
Primary and Secondary Drinking Water Standards (Abbott, Crwkett, and Moor 1997:9, 10).
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Drainage from corridors, rwf and fluor drains, arrdcondensate from prmess heating, and heating, ventilation,
and air conditioning systems with very low potential for radiological contamination are routed to the
INTEC service waste system. Service Waste Percolation Pond 1 (SWP-1 ), southeast of Building CPP-603,
has a surface area about of 18,400 mz (198,000 ftz) and is 4.9 m (16 ft) deep. Service Waste Pond 2,
immediately west of SW– 1, has a surface area of 46 mz (495 ftz). Both punds are fenced to keep out wildlife
(Abbott, Crockett, and Moor 1997:9).

Consideration is being given to relocating the percolation pond to reduce the potential impacts on a
contaminated perchd water zone. Consideration is also being given to obtaining an NPDES pemrit to allow
direct discharge into Big Lost River. These actions are independent of the proposed action analyzed in this
SPD EIS and would be preceded by appropriate NEPA documentation (Abbott, Cruckett, and Moor 1997:10).

3.3.7.2 Groundwater

Aquifers are classified by Federal and State authorities according to use and quality. The Federal
classifications include Class I, If, arrdIfl groundwater. Class I grocrndwateris either the sole source of drinking
water or is ecologically vital. Class ~ and IIEtare current or potential sources of drinking water (or other
&nefrcial use), respectively. Class fff is not considered a potential source of drinking water and is of limited
beneficial use.

3.3.7.2.1 General Site Description

The Snake River Plain aquifer is classified by EPA as a Class I sole source aquifer. It lies below the fNEEL
site and covers about 24,860 kmz (9,600 miz) in southeastern Idaho. This aquifer serves as the primary
drinting water source in the Snake River Basin rmdis believed to contain 1.2 quadrillion to 2.5 quadrillion I
(317 trillion to 660 trillion gal) of water. Rechurge of the gruundwater comes from Henry’s Fork of the Snake
River, Big Lost River, Little Lost River, arrd Birch Creek, Rainfall and snowmelt also contribute to the
aquifer’s recharge (DOE 1996z3-I 15-3. I I7),

Groundwater generally flows laterally at a rate of 1.5 to 6.1 m/day (5 to 20 ft/day), It emerges in springs along
the Snake River from Mihrer to Bliss, Idaho. Depth to the groundwater table ranges from about 60 m (200 ft)
below 8round in the northeast comer of the site to about 3W m (1,000 ft) in the southeast comer
(DOE 1995b;4.8-5, 1996:3-1 17).

Perched water tables ~cur klow the site. These perched water tables tend to slow the migration of pollutants
that might otherwise reach the Snake River Plain aquifer (DOE 1996a:3-1 17),

fNEEL has a large network of monitoring wells—about 120 in the Snake River Plain aquifer and another 100
drilled in the perched zone. The wells are used for monitoring to determine the compliance of specific actions
with requirements of RCRA arrdCERCLA, az well as routine monitoring to evaluate the quality of the water
in the aquifer. The aquifer is known to have been contaminated with tritium; however, the concentration
dropped 93 percent between 1961 and 1994, possibly due to the elimination of tritium disposal, radioactive
decay, and dispersion throughout the aquifer. Other known contaminants include cesium 137, iudine 129,
strontium 90, and nonradioactive compounds such as TCE. Components of nonradioactive waste entered the
aquifer as a result of past waste dis~sal practices. Elimination of grnundwater injection exemplifies a change
in disposal practices that has reduced the amount of these constituents in the grorrndwater
(DOE 1996a3-117, 3-119).

From 1982 to 1985, INEEL used about 7.9 billion I/yr (2.1 billion gal/yr) from the Snake River Plain aquifer,
the only source of water at ~EL. ~Is represents less than 0.3 percent of the groundwater withdrawn from
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that aquifer. DOE holds a Federal Reserved Water Right for the fNEEL site that permits a pumping capacity

of approximately 2.3 m3/s (80 ft3/s) with a maximum water consumption of 43 billion I/yr (11 billion gal/y r).

3NEEL’s priority on water rights dates back to its establishment in 1950 (DOE 1996w3-1 19).

3.3.7.2.2 Proposed Facifity Location

Generally, the gromrdwater near INEEL, including INTEC, flows from the north and northeast to the south
and southwest (Barghusen and Feit 1995:2.3-23).

Water for the INTEC is supplied by two dmp wells lmated in the northwest comer of the fNTEC. The wells
are about 180 m (590 ft) deep and about 36 cm (14 in) in diameter (Abbott, Crockett, and Moor 1997:9).
These wells can each supply up to approximately 11,~ l/rein (3,~ gal/rein) of water for use in the fNTEC
fire water, potable water, treated water, and demineralized water systems (Werner 1997). Pumping has little
effect on the level of the groundwater, because the withdrawals are so small relative to the volume of water
in the aquifer and the amount of recharge available, The pmchrction wells at INTEC have historically
contained measurable quantities of strontium 90. In 1992, tie highest concentration was 1 @iii, compared
with the EPA maximum Primary Drinking Water Standard of 8 pCiil. Sampling has yielded similar results
over time (Barghusen and Feit 1995:2,3-23–2.3-29).

3.3.8 Ecological Rwurces

Ecological resources are defined aa terrestrial (predominantly land) and aquatic (predominantly water)
ecosystems characterized by the presence of native and naturalized plants and animals. For the purposes of
this SPD EIS, those ecosystems are differentiated in terms of habitat support of threatened, endangered, and
other special status species—that is, “nonsensitive” versus “sensitive” habitat.

3.3.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those terrestrial and aquatic areas of the site that typically support the region’s
major plant and animal species.

3.3.8.1.1 General Site Description

3NEEL is dominated by fairly undisturbed shrub-steppe vegetation that provides important habitat for nearly
400 plant species and numerous animal s~ies native to the region’s cool desert environment. Facilities and
operating areas wcupy 2 percent of 3NEEL,and approximately 60 percent of the surrounding area is used by
sheep and cattle for grazing (DOE 1996x 3-125). Six broad vegetative categories representing nearly
20 distinct habitats have been identified on the MEEL site, Approximately 90 percent of ~EL is covered
by shrub-step~ vegetation, which is dominated by big sagebrush, saltbrcrsh, rabbitbrosh, and native grasses,
and contains a diversity of forbs (Figure 3-16) (DOE 1997c:44).

The large, undeveloped tracts of land used by ~EEL for safety and security buffera also provide important
habitat for plants and animals. Because 3NEEL is at the mouth of several mountain valleys, large numbers of
mammals and migratory birds of prey w funneled onto the site. During some winters, thousands of pronghom
antelope and sage grouse can be found in the low arrdbig sagebrush communities in the nofiem region. The
juniper communities in the northwestern and southwestern regions provide important nesting areaa for raptors
and songbirds (DOE 1996a3- 125; 1997c:42).
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Animal species found at fNEEL include 2 species of amphibians, 210 species of birds, 9 species of fish,
43 species of mammals, and 11 species of reptiles (DOE 1997c:42). Commonly observed animals include the
short-homed lizard, gopher snake, sage sparrow, Townsend’s ground squirrel, and black-tailed jackrabbit
(DOE 1996x3- 125). Important game animals that reside at INEEL include roughly 30 percent of Idaho’s
pronghom antelope population, sage grouse, mule deer, and elk. Hunting of pronghom antelope and elk is
permitted under controlled conditions to reduce damage to crops on private lands and is restricted to within
about 0.8 km (0.5 mi) inside the property boundary of INEEL (DOE 1995b:4.2-l; 1996x3-125). Predators
observed on the INEEL site include bobcats, mountain lions, badgers, and coyotes (DOE 1997c:42).

Aquatic habitat is limited to three intermittent streams (Big Lost River, Little Lost River, and Birch Creek) that
drain into four sinks in the north-central portion of INEEL and to a number of liquid-waste disposal ponds.
When water from the Big Lost River dms flow on the site, several species of fish are observed: brook trout,
rainbow trout, mountain whitefish, s~clded date, shotiead sculpin, and kokancc salmon (DOE 1996a:3-125).

3.3.8.1.2 Proposed Facility Location

INTEC is an industrial facility with most land smfaces being disturbed, bare ground (85 percent) or facilities
and pavement (13 percent). Natural areas are limited to those areas outside the fenced boundary, mainly
sagebrush-steppe on lava, sagebrush, rabbitbrush, and grasslands. The onsite areas are not vegetated except
for grosses, shrubs, and t~s associated with lawns and landscaping, and weedy annuals and grasses commonly
found in disturbed areas, These areas, as well as buildings and wastewater treatment ponds, are used by a
number of species, Accordingly, animal species potentially present in the immediate area surrounding FPF
aMprimarily limited to those s~ies adapted to disturbed industrial areas, such as small mammals (e.g., mice,
rabbits, and ground squirrels), b]rds (e.g., sparrows and finches), and reptiles (e.g., lizards). A comprehensive
list of species potentially present within INTEC and the surrounding area is presented in the Waste Area 3
(WAG3) risk assessment work plan developed by Rodriguez et al. (1997) (Werner 1997:WAG3 Report
Summary). There are no known aquatic species or habitat within the immediate environs of FPF (Abbott,
Crockett, and Moor 1997:15).

3.3.8.2 Sensitive Habitat

Sensitive habitat comprises those terrestrial and aquatic (including designated wetlands) areas of the site that
support threatened and endangered, State-protected, and other special status plant and animal species.5

3.3.8.2.1 General Site Description

Nearly all INEEL wetland habitats, with the exception of playa wetlands, are impacted by water management
and diversion activities on and off the site, Agricultural demands and flood control diversions, combined with
low regional precipitation, prevent pemranent water in the Big Lost River and Birch Creek drainages, thus
limiting the “classic” wetlands to inordinately wet periods. The Big Lost River and Birch Creek drainages
support unique riparian habitats that are important to a diversity of desert animals and breeding birds
(DOE 1997c:43, 44). Riparian vegetation, primarily willow and cottonwood, provides nesting habitat for
hawks, owls, and songbirds (DOE 19%a:3- 125). The only permanent source of surface water on INEEL is
manmade ponds where flows are sustained through facility operations. These ponds represent important
habitat on fNEEL that would not exist otherwise (DOE 1997c:43, 44),

5 ~e Fderat Government detines threatened and endangered s~ies i“ [he Endangered Spxies Act, and wetlands in 33 CFR 328,3.
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Ntneteen threatened, endangered, and other s~ial stattrs species Iistd by the Federal Government or the State
of Idaho may be found in the vicinity of fNEEL, as shown in Table 3.4.6–1 in the Storage and Disposition

Final PEIS (DOE 1996a 3-128).

3.3.8.2.2 Proposed Facifity Location

There are no known wetlands witbin the immediate environs of INTEC (Abbott, Crnckett, and Mmr 1997:15).
Manmade percolation ponds that receive permitted facility effluent and hold water intermittently are known
to support the boreal chorus frog arrd aquatic invertebrates when water is present, Several wetland plant
species have been identified in percolation ponds south of fNTEC (Werner 1997:WAG3 Report Summ~).
fNTEC dues not provide critical habitat for any of the 14 threatened, endangered, or other s~iaf status species
listed in Table 3–23 that may nccur in the area (Werner 1997:WAG3 Report Summary),

Table 3-23. Threatened and Endangered Species, Species of Concern, and Sensitive
Species Occurring or Potentially Occurring in Areas Surrounding INTEC

Conmron Name Scientific Name Federal Status State Status

Birds

Bald eagle

Black tern

Burrowing owl

Fermginous hawk

Loggerhead shrike

Northern goshawk

Peregrine falcon

Trumpeter swan

White-faced ibis

Mammals

Long-eared myotis

Pygmy rabbit

Small-footed myotis

Townsend’s western big-
eared bat

Reptiles

Northern sagebrush
lizard

Haliaeetus leucocephalus

Chlidonias niger

Athene cunicularia

Buteo regalis

L.unius ludovicianus

Accipiter gentilis

Falco peregrinus

Cygnus buccinator

Plegodis chihi

Myotis evotis

Bmchy/agus (Sy[vi[agus)
idahoensis

Myotis subulatus

Plecorus rownsendii

Sceloporus graciosus

Threatened

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Endangered

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Species of Concern

Threatened

Not listed

Not listed

Species of Special
Concern

Not listed

Sensitive

Endangered

Species of Special
Concern

Not listed

Not listed

Species of Special
Concern

Not listed

Species of Special
Concern

Not listed

Key lNTEC, Idaho Nuclear Technology and Engineering Center.
Sourc= Werner 1997:WAG3 ReportSummary,- -

The northern sagebrush lizard and tfr~ bat species of special concern are believed to have the greatest
potential for occumnce within the environs of fNTEC. This is based on a survey conducted in 1996 to
evaluate the presence of suitable habitat for threatened and endangered species and species of concern. Bat
usage of the area is likely to be limited to aeriaf hunting activities around the INTEC sewage disposal arrd
percolation ponds. The sewage disposal and percolation ponds are routinely used by wildlife, and these
facilities arrda portion of the Big Lost River are within 1 km (0.6 mi) of FPF. The extent of potential usage
of facility habitats by the nortfrem sagebrush lizard is unknown (Werner 1997:WAG3 Report Summary),
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3.3.9 Cultural aud Paleosstological Resources

Cultrmd resources are human imprints on the landscape and are defined and protected by a series of Federal
laws, regulations, and guidelines. INEEL has a well-dwumented record of cultural and paleontological
resources. Guidance for the identification, evaluation, recordation, curation, and management of these
resources is included in the Final Draji Idaho National Engineering hboratory Management Plan for

Cultural Resources (Miller 1995). There have been 1,5M cultural resou~e sites and isolated finds identified,
including 688 prehistoric sites, 38 historic sites, 753 prehistoric isolates, and 27 historic isolates
(DOE 1996a:3-129). While many significant cultural ~sources have been identified, only about 4 percent of
the area within the INEEL site has been surveyed (DOE 1996z3-129). Most surveys have been conducted
near major facility areas in conjunction with major mcditication, demolition, or abandonment of site facilities.

Cultrmd sites are often wcupied continuously or intermittently over substantial time spans. For this reason,
a single location (sites) may contain evidence of use during boti historic and prehistoric pericds. In the
discussions that follow, the numbers of prehistoric and historic resources are presented the sum of these
resorrmesmaybe greater than the total number of sites reported due to this dual-use history at sites. Therefore,
where the total number of sites reported is less than the sum of prehistoric and historic sites certain locations
were used during both periods.

3.3.9.1 Prehistoric Resources

Prehistoric resources are physical properties that remain from human activities that predate written records.

3.3.9.1.1 General Site Description

Prehistoric resources identified at INEEL are generally reflective of Native American hunting and gathering
activities. Resources appew to be concentrated along the Big Lost River and Birch Creek, atop buttes, and
witiln cratem or caves. They include residential bases, campsites, caves, hunting blinds, mck alignments, and
limited-activity lncations such as lithic and ceramic scatters, hearths, and concentrations of fire-aff~ted rock.
Most sites have not been formally evaluated for nomination to the National Register, but are considered to be
potentially eligible. Given the rather high density of prehistoric sites at fNEEL, additional sites are likely to
be identified as surveys continue (DOE 1996a3-129).

3.3.9.1.2 Proposed Facility Lacistion

Tbe INTEC area has been subject to a number of archaeological survey projects over the past two dmades.
Most of these investigations have been concentrated around the perimeter of the site and along existing
roadways or power line corridors. Survey coverage in the area around Building 691 is complete. Tbe
inventory of identified resources includes campsites and isolated artifacts reflecting Native American hunting
aod gathering activities, as well as resources reflective of more recent attempts at homesteading and agricultom
(Abbott, Crockett, and Maor 1997:16).

Most of the area near FPF has been surveyed, except for a small area east of the railroad tracks.
Six arebneological resources have been identified within the surveyed area. Most of the sites are prehistoric
and historic isolates that are not likely to yield additional information and m therefow not likely to be
potentially eligible for National Register nomination (Abbott, Crockett, and Moor 1997:16).
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3.3.9.2 Historic Resources

Historic resources consist of physical properties that postdate the existence of written records. In the
United States, historic resources are generally considered to be those that date no earlier than 1492.

3.3.9.2.1 General Site Description

Thirty-eight historic sites and 27 historic isolates have been identified at fNEEL. These resources are
representative of European-American activities, including fur trapping and trading, immigration,
transportation, mining, agriculture, and homesteading, as well as more recent military and
scientific/engineering R&D activities. Examples of historic resources include Goudale’s Cutoff (a spur of the
Oregon Trail), remnants of homesteads and ranches, irrigation canals, and a variety of structures from the
World War J3era. Experimental Breeder Reactor I, the first reactor to achieve a self-sustaining chain reaction
using plutonium instead of umium as the principal fuel component, is Iistcd on the Natiomd Register and is
designated a National Historic Landmark. Many other INEEL stnrcturcs built between 1949 and 1974 are
considered eligible for the National Register because of their exceptional scientific and engineering
significance and their major role in the development of nuclear science and engineering since World War U.
According to current studies, additiomd historic sites are likely to exist in unsruveyed portions of fNEEL
(DOE 1996a3-1 29).

3.3.9.2.2 Proposed Facility Location

In the strrdyarea near INTEC arc two historic sites, a homestead and nearby trash dump, that maybe eligible
for nomination to the National Register. These sites arc potential sources of information on Carey Land
Act–sponsored agricultural activities in the region (Abbott, Crockett, and Moor 1997:16).

A historic resource inventory of all buildings within INTEC is being conducted and will likely identify
additional historic structures built ktween 1949 and 1974. Because it was constructed after 1974, FPF is not
considered to be historic (Abbott, Crockett, and Moor 1997:16).

3.3.9.3 Native American R~urces

Native American resources are sites, areas, and materials important to Native Americans for religious or
heritage reasons. In addition, cultural values are placed on natural resources such as plants, which have
multiple pu~oses within various Native American groups. Of primary concern are concepts of sacred space
that create the potential for land-use conflicts.

3.3.9.3.1 General Site Description

Native American resources at INEEL are associated with the two groups of nomadic huntem and gatherers tfsat
used the region at tie time of European-American contact the Shoshone and Bannock. Both of these groups
used the area that now encompmses INEEL as they hwested floral and faunal resources and obsidian from
Big Southern Butte or Howe Point. Because INEEL is considered part of the Shoshone-Bannmk Tribes’
ancestral homeland, it contains many locrdities that ate important for traditional, cultural, educational, and
religious reasons. This includes not only prehistoric archaeological sites, which are important in a religious
or cultmal heritage context, but also features of the namral larrdsca~ and air, plant, water, or animal resources
that have special significance (DOE 1996x3-129).
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3.3.9.3.2 Proposed Facility Location

~C arrdthe surrounding area may contain Native American =sources. The existence and significance of
my resources near INTEC would he established in dl~t consultation with the Shoshone arrdBarrnmk Tribes.
~EL recently initiated general consultation with the Shoshone and Bannuck Tribes, and a working
agreement wm establishti (Abbott, Crockett, and Mmr 1997:16, B-1, B-2). Consultations (see Chapter 5 for
discussion) would k initiated with appropriate American fudian Tribal Oovemments upon publication of this
SPD EIS to determine any concerns associated with tfre actions evaluated in this EIS.

3.3.9.4 Paleontologfcal Reaour-

Paleontological resources are the physical remains, impressions, or traces of plants or arrimals from a former
geological age.

3.3.9.4.1 General Site Description

Pafeontological remains consist of fossils and their aasociati geologic information. me region encompassing
fNEEL has abundarrt arrd varied paleontological resources, includlng plarrt, vertebrate, arrd invertebrate
remains frum soils arrd lake arrdriver sediments, arrdorganic materials found in caves arrdarchaeological sites
(DOE 1995b:4.4-S).

3.3.9.4.2 Proposed Facility Location

Vertebrate fossils rwovered from the Big Lost River fldplain consist of isolated bones or teeth from large
mammals of the Pleistocene or Ice Age. These fossils were discovered during excavations arrd well-drilling
oprations. A single mammoth tooth was salvaged during the excavation of a percolation pond immediately
south of fNTEC. Other fossils have been recorded in the vicinities of the Test Reactor Area arrd Naval
Reactom Facility. Occasional skeletal elements of fossil mammoth, horse, arrdcamel have kn retrieved from
the Big hst River diversion dam arrdRadioactive Waste Management Complex on the soutiwestem side of
fNEEL, and from river and alluvial farrgravels and Lake Terreton sediments near Test Area North (Abbott,
Crockett, arrd Moor 1997:16).

3.3.10 Land Use and Visual Raurcea

3.3.10.1 Land Use

Larrd maybe characterized by its potential for the location of humarr activities (land use). Natural resource
attributes and other environmental cbamcteristics could make a site more suitable for some land uses than for
others. Chaages in land use may have both beneficial arrd adverse effects on other resources (biological,
cultural, geological, aquatic, and atmospheric).

fNEEL is situated on approximately 2,307 kmz (890 miz) of laod in southeastern Idaho (DOE 1996a3-107).
INEEL is owned by the Federrd Government and administered, managed, and controlled by
DOE (DOE 1996a:3-107). It is primarily within Butte County, but portions of the site are also in Bingham,
Jefferson, Bonneville, and Clark Counties. The site is roughly equidistant from Salt Lake City, Utah, arrd
Boise, Idaho,
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3.3.10.1.1 General Site Description

Lands surrounding fNEEL are owned by the Federal Government, the State of Idaho, and private parties.
Regional land uses include grazing, wildlife management, mogeland, mineral and energy production,
recreation, and crop production. Approximately 60 percent of the sumomrdingarea is used by sheep and cattle
for grazing. Small communities and towns near the fNEEL boundaries include Mud Lake to the east, Arco,
Butte City, and Howe to the west; and Atomic City to the south (DOE 1995b:4.2-5). Two National Natural
Landmarks border fNEEL Big Southern Butte (2.4 km [1.5 mi] south) and Hell’s Half Acre (2.6 km [1.6 mi]
southeast) (DOE 1996a 3-107). A portion of Hell’s Half Acre National Natural Landmark is designated as a
Wilderness Study Area, The Black Canyon Wilderness Study Area is also adjacent to fNEEL
(DOE 1996z3-107),

Land-use categories at fNEEL include facility operations, grazing, general opn space, and infmstmcture such
as roads. Generalimd land uses at INEEL and vicinity are shown in Figure 3-17. Facility operations include
industrial and suppofl operations associated with energy research and waste management activities. Land is
also used for recreation and environmental research associated with the designation of fNEEL as a National
Environmental Research Park. Much of fNEEL is open space that has not been designated for specific use.
Some of this space serves as a buffer zone between INEEL facilities and other land uses. About 2 percent of
the total INEEL site area (46 km2 [18 mi ~) is used for facilities and operation (DOE 1995b:4.2-1),
Approximately 9,000 ha (22,240 acres) or 4 prcent of the total acreage at fNEEL is available for radioactive
waste management facilities (DOE 1997zvoI, I, 4-20). Public access to most facilities is restricted,
Approximately 6 percent of the fNEEL site, or 140 km2 (54 miz), is public roads and utilities that cross the
site. Recreational uses include public tours of general facility areas and Experimental Breeder Reactor I
(a National Historic Landmark), and controlled bunting, which is generally restricti to 0.8 km (0.5 rni) within
the INEEL boundary. Between 1,210 km2 (467 miz) and 1,420 kmz (548 mi2) are used for cattle and shwp
grazing. A 3.6-km2 (1.4-mi2)pottion of this land, at the junction of Idtio State Highways 28 and 33, is used
by the U.S. Sheep Experiment Station as a winter feedlot for about 6,500 sheep (DOE 1995b:4.2-l ),

INTEC is about 4.8 km (3 mi) north of the Central Facilities Area. The plant is situated on approximately
85 ha (21Oacres) within the perimeter fence. An additional 22 ha (54 acres) of the plant area lie outside the
fence (DOE 1997b). The INTEC complex houses reprocessing facilities for Government-owned defense and
research spent fuels. Facilities at fNTEC include spent fuel storage and reprocessing areas, a waste

solidification facility and related waste storage bins, remote analytical laboratories, and a coal-fired

steam-generating plant.

DOE land-use plans and policies applicable to ~EL include tfre lNEL lnsritutiona[ Plan for FY 1994–1999

(DOE 1994b) and the INEL Technical Sire Information Reporr (DOE 1995b:vol. 2, part A, 4,2-1), The
lrrsrit~~tiorral Plan provides a general overview of fNEEL facilities, strategic program descriptions, and major
constriction projects, and identities spt?cifictechnicrd programs and capital equipment needs. The /rcfomrurion

Report (DOE 1995b:vol. 2, part A) presents a 20-year master plan for development activities at the site.
Land-use planning for INEEL administrative and laboratory facilities lucated in the city of Idaho Falls is
subject to Idaho Falls planning and zoning restrictions (DOE 1996a3- 107).

All county plans and policies encourage development adjacent to previously developed areas to minimize the
need for infrastnrcture improvements and to avoid urban sprawl. Because ~EEL is remote from most
developed areas, INEEL lands and adjacent areas are not likely to experience residential and commercial
development, and no new development is planned near the site. Recreational and agricultural uses, however,
arc expected to increase in the sumounding area in response to greater demand for recreational areas and the
conversion of mngeland to cropland (DOE 1995b:4.2-5).
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The Fort Bridger Treaty of July 3, 1868, secured the Fort Hall Reservation as the permanent homeland of the
Shoshone-Bannmk Peoples. Accofllng to the treaty, tribal members reserved rights to hunting, fishing, and
gathering on surrounding unoccupied lands of the United States. While INEEL is considered mcupied land,
it was recognized hat certain areas on the ~EL site have significant cultural and rehgious significance to
the tribes. A 1994 Memorandum of Agreement with the Shoshone-Bannock Tribes (DOE 1994c:1) provides
tribal members access to the Middle Butte to perform sacred or religiorrsceremonies or other educational or
cultural activities.

3.3.10.1.2 Proposed Facility Location

WF is not cm’rentlybeing used and is being maintained on standby. This building, the largest at INTEC, is
in the middle of an area of several warehouse and administrative facilities. The land, currently disturbed, is
designated for waste-prmessing operations. WF is 12 km (7.5 mi) from tbe nearest site boundasy.

3.3.10.2 Visual Resources

Visual resources are natural and human-created features that give a particular landscape its character and
aesthetic qoafity, kdscapc chamcter is determined by the visual elements of form, line, color, and texture.
All four elements are present in every landscape; however, they exefl varying degrees of influence. The
stronger the influence exerted by these elements in a landscape, the more inte~sting the Iandscap. The more
visual variety that exists with harmony, the more aesthetically pleasing the landscape.

3.3.10.2.1 General Site Description

The INEEL site is bordered on the nofi and west by the Bitterroot, Lernhi, and Lost River mountain ranges.
Volcanic buttes near the southern boundary of fNEEL can be seen from most Incatious on the site. fNEEL
generally consists of open desert land predomimmtly covered by large sagebrush and grasslands. Pasture and
farmland border much of the site.

Ten facility areas are on the fNEEL site. Although ~EEL has a master plan, no specific visual resource
standards have been established. INEEL facilities have the appearance of low-density commercial/industrial
complexes widely dispersed throughout the site. Stnrcture heights range from about 3 to 30 m (10 to 100 ft);
a few stacka and towers reach 76 m (250 ft). Although many ~EL facilities m visible from highways, most
facilities are mom than 0,8 km (0.5 mi) from public roads (DOE 1995b:4.5-1). The operational areas are well
defioed at night by the security lights.

The Craters of the Mwn National Monument is about 20 km (12 mi) southwest of fNEEL’s western boundary.
It includes a designated Wilderness Area, which must maintain Class I air quality standards. Lands adjacent
to the site, under BLM jurisdiction, are designated as VRM Class 2 areas (DOE 1995b:4.5-2). This
designation obliges presemation and retention of the existing character of the landscape. Lands within the
INEEL site are designated as VRM Class 3 and 4, the most lenient clsxses in terms of modification
(DOE 1995b:4.5-2). The Black Canyon Wilderness Study Area, adjacent to INEEL, is under consideration
by BLM for WOdemess Area designation, approval of which would result in an upgmde of itxVRM class from
Class 2 to Class 1 (DOE {995b4.5-2). The Hell’s Half Acre Wilderness Study* is about 2.6 km (1.6 mi)
southeast of fNEEL’s eastern boundary. This area, famous for its lava flow and hiking trails, is managed
by BLM.
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3.3.10.2.2 Proposed Facility Location

while FPF is the largest building on the site, the tallest structure is the stack connected to fNTEC; it is 76 m
(250 ft) tall. INTEC is visible in the middle ground from State Highways 20 and 26, with Saddle Mountain
in the background. Natural features of vistrai interest within a 40-km (25-mi) radius include Big Lost River
at 0.8 km (0.5 mi), Big Southern Butte National Natural Landmark at 20 km (12 mi), Saddle Mountain at
40 km (25 rni), Middle Butte at 18km(11 mi), Hell’s Half Acre Wlldemess Study area at 35 km (22 mi) and
East.Butte at 23 km (14 mi) (Abbott, Crockett, and Moor 1997:4).

3.3.11 Infrastructure

Site infmstmctu~ includes those utilities and other resources required to support construction and continued
operation of mission-related facilities identified under the various propnsed altemati ves.

3.3.11.1 General Site Description

lNEEL has extensive prediction, service, and research facilities. An extensive infrastructure supports these
facilities, as shown in Table 3–24.

Tabie 3-24. INEEL Sitewide Infrastructure Characteristic
Resource Current Usage Site Capacity

Transportation

Roads (km) 445’ 445’

Railroads(km) 48 48

Mectricity

Energyconsumption(MWh/yr) 232,S00 394,200

Peak load (MW) 42 124

Fuel
Naturalgas (m3/yr) NA NA
Oil (l/yI)b 5,820,~ 16,000,mc
Coal (tiyr) 1I ,340 11,340’

Water (1/yr) 6,~,~,000d 43,000,0i)o,ooo’

~ Includespavedandunpavedroads.
Includesfueloil and propane.

~ As supplies get low, more can be supplied by twck or rail.
See Werner 1997:2.

e See DOE 1995b:vol. 11,part A, 4.13-1.
Key: NA, not applicable.

Source DOE 1996a 3-110.

3.3.11.1.1 Transportation

The road network at INEEL provides for onsite transportation; the milruads for deliveries of large volumes of
coal and oversized structural components. Commercial shipments are by truck and plane, but some btrIk
materials are transported by train, and waste by truck and train (DOE 1995b:vol. I, 4.11-1).

About 140 km (87 mi) of paved surface has been developed out of the 445 km (277 mi) of roads on the site,
including about 29 km (18 mi) of service roads that are closed to the public. Most of the roads are adequate
for the current level of normal transportation activity and could handle increased traffic
volume (DOE 1995b:vol. I, 4. 11-1).
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Idaho Fafls receives mihoad freight service from Butte, Montana, to the north, and from Pucatello, Idaho, and
Salt Lake City, Utah, to the south. The Union Pacific Railroad’s Blackfoot-to-Arco Bmnch crosses the
southern portion of INEEL arrdprovides rtil service to the site. This bmnch connects with a DOE spur line
at the Scoville Siding, then links with developed ureas within fNEEL. Rail shipments to and from fNEEL
usmdly m limited to buk commodities, spent nuclear fuel, and radioactive waste (DOE 1995b:vol. I, 4.11-3).

3.3.11.1.2 Electricity

Commercial electric power is supplied to INEEL from the Antelope substation tfrrough two feeders to tie
federally owned Scoville substation, which supplies electric power directly to the site electric power
distribution system. Electric power supplied by Idaho Power Company is generated by hydroelectric
generators along the Snake River in southern Idaho and by the Bridger arrd Valmy coal-tired themral electric
generation plants in southwestern Wyoming mrd northern Nevada (DOE 1995b:voI. If, part A, 4.13-2).
Characteristics of this power pool are summmized in Table 3.4.2-2 of the Storage and Disposition Final

PEIS (DOE 1996a3-1 11),

The average electrical availability at INEEL is about 394,200 MWh/yn the average usage, about
232,500 MWh/yr. The peak load capacity for fNEEL is 124 MW; the cument peak load usage, about
42 MW (DOE 1996a3-1 10).

3.3.11.1.3 Fuel

Fuels consumed at fNEEL include sevemf liquid petroleum fuels, coal, and proparre gas. All fuels are
transported to the site for storage and use. Fuel storage is provided for each facility, mrd the inventories are
restocked as necessary (DOE 1995b:vol. If, part A, 4.13-2). The current site usage is about 5.8 million l/yr
(1.5 million gal/yr), The cument site usage of coal is about 11,340tiyr(12,500 tons/yr) (DOE 1996a3-1 10).
If additional coal or fuel oil were needed during the yeur, it could be shipped onto the site.

3.3.11.1.4 Water

The Srmke River Pkiin Aquifer is the source of all water at fNEEL (DOE 1996* 3-I 19).The water is provided
by a system of about 30 wells, together with pumps and storage tanks. That system is administered by DOE,
which holds the Federal Reserved Water Right for the site of 43 billion 1/yr (11 billion gal/yr)
(DOE 1995b:vol. II, part A, 4,13-1). The cumnt site usage is 6 billion l/yr (1.6 billion gaUyr)
(Werner 1997:2).

3.3.11.1.5 Site Safety Services

DOE operates three fire stations at fNEEL. These stations are at the north end of Test Area North, at ANL-W,
and in the Centml Facilities Area, Each station has a minimum of one engine compmry capable of supporting
my fire emergency in its assigned ma. The fire department also provides the site with ambulaum, emergency
medical technician, and hazardous material response services (DOE 1995b:vol. II, part A, 4.13-3).

3.3.11.2 Proposed Facifity Location

A separate utility tunnel running off the main INTEC utility tunnel was completed and water, steam
condensate, air, and other lines have been completed up to, and in some cases into, FPF when this facility was
built. A summmy of the infrastructure characteristics of INTEC is presented as Table 3-25.
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Table 3-25. INEEL Infrastructure Characteristics for INTEC
Resource Current Usage Capacity

Electricity

Energy consumption (MWtr/yT) m,ooo 262,800

Peak load (MW) 9.2’ 31 ,4b,’

Fuel

Natural gas (m3/yr) NA NA
Oil (1/yr) 757,000 1,112,720d.e
Coal (1/yr) 13,m NAe

Water (Wyr) 45,420,~ 227,1 ~,000

a Demand.
b ~uivalent to 30 MW continuous me per year.
c Based on a 95 percent power factor.
d Avdlable ~aPacitYj~INTSCtank storage caPacitY in liters

e As supplies get low, more cm be supplied by tmck or rail.
Kev IN~C, Idaho Nuclear Technology and Engineering Center NA, not applicable.
Source Abbon, Crockett, and Mwr 1997:2% Werner 1997:1.

3.3.11.2.1 Electricity

Electric power for INTEC is rooted into the main electrical rmm from a 14-kV feeder in Unit Substation 2,
north of the building. The current capacity available for INTEC is 262,800 MWb/yr (Abbott, Crmkett, mrd
Moor 1997:20).

3.3.11.2.2 Fuel

Fuel oil arrdpropmre are supplied fmm ~C. The cumnt capacity of feel oil and propmre is approximately
1.1 million Uyr (291,000 ga~yr); the usage, approximately 757,000 I/yr (200,000 gal/yr) (Abbott, Crockett,
md Moor 1997:20).

3.3.11.2.3 Water

Water service is available through connwtion to the INTEC wa~r supply system, which obmins its water from
two deep wells lwatml north of the INTEC main process area. The water withdrawn from the Snake River
Plain Aquifer is a small fraction of the available supply (Abbott, Crockett, and Moor 1997:9). The current
annual capacity of water available for FPF is tit 230 million I/yr (61 million gal/yr); md the current usage
for the facility is about 45 million I/yr (12 million gal/yr) (Werner 1997:1).
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3.4 PANTEXPLANT

Pantex is in Carson County along U.S. Highway 60 and lies about 27 km (17 mi) northeast of downtown
Amarillo, Texas (Figure 24). Pantexlies inthe Texas Panhmdle onthe Limo Estacado (st&edpltins)
portion of the Great Plains. ~etopography at Pantexis relatively flat, chmactefized byrolling grassy pltins
andnatural playa basins. Tbeterm’’playa’’ isusedto desctibe the more than 17,000 ephemeral lakes intfre
Texas Panhandle, ustmlly less than 1 km (0.6 mi) in diameter, that receive water runoff from the surrounding
area. The region is asemiarid farming andranchingrn’ea. Pantex is surrotmded byagrictrltural land, but
several significant industrial facilities are also nearby (DOE 1996w3- 146).

Pantex was tint used by the US. Amy for loading conventional ammunition shells and bombs from 1942 to
1945, In1951, the Atotic Energy Commission mgedto&gin mhabilititing pofiions oftie original plant
andconstmcting new facilities fornuclewweapons opemtions. Thecumnt missions areshown in Table 3-26.
Weapons assembly, disassembly, and stockpile surveillance activities involve handling (but not processing)
of encapsulated uranium, plutonium, and tritium, as well as avariety ofnonradioactive hazardous or toxic
chemicals (DOE 1996w3-146).

Table 3-26. Current Missions at Pantex
Mission Description StmnaOr

Plutonium storage Provide storage of pits from dismantled Assistant Secretary for Defense

nuclear weapons Programs

High explosive(s) components Manufacture for use in nuclear weapons Assistant Secretsry for Defense
Programs

Weapons assembly Assemble new nuclearweaponsfor the Assistant Secretary for Defense
stockpile Programs

Weapons maintenance Relrofit, maintain, and repair stockpile Assistant Secretury for Defense
weapons Programs

Quality assurance Stockpile quality assurance testing and Assistant Secretary for Defense
evaluation Prograrrrs

Weapons disassembly Disassemble stockpile weapons as required Assistant Secretary for Defense
Programs

Test and training programs Assemble nuclear weapon-like devices for Assistant Secretasy for Defense
training Programs

Weapons dismantlement Dismantle nuclex weapons no longer rquired Assistant Secretary for Defense
Programs

Development support Provide support to design agencies as Assistant Secretsry for Defense
requested Programs

Environmental management Environmental restoration and waste Assistant Secretary for
management activities Environmental Management

Source: DOE t996a3- 146.

DOE Activities. All DOE activities at Pantex, except for environmental restoration and some waste
management programs, fall under the DOE Office of the Assistant Secret~ for Defense Programs.
Historically, DOE’s mission for Pantex primarily included assembly and delivery to the U.S. Department of
Defense (DoD) avariety ofnucleru weapons. Today, theprimary roles of Parrtex arethedisassembJyof
U.S. nuclear weapons being returned to DOE by DoD, maintermrrceand mpriirof nuclear weapons, and interim
staging ofplutonittmpits. These oprations mincomplimce wititie negotiated downsizing oftie U.S, and
the fomer Soviet nuclear forces (DOE 1996a 3-147),
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Other activities that have been, and will continue to be, conducted under DOE’s national security mission
include certain maintenance and monitoring activities of the remaining nuclear weapons stockpile,
reedification and assembly of existing nuclear weapons systems, and production of high-explosive components
fornuclearweapons. DOEalso conducts quality evaluation ofweapons, quditymsurmce testing of weapons
components, and R&D supporting nuclear weapons activities at the plant. DOE’s national security
responsibilities are mandated by statutes, Presidential directives, and congressional authorization and

aPPr0Priation5 (DOE 1996x3.147).

Tbe change in mission emphwis from assembly to disassembly of nuclear weapons has caused an increase in
some waste streams. Waste mmagement opemtions at Pantexin tienem&m would add facilities to enhance
capabilities to adequately handle existing waste streams. Improved facilities for hazardous waste staging,
treatment, and storage would be coupled with increased use of commercial offsite facilities to treat mixed waste
streams. Upon completion of the current backlog of dismantlement due to stockpile reduction, waste
generation is likely to decrease (DOE 1996a3- 147).

Non-DOE Activities. Texas Tech University pursues agricultural activities on both DOE-owned and
DOE-leased property (DOE 1996a:3- 147).

3.4.1 Air Quality and Noise

3.4.1.1 Air Quality

Air pollution refers to any substance in the air that could hamr human or animal populations, vegetation, or
stmctums, orthatunreasonably intetieres wi(hthe comfo~ble enjo~nt oflifeandpropeny, Airpollutmts
aretrmrspotied, dispersed, orconcentrated by meteorological and topographical condhions. Air quality is
affected by air pollutant emission characteristics, meteorology, and topography.

3.4.1.1.1 General Site Description

The climate at Pantex and the surrounding region is characterized as semiarid with hot summers and rather
cold winters. Theaverage annual temperamre inthe Amatillo region is 13.8 “C(56,9 ‘F); temperatures range
from anaverage daily minimum of-5.7 ”C(2i.8 “F)in January toanaverage daily maximum of32.8°C
(91.1 OF)in July. Theaverage annual precipitation is49.8cm(19.6 in). Prevailing winds at Pantex are from
the south. Theaverage annual winds~d is6tis(13,5 mph) (NOAA l994a). Additional infonwation related
to meteorology and climatology at Pantex is presented in Appendix F of the .Storage and Disposition Final

PEfS (DOE 1996aF-11, F-12) and in the site environmental infornration document (M&H 1996a6-1-6-19).

Pantex is within the Amarillo-Lubbock Intrastate AQCR #21 1, None of the ureas within Pantex and this
AQCR are designated as nonattainment areas with respect to the NAAQS for criteria air pollutants
(EPA 1997f). Applicable NAAQS and Texas State ambient air quality standards are presented in Table 3-27.

There are no PSD Class I areas within 100 km (62 mi) of PanSex. None of tbe facilities at Parrtex have been
required to obtain a PSD permit(DOE 1996f:4-1 18-4-120).

The primary emission sources of criteria pollutants at Parrtexm the stemn pkurt boilers, the explosives-burning
operation, and emissions from onsite vehicles, Emission sources of hazardous or toxic air pollutants include
the high-explosives synthesis facility, the explosives-burning operation, paint spray bwths, miscellaneous
laboratories, and other small operations (DOE 1996fi4-134). The Mllem and high-explosives synthesis facility
operate under air permits from the Texas Natural Resource Conservation Commission (TNRCC). The paint

3-89



Surplus Plutonium Disposition Drafi Environmental Impact Statement

Table 3-27. Comparison of Ambient Air Concentrations From Pantex Sources
With Mo;t Stringent Applicable Standards or Guidelines, 1993

Most Stringent Standard Concentration
Pollutant Averaging Period or Guideline bd ~3)a @#m’)

Criteria pollutants
Carbon monoxide 8 hours I o,mb 161

1 hour 40,mb 924

Nitrogen dioxide Annual 1Oob 0.90
Ozone 8 hours 157’ (d)

PMIO Annual sob 8.73
24 hours 1sob 88.5

‘“2.5 3-yeu annuaf 15’ (e)

24 hours (98th percentile over 3 years) 65’ (e)

Sulfur dioxide Annual 80b <0,01
24 hours 365b <0,01
3 hours 1,300b <0.01
30 minutes I ,048f <0.0 I

Other regulated pollutants
Hydrogen sulfide 30 minutes l12f (g)
TotaJ suspended parficu!ates 3 hours Zwf (h)

1 hour 4W( (h)

Hazardous and other toxic compounds
Benzene 1 hour 75’ 19.4J

24 hours 3’ (i).
Ethylene glycol 1 hour 260’ (h)

24 hours 26’ (h)

a The more stringent of the Federal and State standards is presented if bth exist for the averaging period. The National Ambient

Air Quality Standards (N AAQS) (EPA 1997b), other than those for ozone, paniculate matter, lead, and those based on annual
averages, we not to be exceded more than once pr year. The I-hr ozone stand~d is attained when the expected numkr of days

per year with maximum hourly average concentrations above the standard is s 1. ‘JIIe 1-hr ozone standard applies only to

non attainment areas. me 8-hr ozone standard is attained when the 3-ye% average of the annual fourth-highest daily maximum

8-hr a.era8e concentration is less than or equaf to 157 wgim3. me Z4-hr pmiculate matter standard is attained when the expected
number of days with a 24-hr average concentration above the standad is s 1, The annual arithmetic mean paniculate matter
standard is attained when the expected annual arithmetic mean concentration is less than or equal to the standard.

h Federal and State standard.

~ Federal standard.

Not directly emitted or monitored by the site.

~ No data is available with which to assess PM2,5 concentrations.

State standsrd.
g No sources identified at the site.
h

No site houndsry concentrations from Pantex facilities presented in the Final EIS for !he Con!inued Operarion of the Pantex Plant
and Associated Storage of Nuclear Weapon Components.

‘ TNRCC effects screening levels are ‘tools” used by the Toxicology and Risk Assessment Staff to evaluate impacts of air pollutant

emissions. Thcy are not ambient air standards. If ambient levels of air contaminants exceed [he screening levets, it does not
necessarily indicate a problem, but would trigger a more indepth review. The levels xe set where no adverse effect is expected.

J Concentration reported as a 30-tin average. No 24-hr concentration reponed.

Note: The NAAQS dso includes standards for lead. No sources of lead emissions have been identified for any of the alternatives

presented in Chapter 4. Emissions of other air pollutants not listed here have been identified at Pantex, but are not associated with

my of the dtematives evafuated. These other air pllutmts arc quantified in the Final E[Sfor ihe Continued Opera(ion of the Panlex
Plant o“d Associated Storage of Nucleor Weapon Components (DOE 19960. EPA recently revised [he ambient air quality standards

for ptiiculate matter and ozone. The new standards, finalized on July 18, 1997, changed the ozone primary snd secondary standards

from a 1-hr concentration of 235 pgim3 (O. 12 ppm) to an 8-hr concentration of 157 pglm’ (0.08 ppm). During a transition period
while States are developing State implementation plan revisions for atttining md maintaining these standards, the I -br ozone standsrd

will continue to apply in nonattainment areas (EPA 1997c38855). For particulate matter, the current PM lo annuat standard is
retained, md two PM2,5 stmdsrds are add~. These standards are set at a 15.pgfm3 3-year annual arithmetic mean based on

community-oriented monitors md a 65 titim3 3-yeaI average of the 98rh percentile of 24-hr concentrations at population-oriented

monitors. The revised 24-hr PMIO standard is based on the 99th percentile of 24.hr concentrations. The existing PM,0 standards
will continue to apply in the interim period (EPA 1997d:38652).

Source: DOE 1996fi4- 1274. 133; EPA 1997b; TNRCC 1997a, 1997b,
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spray booths, miscellaneous laboratories, and other small operations are allowed under TNRCC standard
exemptions. The explosive-burning operation is allowed under the TNRCC hazardous waste permit
(DOE 1997d:21 , 22).

With the exception of thermal treatment of high explosives at the burning ground, most stationary sources of
nonradioactive atmospheric releases are fame houds and building exhaust systems some of which have HEPA
filters for control of particulate emissions. Table 3–27 presents the ambient air concentrations attributable to
sources at Pantex, which are based on emissions for the year 1993. These emissions were modeled using
meteorological data from 1988 (DOE 1996fi4-123) and represent maximum output conditions. AchraJannual
emissions for some pollutants are somewhat less than these levels, and the estimated concentrations bound the
actual Pantex contribution to ambient levels. Only those pollutants that would be emitted for any of the surplus
plutonium disposition alternatives w presented. Additional information on ambient air quality at Pantex and
detailed information on emissions of other pollutants at Pantex are discussed in the Fiml EISfor the Conrinued

Operation of Pantex (DOE 1996f4-f 174-135, B-3–B-6 I) and the 1996 Environmental Report for Pantex
Plant (DOE 1997d:21, 22, 78–84). Concentrations of nonmdiolo~caJ air pollutants shown in Table 3–27 are
in compliance with applicable regulations or are below applicable health effects-screening levels, the
concentration of hazardous air pollutants determined by TNRCC to have minimal effect on human health and
the environment.

Measurements of PM,0 and various volatile organic compounds are made at Pantex. During 1993, only one
24-hr PMIOmeasurement exceeded the NAAQS level, while in 1994 the PMIONAAQS level was exceeded
1 day in January and 1 day in June. Windblown dust is indicated as a major contributor to some of these
exceedances. The concentrations of carbon monoxide, sulfur dioxide, and nitrogen dioxide from Pantex
combined with those from background (non-Pantex) sources—are expected to be in compliance with the
ambient air quality standards. Measured concentrations of 1-2dlbromoetharre exceeded the effects-screening
levels once in 1995. However, monitoring in the last quarter of 1995 and 1996 showed that all organic
compounds measured were below their respective effects-screening levels (DOE 1996E4-I 214- 123;
M&H 1997:8, 12, 35–37). I-2-dibromoethane is not emitted at Pantex. The air quality monitoring program
is described in the annual site environmental monitoring reports (DOE 1997d).

Annual PMIOmeasured concentrations during 1995 were less than 24 #g/m3 at all monitoring locations, and
except one measurement of 170 #gm3 during a grass flm, 24-hr PMIO meaau~d cOncentratiOns were belOw

129 #g/m3 (TNRCC 1997c: 13-15).

3.4.1.1.2 Proposed Facility Location

The meteorological conditions described for Parrtex are considered to be representative of the Zone 4 area.
Primary sources of pollutants in fine 4 include a natural gas-fired boiler, dram sampling, and bulk handling
of chemicals (DOE 1996fB -1GB-29).

3.4.1.2 Noise

Noise is unwanted sound that interferes or interacts negatively with the human or natural environment. Noise
may disrupt normal activities or diminish the quality of the environment.

3.4.1.2.1 General Site Description

Major noise emission sources within Pantex include various industrial facilities, equipment, and machines
(e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, constmction and materials-handling
equipment, vehicles), as well as small arms tiring, alarms, and explosives detonation. Most Pantex industrial
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facilities are far enough from the site boundary that noise levels from these sources at the boundary are barely
distinguishable from background noise. However, some noise from explosives detonation can be beurd at
residences north of the site, and small arms weapons firing can be heard at residences to the west
(DOE 1996a3-1 53, 1996f4-1614-170).

The acoustic environment along the Pantex boundary and at nearby residences away from traffic noise is
tWical of a rural location. The day-night average sound levels are in the range, 35 to 50 dBA, that is typical
of rural ureas (EPA 1974:B-4). Noise survey results in areas adjacent to Pantex indicate that ambient sound
levels are generally low, with natural sounds and distant traffic being the primary sources. Traffic, aircraft,
tmins, and agricultural activities result in higher shofi-terrn levels (M&H 1996a 11-I– 1I -19). Traffic is the
primary source of noise at the site boundary md at residences new roads. Traffic noise is expected to dominate
sound levels along major roads in the mu, such as U.S. Route 60. The residents most likely to be affected by
noise from plant traffic along Pantex access routes are those living along Farrn-to-Murket (FM) 2373 and
FM 683 (DOE 1996a:3-153).

Measurements of equivalent sound levels for traffic noise md other sources along the roads bounding Pantex
are 53 to 62 dBA for FM 2373 at about 400 m (1300 ft) from the road; 51 to 58 dBA for FM 293 at about
70 m (230 ft); 44 to 65 dBA for FM 683 at about 40 m (130 ft); and 51 dBA for U.S. Route 60 at about 225 m
(740 ft). These levels are based on a limited number of 30-min samples t~en during peak and offpeak traffic

periods; mostly at Iucatiuns within the site boundury (M&H 1996a:11-II-11-15). The levels represent the
range of daytime traffic noise levels at residences near the site.

Other sources of noise include aircraft, wind, insect activity, and agricultural activity. Except for the
prohibition of nuisance noise, neither the State of Texas nor local governments have established any
regulations that specify acceptable community noise levels applicable to Pantex (DOE 1996zF-32).

The EPA guidelines for environmental noise protection recommend an average day-night sound level of
55 dBA as sufficient to protect the public from the effects of broadbarrdenvironmental noise in typically quiet
outdoor and residential areas (EPA 1974:29). Land-use compatibility guidelines adopted by the Federal
Aviation Administration md the Federal IrrterugencyCommittee on Urban Noise indicate that yearly day-night
average sound levels less thurr65 dBA w compatible with residential land uses and levels up to 75 dBA are
compatible with residential uses if suitable noise reduction features are incorporated into structures
(DOT 1995). It is expected that for most residences near Parrtex,the day-night average sound level is less tbm
65 dBA and is compatible with the residential land use.

3.4.1.2.2 Proposed Facifity Location

No distinguishing noise characteristics of fine 4 have been identified. Zone 4 is far enough—1.8 km
(1. 1 mi)—from the site boundury that noise levels from the facilities are barely distinguishable from
background levels.

3.4.2 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal
of waste generated from ongoing DOE activities. The waste is managed using appropriate treatment, storage,
and disposal technologies and in compliance with all applicable Federal and State statutes and DOE orders.
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3.4.2.1 Waste Inventories and Activities

Pantex manages the following t~s of waste: LLW, mixed LLW, hazardous, and nonhazardous. TRU waste
and mixed TRU waste are not normally generated and no HLW is cumently generated at Pantex. Waste
generation rates and the inventory of stored waste from activities at Pantex are provided in Table 3-28.
Table 3–29 summarizes Pantex waste management capabilities. More detailed descriptions of the waste
management system capabilities at Pantex are included in the Srorage and Disposition Final PEIS

(DOE 1996a 3-180-3-183, E-49–E-62) and the Final EIS for the Continued Operation of the Pantex Plant

and Associated Storage of Nuclear Weapons Components (DOE 1996f4-229).

Table 3-28. Waste Generation Rates and Inventories at Pantex
Generation Rate

Waste Type (msfyr) Inventory (M3,

TRUa

Contact handled o ~b

Remotely handled o 0

LLW 139 208

Mixed LLW 24’ 135

Hazardous 486cd ,53e, f

Nonhazardous

Liquid 473,125g NAf

Solid 8,007’ 311’f,h

~ Includes mixed TRU waste.
DOE 1997c 1-2.

: DOE 1997d19.

Includes TSCA-regulated wastes.
~ DOE 1996fi4-233,

Generally, hazardous and nonhazardous wastes are not held in long-term storage.
g King 1997a.

h Largely composed of asbestos waste.
Key: LLW, low-level waste; NA, not applicable; TRU, tramuranic; TSCA, Toxic

Substances Control Act.

Source: DOE 1996e: 15, 16, except as noted.

EPA placed Pantex on the National Priorities List on May 31, 1994. Currently, environmental restoration
activities are conducted in compliance with CERCLA and a RCRA pemrit issued in April 1991, and mcdifred
in Febnrary 1996. Environmental restoration activities are expected to be completed in 2000
(DOE 1996a 3-180). More information on regulatory requirements for waste disposal is provided in Chapter 5.

3.4.2.2 Transuranic and Mixed Transuranic Waste

Pantex dws not generate or manage TRU waste as a result of normal operations, although there afe procedures
in place to manage TRU waste if it is generated. The small quantity of TRU waste (<1 m3) that was stored
in Building 12-24 was recently moved to LANL (DOE 1997e:1-2).

3.4.2.3 Low-Level Waste

Compatible solid LLW is processed at the LLW Compactor and stored along with the noncompatible
materials for shipment to the Nevada Test Site (NTS) or a commercial vendor. Liquid LLW is being stored
on the site awaiting a treatment process (DOE 1996%3-180),
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Table 3-29. Waate Management Capabititiea at Pantex

Applicable Waste TYpe

Mixed Mixed Non-
Facili@ Name/Description Capacity Status TRU TRU LLW LLW Haz Hez

Treatment Facility (m3/yr)

11-09 South - Scintillation Vial
Crusher/Segregator

11-09 South - Sort/Segregation and
Decontamination Activities

11-09 South - Fluorescent Bulb

Crusher

12-17- Evaporator for Tritiated
Water

12-19 East - Rotary Evaporator
Vacuum Distillation Units (2)

12-19 East Fractional Distillation
Unit

12-19 East - HE Precipitation
Process

12-42- CompactoriDrum Crusher

16-18- HWTPF

x

x

x

x

16-18- HWTPF Waste Compacting

16-18- HWTPF Drum Crushing

16-18- HWTPF Wmtewater
Evaporation System

16-18- HWTPF Mist Drum
Operations (including
neutralization and filtration)

16-18- HWTPF Drum R]nsing
System

16-18- HWTPF Fluorescent Bulb
Cmsher

16- 18A - Solvent Recovery Unit

16- 18A - Scintillation Vial Crushing

Burning Ground Thermal Prmessing
Units

Wastewater Treatment Facility

Storage Facifity (m3)

11-07A & B Pads - Container
Storage Areas

11-07 North Pad - Container Storage

Unit

1I-09 North Building - Container
Storage Area

Variablea

Variablea

Variablea

Campaign

Campaign

Campaign

Cmpaign

Variablea

750

90

208

45

Various

45

12

348

90

Variablec

946,250

402

125

379

Onlineb x

Onlineb xx

Onlineb

Online x

Online

Online

Online

Onlineb

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned
for 1999

Planned x
for 1999

Online xx

Online x

Online Xxxx

Online Xxxx

Online x xxx

x

xxx

Xxxx

Xxxx

x

xxx

x

x

x

x
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Table 3-29. Waste Management Capabifitie.s at Pantex (Continued)
Applicable Waste Type

Mixed Mixed Non-

Facility Nam~escription Capacity Status TRU TRU LLW LLW Haz Haz

16-16Building- HazardousWaste 1,W7 Online Xxxx
StagingFacility

Disposal Facility (m3)

Construction DebrisLandfill 21,208 Online x
(zone I o)

~ Capacity included in HWTPF.

UnitwillmovetoH~F when operational in 1999.
c Petit Iimirations are per burning event.

Ke~ Haz, hazardous; HE, high explosives; HWTPF, Hazardous Waste Treatment and Processing Facility; LLW, low-level waste;

TRU, transuranic.

Source: King 1997b: Lemndng 1998; M&H 1997:28.

Most LLW is shipped to NTS for disposal. Pantex is presently approved to ship a number of LLW streams
to NTS for disposal. Other waste streams have been through the NTS review process and have approval

pending or may be included at a later date. These wastes are currently stored on the site. Radioactively
contaminated classified weapon components that cannot be demilitarized and sanitized are sent to the NTS
classified LLW repository (DOE 1996f4-233, 4-235).

3.4.2.4 Mixed Low-Level Waste

Parrtex treats mixed LLW in three areas: the Burning Ground, Building 11-9, and Building 12-17
(Kng 1997b). The Burning Grmtnd is an open-burning wa where explosives, explosive-contaminated waste,
and explosive+ ontaminated spent solvents are burned. A large-volume reduction is attained by this treatment,
and some wastes are rendered nonhazardous due to elimination of the high-explosive reactivity hazard
(DOE 1996aE-50). Building 11-9 in Zone 11 is pemtitted for the treatment and processing of mixed LLW
and hazardous waste in tanks and containers (DOE 1996f4-236).

Pantex haa developed the Pantex Plant Federal Facility Compliance Act Compliance Plan to provide mixed
waste treatment capability for all mixed waste st~ams in accordance with the FFCA of 1992

(DOE 1996a 3-180). Currently, some mixed LLW is stored on the site until it can be profiled and accepted
by offsite treatment and disposal facilities, in accordance with the Pantex site treatment plan
(DOE 1997d:sec. 2.3.1). The Hazardous Waste Treatment and Processing Facility is being planned to treat
mixed waste (DOE 1996aE-50).

3.4.2.5 Hazardous Waste

Patrtex stores some hazardous waste on the site. Most hazardous waste generated at Pantex is shipped off the
site for recycle, treatment, or dlsposd at commercial facilities. High explosives, high-explosive contaminated
materials, and high-explosive contanrinated solid wastes are bumd under controlled conditions at the Burning
Ground. Ash, debris, and residue resulting fmm this burning are transpofied off the site for approved disposal
at a commercial RCRA-perrnitted facility (DOE 1996*3- 183, E-5 1). Polychlotinated biphenyls waste is
transport to offsite pemitted facilities for trsatment and disposal (DOE 1996F4-238).

3.4.2.6 Nonhazardous Waste

Management of solid waste is regulated by TNRCC, Nonhmardous waste generated at Parrtexfalls into Texas
Class 1 or Class 2 designation. Some solid waste (inert and insoluble materials like certain scrap metals,
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bricks, concrete, glass, dirt, and certain plastics and mbkr items that are not dily degradable) is designated
as Class 2 nonhazardous waste and is disposed on the site in the Constmction Debris Landfill in fine 10. The
onsite landfill is approved for both Class 2 and Class 3 wastes. The remainder of the Class 2 nonhazardous
waste generated at Pantex is sanitary waste such as cafeteria and lunchroom waste, paper towels, and office
waste, Most of this waste is disposed off the site at permitted landfills (such as the city of Amarillo landfill),
although some gms to offsite commercial incinerators (DOE 1997d:sec. 2.3.1).

Class 1 nonhazardous waste (such as askstos), though not b-dous by EPA’s definition relative to RCRA,
is handled in much the same manner as hazardous waste and is sent to offsite treatment or disposal facilities
(DOE 1997d:sec. 2.3. 1). Medical waste is dispositioned through a commercial vendor who picks up and
transports the waste (DOE 1996f4-238).

Sanitary sewage arrd some pretreated industrial wastewater are treated by the Wastewater Treatment Facility
and discharged to Playa 1 (DOE 1996fi4-238). The treated effluent from the system either evaporates or
infiltrates into the ground, A proposed upgrade to the sanitary wastewater treatment system would ensure that
effluent limitations are met. Included in this project is the upgrade of the existing sewage treatment lagoon,
repair and replacement of deteriorated sewer lines, construction of a closd system to eliminate the use of open
ditches for conveyance of industrial wastewater discharges, and improvements to the plant storm-water
management system (DOE 1996a3- 183, E-5 1).

3.4.2.7 Waste Minimization

‘f’begoals of the Pantex pollution prevention and waste minimization program are to minimize the volume of
waste generated to the extent that it is technologically and economically practical; reduce the hazard of waste
through substitution or prmess mdlfication; minimize contamination of real property and facilities; minimize
exposure and associated risk to human herdth and the environmerrc and ensure safe, efficient, and compliant
long-term management of all wastes (DOE 1996a:3-180),

Although an overall increase in waste generation of 49 percent occurred in 1996, this was largely a result of
the removal of contaminated soil from ditches as part of the environmental restoration program. In fact, from
1987 to 1996, the generation of routine hazardous waste decreased by more than 99 percent. The generation
of other waste types has also&n reduced. The goal of reducing the generation of rriixedLLW by 50 percent
from 1992 levels has already been met. Another goal is to halve the generation of LLW and State-regulated
(Class 1) wastes by 1999 (DOE 1997d:sec, 3.5), Parrtex also participates in the Clean Texas 2000 pollution
prevention program and has committed to a 50 percent reduction in 1987 chemical releases and hazardous
waste generation by the year 2000 (DOE 1996fi4-232). Currently, telephone directories, paper, certain
plastics, and some steel and aluminum cans are being recycled (DOE 1996aE-51 ),

3.4.2.8 Preferred Alternatives From the WM PEIS

Preferred alternatives from the WM PEIS (DOE 1997xsummary, 109) are shown in Table 3-30 for the four
waste types analyzed in this SPD EIS. A decision on the future management of these wastes could result in
the construction of new waste management facilities at Parrtex, and the closure of other facilities. Decisions
on the vadous waste @s are expected to be announced in a series of RODS to be issued on this WM PEIS.
Jsrfact, the TRU waste ROD was issued on January 20, 1998 (DOE 1998a). The ROD states that “each of the
Department’s sites that currently has or will generate TRU waste will prepare and store its TRU waste on
site. .“ More detailed information on DOE’s alternatives for the future configuration of waste management
facilities at Pantex is presented in the WM PEIS and the TRU waste ROD,
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Table 3-30. Preferred Alternatives From the WM PEIS

Waste Type Preferred Action

TRU and mixed TRU DOE preferstreatmentand storage of PantexTRU wasteal LANL.a

LLW DOE prefers to treat Pantex LLW on the site. DOE prefers to ship Panlex LLW to one

of 2 or 3 regional disposal sites.

Mixed LLW DOE prefers to treat mixed LLW generated at Pantex on the site consistent with

Pantex’s site treatment plan. DOE prefers to ship Pantex mixed LLW to one of 2 or 3
regional disposal sites.

Hazardous DOE prefers to continue to use commercial facilities for hazardous waste treatment.

a ROD for ‘fRU waste (DOE 1998a) states that “each of the Depafiment’s sites that currently has or will generate TRU waste will
prepare md store its TRU waste on site. .“ The ROD did not specifically address TRU waste generated at Pantex, since there

is currently no ‘fRU w~te in inventory at Pantex.
Key: LANL Los Alamos National La6nratory; LLW, low-level waste; TRU, transuranic.
Source:DOE1997as.mmary,26, 109.

3.4.3 Sncioeconomics

Statistics for employment and regionsl =onomy are presented for the REA as defined in Appndix F.9, which
encompasses 32 counties surrounding Pantex in Texas and New Mexico. Statistics for population, housing,
commonity services, and 10CSItmnsportation are presented for the ROI, a three-county area (in Texas) in which
93.7 prcent of all Parrtexemployees reside us shown in Table 3-31. fn 1997, Patrtex employed 2,944 persons
(about 1.2 percent of the REA civilian labor force) (King 1997a).

Table 3-31. Distribution nf Employees by Place of Residence
in the Pantex Region of Influence, 1997

Number of Total Site
county Employees Employment (Percent~

Randall 1,629 55.3

Potter 965 32.7

Carson 167 5.7

ROI total 2,761 93.7

Source King 1997a.

3.4.3.1 Regional Economic Characteristic

Selected employment and regional economy statistics fnr the Pantex REA are summarized in Figure 3–18.
Between 1990 and 1996, the civilian labor force increased 19.6 percent to 250,847. In 1996, the
unemployment rate in the REA wns 4.6 prcent, which was lower than the 5.6 percent unemployment rate in
Texas and the 8.1 percent unemployment rate in New Mexico (DOL 1997a).

In 1995, government activities represented the birgest sector of the employment in the REA (21.9 percent).
This was followed by retail trude (19.6 percent) and services (18.S percent). The tntals for these employment
sectors in Texm were 1S.0 percent, 18.7 percent, and 24.7 percent, respectively. The totals for these
employment sectors in New Mexico were 22 percent, 20.3 percent, and 26.7 percent, respectively
(DOL 1997b).

3.4.3.2 Population and Housing

In 1996, the ROI population totsled 212,729. Between 1990 and 1996, the ROI population increased
9.6 percent compared with the 12.2 percent increase in Texas (DOC 1997). Between 1980 and 1990, the
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number of housing units in the ROI increased by about 15.8 percent, compared with the 26.3 percent increase
in Texas. Tbe total number of housing units within the ROI for 1990 was 83,590 (DOC 1994). The 1990
homeowner vacancy rate for the ROI, 3,3 percent, was similar to the Texm rate of 3.2 percent. The renter
vacancy rate, 14.2 percent, was also similar to Texas’ 13 percent (DOC 1990a). Population and housing trends
in the Pantex ROI are summarized in Figure 3–19.

3.4.3.3 Community Services

3.4.3.3.1 Education

Elgfrt schml districts provide public education in the Pantex ROI. As shown in Figure 3-20, school districts
were operating between 56 and 100 percent of capacity in 1997. In 1997, the average student-to-teacher ratio
for the ROI was 15:1 (Nemeth 1997a). In 1990, the average student-to-teacher ratio for Texas was I I .3:1
(DOC 1990b; 1994).

3.4.3.3.2 Public Safety

In 1997, a total of 542 sworn police officers were serving the ROI. The 1997 ROI average
officer-to-population ratio was 2.5 officers per 1,000 persons (Nemeth 1997b). This compares with the
1990 State average of 2.0 officers per 1,000 persons (DOC 1990b). In 1997, 487 paid and volunteer
firefighters provided tire protection services to the Pantex ROI. The 1997 average ROI
firefighter-to-population ratio was 2.3 firefighters per 1,000 persons (Nemeth 1997b). This compares with the
1990 State average of 0.9 fi~fighters per 1,000 persons (DOC 1990b). Figure 3–21 displays the ratio of sworn
police officers and firefighters to the population for the Pantex ROI.

3.4.3.3.3 Health Care

In 1996, a total of531 physicians served the ROI. The 1996 average physician-to-population ratio in the ROI
of 2.5 physicians per 1,~ persons compares with the 1996 State average of 2.2 physicians per 1,000 persons
(Randolph 1997). In 1997, six hospitals serve the three-county ROI. The 1997 hospital bed-to-population
ratio was 5.9 MS ~r 1,000 ~r’sons in the ROI (Nemetfr 1997c). This compares with the 1990 State average
of 3.4 kds ~r 1,000 prsons (DOC 1996:128). Figure 3–21 displays the ratio of hospital beds and physicians
to the population for the Pantex ROI.

3.4.3.4 Local Transportation

Vehiculw access to Pantex is provided by FM 683 to the west and FM 2373 to the east. Both roads connect
with FM 293 to the north and U.S. Route 60 to the south (see Figure 2-4). Four road segments in the ROI
could k affected by route disposition alternatives: I–27 from Local Route 335 at Amarillo to 140 at Amarillo
and FM 683 from U.S. Route 60 to FM 293. The third is FM 2373 from 140 to U.S. Route 60. The fourth
is FM 2373 from U.S. Route 60 to FM U.S. Route 60 (DOE 1996a).

Aside from routine minor preventive maintenance paving, there is one planned road improvement project in
1998 that could affect accessonto the Pantex site. This includes the construction of a bridge along FM 1912
over U.S. Route 60. Them am afso long-range plans to build abridge at the intersection of FM 2373 and U.S.
Route 60. Both of these projects are not expected to be initiated until the year 2000 or beyond (Nipp 1997).
Even without these improvements, the road system is more than adequate for current Pantex workloads.

Amarillo City Transit provides public transport sewice to Amarillo, but the service dms not extend to Pantex.
The major railroad in the Pantex ROI is the Burlington Northern and Santa Fe Railroad, a mainline that forms
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Enrollment Capaci& in the Pantex ROI SctIool Districts, 1997
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the southern boundary of Pantex and provides direct access to the site. There are no navigable waterways
within the ROI capable of accommodating material transports to the plant.

Amarillo Intemationai Airport provides jet air passenger and cargo service from national and Imal carders.
Several smaller private airports are Imated throughout the ROI (DOE 1996a).

3.4.4 Existing Human Herrfth Risk

Public and wcupational health and safety issues include the determination of potentially adverse effects on
human health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.4.4.1 Radiation Exposure and Risk

3.4.4.1.1 General Site Description

Major sources and levels of background radiation exposure to individuals in the vicinity of Parrtex arc shown
in Table 3–32. Annual background radiation doses to individuals are expected to remain constant over time.
The total dose to the population, in temrs of person-rem, changes as the population size changes. Background
radiation doses are unrelated to Pantex operations.

Table 3-32. Sources of Radiation Exposure to Individuals
in the Pantex Vicinity Unrelated to Pantex Operations

Effective Dose
Source Equivalent (mredyr)

Natural background radiation
Cosmic and external terrestrial radiation 93

Internal terrestrial radiation 39

Radon in homes(inhaled)b Zw’
Other background ratiationb

Diagnostic x rays and nuclear medicine 53

Weapons test faliout <1

Air travel 1

Consumer and industrial products 10

Total 397
a DOE1997d:65.
b NCRP 1987:11,40,53,
c An averase for the United Stales.

Releases of mdionuclides to the environment from Pantex operations provide another source of rdlation
exposure to people in the vicinity of Pantex. Types and quantities of radionuclides released from Pantex
operations in 1996 are listed in the 1996 Environmental Repor/for Parrtex Plant (DOE 1997d64). Doses to
the public resulting from these releases are given in Table 3–33. These doses fail within radiological iimits
per DOE Order 5400.5 (DOE 1993a:II-1-II-5) arrd are much lower than those of background radiation.

Using a risk estimator of 500 carrcerdeaths per 1 million person-rem to the public (Appendix F. 10), the fatal
cancer risk to the maximaliy exposed member of the public due to rtilological releases from Pantex o~rations
in 1996 is estimated to be 4.4x10-11. That is, the estimated probability of this person dying of cancer at some
point in the future from radiation exposure associated with I year of Pantex operations is less than 5 in
100 billion. (It takes several to many yem fmm the time of radiation exposure for a cancer to manifest itself.)
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Table 3-33. Radiation Dosaa to the Public From Normal Pantex
Operations in 1996 (Total Effective Dose Equivalent)

Atmospheric Releases Liquid Releases Totaf

Members of the Public Standarda Actual Stsndarda Actual Standarda Actual

Maximally exposed individual 10 8.8 X1 O-5 4 0 100 8.8x105

(mrem)

Population within 80 km None 2.1 XIO”3 None o 100 2. IX1O-3

(person-rem)b

Averageindividualwithin80 km None 7.6x10+ None o None 7.6x10“6
(03rem)c

a Thestandards for individuals are given in ME Order 54W.5 (DOE 1993wU- I-11-5). As discussed in that order, the 10-mremfyr

limit from airborne emissions is required by the Clean Air Act, and the 4-nuedyr timit is required by the Safe Drinking Water
Act; for this SPD EIS, the 4-nuetiyI vatue is conservatively assumed to k the limit for the sum of doses from all liquid pathways,

me total dose of IW nuedyI is the limit tim all pathways combined. me leO-~rson-rem value for the population is given in

proposed 10 CFS 834, as published in 58 ~ 16268 (DOE 1993bpara. 834.7). If the potential total dose exceeds the

IW person-rem value, it is required that the contractor operating the facility notify DOE.
b About 275,eOf3 in 1996.

c Obtained by dividing the population dose by the number of people living within 80 km (50 ti) of the site.

Source: DOE 1997d65.

According to the same risk estimator, 1.1x10-6 excess fatal cancers are projected in the population living
within 80 km [50 mi) of Paotex from norrnrdoperations in 1996. To place this num~r into prs~tive, it may
be compared with the number of fatul cancers expeckd in the same population from all causes. The
1995 mortality rate associated with cancer for the U.S. population was 0.2 percent per year
(Famighetti 1998:964). Based on tils mortality rate, the number of fatal cancers expected to occur during
1996 from all causes in the population living within 80 km (50 mi) of Pantex was 550. This expected number
of fatal cancers is much higher than the 1.1x10-6 fatal cancers estimated from Pantex operations in 1996.

Pantex workers meive the mme dose as the general public from background radiation, but they also rweive
an additional dose from working in facilities with nuclear materials. Table 3–34 presents the average dose to
the individud worker and the cumulative dose to all workers at Pantex from operations in 1996. These doses
fall within the mdiological regulatory limits of 10 CFR 835 (DOE 1995apara. 835.202), According to a risk
estimator of 400 fatal cancers per 1 million person-rem among workers6 (Appendix F. 10), the number of
projected fatal cancers umong Pantex workers from normal operations in 1996 is 0.011.

A mom detailed presentation of the mdiation environment, including background exposures und radiological
releases and doses, is presented in the 1996 Environmental Report for Pan~ex Phnt (DOE 1997d). In addition,
the concentrations of radioactivity in various environmental media (including air; water, and soil) in the site
region (on and off the site) are presented in that same report.

3.4.4.1.2 Proposed Facility Location

External tilatinn doses and conwntmtions of gross alpha and plutonium in air have been measured in ~ne 4.
In 1996, the annual dose in Zone 4 was about 100 mrem. This is the same as measured at the offsite control
location, In tfratsame yea, the Zone 4 concentmtion in air of plutonium 239/240 was 3.2x1 0-7 pCi/m3. This
value was about one-third less than that measured at the offsite lmations (DOE 1997d67, 77, 79).

6 The risk estimator for workers is lower than the estimator for the public because of the absence from the work force of the more
radiosensitive infant and child age groups.
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Table 3-34. Radiation Doses to Workers From Normal
Pantex Operations in 1996

(Total Effective Dose Equivalent)
Onsite Releases and

Direct Radiation

Occupational Personnel Standarda Actual
Averageradiationworker Noneb 8.7

(nrrem)
Total workers(person-rem)’ None 28

a The radiological limit for m individual worker is 5,~ nrremfyr. However.
DOE’s goal is to maintain radiological exposure as low as is reasonably
achievable. It has therefore established an administrative control level of
2,000mretiyr(OOE1994x2-3Xthe site must make reasonable attempts to

b
maintain individual worker doses below this level.
No standwd is specified for an “average radiation worker”; however, the
maximum dose that this worker may receive is limited to that give” in
footnote “a.”

c About 3,160 in 1996 of which approximately 2,400 were badged.
Source: DOE1995apara835.202;M&H1997.

3.4.4.2 Chemical Environment

The background chemical environment importmt to human health consists of the atmosphere, which may
contain hazardous chemicals that can be inhaled; drinking water, which may contain hazardous chemicals that
can be ingested; and other environmental media through which people may come in contact with hazardous
chemicals (e.g., sutiace water dining swimming, soil through direct contact, or fuod). Hazardous chemicals
can cause cancer and noncancer heafth effects. The baseline data for assessing potential health impacts from
the chemicai environment are addressed in Section 3.4.1,

Effective administmtive and desigrrcontrols that decrease hazardous chemicaJ releases to the environment and
help achieve compliance with permit requirements (e.g., air emissions and NPDES permit requirements)
contribute to minimizing health impacts on the public. The effectiveness of these controls is verified through
the use of monitoring information and inspection of mitigation measures. Health impacts on the public may
wcur via inhalation of air containing hazardous chemicals released to the atmosphere during normal Pantex
o~tations. Rsks to public heafth from other possible pathways, such as ingestion of contaminated drinking
water or by direct exposure, are lower thatr those via relative to the inhalation pathway.

Baseline air emission concentrations and applicable standards for hazardous chemicals are addressed in
Section 3.4.1. The baseline concentrations are estimates of the highest existing offsite concentrations arrd
represent the highest concentrations to which members of the public could be exposed. All annual
concentrations are in compliance with applicable guidelines and regulations. Information on estimating the
health impacts of hazardous chemicals is presented in Appendix F. 10.

EXPSUR pathways to Prmtex workers during normal operations may include the inhalation of contaminants
in the workplace atmosphe~ and direct contact with hazardous materials. The potential for health impacts
varies among facilities and workers, and available information is insufficient for a meaningful estimate of
impacts. However, workers are protected from workplace hazards through appropriate training, protective
quipment, monitoring, substitution, and engineering and management controls. They are also protected by
adherence to OSHA and EPA standards that limit workplace atmospheric and drinking water concentrations
of potentially hazardous chemicals. Appropriate monitoring that reflects the frequency and amounts of
chemicafs used in the o~rational pmesses ensures that these standards are not exceeded. Additionally, DOE
reqrrimsthat conditions in the workplace be as free as possible from recognized hazards that cause, or arc likely
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to cause, illness or physical harm. Therefore, workplace conditions at Pantex are substantially better than

required by standards.

3.4.4.3 Health Effects Studies

Only one cancer incidence and mortality study was conducted on the general population in communities
sumounding Pantex for the period 1981 to 1992, and only one study of workers (employed between 1951 and
1978) has been done, There were no statistically significant increases in mortality among females in the
general population during this Priud, hut significant increases in prostate cancer mortality occumed among
Potter County and Randall County males, and in leukemia mo~lity among Carson County males. No
statistically significant increases in other types of cancer among males nccumed during this period,
Significantly fewer deaths were obsewed in the workforce than would& expected judging from U.S. death
rates for cancer, arteriosclerotic heart disease, and digestive diseases. No specific causes of death occumed
more frequently than expected. Workers were reported to show a nonstatistically significarrt excess of brain
cancer and leukemia in the study conducted; the small number of cases could be attributed to chance alone.
For a more detailed description of the studies reviewed and the tindings, and for a discussion of the
epidemiologic smveillance program implemented by DOE to monitor the health of cument Pantex workers,
refer to Appendix M.4.5 of the Szorage and Disposition Final PEIS (DOE 1996a).

3.4.4.4 Accident History

In 1989, during a weapon disassembly and retirement operation, a release of tritium in the assembly cell
recurred, Four workers received negligible doses, and a fifth, a somewhat higher, but still low dose
of 1.4 mrem. No other incidents involving the accidental releaae of radioactivity from Pantex have taken place
in more than 30 years.

3.4.4.5 Emergency Preparedness

Each DOE site has established an emergency management progmm that would k activated in the event of an
accident. This program bas been developed and maintained to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes planning, preparedness, and response.

Pantex has an emergency marragement pbur to protect life and property within the facility, the health and
welfare of surrounding arcaz, and the defense interests of the nation during arrycredible emergency situation.
Formal mutmd assistance a~ements have been made with the Amarillo tire department, the National Guard,
and St. Antbony’s Hospital. Under accident conditions, art emergency coordinating team of DOE and Pantex
contractor management personnel would initiate the Pantex emergency plan and coordinate all onsite actions.

ff offsite areas could be affected, the Texas Department of Public Safety would be notified immediately and
would make emergency armouncements to the public and local governmental agencies in accordance with
Annex R of the Srate of Te.ros Emergency Management Plan. Pantex has Radiological Assistance Teams
equipped and trained to respond to an accident involving radioactive contamination on or off the site. In
addition, the Joint Nuclear Accident Coordination Center in Albuquerque, New Mexico, can be called on if
needed to mobilize radiation emergency response teams from DOE, DoD, and other participating
Federal agencies.

DOE has specified actions to be taken at all DOE sites to implement lessons learrted from the emergency
response to an accidental explosion at Hanford in May 1997. These actions and the timeframe in which they
must be implemented are presented in Section 3,2,4.5.
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3.4.5 Environmental Justice

Environmental justice concerns the environmental impacts that proposed actions may have on minority and
low-income populations, and whether such impacts are disproportionate to those on the population as a whole
in the potentially affected area. In the case of Pantex, the potentially affected area includes only parts of
northwestern Texas.

The potentially affected area around Zone 4 is defined by a circle with an 80-km (50-mi) radius centered at
Pantex (lat. 35 ‘200.4” N, long. 10103422.5” W). The total population residing within that area in 1990 was
264,651. The proportion of the population there that was considered minority was 19.I percent. The same
census data show that the Wrcentage of minorities for the contiguous United States was 24.1, and for the State
of Texas, 39.3 (DOC 1992).

Figure 3-22 illustrates the racial and ethnic composition of the minority population in the potentially affected
area. At tbe time of the 1990 census, Hispanics were the largest minority group within that area, constituting
12.7 percent of the population. Blacks constituted about 4.2 percent, and Asians, about 1.3 percent. Native
Americans were the smallest group, constituting about 0.8 percent (DOC 1992)

Pantex Centered at Zone 4, 1990
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Figure 3-22. Racial and Ethnic Composition of Minorities Around Pantex

A breakdown of incomes in the Dotentiallv affected area is also available from the 1990 census data
(DOC 1992). At that time, tbe pove~y thresh~ld was $9,981 for a family of three with one related child under
18 years of age. A total of 39,420 persons (14.9 percent of the total I
affected area around fine 4 reported incomes below that threshold.
show that of the total population of the contiguous United States,
poverty threshold, and that Texas reported 18.1 percent,

opulation) residing within the potentially
Iataobtained during the 1990 census also
3.1 percent reported incomes below the
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3.4.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materiafs,
fossil fuels, and significant Iandfonns. Soil resources are the loose surface materials of the earth in which
plants grow, usually consisting of disintegrated rock, organic matter, and soluble salts,

3.4.6.1 General Site Description

Pantex is rather flat and includes four playaa on DOE property and two playas on land leased from Texas Twb
University (M&H 1996z5-5). The playas are @uently dry, with clay bottoms and depths to about 9 m (30 ft)
(DOE 1996a 3-165), (See Section 3.4.7.1 for additional inforrrration on these playas,) The primary surface
deposits at Pantex are Pullman soils on the Southern High Plains surface and Randall soils in the playas
(M&H 1996a3-1).

The Pullman soils are the soil horizon in the uppemost section of the Quatemary-aged Backwater Draw
Formation. This fornration consists of a sequence of buried soil horizons, the upper unit of mostly clay loam
and caliche about 3 m (10 ft) thick and a lower unit of silty sand with caliche 10 to 24 m (30 to 80 ft) thick.
The Backwater Draw Formation overlies the Ogallala Forrrration (M&H 1996%3-1).

The Ogallala Formation of Tertiary age consists of fluvial sands and gravels as well as eolian sands and silts.
The top of the forrrration is capped by the Caprnck caliche. Depths to the base of the Ogallala vary
considerably, from about 90 m (300 ft) at the southwest comer of the site to about 220 m (720 ft) at the
notiheast comer of tbe site (M&H 1996x3-1).

Underlying the Ogalkda Formation are sdlmentary rocks of the Triassic Dockum Group. This mk is aa much
as 30 m (100 ft) thick and consists of sandstone, siltstone, and mudstone. The portion of the Triassic Dockum
Group near the northeastern comer of Parrtex was ercded before the Ogallala was deposited directly on
Permian strata (M&H 1996a 19). The Perrrdan strata consist of deposits of salt, shale, limestone, argillaceous
(clay-bearing) limestone, and dolomite. No economically viable geologic resources have been identified at
Pantex (DOE 1996a3-165).

Dissolution of salt beds within the Perrrrianstrata has resulted in sinkholes and fractures in nearby Armstrong
and Hutchinson Counties in Texas. No sinkholes or fractures have been identified in Carson County, where
the site is Iccated. Recent work using shallow seismic data has determined that the structure beneath tie playas
at Parrtex and adjacent areas shows the displacement of Ogallala strata. This displacement is attributed to the
dissolution of underlying srdtbeds, an active geologic process in the region (DOE 1996x3-165). In terrrrsof
the life of Pantex, the effects of that process are negligible (M&H 1997:19).

There are no capable faults in the vicinity of Pantex. A capable fault is one that has had movement at or near
the ground surface at least once within the past 35,000 years or recurrent movement within the past
500,000-years (DOE 1996a 3-165). No tectonic faulting younger than late Perrrrian is recognized at or near
Pantex. An assessment of natural hazards at Parrtexfound three major subsurface faults and one nrinor surface
fault, The subsurface faults range frnm 64 to 250 krrr(40 to 155 nd) in length arrd~ 8 to 40 krn (5 to 25 rni)
from the plant site. The surface fault is estimated to be 6.4 km (4 mi) long and 32 km (20 mi) northwest of
Pantex (M&H 1996a:3-8-3-10).

According to the Unifom Building Cede, Parrtex is on the boundary zone btween Seismic Zmres Oartd 1,
meaning that little or no damage could occur as a result of an earthquake. This area is fairly free of
earthquakes (DOE 1996x 3-I 65). Between 1906 and 1986, as few as 36 earthquakes were felt by persons in
the Texas Panhandle. The strongest reported had a Modified MercaOi Intensity of VI. An earthquake of
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intensity VI is felt by eve~one but causes little damage to competent structures. Many of the earthquake
epicentem are asswiated with the Amarillo Uplift, about 32 km (20 mi) north of Pantex. An earthquake with
a maximum horizontal acceleration of 0. 17g is calculated to have an annual probability of occurrence of 1 in
5,000 at Pantex (Barghusen and Feit 1995:2.10-2. 14).

There are no volcanic hazards at Pantex because there are no known areas of active volcanism in the Texas
Panhandle (DOE 1996%3-165). The nearest volcanic activity occurred 4,~ to 10,000 years ago in northeast
New Mexico (M&H 1996a3-8).

Pantex is underlain by soils of the Pullman-Randall association, which consists of nearly level to gently
sloping, deep noncalcareous clays (i.e., clays containing no calcium carbonate [calcite]) and clay loams.
Pullman soils underlie most of the Pantex area, but Randall soils occur in the vicinity of the playas and
depressions (DOE 1996a 3-165). The Pullman soil is classified as prime farmland soil (M&H 1997:17). Soils
at Paotex are acceptable for starrdardconstriction techniques ( DOE 1996a:3-165). More detailed descriptions
of the geology and the soil condhions at Pantex are included in the Storage and Disposition Finrd PEIS
(DOE 1996a:3-165, 3-166) and the Environmental lnforrrration Document for the Pantex Plant EIS
(M&H 1996x3-1-3-53).

3.4.6.2 Proposed Facility Location

The soil types near ~ne 4 are Pullman clay loam (Oto 1 percent and 1 to 3 percent slopes) and Osteocyte clay
loam (1 to 3 percent slopes). Neither of these soils is subject to liquefaction or is unstable (M&H 1997:17).

3.4.7 Water Resources

3.4.7,1 Surface Water

Surface water includes marine or freshwater bodies that occur above the ground surface, including rivers,
streams, lakes, ponds, rainwater catchments, embayments, and oceans.

3.4.7.1.1 General Site Description

Pantex is situated on a flat portion of the Southern High Plains of Texas. No streams or rivers flow through
Pantex. Major surface water in the vicinity includes the Canadian River, 27 km (17 mi) north of the plant,
Sweetwater Creek and the Salt Fork of the Red River, respectively 80 km (50 mi) and 32 km (20 mi) to the
east, and the Prairie Dog Fork of the Red River, 56 km (35 mi) to the south. The Canadian River flows into
Lake Meredith about 40 km (25 mi) noti of the plant. Water from Lake Memdirb is mixed with water
pumped from the Ogallala aquifer for use as drinking water for severaf Southern High Plains cities. No
hydrologic connections exist to transport contaminants from Pantex into either the Canadian River or Lake
Meredith (M&H 1996a5-4, 5-5).

The only naturally occurring bodies of water on the plant site are the playas and very small, unnamed,
intermittent channels and ditches that may feed storm water into them. There are three playas (Playas 1, 2,
and 3) on Psntex property, two (Playas 4 and 5) on the Texas Tech University property, several adjacent to
Pantex, and one, called Pantex Lake, on DOE-owned property about 4 km (2.5 mi) northeast of the main
portion of Pantex. Pantex Lake received discharges from the old sewage treatment facility from 1942 until
the early 1970s; however, flows from the wastewater treatment facility are now discharged to Piaya 1 as
permitted by the State of Texas and tie EPA. Currently, there are no industrial discharges diverted to Pantex
Lake, Playa 3, or Playa 5, although all of the playas receive surface water runoff from precipitation events
(Barghusen and Feit 1995:2. 10-17-2.10-20).
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Studies have suggested that most of the recharge of the underlying Ogallala aquifer within the Southern High
Plains originates from water stored in tfreplayaa. However, the playas are frequently dry because of the high,
naturally occurring evaporation rate. Playas in the area of the plant may be as large as 1,220 m (4,000 ft) in
diameter and more than 9 m (30 ft) deep. Most of the playas are floored with a clay accumulation at the
bottom that is lens shaped, tilng tilckest in the middle and thinning out toward the edges. These clay floors
may contain desiccation cracks up to 1.8 m (6 ft) deep when the floor is dry (Barghusen and
Feit 1995:2.10-17),

The only surface waterway that flows throughout the year is the one that receives flow from the wastewater
treatment facility and discharges into Playa 1. It flows at approximately 946,000 I/day (250,000 gtiday). The
wastewater treatment facility receives and treats sanitary waste flows and some process wastewater flows.
Effluent from the wastewater treatment facility is monitored pursuant to the plant’s NPDES permit and
TNRCC permits. The remaining channels and ditches contain flows only after storm events,

Industrial and stormwater discharges are authorized by State and Federal permits. Pantex is authorized to
discharge wastewater into Playas 1, 2, and 4 under NPDES Permit TXOI07107, issued June 1, 1996, and
TNRCC Wastewater Discharge Permit 02296, issued June 14, 1996. These permits define the volume and
quality of effluent flows that may be discharged to the playas. Storm water from industrial activities is
permitted to be discharged into Playas 1, 2, 3, and 4 by general NPDES Permit TXROOGI38, issued
February 15, 1995. Pollution prevention plans are required by this permit, which establishes 10 outfalls
throughout Parrtcx where effluent samples are to be taken (M&H 1997:15). Parrtex is currently transitioning
to the new Multi-Sector General Permit for Storm Water. This permit will require monitoring at 8 storm water
outfalls (Weinrcich 1997). Parrtex is also authorized to discharge storm-water from constmction activities that
disturb more than 2 ha (5 acres) under the “Final NPDES General Permits for Storm Water Discharges from
Construction Sites” (57 Federal Register 41176). A notice of intent is tiled for each individual construction
project and a pollution prevention plan is prep=d arrdimplemented. No sampling requirements are associated
with these permitted activities ( M&H 1997:15),

The playas are considered by the State of Texas to be “waters of the State.” The Pantex playas have been
designated as jurisdictional wetlands, and therefore are also waters of the United States (DOE 1996=3-157).
In addition to NPDES and TWRCC permits outfall monitoring, surface water is monitored for radioactive and
nonradioactive parameters at several onsite locations, including the playas.

Sampling data for surface waters at the site in 1996 showed that concentrations of radionuclides were similar
to historical levels and lower than the derived concentration guides for ingested water (DOE 1997d:tab1e10.2).
Moreover, little concern emerged during the monitoring of surface waters, and discharges to them, for a variety
of other parameters, including organics, metals, explosives, polychlorinated blphenyls, and pesticides. Toluene
was detited twice at the wastewater treatment plant effluent outfall (Outfall001 ); however, it was not detected
in the plant influent 30 days prior to sampling. No noncompliances were reported at any of the other
monitored outfalls or sampling points on the site. Throughout the 1996 sampling season, Pantex Lake was
dry, and no samples could be collected (DOE 1997d: 116).

On December 2, 1997, EPA issued Mason& Hanger Corporation at Parrtexan Administrative Order regtiing
ita NPDES Permit No. TX 107107. During 1997, Pantex periodically exceeded some discharge limits set by
the permit. The exceedances included ammonia, oil and grease, total suspended solids, and total metaJs.
Although Pantex exceeded the limits set by the EPA permit, based on all available data, the levels of
constituents found in the wastewater do not pose a threat to public health or the environment. The
Administrative Order required correction of exceedances witiin 30 days, and for those exceedances that could
not be comted within 30 days, submittal of a corrective action plan, A comprehensive plan was submitted
to EPA on December 22, 1997. EPA has indicated that they intend to use the plan to develop a negotiated
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FFCA. In the interim, Pantex is proceeding with implementation of its corrective action plan. Corrective
actions include upgrtilng the Waste Water Treatment Facility; soil stabilimtion and erosion control measures;
and operational, maintenance, and monitoring program modifications. These engineered solutions are
scheduled for completion in the year 2003 (Nava 1998).

Water rights in Texas fail under the Dmtrine of Prior Appropriations, Under this doctrine, the user who first
aPPrOPriamswater for a beneficial use has priority in the use of available water supplies over a user claiming
rights at a later time. Courts also recognize riparian rights legally granted in Spanish-American Agreements.
TNRCC is the administrator for water rights and the permit-issuing authority (DOE 1996a3- 160). Because
Pantex dues not use any surface water, it exerts no surface water rights.

Figure 3–23 shows the surface water drainage basins for each of the playas (DOE 1996f4-76). Storm water
runoff from the industriali=d areas of Paotex collects within the playas and the tailwater pit and dws not flow
offsite. Storm water that is collected in the tailwater pit at the northeast bourrd~ of the site is pumped to a
ditch that flows to Playa One (M&H 1996a5-7). Generai flding of some low-lying portions of Pantex could
occur as a result of runoff assmiated with precipitation and the subsequent tilling of the playas. Hlstoncally,
there has been no major fforrding at the Pantex site (M&H 1996a 5-17–5-24; 1996b2-1 1). There are no
federally designated Wild and Scenic Rivers on the site (Barghusen and Feit 1995:2.10-2).

3.4.7.1.2 Proposed Facitity Location

Most surface runoff near Zone 4 flows to Playa l(M&H 1996b2-1 1; 1997:24). However, a very smail portion
of this area flows to Playa 2. The distance &tween the proposed surplus plutonium disposition facilities and
the drainage basin divide is sufficient to prevent storm-water flows from the proposed facilities from entering
Playa 2. Playa 1 has a surface area of 32 ha (79 acres) and Playa 2,30 ha (74 acres) (M&H 1996a5-6). A
review of flouding maps of the playas indicates that the 100-year floud elevation for Playa 1 is
1,073,4 m (3,522 ft) and for Playa 2 it is 1,074,7 m (3,526 ft). The elevation of the proposed facilities is
1,084 m (3,556 ft) (DOE 1996f4-77).

Playa 3 is upgradient from the proposed surplus plutonium disposition facilities and the 100-year flocd
elevation is 1,086.5 m (3,565 ft). The maps indicate that water elevations above that of the 100-year floud
would result in sheet overfiow at shailow depths in tire direction of the proposed facilities, Figure 3-23 shows
the approximate extent of the floodplains at Pantex (DOE 1996b:4-76).

Results of surface water quality sampling from 1994 confirm that Pantex was in compliance with all water
quality regulations for Playa 1 and that, with the exception of a high water level in Playa 1 in July 1994
attributable to a rainfall event, all permit requirements were met (DOE 1996z3- 157).

3.4.7.2 Groundwater

Aquifers are classified by Federal and State authorities according to use and quality. The Federal
classifications include Class I, If, and IIf gromrdwater. Class I groundwater is either the sole source of drinking
water or is ecologically vital. Class IIA and IfB are current or potential sources of drinking water (or other
beneficial use), respectively. Class flJ is not considered a potential source of drinking water and is of limited
beneficial use.

3.4.7.2.1 General Site Description

The three primary hydrostratigraphic units, (i.e., separate layers of water), in the vicinity of Pantex are the
Backwater Draw Formation, the Ogaliala Formation, and the Triassic Dockum Group. The units as a whole
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constitute the vadose (unsaturated) zone, the saturated perched aquifer zone, and the lower, saturated main
aquifer below the site (M&H 1996a:4- 1).

‘fireBackwater Draw Fomration h= been identified as the most widespread pust-Ogallala unit tfrmrrghorrtthe
Southern High Plains. It consists of mdlfied eolian sands and silts interbedded with numerous caliches
composed of variably cemented carbonate layers and nodules. The thickness of the Backwater Draw
Formation at Pantex is variable, ranging from 15 to 24 m (50 to 80 ft) (M&H 1996a4-4).

The High Plains aquifer, commonly referred to as the Ogallala aquifer, underlies the southern part of the Great
Plains physiographic province. It is the primary water source for the Texas Panhandle and eastern New
Mexico. The Ogallala aquifer in the vicinity of Pantex consists primarily of the saturated lower Ogallala
Formation, although water is also produced from strata as old as Permian (M&H 1996x4-4).

The Ogallala aquifer exists in unconfined conditions. Recharge occurs from precipitation and subsequent
infiltration of surface water either through surface soils or through fmused recharge from the numerous playas
that occur across the urea. Direct recharge of the aquifer can uccur in those limited areas where the aquifer
formation is at tfresurface, but no outcrops exist at Pantex. Recent evidence supports significant recharge of
the aquifer below the playas in the Southern High Plains; however, evidence of such recharge has not heen
determined for the Ogallala aquifer at Pantex (M&H 1996a:4-1).

Water table elevations in the Ogallala aquifer near Pantex run approximately parallel to the regional land
surface, which dips gently from southwest to northeast. The depth to the Ogallala gromrdwater aquifer varies
from about 101 m (330 ft) at the southern Pantex boundary to about 140 m (460 ft) at well 0W-WR-39
(M&H 1997:14). This flow direction contrasts with the regional northwest-tu-southeast trend of the remaining
portion of the Southern High Plains. Lwalized disruption of these genemOzed flow patterns can occur where
significant withdrawals are made, such as near the city of Amarillo Carson County well field about 3.2 km
(2 mi) northeast of Pantex (M&H 1996z4-1 ).

The Triassic Dockum Group underlying the Ogallala Formation consists of shale, shaley siltstone, and
sandstone. This unit is believed to be as thick as 30 m (100 ft) under Pantex. The lateral extent, thickness,
and hydraulic characteristics of this gmrrp have not been established, and well logs usually identify these only
as Triassic or red beds (M&H 1996x4-4, 4-5).

The two main water-bearing units beneath the plant are the Tertiary Ogallala Fomration and the Triassic
Duckum Group. Two water-bearing zones in the Ogallala Formation are present kneath the plant. The first
is a perched water zone above the main zone of saturation. One of these is present beneath Playa 1. The
perched water zones consist of discontinuous perched water lenses, the lateral extent of which has not been
fully detemrined. The second and deeper water-bearing zone is the Ogallala aquifer, which is the primary
source of water for drinking, irrigation, and commercial uses (M&H 1996x4-5). There are no designated sole
source aquifers near Pantex (Barghusen and Feit 1995:2.10-2).

Five production wells in the northeast comer of Pantex provide water for the plant’s needs
(DOE 19%a:3-162). Pant.. water use has decreased during the periud from 1991 to 1995 by
231 million I (61 million gal), from a maximum of 848 million 1 (224 million gal) of water in 1991, to
617 million I (163 million gal) of water in 1995 (M&H 1996a:4-33, 9-8). In 1995, the city of Amtillo
pruduced 23.6 billion 1(6.2 billion gaf) of water from the Ogallala aquifer via the Carson County well fields.
In addition, approximately 101 billion 1(27 billion gal) of water were applied for irrigation in Carson County
in 1995 (DOE 1996f:4-104).
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Grmrndwater is controlled by the individual landowner in Texas thruugh the Doctrine of Prior Appropriations
(DOE 1996w3-160). TNRCC arrd the Texas Development Board are the two State agencies with major
involvement in groundwater fact finding, data gathering, and analysis. Groundwater management is the
responsibility of Iwal jurisdictions through Grormdwater Management Districts. Pantex is in Panhandle
Groundwater District 3, which has the authority to require permits and limit tbe quarrtity of water pumped.
Presently, the district dws not limit the quantity of water withdrawn (DOE 1996%3-164). Fmther detail on
the groundwater resources at Pantex may be found in the Storage and Disposition Final PEIS (DOE 1996a)
arrdthe En),ironmental Infomtion Document: The Continued Operation of the Pantex Plant and Associated
Storage of Nuclear Weapon Components EIS (M&H 1996a).

3.4.7.2.2 Proposed Facility Location

Given the nature and extent of the OgaJlda aquifer, the general site description is klieved to be representative
of conditions &neath Zmre 4. Water for the proposed facilities would bc supplied from the existing site water
system, which uses groundwatec no sur’facewater would be used (M&H 1997: 13),

3.4.8 Ecological R=ources

Ecological resources are defined as terrestrial (predominantly land) and aquatic (predominantly water)
ecosystems characterized by the presence of native and naturalized plants and animals. For the purposes of
this SPD EIS, those ecosystems are differentiated in terms of habitat support of threatened, endangered, and
other special status species—that is, “sensitive” versus “nonsensitive” habitat,

3.4.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those temstriai arrdaquatic areas of the site that typically support the region’s
major plant and animal species.

3.4.8.1.1 General Site Description

Pautex is on a treeless portion of the High Plains where 229 plant species and numerous animal species thrive
(DOE 1996a3-166). Short-grass prairie gmsslands were the native vegetation until the prairie was converted
to agricultural use for crops, grazing, or protective vegetative cover under the Conservation Reserve Program.
The few remaining native grassland areas arc heavily grazed by Iivestwk. Such grazing has tmnsfonned much
of the rangeland from the native blue grama-buffalo grass to bnrsh, forbs, or cacti, Essentially all land at
Pantex has been managed or distutid to some degree, The following six basic habitat types have been
identified: operational areas, grasslands, mowed areas, agricultural croplands, and playas as shown in
Figure 3–24 (Battelle and M&H 1996:8, 11).

Animds~cies found at Pmtexinclude 7s~iesofamphibims,43 s~iesofbirds, 19species ofmammafs,
and8 s~ciesof reptiles. Common bird species known toexist in the vicinity of Pantex include the western
meadowkuk, mouming dove, homed lark, rmdseveral speeies of sparrows. Raptors onthesite include the
Swainson’s hawk, American kestrel, atrdbmrowingowl. Frequently sighted mammals include the black-tailed
jackmbbit, black-tailed prairie dog, and frispid cotton rat. Althougb hunting isnotpemritted onthesite, game
animals include thedesert cottontail, northern bobwhite, scaled quail, and numerous waterfowl. Predators
present include the badger and coyote (DOE 1996x3- 166).

Aquatic habitats are limited to Playa 1, several wastewater treatment Iagumrs,and ditches, and five playas that
conttin water after pmcipimtion events (Playas2,3,4, md5, and Pantex Lke). Vegetation inthese areas is
quite variable. Playal~eives treated effluent fromtiewmtewater t~atmentfwility, mdkcauseoftiis yew
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round flow supports extensive stands of barewaist cattail, tule, or soft-stemmed bulrush. Playa 2 is nearly
covered with smartweeds, while longspike spikerush is the most abundant species at Playa 3. Pantex Lake,

the largest playa, supports a large number of species, longspike spikerush and wooly bursage being the most
common, as is the case for Playa 4. Playa 5 is on Texas Tech University property and is not influenced by
Pantex activities. The diversity of macroinvertebrates is playa-specific, and more tbarr 80 species have been
recorded (Battelle and M&H 1996:20-22).

Birds are the most conspicuous animaf associated with the playas in terms of numbers, diverxity, and biomass.
Situated along the central flyway migratory route, the playas provide valuable habitat for migration, wintering,
and nesting. The most common wintering ducks are mallards, northern pintails, green-winged teals, and
American wigeons. S~ies known to breed in playas include the mallard, northern pintail, blue-winged teal,
cinnamon teal, northern bobwhite, western meadowlwk, yellow-headed blackbird, red-winged blackbird, and
ring-necked pheasant (Battelle and M&H 1996:22).

3.4.8.1.2 Proposed Facifity Location

The immediate environs of ~ne 4 are mowed for security and tire protection purposes, The security fencing
system around Zone 4 contains bare ground, whereas the interior of the zone contains areas of buffalo grass
between structures (M&H 1997:20). An agricultural area northwest of fine 4 is regularly planted with winter
wheat. South of the zone is a previously cultivated area that has been revegetated with native grass species
of buffalo grass, blue gmma, arrdsideoats grama (King 1997a8), Several animal species could be present in
and around ~ne 4, Mammals sighted in this area include the cottontail rabbit, black-tailed jackrabbit, striped
skunk, coyote, arrdthirteen-lined ground squirrel. Reptiles and amphibians known to inhabit the area include
the prairie rattlesnake, Texas homd lizard, Great Plains skirrk,bull snake, Great Plains toad, plains spadefoot
toad, and tiger safamarrder. Birds found in the area include the western burrowing owl, western meadowlark,
western kingbird, eastern kingbird, American kestrel, homed lark, mourning dove, pigeon, grasshopper
sparrow, arrdnumerous waterfowl and other species associated with wetlands (King 1997z8; M&H 1997:20).

3.4.8.2 Sensitive Habitat

Sensitive habhat comprises those terrestrial and aquatic (including designated wetlands) areas of tbe site that
support threatened and endarrgered, State-protected, and other special status plant and animal species.7

3.4.8.2.1 General Site Description

Playas 1, 2, 3, and 4 and Pantex Lake have been designated by USACE as jurisdictional wetlands and arc
therefore regulated pursuant to Section 404 of the Clean Water Act (Battelle and M&H 1996:20).

Ten threatened, endangered, or other special status species listed by the Federal Government or the State of
Texas may be found in the vicinity of Pantex, as shown in Table 3.5.61 in the Storage and Dispo$irion Final
PEIS (DOE 1996a:3-166).

3.4.8.2.2 Proposed Facility Location

Portions of the dminage basins for Playas 1, 2, and 3 lie in or near tine 4 (see Figure 3-23). Some shorebirds
and waterfowl (e.g., grebes, blackbirds, teals, ducks, and heron) nest or feed within the grasslands and
cultivated fields associated with these playas (King 19974 M&H 1997:21),

7 me Ftieral Government detines threatened and endangered species in the Endangered S~ies Act, and wetlands i“ 33 CFR 328,3.
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Although there is no critical habitat for any threatened or endangered species at Pantex, three special status
species may be found within the environs of Zune 4, as shown in Table 3-35. The femtginous hawk is a
common winter resident that f~s on prairie dogs and cottontail rabbits. The area west of tine 4 is a potential
feeding location because of its prairie dog towns. The prairie dogs are removed from this area at least
annually. Also assmiated with the prairie dog towns is the western burrowing owl. Up to 10 pairs have been
identified as nesting in the area just west of fine 4. The Texas homed lizard is fairly common and is seen
most fwquently mound the playas. B=ause it feeds mainly on harvester ants found throughout Pantex, there
is a high probability of its occurrence in and around Zone 4 (M&H 1997:21, 22).

Table 3-35. Threatened and Endangered Species, Species of Concern, and
Sensitive Species Occurring or Potentially Occurring in Areas Surrounding Zone 4

Common Name Scientific Name Federal Status State Status
Birds

Ferruginous hawk Buteo regalis Speciesof Concern Not listed
Western bumowing owl Athene cunicularia hypugea Speciesof Concern Not listed

Reptiles

Texas horned lizard Phrynosoma cornutum Speciesof Concern Threatened

Source: M&H1997:21.22.

3.4.9 Cultural and Paleuntological Resmrrces

Cultural resources are human imprints on the landscape and are defined and protected by a series of Federal
laws, regulations, and guidelines, Pantex has a well-documented record of crrlrmulresources. These resources
include 69 archaeological sites indicating prehistoric Native American and historic European-American
occupation and use. They afso include the standing structures, foundations, and other extant features once part
of tbe Pantex Ordnance Plant (1942-1945), the World War II predecessor of Pantex. In addition, many
stmctures arrd features associated with Cold War era (1951-1991) operations at the plant are included in the
cultrmd resource invento~. Parrtexafso maintains valuable historic dmuments, records, and artifacts ~rtinent
to interpretation of the prehistoric and historic human activities conducted on the site (M&H 1996a).

Cultural sites are often uccupied continuously or intermittently over substantial time spans. For this reason,
a single location (sites) may contain evidence of use during both historic and prehistoric perieds. In the
discussions that follow, the numbers of prehistoric and historic resources are presented; the sum of these
resources may be greater than the totaf number of sites reported due to this dual-use history at sites. Therefore,
where the total numkr of sites reported is less than the sum of prehistoric and historic sites certain lmations
were used during both periods.

Approximately 50 percent of Pantex, including DOE-leased and -owned property, has been sumeyed for
archaeological resources. Both the Texas State Historic Preservation Officer and the Advisory Council on
Historic fiservation have agreed that additional archaeological suweys are not required. All World War II
buildings, stmctrrres, and remains at Pantex have &n srrweyed arrd recorded. A building survey and an oral
history progam on the Cold Ww periud are ongoing. By cafendar year 1999, all the plrmt’sculmml resources
will k marragcdunder a comprehensive Cultnral Resource Management Plan required by the National Historic
Preservation Act. Until that time, resources will be effectively managed through existing case-by-case
procedures and interim agreements that comply with the act (M&H 1997:26, 27).

3.4.9.1 Prehistoric Resources

Prehistoric resources arc physical properties that remain from human activities that predate written records.
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3.4.9.1.1 General Site Description

Prehistoric site types identified at Pantex include smatl temporary campsites and fimited-activity lncations
characterized by surface scatters of artifacts. Archaeological surveys at Pantex have systematically covered
about one-half of the facility. About 60 prehistoric sites have been recorded to date on DOE and Texas Tech
University property. In consultation with the Texas State Historic Preservation Officer and the Advisory
Council on Historic Preservation, DOE has determined that only two prehistoric archaeological sites are
potentially eligible for inclusion on the National Register.

3.4.9.1.2 Proposed Facifity Location

There are no National Register+ligible sites near Z.mre4 (M&H 1997:26, 27).

3.4.9.2 Historic Resources

Historic resnurces consist of physical properties that postdate the existence of written records. In the
United States, historic resources are generally considered to be those that date no earlier tharr 1492.

3.4.9.2.1 General S]te Description

Historic resources at Pantex include European-American farmstead sites represented by foundations arrd
artifact scatters; World War If era buildings, structures, and foundation and Cold War era buildlngs and
stmctures. To date, 12 Euro~-Americatr fanrrstcad sites have been surveyed and recorded. In consultation
with the Texas State Historic Preservation Officer and the Advisory Council on Historic Preservation, DOE has
detemrined that these sites are not eligible for inclusion on the Nationaf Register. All remaining World War
II era buildings, structures, and foundations have been surveyed and recorded. A project is under way to
survey all Cold Wat era buildings arrd structures in fiscal years 1997 and 1998. Under the terms of the
programmatic agreement executed in Octo&r 1996 among DOE, the Texas State Historic Presemation Officer,
and the Advisory Council on Historic Preservation (DOE 1996g), plarrt properties requiring mnditication are
reviewed by plant staff, and appropriate mitigation is completed,

3.4.9.2.2 Proposed Facility Location

According to existing information, it is unlikely that unrecorded historic sites exist within fine 4. ff required,
additional reviews by the State Historic Preservation Office are expected to be minimal (M&H 1997:27).
Inadvertent discoveries will be addressed as discussed in Chapter 5.

3.4.9.3 Native American Resources

Native American resources are sites, areas, and materiafs important to Native Americans for religious or
heritage rca.sons. In addhion, cultural vafues arc placed on natud resources such as plants, which have
multiple purposes within various Native American grnups. Of primary concern are concepts of sacred space
that create the potential for land-use conflicts. The identification of these resources is determined through
consultations with potential y affected American Indian Tribal Governments (see Chapter 5).

3.4.9.3.1 General Site Description

A treaties search has been completed, indicating that four federally recognized Native American tribes, the
Kiowa, Comanche, Apache, and Cheyenne-Arapaho Tribes of Okfahoma, are culturally affiliated with the
Texas Panhandle region. Parrtex staff have cnntacted these four and six additional tribes: the Mescalero and
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Jicarilla Apache Triks, the Csddo Tribe of Oklahoma, the Delaware Tribe of Western Oklahoma, the Wichita
and affiliated tri~s, and the Fort Sill Apache Tribe. As a result of these consultations no mortuary remains,
associated artifacts, or traditional crrltoral properties have been identified at Pantex, nor are they likely to be
(M&H 1997:27).

3.4.9.3.2 Proposed Facility Location

Zone 4 does not contain any recognized Native American resources. Consultations (see Chapter 5 for
discussion) would b initiated with appropriate American IrrdIanTribal Governments upon publication of this
SPD EIS to determine any concerns associated with the actions evaluated in this EIS.

3.4.9.4 Paleontological Resourc=

Paleontologicai resources are the physical remains, impressions, or traces of plants or animals from a former
geological age.

3.4.9.4.1 General Site Description

The sutilcial geology of the Pantex ama consists of silts, clays, and sands of the Backwater Draw Formation.
In other areas of the Southern High Plains, this formation contains Late Pleistmene vertebrate remains
including bison, camel, horse, mammoth, and mastndon, with wcasional evidence of their use by humans
(M&H 1997:27).

3.4.9.4.2 Proposed Fadlity Location

No paleontological resources have bwn reported for Zone 4

3.4.10 Land Use and Visual R=ources

3.4.10.1 Land Use

Lsnd maybe characterized by its potential for the location of human activities (land use). Natural resource
attributes and other environmental characteristics could make a site more suitable for some land uses than for
others. Changes in land use may have both beneficial and adverse effects on other resources (biological,
cultural, geological, aquatic, and atmospheric).

Pantex is in Carson County, approximately 27 km (17 mi) northeast of downtown Amarillo. The operational
activities of the site are confined to 60 kmz (23 miz) of land, of which approximately 37 kmz (14 mi 2, are
owned by the Federal Government. The remaining lands are leased from Texas Tech University to provide
a safety and security buffer zone. In addition to the Paotex site, DOE owns a 4.4 kmz (1.7 miz) portion of a
large playa approximately 6.4 km (4 mi) northeast of the plant (DOE 1996a:3-148).

3.4.10.1.1 General Site Description

Regional land use within m 80-km (50-nd) radius of Pantex is predominately agricultural (DOE 1996f4-26).
Most of this expanse is devoted to rangeland along the Canadian River drainage north of Pantex and in the
tributary drainage of the Red River to the south (DOE 1996fi4-26). Crnpland, for both irrigated and d~-land
crnps, is the second largest land-use category &hind mngelsnd, Some private property owners have enrolled
their land in the Federal Conservation Reserve Program, Under terms of the program, the land cannot be
cultivated or grazed for 10 year’s(DOE 1996f4-22). However, most of the land is cultivated. The land

3-119



Surplus Plutonium Disposition Dra$ Environmental Impact Statement

srm’mrndingPantex is rural private property. The closest offsite residences are approximately 48 m (160 ft)
from the plant boundary in the western and northeastern sectors (DOE 1996a:3-148).

Commercial, residential, industrial, institutional, and public lands constitute a small part of the total land use
within an 80-km (50-mi) radius. These areas are associated mainly with the towns and cities of the region
(DOE 1996fi4-26). Amarillo, which is primarily residential, is the largest urban area in the region,

Land-use categories at Pantex include industrial, agricultural, mngeland, open space, and playa areas,
Generalized land uses at Pantex and the vicinity m shown in Figure 3-25. Several areas of land not actively
committed to Pantex operations are used by Texas Tech University for agricultural purposes
(DOE 1996z3-148). Agricultural activities generally consist of dry famring and Iivestuck grazing
(DOE 1996z3-I 48). The soil at Pantex contains several types that, according to the Natural Resources
Conservation Service have been classified as prime farmland soils (DOE 1997a4-20).

Approximately 23 percent of the Parrtexsite has kn develo@ for industrial use (DOE 1996fi4-21). Pantex
is divided into four major working areas: mmrufacturing, high-explosives development, test firing sites, and
support facilities. The manufacturing area is devoted to the fabrication of high-explosives components and
weapons assembly and disassembly operations, The area in which nuclear weapons operations are conducted
covers approximately 80 ha (200 acres) and contains more than 100 buildings (DOE 1983:3-1). This area is
surrounded by a security zone.

DOE will manage future land and facility use at Pantex through the land- and facility-use planning process.
Guidance for future site development and reuse is based on long-term gods and objectives shared by DOE and
stakeholders (DOE 1996f4-24). Pantex has a .Sile Development Plan that depicts the plant upon completion
of the projects outlined in the Technical Sire Information Five Year Plan. Land resources at Pantex are
expected to remain constant with continued leasing of Texas Tech University land for security and safety
reasons (M&H 1996a 10-3I). The Integrated Plan for Playa Management at Pantex Plant provides land-use
guidelines for the playas and surrounding areas. This plan is being implemented as a best management plan
to protect cultural and natural resources (M&H 1996c: 10-41).

Within the State of Texas, land-use planning occurs only at the municipal level. The 1995 City of Amarillo
Comprehensive Plan has designated land for future growth within the city limits (DOE 1996fi4-33). Future
msiderrtialdevelopment is expected to the southwest, away from the Pantex site. The East Planning Area of
the city, which extends to within 3.2 km (2 mi) of Pantex, has historically been one of the slower growing
residential areas. Because of the presence of the airport and industrial land use in the area, the comprehensive
plan encourages compatible rather than residential use (DOE 1996a3- 148). No future land use has been
projected by the city of Amarillo or county planning agencies (M&H 1996%10-31).

No onsite areas are subject to Native American Treaty Rights.

3.4.10.1.2 Proposed Facility Location

Existing land use within Zone 4 is designatd as industrial. It contains the weapons~igh-explosives magazines
and interim pit storage area (DOE 1996f14-2I). It also supports various DOE nuclear weapons design
agencies. The land is currently dishrrkd and is designated for high-explosives development. Zone 4 is 1.8 km
(1.1 mi) from the nearest site boundary.

Areas immediately adjacent to the zone to the north, south, and west are designated as open space. Lands to
the east are primarily designated as mrrgeland and agricultural land. About 0.4 km (0.2 mi) to the east of
fine 4 is the Playa 1 MarragementUnit. Playa 1 currently receives permitted industrial and sanitary sewage
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effluents from the wastewater treatment facility as well as storm-water runoff from Zones 4, 11, and 12
(M&H 1996.:4). According to the Faci/i@Assessment Visual Site Inspection Report prepared under RCRA

(M&H 1996c:4), previous discharges of industrial pollutants into the playa have resulted in its classification
as a solid wazte marragementunit (SWMU). Any activities disturbing the soils within an SWMU, including
remedial activities, are regulated under RCRA and require additional management (M&H 1996c:4),

3.4.10.2 Visual Resource

Visual resources are natural aud human-created features that give a particular landscape its character and
aesthetic quality. Landscape chamcter is determined by the visual elements of form, line, color, and texture,
All four elements are present in every Iaudscapq however, they exert vmying degrees of influence. The
stronger the influence exerted by these elements in a landscape, the more interesting the landscape. The more
visual variety that exists with harmony, the more aesthetically pleasing the landscape,

3.4.10.2.1 General Site Description

Pantex is in the treeless Southern High Plains of Texas, It lies in the tmnsition zone between the North Central
Plains and the Llano Estacado (staked plains) to the south. The landscape typically consists of cultivated
cropland and rangeland. The plant consists of operational facilities arrd the inactive facilities of the former
World War II ammunition plant. These industrial uses are surrounded by cropland and rangeland that blend
into the offsite viewscape, The developed areas of Pantex are consistent with a VRM Class 5 designation.
The remainder of Pantex ranges in VRM classification from Class 3 to Class 4 (DOE 1996a:3-148).

Public access to the plant is strictly controlled. Access to the plant perimeter is limited to three Texas FM
roads and U.S. Route 60. The most visible and sensitive vantage point for Pantex facilities is located 2.4 km
(1.5 mi) southeast at the intersection of U.S. Route 60 arrd~ 2373. U.S. Route 60 is pmt of the Texas Plains
Trail, a scenic road on which Pantex is a desigrrated point of interest. From this road, parts of the plant are
visible as low clusterz of buildlngs on a flat landscape. The structures range in height from about 3 to 20 m
(10 to 65 ft), with cylindrical water towers that reach 50 m (165 ft). The operations areas are well defined at
night by the swmity lights. Plaut facilities are also visible from 140, a motorist rest area approximately 10 km
(6.2 mi) away being the closest vantage point. The view from this point is similar to that described for U.S.
Route 60, but because of the greater distance, the plant facilities are more obscure (DOE 1996a3-148).

3.4.10.2.2 Proposed Facifity Location

Zone 4, which houses existing industrial facilities, is visible from U.S. Route 60 as a low cluster of buildings
on a flat Iandscap. Water towers arrdsteam stacks are the features most visible from offsitc. Operations areas
are well defined at night by the security lights. The closest natural feature of visual interest is Palo Duro
Canyon State Park, 45 km (28 mi) to the south. Open space immediately to the west of Zone 4 is considered
VRM Class 4. Zone 4 is a developed area of VRM Class 5 (DOE 1996a:3-148),

3.4.11 Infrastructure

Site infmstmcture includes those utilities rmd other resources required to support construction and continued
operation of mission-related facilities identified under the various proposed alternatives.

3.4.11.1 General Site Description

Parrtexhas the extensive infrastnrcture necessary to support operations at the plant, The key components of
this infrastructure are summarized in Table 3–36.
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Table 3-36. Pantex Sitewide Infrastructure Characteristics
Resource Current Usage Site Capacity

Transportation

Roads (km) 76 76

Railroads (km) 27 27

Electricity
Energy consumption (MWtr/yr) 81,850 420,50il

Peak load (MW) 13,6 124

Fuel

Natural gas (m3/yr) 12,910,000 248,000,000

Oil (1/yr) 59,960 NAa

Coal (tiyr)b NAb NAb

Water (1/yr) 85 1,600,~ 3,785,m,ooo

a As supplies get low, more can be supplied by tmck or rail.
b Coal is not used at Pantex.
Key: NA, not applicable.
Source Kin8 1997a5.

3.4.11.1.1 Transportation

An onsite road system of about 76 km (47 mi) of paved surface has been developed (DOE 1996%3-151).
Roads within tie plant are classified as either “primary,” “secondW,” or “tertiary.” Primary roads we tbe
main distribution meries for all traffic outside urrdwithin the plant. Secondary roads supplement the primary
roads and serve as collector roadways. Both the primary and secondary roads are two-lane, paved arteries.
Tertiary roads ure frequently single Imes, but some have two lanes when the extra width is justified by traffic
volume (M&H 1996x9-17).

Amarillo is a major rail center on the main lines of the Burlington Northern rmdSanta Fe, which hus intemedrd
facilities in Amarillo. Pantex is connected to the Burlington Northern and Santa Fe system via a spur that
entem the pkmt from the southwest. This spur provides access to the entire system m well as to other railroads
(M&H 1996a9-17, 9-19).

3.4.11.1.2 Electricity

Electrical service for the nine-county region surrounding Pantex is supplied by the Southwestern Public

Service Company except for Donley County which is serviced by West Texas Utilities (M&H 1996a:9-1).
Generation is mainly from cod, oil, and gas (produced by gas turbines), in order of capacity. The rest comes
from nuclear, hydroelectric, and other sources. Pantex draws its power from the West Central Power Pool,
characteristics of which are summarized in Table 3.5.2–2 of the Storage and Disposition Final PEIS
(DOE 1996a3-151).

The average electrical availability at Pantex is about 420,5W MWh/yG the average annual usage, about
81,850 MWh/yr. The peak load capacity for the plant is 124 MW; the cur’rent peak load usage, about

13.6 MW (King 1997x5).

3.4.11.1.3 Fuel

Fuels consumed at Pantex include liquid petroleum fuels and natural gas. Natural gas is supplied by Energas
(King 1997x3), Oil is used as a backup for the Building 16-13 steanr boiler. Oil capacity is only limited by
the number of deliveries of oil by truck. There is a 89,300-I (23,600-gal) fuel oil storage trmkon the site. The
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current annual site availability of natural gas is about 248 million m3/yr (8.8 billion ft3/yr); and the current
usage, about 12.9 million m3/yr (456 million ft3/yr) (King 1997a5).

3.4.11 .1.4 Water

Water for Pantex is provided by a system of five wells, together with pumps and storage tanks. ‘fl’revolume
used by the plant between 1989 and 1995 ranged from 689 million 1 (182 million gal) to 946 million 1
(250 million gal) (M&H 1996z9-7). The water supply system capacity is about 3.8 billion I/yr
(1 billion ga~yr); the average usage of domestic water, about 850 million I/yr (225 million grd/yr)
(King 1997z5).

3.4.11.1.5 Site Safety Services

Plant fire protection is provided by the Parrtex tire department, which has one onsite tire station. Personnel
in the fire department maintain a high level of readiness. A minimum of eight firefighters, tfrreeof whom are
certified paramedics, are on duty at all times. Tbe fire department maintains two advanced life-support
ambulances on the site (M&H 1996x9-25).

3.4.11.2 Proposed Facifity Location

Little current utility usage occurs in Zone 4 West. Given the current usage level of each utility type at Pantex,
excess capacity available for Zone 4 would be as indicated in Table 3–37. There would be an electrical
capacity of 338,634 MWh/yr, with a peak load of 110.4 MW; a natural gas capacity of about 235 million m3/yr
(8.3 billion ft3/y); and a water capacity of abrmt 3 billion I/yr (775 million gal/~), with a Pak supply of about
8 million l/day (2 million gal/day) (King 1997z6).

Table >37. Passtex Infrastructure Characteristics for tine 4
Resource Current Usage Excess Site Capacity

Electrical
Energy consumption (MWh/yr) Negligible 338,634

Peak load (MW) Negligible 110.4

Fuel
Naturalgas (m3/yr) Negligible 235,181,309
Oil (Ilyr) NA NAa
Coal (tiyT)b ~Ab ~Ab

Water (1/yr) Negligible 2,933,~,000

a As supplies get low, more cm be supplied by tmck or rail.
b Cod is not used at Pantex.
Ke~ NA, not applicable.
Sourcti King 1997a6.
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3.5 SRS

SRS is atmut 19 km (12 trri)south of Aiken, South Carolina (FIgum 2–5). Firat established in 1950, SRS baa
been involved for more than 40 yeara in tritium operations and nuclear material production. Today the site
includes 16 major production, service, research, and development areas, not all of which are currently in
operation (DOE 1996%3-228).

There are more than 3,000 facilities at SRS, including 740 buildlngs with 511,000 m2 (5.5 million fi2) of floor
area. Major nuclear facilities at SRS include fuel and plutonium storage facilities and target fabrication
facilities, nuclear material production reactors, chemical separation plants, a uranium fuel processing area,
liquid HLW tank farms, a waste vitrification facility, and the Savannah River Technology Center. SRS
processes nuclear materials into forms suitable for continued safe storage, use, or transportation to other
DOE sites. Tritium recycling facilities at SRS empty tritium from expired resemoirs, purify it to eliminate the
helium decay pmdtrct, and till replacement reservoirs for nuclear weapons. Filled reservoirs are delivered to
Pantex for weapons assembly and directly to DoD to replace expired reservoirs. Historically, DOE bas
produced tritium at SRS, but none has been produced since 1988 (DOE 1996%3-228).

DOE Activities. The current missions at SRS arc shown in Table 3-38. In the past, the SRS complex
produced nuclear materials. The complex consisted of various plutonium storage facilities, five reactors (the
C-, K-, L-, P-, and R-Reactors) (atl inactive), a fuel and target fabrication plant, two chemical separation plants,
a tritium-target processing facility, a heavy water rework facility, and waste management facilities. The
K-Reactor (the last operational reactor) has tin shut down with no planned provision for restart. SRS is still
conducting tritium recycling operations in support of steckpile requirements using retired weapons aa the
tritium supply source. The separations facilities and F- and H-Canyons m planned to be used tfrmugh the year
2002 to complete DOES commitment to the Defense Nuclear Facilities Safety Board regarding stabilization
of inventories of unstable nuclear materiafs (DOE 1996a3-228).

Table 3-38. Current Missions at SRS
Mission Description sDOnaOr

Plutoniumstorage MaintainF-Areaplutoniumstoragefacilities AssistantSecretaryfor
EnvironmentalManagement

Tritium recycling OperateH-Areatritiumfacilities AssistantSecretaryfor Defense
Programs

Stabilizetargets,spent nuclear OperateF- and H-Canyons AssistantSecretaryfor
fuels, and othernuclear EnvironmentalManagement
materials

Waste management Operatewastemanagementfacilities AssistantSecretaryfor
EnvironmemalManagement

Environmentalmonitoringand Operateremediationfacilities AssistantSecretaryfor
restoration EnvironmentalManagement

Research and development Savannah River Technology Center technical Assistant Secretary for Defense
support of Defense Programs, Programs; Assistant

Environmental Management, and Nuclear Secret~ for Environmental
Energy programs Management Office of

Nuclear Energy

Source DOE 1996x3-229.

DOE Office of Environmental Management is pursuing a 10-year plan to achieve fill compliance with all
applicable laws, regulations, and agreements to treat, store, and dispose of existing wastes; reduce generation
of new wastes; clean up inactive waste sites; remedied contaminated groundwate~ atrd dispose of surplus
facilities (DOE 1996%3-228).
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The Savannah River Technology Center provides tihnical support to all DOE operations at SRS. fn this rnle,
it provides pmess engineering development to reduce costs, waste generation, and radiation exposure. SRS
has an expanding mission to transfer unique technologies develop at the site to industry. SRS is also an
active participant in the Strategic Environmental R&D Pmgmm formulated to develop technologies to mitigate
environmental hazards at DoD and DOE sites (DOE 1996%3-228).

Non-DOE Activities. Non-DOE facilities and operations at SRS include the Savannah River Forest Station,
the Savannah River Ecology bboratory, and the Institute of Archaeology and Anthropology. The Savannah
River Forest Station is an administmtive unit of the U.S. Forest Service, which provides timber marragement,
research support, soil and water protection, wildlife management, secondary roads management, and fire
management to DOE. The Savannah River Forest Station manages 62,300 ha (154,000 acres), comprising
approximately 80 percent of the site area. It has been responsible for reforestation and manages an active
timber business. The Savannti River Forest Station assists with the development and updating of sitewide
land use plans and provides continual support with site layout and vegetative management. It afso assists in
Iong-tem wildlife management and soil rehabilitation projects (DOE 1996x3-228).

The Savannah River Ecology bboratory is operated for DOE by the Institute of Ecology of the University of
Georgia. It has established a center of ecological field research where faculty, staff, and students perform
interdisciplinary field research and gain an underatandlng of the impact of energy technologies on the
ecosystems of the southeastern United States. This information is communicated to the scientific community,
government agencies, and the general public. In addition to Savannah River Ecology Laboratory studies, the
Institute of Archaeology and Antfrropology is operated by the University of South Carolina to sm’veythe
archaeological resources of SRS. These surveys are used by DOE when planning new facility additions or
modifications (DOE 1996a3-229).

3.5.1 Air Quality and Noise

3.5.1.1 Air Quality

Air pollution refers to any substance in the air that could harm human or animal populations, vegetation, or
structures, or that unreasonably interfe~s with the comfortable enjoyment of life and property. Air pollutants
are transported, dispersed, or concentrated by meteorological and topographical conditions. Air quality is
affected by air pollutant emission characteristics, meteorology, and topography.

3.5.1.1.1 General Site Description

The SRS region has a temperate climate with short, mild winters and long, humid summers. Throughout the
year, the climate is frequently affected by wamr, moist maritime air masses. The average annual temperature
at SRS is 17.3 “C (63.2 “F); temperatures vary from an average daily minimum of O “C (32 “F) in January
to an average daily maximum of 33.2 “C (91.7 “F) in July. The average annual precipitation at SRS is about
114 cm (45 in). Precipitation is distributed fairly evenly throughout the year, with the highest in summer and
the lowest in autumn. Them is no predominant wind direction at SRS. The average annual wind sped at
Augusta National Weather Service Station is 2.9 m/s (6.5 mph) (NOAA 1994b). Additional infomration
related to meteorology and climatology at SRS is presented in Appendix F of the Storage and Disposition
Final PEIS (DOE 1996aF-16, F-17) and in the Savannah River Site Wasfe Management Environmental
Impact Statement (DOE 1995c:3-21-3-25).

SRS is near the center of the Augusta-Aiken Interstate AQCR #53. None of the areas within SRS and its
sumounding counties are designated as nonattairrment areas with respect to the NAAQS for criteria air
pollutants (EPA 1997g; 1997h). Applicable NAAQS and the ambient air quality standards for the States of
South Carolina and Georgia are presented in Table 3–39.
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Table 3-39. Comparison of Ambient Air Concentrations From SRS Sources
WItb Most Stringent Applicable Standards or Guidelines, 1990

Mmt StringentStandardor Concentration
Pollutant AveragingPeriod Guideline@g/m3)m (~tim3)

CrftcrSapollutants
Carbonmonoxide 8 hours 1O,mb 22

1hour 40,00i3b 171
Nitrogendioxide Annual , Mb 5.7

Ozone 8 hours 157’ (d)

PMIO Annual 50b 3.0
24 hours 15ob 50.6

PM2,5
3-yeu annual

I 5’ (e)
65”

24 hours
(e)

(98th ~rcentile over 3 years)

Sulfur dioxide Annual sob 14.5

24 hours 365b 196

3 hours 1,300b 823

Otier regufatsdpollutant
Gareousfluoride 30 days 0,8( O.w

7 days 1,6f 0.39

24 hours 2.9f 1,34

12 hours 3.7f I .99

Totsf suspended particulales Annual ,5f 12.6

Hsrarrfotts and other toxiccompounds
Benzene 24 hours 15of 31.7
Ethyleneglycol 24 hours 650f (g)

a 7he mre stringent of the Federal and State standards is presented if both exist for the averaging period. The Nationat Ambient
Mr Quafi[y Standards (NAAQS) (EPA 1997b), other than those for ozone, p~iculate ~tter. and lead. and thOse hased Onannual
averages, w not to he exceeded more than once pr yew. The 1-hr ozone standard is attained when the expected number of days
per year with maximum hourly average concentrations above the standard is <1. me 1-hr ozone standard applies only to
nonattainment areas. The 8-br ozone standard is attained when the 3-year average of the annual founh-highest daily maximum
8-hr av~age concentration is less than or equaf to 157p@m3. The 24-hr particulate matter standard is attained when [he expected
number of days with a 24-hr average concentration above the standards is s 1. me annual arithmetic mean particulate matter
standard is attained when the expected annuat arithmetic mean concentration is less than or equal to the standard.

h Federal and State standard.
c Federal standard.
~ Not directly emitted or monitored by the site.

No data is available with which 10assess pM2.s concentrations.
f State standard.
g No sources identified at the site.
Notw~e NAAQSalso includes standards for lead. No sources of lead emissions have been identified for any of the alternatives
prewfed in Chapm 4. Emissions of other sir ~tlutants not listed here have kn identified al SRS, but ue not associated with any
of the aftemativcs evaluated. ?hese other air pllutants me quantified in the Srora8e md DispositionFinalPEIS (DOE 1996a). EPA
resently revised the ambient air quality stsndards for paniculate matter and ozone. The new standards, finalized on July 18, 1997,
changed the ozone primary snd secondary standards from a I-hr concentration of 235 figJm3 (0.12 ppm) to an 8-hr concentration of
157 gglm3 (0.08 ppm). During a transition period while States are developing State implementation plan revisions for attaining and
maintaining these stsndards, the 1-hr ozone standard will continue to apply in nonattsinment areas (EPA 1997c:38855). For
particulate matter, the current PM,0 annual standard is retained, and two pMI,s standards we added. ~ese standards are set al a
15-pgfm33-yem annuaf arithmtic mem b~ on community-oriented monitors md a 65-v tim3 3-yex average of the 98th percentile
of 24-hr concentrations at population-oriented monitors. me revised 24-hr PM,0 standard is based Onthe 99th percentile Of24-hr
concentrations. me existing PMIO standards will continue to apply in the interim period (EPA 1997d38652).

Sourcw DOE 1995c4-264, 4-269; DOE 1996x3.234 EPA 1997b; SCDHEC 1996.
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There are no PSD Class I areas within IW km (62 mi) of SRS. None of the facilities at SRS have been
required to obtain a PSD pernrit (DOE 1996%3-233).

The primary emission sources of criteria air pollutants at SRS are the nine coal-burning boilers and
four fuel-oil-burning package boilers that produce steam and electricity, diesel engine-powered quipment, the
Defense Waste Processing Facility (DWPF), the in-tank precipitation process, groundwater air strippers, the
consolidated incineration facility, and various other process facilities. Other emissions and sources include
fugitive parriculates from coal piles and coal-prmessing facilities, vehicles, controlled burning of forestry
areas, and temporary emissions from various construction-related activities. The emissions inventory for
sources of criteria air pollutants and toxic and hazardous air pollutants at SRS for 1990 are presented in
Appendix F of the Storage and Disposition Final PEIS (DOE 1996aF-17, F-18).

Table 3–39 presents the ambient air concentrations attributable to sources at SRS. These concentrations are
based on emissions for the year 1990 and were modeled using meteorological data from 1991
(DOE 1996a3-233, 3-234). These concentrations are comparable to or slightly higher tfranconcentrations for
more recent years. Only those pollutants that would be emitted for any of the SUTIUSplutonium disposition
alternatives are presented, Additional information on ambient air quality at SRS is in the SRS Environmental
Report for 1995 (Amett and Mamatey 1996:11 1–114). Concentrations shown in Table 3-39 attributable to
SRS are in compliance with applicable guidelines rmdregulations. Data for 1995 from nearby South Carolina
monitors at Beech Island, Jackson, arrdBarnwell indicate that the NAAQS for particulate matter, lead, ozone,

sulfur dioxide, and nitrogen dioxide are not exceeded in the area around SRS (SCDHEC 1995:1, 25, 28,
37–39). Air pollutant measurements at these monitoring locations during 1995 showed for nitrogen dioxide
an annual average concentration of 9.4 #g/m3; for sulfur dioxide concentrations of 99 vg/m3 for
3-hr averaging, 24 #g/m3 for 24-hr averaging, and 5 #g/m 3 for the annual averag% for total suspended
particulate an annual average concentration of 37 #g/m3; and for PMIOconcentrations of 62 #g/m3 for 24-hr
averaging and 19 vg/m3 for the annual average.

3.5.1.1.2 Proposed Facility Locations

The meteorological conditions described for SRS are considered representative of F-Area. Information on air
pollutant emissions from F-Area is included in the overall site emissions discussed previously and presented
in Appendix F of the Storage and Disposition Final PEIS (DOE 1996aF-1 7, F-18).

The meteorological conditions descri~ for SRS are considered representative of S-Area. Information on air
pollutant emissions from S-Area is included in the previous discussion of overall site emissions and in
Appendix F of the Storage and Disposition Final PEIS (DOE 1996zF-17, F-18). The air pollutant sources
in this area include prmess arrddiesel generator emissions.

3.5.1.2 Noise

Noise is unwarrti sound that interfe~s or interacts negatively with the human or natural environment. Noise
may disrupt normal activities or diminish the quality of the environment.

3.5.1.2.1 General Site Description

Major noise sources at SRS are primarily in developd or active areas and include vtious industrial facilities,
equipment, and machines (e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, paging
systems, constmction arrdmaterials-handling equipment, and vehicles). Major noise emission sources outside
of these active areas consist primarily of vehicles and rail operations. Existing SRS-related noise sources of
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importance to the public are those related to transportation of people and materials to and from the site,
including trucks, private vehicles, helicopters, and trains (DOE 1996%3-233–3-235).

Another important contributor to noise levels is traffic to and from SRS operations along access highways
through the nearby towns of New Ellenton, Jackson, and Aiken. Noise measurements recorded during 1989
and 1990 along State Route 125 in the town of Jackson at a point about 15 m (50 ft) frum the roadway indicate
that the 1-hr equivalent sound level fmm traffic ranged from 48 to 72 dBA. The estimated day-night average
sound levels along this route were 66 dBA for summer and 69 dBA for winter. Similarly, noise measurements
along State Route 19 in the town of New Ellenton at a point about 15 m (50 ft) from the roadway indicate that
the 1-hr equivalent sound level from traffic ranged from 53 to 71 dBA. The estimated average day-night
average sound levels along this route were 68 dBA for summer and 67 dBA for winter (NUS 1990:3-2–3-6,
app. C and F).

Most industrial facilities at SRS are far enough from the site boundary that noise levels from these sources at
the boundary would not be measurable or would be barely distinguishable from background levels.

The States of Georgia and South Carolina, and the counties in which SRS is hxated, have not established any
noise regulations that specify acceptable community noise levels, with the exception of a provision in the
Aiken County Zoning arrd Development Standards Ordinance that limits daytime and nighttime noise by
frequency barrd (DOE 1996zF-33).

The EPA guidelines for environmental noise protection recommend an average day-night average sound level
of 55 dBA as sufficient to protect the public from the effects of broadband environmental noise in typically
quiet outdoor and residential areas (EPA 1974:29). Land-use compatibility guidelines adopted by the Federal

Aviation Administration arrd the Fderal Interagency Comrrritt& on Urban Noise indicate that yearly day-night
average sound levels less than 65 dBA are compatible with residential land uses and levels up to 75 dBA are
compatible with residential uses if suitable noise reduction features are incorporated into structures
(DOT 1995). It is ex~ted that for most residences near SRS, the day-night average sound level is less than
65 dBA and is compatible with the residential land use, although for some residences along major roadways
noise levels may be higher.

3.5.1.2.2 Proposed Facitity Locations

No distinguishing noise characteristics at F-Area have been identified. F-Area is far enough—7.9 km
(4.9 mi)—from the site boundary that noise levels from the facilities are not measurable or are barely
distinguishable from background levels.

No distinguishing noise characteristics at S-Area have ~n identified. Observations of sound sources during
a summer sound level survey near the fence line of S-Area indicate that typical sources include vehicles,
turbines, locomotives, paging systems, and fans (NUS 1990app. B). S-Area is far enough—9.6 km
(6 mi)--from the site boundary that noise levels from these facilities are not measurable or are barely
distinguishable from background levels.

3.5.2 Waate Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal
of waste generated frum ongoing DOE activities. The waste is managed according to appropriate treatment,
storage, and disposal technologies and in compliance with all applicable Federal and State statutes arrd
DOE orderz.
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3.5.2.1 Waste Inventories and Activities

SRS manages the following types of waste HLW, TRU, mixed TRU, LLW, mixed LLW, hazardous, and
nonhazardous. HLW would not be generated by surplus plutonium disposition activities at SRS, and therefore,
will not be discussed fmther. Waste generation rates and the inventory of stored waste from activities at SRS
= provided in Table 3-40. Table 341 summarizes the SRS wrote management capabilities. More detailed
descriptions of the waste management system capabilities at SRS are included in the Storage and Disposition
Final PEIS (DOE 1996a:3-261-3-265, E-97) and the Savannah River Site Waste Management Final EIS
(DOE 1995c:3-66).

Table 3-40. Waste Generation Rates and Inventories at SRS
Generation Rate

Waste Type (m3/yr) Inventory (~3,

TRUa

Contact handled 427 6,977

Remotely handled 4 0

LLW 10,043 1,616

Mixed LLW

RCRA 1,135 6,940

TSCA o 110

Hazardous 74 l,416b

Nonhazardous

Liquid 4I6,1OO NAC

Solid 6,670 NAC
a Includes mixd TRU wastes.
b Sessions 1997a.
c Generally, nonhazardous wasles are not held i. Ions-tern storase.
Source DOE 1996d: 15, 16. except for hazardous and nonhazardous solid waste
(DOE t996.:3-262. 3-263) and nonhazardous liquid waste (Sessions 1997a).

EPA placed SRS on the National Priorities List in December 1989. In accordance with CERCLA,
DOE entered into an FFCA with EPA and the State of South Carolina to coordinate cleanup activities at SRS
under one comprehensive strategy. The FFCA combines the RCRA Facility Investigation Program Plan with
a CERCLA cleanup program titled the RCRA Facility lnvesrigatiotiRemedial Investigation Program Plan
(DOE 1996x3-261). More information on r’egulatoxyrequirements for waste disposal is provided in Chapter 5.

3.5.2.2 Transuranic and Mixed Transuranic Waste

TRU waste generated between 1974 and 1986 is stored on five concrete pads and one asphalt pad that have
been covered with approximately 1.2 m (4 ft) of soil. TRU waste generated since 1986 is stored on
13 concrete pads that are not covered with soil. The TRU waste storage pads arc in the Low-Level Radioactive
Waste Disposal Facility (DOE 1995c:3-80, 3-81).

A TRU Waste Characterizationand Certification Facility is planned and would provide extensive containerized
waste certification capabilities. The facility is needed to prepare TRU waste for treatment and to certify
TRU waste for disposal at WIPP. Drums that are certified for shipment to WRP will be placed in interim
storage on concrete pads in E-Area (DOE 1996a3-264). LLW containing concentrations of TRU nuclides
between 10 and 100 nCi (referred to as alpha-contaminated LLW) is managed like TRU waste because its
physical and chemical properties are similar and similar procedures will be used to determine its final
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Table 3-41. Waste Management Capabilities at SRS
Applicable Waste Type

Mixed Mixed Non-

1,720

4,630 liquid
17,830 solid

I,930,m

3,983

3,090

999,0ci3

2,470

Il,zw

5,7CQ

28,4W

1,030,000

34,400

568

454

8,300

1,905

198

1,064

2,657

2,515

2,160

3,665

30,50Q

26.00i3

Facility Name/Dewription Capacity status TRU TRU LLW LLW Haz Haz
Treatment Facility (#/yr)

TRU Waste Characterization
Certification Facility

Consolidated Incineration Facility &
Ashcrete Stabilization Facility

F- md H-Area Effluent Treatment
Facility

M., L-, and H-Area Compactors

Non-Alpha Vitrification Facility

M-&ea Liquid Effluent Treatment
Facility

M-Area Vendor Treatment Facility

Savannah River Technology Center
Ion Exchange Treatment Probe

E-Area Supercompactor

Z-Area Sal[stone Facility

Central ?.anita~ Wastewater
Treatment Facility

Storage Facility (m3)
TRU Storage Pads

DWPF Organic Waste Storage Tank

Liquid Waste Solvent Tanks

M-Area Process Waste Inlerim
TreatmentfStorage Facility

Mixed Waste Storage Facilities
(645-2N, -295, -43E)

Savannah River Technology Center
Mixed Waste Storage Tanks

Long-Lived Waste Storage Building

Solid Waste Storage Pads

Buitdings 316-M, 710-B. 645-N.
and 645-4N

M-Area Storage Pad

Disposal Facility (~)

Intermediate-Level Waste Vaults

Low-Activity Waste Vaults

LLW Disposal Facility Slit Trenches

Z-Area Saltstone Vaults I,llo,m Online x
Key DWPF, Defense Waste Processing Facility Haz, hazardou$ LLW, low-level wastti TRU, transuranic.
Source: DOE 1996aE-108-E- 1IZ Miles 1998; Rhoderick 1998; Sessions 1997a, 1997b.

for 2007

Online

Online

Online

Planned

Online

Planned

Online

Planned

Online

Online

Online

Online

Planned

Online

Online

Online

Planned

Online

Online

Online

Online

Online

Planned

x x

x x x

x x

x

x x x

x

x

x

x

x

x

x x

x

x

x

x

x

x

x x

x x

x

x

x

x

disposition (DOE 1996a 3-264). WIPP is expected to begin receiving waste from SRS in 1999
(DOE 1997b:17).

3.5.2.3 Low-Level Waste

Both liquid and solid LLW are treated at SRS. Most aqueous LLW streams are sent to the F- and H-Area
Effluent Treatment Facility and treated by filtration, reverse osmosis, and ion exchange to remove the
radionuclide contaminants. After treatment, the effluent is discharged to Upper Three Runs Creek. The
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treatment residuals m concentrated by evaporation aud stored in the H-Area tarrk farm for eventual treatment
in the Z-Area Saltstone Facility. In that facility, wastes are immobilized with grout for onsite disposal
(DOE 1996aE-98).

After completion of a series of extensive readiness tests, the Consolidated Incinerator Facility kgan
radioactive operations in 1997. The Consolidated incinerator Facility is designed to incinerate both solid and
liquid LLW, mixed LLW, and hazardous waste (WSRC 1997a).

Solid LLW is segregated into several categories to facilitate proper treatment, storage, and disposal. Solid
LLW that radiates less than 200 mrern/hr at 5 cm (2 in) from the unshielded container is considered
low-activity waste, If it dlates ~ter thrm200 rrrretir at 5 cm (2 in), it is considered intermediate-activity
waste. Intermediate-activity tritium waste is intermediate-activity waste with more than 10 Ci of tritium per
container. Lmrg-lived waste is contaminated with long-lived isotoWs that exceed the waste acceptance criteria
for onsite disposal (DOE 1996aE-99).

Four basic types of vaults and buildings are used for storing the different waste categories: low-activity waste
vaults, irrtermdlate-level nontritium vaults, intermdlate-level tritium vaults, and the long-lived waste storage
building. The vaults are below-grade concrete stmctures, and the storage building is a metal building on a
concrete pad (DOE 1996aE-99).

Currently, DOE places low-activity LLW in carbon steel boxes and deposits them in the low-activity waste
vaults in E-Area. Intermediate-activity LLW is packaged according to waate form and disposed of in the
intermediate-level waste vaults in E-Area, Long-lived wastes are stored in the Long-Lived Waste Storage
Building in E-Area until treatment and disposal technologies are developed (DOE 1995c:3-75).

Saltstone generated in the solidification of LLW salts extracted from HLW is disposed of in the Z-Area
Saltstone Vaults. Saltstone is solidified grout formed by mixing the LLW salt with cement, fly aah, and
furnace slag. Saltstone is the highest volume of solid LLW disposed of at SRS. SRS disposal facilities are
projected to meet solid LLW disposal requirements, including LLW from off the site, for the next 20 years
(DOE 1996x3-26 1, 3-264).

3.5.2.4 Mixed Low-Level Waste

The FFCA addresses SRS compliance with RCRA LDR. The FFCA requires DOE facilities storing mixed
waste to develop site-spcitic matment plans and to submit them for approval (DOE 1996a3-264, 3-265),
The site treatment plan for mixed waste specifies treatment tihnologies or technology development schedules
for all SRS mixed waste (Amett and Mamatey 1996:50). SRS is allowed to continue to generate and store
mixed waste, subjeet to LDR. Schedules to provide compliance through treatment in the Consolidated
Incinerator Facility are included in the FFCA (DOE 1996a:3-264).

The SRS mixed waste progmm consists primarily of safely storing waste until treatment and disposal facilities
are available. Mixed LLW is stored in the A-, E-, M-, N-, and S-Areaa in various tanks and buildings. These
facilities include buriaf ground solvent tanks, the M-Area Process Waste Interim Treatment/Storage Facility,
the Savannah River Technology Center Mixed Waste Storage Tanks, and the DWPF Organic Waste Storage
Tank (DOE 1995c3-81 ). These South Carolina Department of Health and Environmental Control permitted
facilities will remain in use until appropriate treatment and disposal is performed on the waste
(DOE 1996xE-99).
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3.5.2.5 Hazardous Waste

Hazardous waste is accumulated at the generating facility for a maximum of 90 days, or stored in
DOT-approved containers in three RCRA-perrnitted hazardous waste storage buildings and on three interim
status storage pads in B- and N-Areas. Most of the waste is shipped off the site to commercial
RCRA-pemritted treatment and disposal facilities using DOT-cerdfied transporters. DOE plans to incinerate
up to 9 percent of the hazardous waste (organic liquids, sludge, and debris) in the Consolidated Incinerator
Facility (DOE 1996a 3-265). In 1995,72 m3 (2,538 ft3) of hmdous waste were sent to onsite storage. Of
this amount, 20 m3 (712 ft3) were shipped off the site for commercial treatment or disposal (Amett and
Mamatey 1996:48).

3.5.2.6 Nonhazardous Waste

fn 1994, the centralization and upgrading of the sanitary wastewater collection and t~atment systems at SRS
were completed. The progmm included the replacement of 14 (of 20) aging treatment facilities scattered across
the site with a new 3,975 m3/day (1.1 million gal/day) central treatment facility and connecting them with a
new 29 km (18 mi) sanitary sewer system. The central treatment facility treats sanitary wastewater by the
extended aeration activated sludge process. The treatment facility separates the wastewater into two fomrs,
clarified effluent and sludge. The liquid effluent is further treated by the nonchemical method of ultraviolet
(UV) light disinfwtion to meet NPDES discharge limitations for the outfall to Forrrrnile Branch. The sludge
is further treated to reduce pathogen levels to meet proposed land application criteria. The remaining sanitary
wastewater treatment facilities are king upgraded as necessary by replacing existing chlorination treatment
systems with nonchemical UV light disinfection systems to meet NPDES limitations (DOE 1996a:3-265).

SRS has privatized the collection, hauling, and disposal nf its sanitary waste (Amett and Mamatey 1996:48).
SRS-generated solid sanitary waste is sent to a permitted disposd facility. SRS disposes of other nonhazardous
waste that consists of scrap metal, powerhouse ash, domestic sewage, scrap wocd, construction debris, and
used railroad ties in a variety of ways. Scrap metal is sold to salvage vendors for reclamation. Powerhouse
ash and domestic sewage sludge are used for land reclamation. Scrap wood is burned on the site or chipped
for mulch. Construction debris is used for erosion control. Railroad ties are shipped off the site for disposal
(DOE 1996aE-300).

3.5.2.7 Waste Minimization

The total amount of waste generati and disposed of at SRS has been and continues to be reduced through the
efforts of the pollution prevention and waste minimization program at the site. This program is designed to
achieve continuous tiuction of waste and potlutarrtreleases tn the maximum extent feasible and in accordance
with regulatory requirements while fulfilling national security missions (DOE 1996aE-97). The program
focuses mainly on source reduction, recycfing, and increasing employee participation in pollution prevention.
For example, 1995 nonhazardous solid waste generation was 32 percent below that of 1994, and the disposal
volume of orher solid waste, including radioactive and hazardous wastes, was 38 percent klow 1994 levels.
br 1995, SRS achieved a 9 ~rcent reduction in its radioactive waste generation volume compared with 1994.
Total solid waste volumes have declined by more than 70 prcent since 1991. Radioactive solid waste volumes
have d=lirred by about 63 percent, or more than 17,000 m3 (600,000 ft3) from 1991 through 1995. In 1995,
more than 2,990 t (3,300 tons) of nonradioactive materials were recycled at SRS, including 963 t (1,062 tons)
of paper and cardboard (Amett and Mamatey 1996:16, 41).
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3.5.2.8 Preferred Alternatives From the Final WM PEIS

Psefemd alternatives from the WM PEIS (DOE 1997zsumm~, 117) are shown in Table 3-42 for the four
waste types analyzed in this SPD EIS. A decision on the future management of these wastes could result in
the construction of new waste management facilities at SRS and the closure of other facilities. Decisions on
the various waste @s are expected to be announced in a series of RODS to be issued on this WM PEIS. In
fact, the TRU waste ROD was issued on January 20, 1998 (DOE 1998a). The ROD states that “each of the
Department’s sites that currently has or will generate TRU waste will prepare and store its TRU waste on
site. .“ More detailed information and DOE’s alternatives for the futrrr’econfiguration of waste management
facilities at SRS is presented in the WM PEIS, and the TRU waste ROD.

Table 3-42. Preferred Alternatives From the WM PEIS

Waste Type Preferred Action

TRU and mixed TRU DOE prefers the regionalized alternative for onsite treatment and storage of SRS
comae!-handled TRU waste. Under this alternative, some contact-handled TRU waste
could be received from ORR for treatment and storage.’

LLW DOE prefers to treat SRS LLW on the site. SRS could be selected as one of the regional
disposal sites for LLW.

Mixed LLW DOE prefers regionalized treatment at SRS. This includes the onsite treatment of SRS
waste and could include treatment of some mixed LLWgenerated at other sites. SRS
could be selected as one of the regional disposal sites for mixed LLW.

Hazardous DOE prefers to continue to use commercial facilities for hazardous waste treatment.

a RODforTRUwaste(DOE 1998a) states that “’eachof [he Department’s sites that currently has or will generate TRU waste will
prepare and store its TRU waste on site. .“

Key: LLW,low-levelwaste;ORR, Oak Ridge Reservation; TRU, tnursuranic.
Source: DOE 1997a;summary, 117.

3.5.3 Socioeconomic

Statistics for employment and regional economy are presented for the REA, as defined in ApWndlx F.9 which
encompasses 15 counties around SRS located in Georgia and South Carolina. Statistics for population,
housing, community services, and local transportation are presented for the ROI, a five-county area in which
90.7 percent of all SRS employees reside as shown in Table 343. Irr 1997, SRS employed 15,032 persons
(about 5.8 percent of the ~A civilian labor force) (Knox 1997).

Table H3. Distribution of Employees by Place of Residence
in the SRS Region of Influence, 1997

Number of Total Site
County Employses Employment (Percent)

Aiken 6,981 53.9
Columbia 1,881 14.5
Richmond I,755 13.5
BarnweO 932 7.2
Edgefield 210 1.6
ROI total 11,759 90.7
Source:Knox1997.
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3.5.3.1 Regional Economy Characteristic

Selected employment and regional economy statistics for the SRS REA are summarized in Figure 3-26.
Between 1990 and 1996, the civilian labor force in the REA increased 4.4 percent to the 1996 level of
259,174. In 1996, the unemployment rate in the REA was 7.5 percent, which is greater than the
unemployment rates for Georgia (4.6 percent) and South Carolina (6 percent) (DOL 1997a).

In 1995, manufacturing represented the largest sector of employment in the REA (25.6 pement). This was
followed by government (20.9 percent) and service activities (19.9 percent). The total for these employment
sectors in Georgia was 17.5 percent, 16.8 percent, and 23 percent, respectively. The total for these
employment sectors in South Carolina was 23.3 percent, 17.3 percent, and 20.5 percent, respectively
(DOL 1997b).

3.5.3.2 Population and Housing

In 1996, the ROI estimated population totaled 453,778. Frum 1990 to 1996, the ROI population increased by
8.6 percent, compamd with a 13 ~ment increase in Georgia’s population and a 5.7 percent increase in South
Carolina’s population (DOC 1997). Between 1980 and 1990, the numkr of housing units in the ROI
increasd by 25,1 percent, compared with the 30.1 percent increase in Georgia and the 23.5 percent increase
in South Carolina. The total number of housing units within the ROI for 1990 was 165,443 (DOC 1994). The
1990 homeowner vacancy rate for the ROI was 2.2 percent. compamd with the statewide rates of 2.5 percent
for Georgia and 1.7 prcent for South Carolina. The renter vacancy rate for the ROI counties was 10 percent
compared with the statewide rates of 12.2 percent for Georgia and 11.5 percent for South Carolina
(DOC 1990a). Population and housing trends are summarized in Figure 3-27.

3.5.3.3 Community Services

3.5.3.3.1 Education

Seven school districts provided public education services and facilities in the SRS ROI. As shown in
Figure 3-28, these school districts operated at between 85 percent (Bamwell County, District 19) and
100 percent (Richmond County Schwl District) capacity in 1997. frr 1997, the average student-to-teacher ratio
for the SRS ROI was 17:1 (Nemeth 1997a). In 1990, the average student-to-teacher ratios wem 10.8:1 for
Georgia and 11.5:1 for South Carolina (DOC 1990b; 1994).

3.5.3.3.2 Public Safety

In 1997, a total of 973 sworn police officers were serving the five-county ROI. The average ROI ofticer-
to-population ratio was 2.1 officers per 1,000 persons (Nemetfr 1997b). This compares with the 1990 State
averages of 2.0 officers per 1,000 persons for Georgia and 1.8 officers per 1,000 persons for South Carolina
(DOC 1990b). frr 1997,1,712 paid and volunteer firefightersprovided tire pro~tion services in the SRS ROI.
The avemge tirctigh~r-to-poprrlation ratio in the ROI was 3.8 fimtightem ~r 1,000 persons (Nemetfr 1997b).
This compares with the 1990 State averages of 1.0 tiretightem per 1,000 persons for Georgia and
0.7 firefighters per 1,~ persons for South Carolina (DOC 1990b). Figure 3-29 displays the ratio of sworn
police officer’sand firefighters to the population for all the counties in the ROI.

3.5.3.3.3 Health Care

frr 1996, a total of 1,722 physicians served the ROI. The average physician-to-population mtio in the ROI was
3.8 physicimrs per 1,000 persons. This compams with a 1996 State average of 2,3 physicians per

3-135



Surplus Plutonium Disposition Drafi Environmental impact Sratemenr

Unemployment Rate for the SRS REA, Georgia, and South Carolina, 1996°

81n

Sector Employment Distribution for the SRS REA, Georgia, and South Carolina, 1995b
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Figure 3-26. Employment and Local Economy for the SRS Regional Economic Area end
the States of Georgia and South Carolina
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Number of Sworn Polim Mcare and Firefighters per 1,000 Persons in the SRS ROI, 1997’
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1,000 persons for Georgia and 2.2 physicians per 1,000 persons for South Currdina (Randolph 1997). In 1997,
there were 10 hospitals serving the five-county ROI. The hospital bed-to-population ratio averaged 7.7 beds
per 1,000 pcrxons (Nemeth 1997c). This compares with a 1990 State average of 4.1 beds per 1,C8)0persons
for Georgia and 3.3 beds per 1,000 persons for South Carolina (DOC 1996:128). figure 3-29 displays the
hospital bed-to-population and physician-to-population ratios for the SRS ROI counties.

3.5.3.4 Local Transportation

Vehicula access to SRS is provided by South Carolina State Routes 19,64, and 125 (see Figure 2-5). Two
road segments in the ROI could be affected by the disposition alternatives: South Carolina State Route 19 from
U.S. I–78 at Aiken to U.S. 278 and South Carolina State Route 230 from U.S. 25 Business at Notih Augusta
to U.S. I–25, I–78, and 1–278. Three road improvement projects are planned that would alleviate traffic
congestion leading into SRS.

The first improvement project is the widening of South Carolina State Route 302, Pine Log Road, from
U.S. Route 78 and the construction of new segments to extend the route to South Carolina State Route 19.
U.S. Route 25 is also being widened for one-half mile south of 1–20. The widenin8 project will be in
conjunction with the second improvement project, the new construction of the Bobby Jones Expressway. The
expressway will head in a southwest direction crossing South Carolina State Routes 126 and 125 and
U.S. Route 1 and continue over the Savannah River to connect with the Georgia portion of the Bobby Jones
Expressway, which is already constructed. The third improvement project is the completion of the South
Carolina State Route 118 around A1ken. South Carolina State Route 118 will be widened with the
construction of new segments to complete the bypass (Sullivan 1997).

There is no public transportation to SRS. Rail service in the ROI is provided by the Norfolk Southern
Corporation and CSX Transportation. SRS is provided rail access via Robbins Station on the CSX
Transportation line.

Waterborne transportation is available via the Savannah River. Cumently, the Savannah River is used
primarily for recreation. SRS has no commercial docking facilities, but it has a boat ramp that has accepted
large transport barge shipments.

Columbia Metropolitan Airport in the city of Columbia, South Carolina, and Bush Field in the city of Augusta,
Georgia, receivejet air paxsenger and cargo service from both national and Imal carriers. Numerous smaller
private airports are lwated in the RO1 (DOE 1996a).

3.5.4 Existing Human Health Risk

Public and occupational health and safety issues include the determination of potentially adverse effects on
human health that result from acute arrdchronic exposures to ionizing radiation and hazardous chemicals.

3.5.4.1 Radiation Exposure and Risk

3.5.4.1.1 General Site Description

Major soumes and levels of background radiation exposure to individuals in the vicinity of SRS are shown in
Table 3-44. Annual backgrmrnd radiation doses to individuals are expected to ~mairr constant over time. The
total dose to the population, in terms of person-rem, changes as the population size changes. Background
radiation doses are unrelated to SRS operations.
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Table 3-44. Sources of Radiation Exposure to Individuals
in the Vicinity Unrelated to SRS O~erations

Effective Dose
Source Equivalent (mretn/yr)

Natural background radiation”

Cosmic radiation 27

External radiation 28

Internal terrestrial radiation 40

Radonin homes (inhaled) 2Mb

Other background radiation’

Diagnostic x rays and nuclear medicine 53

Weapons test fallout <1

Air travel 1

Consumerand industrialProducts 10

Total 360

~ Arnett and Mamatey 1997%116.
An average for the United Slates.

c NCRP 1987:11,40,53.

Releases of radionuclides to the environment from SRS operations provide mother source of radiation
exposure to individuals in the vicinity of SRS. Types and quantities of radionuclides released from SRS
operations in 1996 are listed in the Savannah River Sire Environmental Report for 1996 (Amett and
Matnatey 1997a71–73). Doses to the public resulting from these releases are presented in Table 345. These
doses fall within radiological limits per DOE Order 5400.5 (DOE 1993zII-1-11-5) and are much lower than
those of background radiation.

Table 3-45. Radiation Doses to the Public From Normal
Operations at SRS in 1996 (Total Effective Dose Equivalent)

Atmospheric
Releases Liquid Releases Total

Members of the Public Standarda Actual Standardn Actualb Standarda Actual

Maximally exposed individual (mrem) 10 0.06 4 0.14 100 0.20

Population within 80 km (person-rem)’ None 6.4 None 2.2 100 8.6

Average individual within 80 knr None 1.0XI02 None 3.2xIO”3 None I .4X10“2
(nuem)d

a The standards for individuals are given in NE &der 54e0.5 (ME 1993aII-1-U-5). As discussed in that order, the 10-nuern/yr
Iifit from airborne endssions is required by the Clean Air Act, and the 4-nvendyr limit is required by the Safe Drinking Water
ACCfor this SPD EIS the 4-mretiv vtiue is conservatively assud to & the Iitit for the sum of doses from all liquid pathways.
me total dore of 1M mrenrfw is the limit from atl pathways combined. ~e 100-person-rem value for the population is given in
proposed 10 CFR 834, as published in 58 FR 16268 (DOE t 993bpara. 834.7). If the potential totat dose exceds the
loil person-rem value, it is required that the contractor o~rating the facility notify DOE.

b Conservatively includes all water pathways, notjust the drinking water pathway. The population dose includes contributions to
Savannah River users downstream of SRS to the Atlantic Ocean.

c Abut 620, IM in 1996. For liquid releases, an additiond 70,~ water users in Port Wentwonb, Georgia, and Beaufom, South
d Carolina (about 160 km [98 mi] downstream), are included in the a:sessmnt.

Obtained by dividing the ppulation dose by the number of ~ple Iiv]ng within 80 km (50 nd) of the site for atmospheric releases;
for liquid releases the number of people includes water users who live more than 80 km (50 mi) downstream of the site.

Source: Amett and Mamatey 1997a108, I I 1, t 12, 115.

Using a risk estimator of 500 cancer deaths per 1 million person-rem to the public (Appendix F. 10), the fatal
cmcer risk to the maximally exposed memkr of the public due to radiological releases from SRS operations
in 1996 is estimated to be 1.0x10-7. That is, the estimated probability of this person dying of cancer at some
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point in the frrttrmfrom radiation exposure associated with 1 yeas of SRS operations is 1 in 10 million. (It
takes sevemt to many years from the time of radiation exposure for a cancer to manifest itself.)

Accodlng to the same risk estimator, 0.0043 excess fatal cancers are projected in the population living within
80 km (50 mi) of SRS from nomral o~rations in 1996. To place this numbr in perspective, it may be
compared with the number of fatal cancers expected in the same population from all causes. The
1995 mortality rate associated with cancer for the entire US. population was 0.2 percent per year
(Famighetti 1998:964). Based on this national mortality rate, the number of fatal cancers from all causes
expected during 1996 in the population living within 80 km (50 nri) of SRS was 1,240. This expected number
of fatal cancers is much higher than the 0.0043 fatal cancers estimated from SRS operations in 1996.

SRS workers receive the same dose as the general public from background radiation, but also receive an
additionrd dose from working in facilities with nuclear materials. Table 346 presents the average worker and
cumulative worker dose to SRS workers from operations in 1996. These doses fall within the radiological
regulatory limits of 10 CFR 835 (DOE 1995bpamgraph 835.202). According to a risk estimator of 400 fatal
cancers per 1 million person-rem among workers8 (Appendix F. 10), the number of projected fatal cancers to
SRS workers from normal operations in 1996 is 0.095.

Table 3-46. Radiation Doses to Workers From Normal
SRS Operations in 1996

(Total Effective Dose Equivalent)
Onsite Releases and

Direct Radiation
Occrrpationat Persunnel Standardn Actual

Average radiationworker(rrrrem) Noneb 19.0

Total workers (person-rem)’ None 237

a The radiolo~cat Iinrh for an individual worker is 5,~ nrredyr. However,
DOE’s goal is to maintain radiological expsure as low as reasonably
achievable. It has therefore establish m administrative control level of
2,0Q0 nuetiyr (DOE 1994a2-3); DOE must make reasonable attempts to
maintain worker doses betow this Ievet.

b No standard is specified for an “average radiation worker”; however, the
maximum dose that this worker may receive is Iimitcd to that given in
footnote“a.”

c About 12,500 (badged) in 1996.
Source: ME 1995apara. 835.202; WSRC 1997b.

A more detailed presentation of the dlation environment, including background exposures and radiological
releases and dews, is presented in the Savannah River Site Environmental Report for 1996 (Amett and
Mamatey 1997a). The concentrations of radioactivity in various environmental media (including air, water,
and soil) in the site region (on and off the site) are also presented in that report.

3.5.4.1.2 Proposed Facility Locations

External radiation doses and concentrations of gross afpha, plutonium, and americium in air have kn
measured in F- and S-Areas. In 1996, the annual doses in the F- and S-Areas were 106 and 111 mrem,
res~tively. Both are higher than the dose of 87 mrem meastr~d at the offsite control Incation. In the same
year, the concentrations of gross alpha were about 1.3x10-3pCi/m3 and 9,8x104 pCi/m3 in the F. and S-Areas,

8 The risk estimator for workers is lower than the estimator for the public because of the absence from the workforce of the more
radiosensitive infant and child age groups.
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res~tively, compared with the approximately 9.4x104 pCi/m3 measured at the offsite contrul Iwation. The
concentrations of plutonium 239 in the F- and S-Areas were about 8.4x10-7 and O pCi/m3, respective]y.
Offsite controls did not det-t any plutonium 239 in the air in 1996 (Amett and Mamatey 1997%80;
1997b:31, 33,40, 42).

3.5.4.2 Chemical Environment

The background chemical environment important to human health consists of the atmosphere, which may
contain hazardous chemicafs that can k inhaled; drinking water, which may contain hazardous chemicals that
can be ingested; and other environmental media through which people may come in contact with h=ardous
chemicals (e.g., surface water during swimming, soil through direct contact, or feed). Hazardous chemicals
can cause cancer and noncancer health effects. The baseline data for assessing potential health impacts from
the chemical environment are addressed in Section 3.5.1.

Effective administrative and design controls that decrease hazardous chemical releases to the environment and
help achieve compliance with permit requirements (e.g., air emissions and NPDES permit requirements)
contribute to minimizing health impacts on the public. The effectiveness of these controls is verified through
the use of monitoring information and inspection of mitigation measures. Health impacts on the public may
uccur via inhalation of air containing hazardous chemicals released to the atmosphere during normal SRS
operations. Risks to public health from other possible pathways, such as ingestion of contaminated drinking
water or direct exposure, are lower than those via the inhalation pathway,

Baseline air emission concentrations and applicable starrdards for hazardous chemicals are addressed in
Section 3.5.1. The baseline concentrations arc estimates of the highest existing offsite concentrations and
represent the highest concentrations to which membem of the public could be exposed. These concentrations
are in compliance with applicable guidelines and regulations. Infomration on estimating the health impacts
of hazardous chemicals is presented in Appendix F. 10.

Exposure pathways to SRS workers during normal operations may include inhaling contaminants in the
workplace atmosphere and direct contact with hazardous materials. The potential for health impacts varies
among facilities and workers, and available information is insufficient for a detailed estimate of impacts.
Workem are protected from workplace hazards through appropriate training, prut~tive equipment, monitoring,
substitution, and engineering and management controls. They are also protected by adherence to OSHA and

EPA standards that limit workplace atmospheric and drinking water concentrations of potentially hazardous
chemicals. Appropriate monitoring that reflwts tie frequency and amounts of chemicals used in the
operational prucesses ensures that these standards are not exceeded. Additionally, DOE requires that
conditions in the workplace be as free as possible from recognized hazards that cause or m likely to cause
illness or physical harm. Therefore, workplace conditions at SRS are substantially better than required by
standards.

3.5.4.3 Health Effects Studies

One epidemiological study on the general population in communities surrounding SRS has been conducted
and published. No evidence of excess cancer mortality, congenital anomalies, birth defects, early infancy
deaths, strokes, or cardiovascular deaths was reported. The epidemiological literature on the facility reflects
an excess of leukemia deaths among hourly workers; no other health effects for workers are reported, For a
more detailed description of the studies reviewed arrd their findings, and for a discussion of the epidemiologic
surveillance program implemented by DOE to monitor the health of current SRS workers, refer to
Appendix M.4.7 of the Storage and Disposition Final PEIS (DOE 1996a:M-242, M-243).
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3.5.4.4 Accident History

Between 1974 and 1988, there were 13 inadvertent tritium releases from the SRS tritium facilities. These
releases were attributed to aging equipment in the tritium-processing facility and arc one of the reasons for the
construction of the Replacement Tririum Facility at SRS. A detailed description and study of these incidents
and the consequences thereof for the offsite population have been documented by SRS. The most significant
were in 1981, 1984, and 1985, when, tes~tively, 32,934, 43,800, and 19,403 Ci of tritiated water vapor were
released (Murphy et al. 1991). From 1989 through 1992, there were 20 inadvertent releases, all with little or
no offsite dose consequences. The largest of the recent releases occurred in 1992 when 12.000 Ci of tritium
were released (Amett, Karapatakis, and Mamatey 1993:260).

In 1993, an inadvertent release of 0.18 microcurie (mCi) of plutonium 238 and plutonium 239 took place.
Westinghouse Savannah River Company emergency response mndels estimated an exposure of 0.0019 mrem
to a hypothetical person at the site boundasy (Amett, Kwapatakis, and Mamatey 1994:178).

3.5.4.5 Emergency Preparedness

Each DOE sik has established an emergency management prograro that would be activated in the event of an
accident. This program has been developed and maintained to ensure adequate response to most accident

conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes emergency planning, preparedness, and response.

The Emergency Preparedness Facility at SRS provides overall direction and control for onsite responses to
emergencies and coordinates with Federal, Stote, and local agencies and officials on the technical aspects of
the emergency. Emergency plans have been prepared for specific areas at SRS. Participating government

agencies whOse Plans ~ intemelated wi~ tie SRS emergency Plan fOr actiOninclude the States Of SOuth
Casolina and Georgia, the City of Aiken, and the various counties in the general region of the site. Emergency
response support, including firefrghting and medical assistance, would be provided by these jurisdictions.

DOE has specified actions to be taken at all DOE sites to implement lessons learned from the emergency
response to an accidental explosion at Hanford in May 1997. These actions and the timeframe in which they
must be implemented are presented in Section 3.2.4.5.

3.5.5 Environmental Justice

Environmental justice concerns the environmental impacts that proposed actions may have on minority and
low-income populations, and whether such impacts are disproportionate to those on the population as a whole
in the potentially affected area. fn the case of SRS, the potentially affected area includes parts of Georgia and
South Carolina.

The potentially affected area around the location of the proposed surplus plutonium disposition facilities in
F-Area is defined by a circle with an 80-km (50-mi) radius centered at the planned APSF
(lat.33”17’22’’ N,long.81°4029’’ W). Thetotal population residing within tiatmain l99Owas599,O99.
The proportion of the population there that was considered minority was 37.9 percent.

FIguse 3-30 illustrates the racial and ethnic composition of the minority population in the potentially affected
area sumoundlng APSF. Atthetimeofthe 1990 census, BIacks were the largest minority group within that
area, constituting 35.7 percent of thetotal poprdation. Hispanics constituted about 1.1 percent, and Asians,
about 1 percent. Native Americans comprisd about 0.2pement of thepopulation(DOC 1992).
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The potentially affected area around the proposed modification to existing facilities for plutonium in F-Area

iS defined by a circle with an 80-km (50.mi) radius centered at Building 22]_F
(lat,33°17’] l’’N,long. 81”4038’’ W). Thetotal population residing within thataea in1990was 596,224.

The proportion of the population around this building that was considered minority was 37.9 percent.

Figure 3–30 illustrates the racial and ethnic composition of the minority population in the potentially affected
area around the221-F Building. Atthetime of the 1990census, Blacks were thelargest minority group within
thepotentially affected area, constituting 35.6 percent of the total population. Hispanics constituted about
1.1 percent, and Asians about 1 percent. Native Americans constituted about 0.2percent of the population
(DOC 1992).

The potentially affected area around S-Area is defined by a circle with an 80-km (50-mi) radius centered at
DWPF (lat. 33”17’43”N, long. 81”38’25” W). Thetotal population residing within that weain 1990 was
613,363, Thepropofiion of thepopulation mound tiisfacility that wmconsidered finority wm38.6 percent.

Figure 3–30 illustrates the racial and ethnic composition of the minority population in the potentially affected
area around the S-Area. Atthe time of the 1990 census, Blacks were the l~gest minority group within the
potentially affected area, constituting 36.3 percent of the total population. Hispanics constituted about
1,1 percent, and Asians, about 1 percent. Native Americans constituted about 0.2percent of the population
(DOC 1992). ~esmecensus data show thatthe percentage ofminotities forthecontiguous United States
was 24.1, and the percentages for the States of Georgia and South Carolina, 29.8 and 31.4, respectively
(DOC 1992),

A breakdown of incomes in the potentially affected area is also available from the 1990 census data
(DOC 1992). Attiattime, thepovefiy threshold wm$9,981 forafmily oftirmwiti onemlated child under
18 years of age. A total of 104,436 persons (17.4 percent of the total population) residing within the
potentially tifmted wawound F-Area at APSFrepotied incomes below tiepovefiy threshold. Thedata also
show that 104,014persons (17.4percent of thetotal population) residing within thepotentially affected wea
mound F-Area at Building 221-Fmpofied incomes klowthe pove@ threshold. The Iow-income population
around S-Area at DWPF was 106,977 (17,4 percent of the total population).

Data obtained during the 1990 census also show that of the total population of the contiguous United States,
13.1 percent rcpocted incomes below the poverty threshold, and that Georgia and South Carolina reported 14,7
and 15.4 percent, respectively,

3.5.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materials,
fossil fuels, andsignificant landforms. Soil resources metheloose sutiace materials of theemh in which
plants grow, usually consisting of disintegrated rock, organic matter, and soluble salts.

3.5.6.1 General Site D~ription

Coastal Plain sediments beneath SRS overlie a basement complex composed of Palewene crystalline and
Triassic sedimentary formations of the Dunbmon Basin, Small anddiscontimrousz onesofcalcweouss and
(i.e.. sand containing calcium carbonate [calcite]), potentially subject to dissolution by water, are beneath some
parts of SRS. Ifdissolution mcuminthese zones, potential underground subsidence resulting iniettlingof
thegromrd surface could recur. Nosettling asaresult ofdissolution of these zones has been identified. No
economically viable geologic resources have been identified at SRS (DOE 1996x3-241).
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In the immediate region of SRS, there are no known capable faults. A capable fault is one that has had
movement at or near the ground surface at least once within the past 35,000 years or recurrent movement
within the past 500,000 years. Several faults have been identified from subsurface mapping and seismic
sumeys within the Paleozoic and Triassic basement beneath SRS. The largest of tfrese is the Pen Brmrch Fault.
There is no evidence of movement witbin the last 38 million years along this fault (DOE 1996rc3-241).

According to the Uniform Building Code, SRS is in Seismic Zone 2, meaning that moderate damage could
recur as a result of an earthquake (DOE 1996a3-24 I ). Two earthquakes occurred during recent years inside
the SRS boundary. On June 8, 1985, an earthquake with a I@al Richter scale magnitude of 2.6 and a final
depth of about I km (0.6 mi) accumed at SRS. Its epicenter was west of C- and K-Areas. The acceleration
produced by the earthquake did not activate seismic monitoring instruments in the reactor areas. (These
insmrments have detection limits of 0.002g.) On August 5, 1988, arrotfrerearthquake with a IncalRichter scafe
magnitude of 2.0 and a focal depth of about 2.7 km (1.7 mi) occurred at SRS. Its epicenter was northwest of
K-Area. The seismic alarms in SRS facilities were not triggered. Existing information does not conclusively
correlate the two earthquakes with any of the krrownfaults on the site (DOE 1995c:3-7). Earthquakes capable
of producing structural damage are not likely to uccur in the vicinity of SRS (DOE 1996a:3-241).

Hlstoncally, two large earthquakes have uccumed within 300 km (186 mi) of SRS. The largest of these, the
Charleston earthquake of 1886, had an estimated Richter scale magnitude ranging from 6.5 to 7.5
(DOE 1996x3-241). The SRS area experienced an estimated ~ak horizontal acceleration of O.10gduring this
earthquake (DOE 1995c:3-6). An earthquake with a maximum horizontal acceleration of O.19g is estimated
to have an annual probability of occurrence of 1 in 5,000 at SRS (Barghusen and Feit 1995:2. 13–2.16).

There are no volcanic hazards at SRS. The area has not experienced volcanic activity within the last
230 million years (DOE 1996z3-24 1), Future volcanism is not expected because SRS is along the passive
continental margin of North America (Barghuserr and Feit 1995:2.13–2.16).

The soils at SRS are primarily sarrdsarrdsarrdyloams. The somewhat excessively drained soils have a thick,
sandy surface layer that extends to a depth of 2 m (6.6 ft) or more in some areas. Soil units that meet the soil
requirements for prime famland soils exist on SRS, However, the U.S. Department of Agriculture, Natural
Resources Conservation Service, does not identify these lands us prime farrnkirrddue to the nature of site us%
that is, the lands are not available for the production of food or fiber. The soils at SRS are considered
acceptable for standard construction techniques (DOE 1996a:3-230, 3-241). Detailed descriptions of the
geology and the soil conditions at SRS are included in the Storage and Disposition Final PEIS
(DOE 1996a3-241, 3-242) and the Savannah River Site Waste Management Final EIS (DOE 1995c:3-43-6).

3.5.6.2 Proposed Facifity Locations

Soils in F-Area arc predominantly of the Fuquay-Blanton-Dothan association, consisting of nearly level to
sloping, well-drained soils. Other soils include the Troup-Pickney-Lucy association, consisting of nearly level
soils fomed along, and parallel to, the floodplains of streams (Barghusen and Feit 1995:2. 13–2.16).

Several subsurface investigations conducted on SRS waste marrag?ment areas encountered soft sediments
classified as calcareous sands, These sarrds were encountered in borings in S-Area between 33 and
35 m (108 to 115 ft) below ground surface. preliminary information indicates that these calcareous zones are
not continuous over large areas, nor are they very thick. No settling as a result of dissolution of these zones
has been identified (DOE 1995c:3-6), Soils in S-Area are predominantly the same as those in F-Area
(Barghusen and Feit 1995:2.13-2.16).
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3.5.7 Water Resources

3.5.7.1 Surface Water

Surface water includes marine or freshwater bodies that occur above the ground surface, including rivers,
streams, lakes, ponds, rainwater catchments, embayments, and oceans.

3.5.7.1.1 General Site Description

The largest river in the area of SRS is the Savannah River, which bordem the site on the southwest.
Six streams flow through SRS arrddischarge into the Savannah River Upper ThM Runs Creek, Beaver Dam
Cuk, Fomnrile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek. Upper Three Runs Creek
has two tributaries, Tires Branch and Tinker Creek; Pen Branch has one, Indian Grave Branch; and Steel
Creek, one, Meyers Branch (DOE 1996a:3-236).

There are two manmade lakes at SRS: L-Lake, which discharges to Steel Creek, and Par Pond, which
discharges to Lower Three Runs Creek. Also, about 299 Carolina bays—i.e., closed depressions capable of
holding water--occur throughout the site. While these bays receive no direct effluent discharges, they do
receive storm-water runoff (DOE 1996x3-236 WSRC 1997x6-124).

Water has historically been withdrawn from the Savannah River for use mainly as cooling wate~ some,
however, has been used for domestic purposes (DOE 1996x3-236). SRS currently withdraws about
140 billion I/yr (37 billion gtiyr) from the river. Most of this water is remmed to the river through discharges
to various tributaries (DOE 1996a3-236).

The average flow of the Savannah River is 283 m3/s (10,000 ft3/s). Its lowest recorded flow is 184 m3/s
(6,500 ft3/s), which recurred during the drought of 1985 to 1988. Three large upstream reservoirs, Hartwell,
Richard B. Russell, and Strom Thurmond/Clarks Hill, regulate the flow in the Savannti River, thereby
lessening the impacts of drought and flooding on users downstream (DOE 1995c:3-14).

Several communities in the area use the Savann& River as a source of domestic water. The nearest
downstream water intake is tbe Beaufort-Jasper Water Authority in South Carolina, which withdraws about
0.23 m3/s (8.1 ft3/s) to service about 51,000 people. Treated effluent is discharged to the Savmnah River from
upstream communities and from treatment facilities at SRS. The average annual volume of flow discharged
by the sewage treatment facilities at SRS is about 700 million I (185 million gal) (DOE 1996a3-236).

It is CIW that the surplus plutonium disposition facilities would not be Incated within a 100-year floodplain,
but there is no information concerning 500-year flnudplains (DOE 1996*3-236 WSRC 1997csec. 2.3). No
federally designated Wild and Scenic Rivers occur within the site (Barghusen and Feit 1995:2.13-2). A map
showing the 100-year floodplain is presented as Figure 3-31 (Noah 1995:52).

The Savannah River is classified as a freshwater source that is suitable for primary und secondary contact
recreation; drinking, after appropriate treatmenfi fishing bakmced indigenous aquatic community development
and propagation; and industrial and agricultural uses. A comparison of SavanmdrRiver water qmdhy upstream
(river mile 160) and downstream (river mile 120) of SRS showed no significant differences for nontilological
parameters (Amett sod Mamatey 1996:73, 119, 120). A comparison of cumnt and historical data shows that
the coliform data are within normal fluctuations for river water in this area. For the different river Imations,
however, there has been an increase in the number of analyses in which standards were not met.
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The data for the river’s monitoring lucations generally met the freshwater standards set by the State; a
comparison of the 1995 arrdearlier measurements for river samples showed no abnomal deviations, As for
radiological constituents, tritium is the predominant radionuclide detected above background levels in the
Savannah River (DOE 1996*3-236).

Surface water rights for SRS are detefincd by the Doctrine of Riparian Rights, which allows owners of land
adjacent to or under the water to use the water kneticially (DOE 1996a:3-239). SRS has five ~DES petits,
two (SCOOOO175 acrdSCO044903) for industrial wastewater discharges, two (SCROOOOOOand SCRIO~O)
for general stem-water discharges, and one (NDO072125) for land application. PemritSCOOOO175regulates
76 outfdls; permit SCO044903, mother 7. The 1995 compliance rak for these outfalls was 99.8 percent, The
48 storrn-water+nly outfalls regulated by the storm-water pelmits am monitod as required, arrd a pollution
prevention plan has been developed to identify where best available technology and best marragementpractices
must k used. For storm-water runoff from construction activities extending over 2 ha (5 acres), a sediment
reduction and erosion plan is required (DOE 1996a3-236),

3.5.7.1.2 Proposed Facifity Locations

The land around F-Area drains to Up~r Tbme Runs Creek arrdFormnile Branch (DOE 1995c:3- 17). Upper
Three Runs Creek is a large, cool backwater stream tiat flows into the Savannah River. It drains about
544 kmz (210 miz), and during water year 1991, had a mearrdischarge of 6.8 m3/s (240 ft3/s) near its mouth,
The 7-day, 10- ear low flow, which is the lowest flow over arry7 days within any 10-year periud, is about

K2.8 m3/s (100 ft /s). The stream is about 40 h (25 rni) long mrd only its lower reaches extend through SRS.
It receives more water from underground sources tharrmy other SRS stream, arrdtherefore hm lower dissolved
solids, hardness, and pH values. It is the only major streanr on the site that has not received themral
discharges. It receives permitted discharges from several areas at SRS, including F-Area, S-Area, S-Area
sewage treatment plarrt, rmd treated industrial wa.stewaterfrom the Chemical Waste Treatment Facility steam
condensate. Flow from the sanitary wastewater discharge averages less tharr 0.001 m3/s (0.035 ft3/s or
16 gal/rein). A comparison with the 7-day, 10-year low flow of 2.8 m3/s (100 ft3/s) in Upper Three Runs
Creek shows that the present discharges are very small. me analytical results for the active outfalls shnw the
constituents of concern are maintained within pcrrnit limitations (DOE 1994d:3-12–3- 15; 1995c:3-I 5, 3-19),

Fommile Brarrch is a backwater stream affected by past operational practices at SRS. Its headwaters am new
the center of the site, and it flows southwesterly before discharging into the Savrmnab River. The watershed
is about 54 kmz (21 mi2) and receives pemritted effluent discharges from F-Area and H-Area. This stream
received cooling water discharges from C-Reactor while it was oWrating. Since those discharges ceased in
1985, the maximum recorded temperature in the stream has been 32 “C (90 “F), as opposed to ambient water
temperatures that exceeded 60 ‘C (140 “F) when the reactor was operating. The average flow in the stream
durin C-Reactor operation was about 11.3 m3/s (400 ft3/s); since then flows have averaged about 1.8 m3/s

f(64 ft /s) (DOE 1995c:3-19). In its lower reaches, this stiearn widens arrdflows via braided channels through
a delta. Downstream of this delta area, it re-forrrrsinto one main channel, arrdmost of the flow discharges into
the Savmnah River at river mile 152.1. when the Savamrah River flrnxls, water from FocrmrileBranch flows
along the northern bound~ of the floodplain rmd joins with otier site streams to exit the swamp via
Steel Creek instead of flowing directly into the Savrmnab River (DOE 1995c:3-19).

The land surrounding S-Area also drains to Upper Three Runs Creek and Forrmile Branch. (Except for the
differences noted in this section, swam information for F-Area is also relevant to S-Area.) Storm-water mnoff
from most of the area near DWPF is collected arrddischarged into a retention baxin north of S-Area. Effluent
from this basin is discharged at Outfall DW-005 to Crouch Brarrch, then to Upper Three Runs Creek
(Amett rmd Mamatey 1996:167; DOE 1994d:3-15). Analyses of samples from this outfall show a minimal
impact of stem water on the water quality of Upper Three Runs Creek. Construction of DWPF adversely
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affected the water quality of Crouch Branch and McQueerr Branch; however, enhanced erosion and
sedimentation controls have been instituted at DWPF and in Z-Area. Also, startup of DWPF and the
concumrrt reduction in construction activities have assisted in reducing sediment loads to these streams
(DOE 1994d:3-15).

3.5.7.2 Groundwater

Aquifers are classified by Federal and State authorities according to use and quality. The Federal
classifications include Claas I, II, andtOgruundwater. Class lgroundwater iseitherthe solesource ofdrinldng
water oris ecologically vital. Clms~and ~wecument orpotential sources ofdrinting water (or other
berrefrcialuse), res~tively. Clms~is notconsidered apotential source ofdrinMng water andisoflimitd
beneficial use.

3.5.7.2.1 General Site Description

Although many different systems have been used to describe groundwater systems at SRS, for this SPD EIS
the same system used in the Sforage and Disposition Final PEIS has been adopted. The uppermost aquifer
is referral to as the water table aquifer. It is supported by the leaky “Green Clay” aquitard, which confines
the Congaree aquifer. Below the Congaree aquifer is the leaky Ellenton aquitard, which confines the
Cretaceus aquifer, also known as the Tuscaloosa aquifer. In general, gromrdwater in tbe water table aquifer
flows downward to the Congaree aquifer or discharges to nearby streams, Flow in the Congaree aquifer is
downward to the Cretaceus aquifer or horizontal to stream discharge or the Savannah River, depending on
the lucation within SRS (DOE 1996a 3-239).

Groundwater in the area is used extensively for domestic and industrial purposes. Most municipal and
industrial water supplies are withdrawn from the Cretaceus or water table aquifer, while small domestic
supplies are withdrawn from the Congaree or water table aquifer. It is estimated that about 13 billion I/yr
(3.4 billion gal/yr) are withdrawn from the aquifem within a 16-km (10-mi) radius of the site, which is similar
to the volume used by SRS (DOE 1996a3-239). The Cretaceus aquifer is an important water resource for
the SRS region, The water is generally soft, slightly acidic, and low in dissolved and suspended solids
(DOE 1995c:3-I 1). Aiken, South Carolina, for example, uses the Cretaceus aquifer for drinking water.

Ground water is the only source of domestic water at SRS (DOE 1995c:3- 13). All groundwater at SRS is
classified by EPA aa a Class fl water source, and depth to groundwater ranges from near the surface to about
46 m (150 ft). In 1993, SRS withdrew about 13 billion I/y?(3.4 billion gal/yr) of groundwater to support site
operations (DOE 1996a3-239). There are no designated sole source aquifers in the area
(WSRC 1997c:sec. 2,3).

Gruundwater ranges in quality across the site: in some areas it meets drinking water quality standards, while
in areas near some waste sites it dms not. The Cretaceus aquifer is generally unaffected except for an area
near A-Area, where TCE has been reported. TCE has also been reported in the A- and M-Areas in the
Congm aquifer. Tritium haa been reported in the Congme aquifer in the Separations Area. The water table
aquifer is contaminated with solvents, metals, and low levels of radionuclides at several SRS sites and
facilities. Gruundwater eventually discharges into onsite smams or the Savannah River (DOE 1996%3-239),
but groundwater contamination has not been detected beyond SRS boundaries (DOE 1995c:3-13).

Groundwater rights in South Carolina are asswiated with the absolute ownership rule. Owners of land
overlying a groundwater source are allowed to withdraw as much water as they desire; however, the State
quires users who withdraw more than 379,000 l/day (100,000 gal/day) to report their withdrawals. SRS is
required to report because its usage is above the reporting level (DOE 1996x3-239).

3-151



Surplus Pluronium Disposition Drafi Environmental Impact Statement

3.5.7.2.2 Proposed Facility Locations

Groundwrder in the shallow, intemrediate, and deep aquifers flows in different directions, depending on the
depths of the streams that cut the aquifers. The shallow aquifer discharges to Upper Three Runs Creek and
Forrrmile Branch. Shallow groundwater in the vicinity of S-Area flows toward Upper Three Runs Creek,
McQueen Branch, or FourrrrileBranch, Groundwater in the intermediate ,md deep aquifers flows horizontally
toward the Savannah River and southeast towwd the coast (DOE 1994d:3-4, 3-6).

Groundwater also moves vertically. In the shallow aquifer, it moves downward until its movement is
obstnrcted by impermeable material. Operating under a different set of physical conditions, groundwater in
the intermediate and deep aquifers flows mostly horizontally. Near F-Area it moves upward due to higher
water pressure below the confining unit between the upper and lower aquifers. This upward movement helps
to protect the lower aquifers from contaminants found in the shallow aquifer, The depth to groundwater in
F-Area varies from about 1 to 20 m (3.3 to 66 ft) (DOE 1994d:3-6),

Groundwater quality in F-Area is not significantly different from that for the site as a whole. It is abundant,
usually soft, slightly acidic, and low in dissolved solids. High dissolved iron concentrations occur in some
aquifem. Where needed, groundwater is treated to raise the pH and remove iron, Results of sampling in the
shallow aquifer have indicated excursions from drinking water standards for lead, tetrachlomcthylene, and
trhium in S-Area wells (DOE 1994d:3-6).

F-Area groundwater quality can exceed drinking water standards for several contaminants. Near the F-Area
seepage basins and inactive prmess sewer line, radionuclide contamination is widespread. Most of these wells
contain trhium above drinking water standards. Other wells exhibit gross alpha, gross kta, strontium 90, and
itilne 129 above their standards, Other radionuclides found above proposed standards in several wells include
americium 241; curium 243 and 244; radium 226 and 228; strontium 90; total alpha+ mitting radium; and
uranium 233, 234, 235, and 238. Cesium 137, curium 245 and 246, and plutonium 238 were also found
(Amett and Mamatey 1996:143, 144).

Near the F-Area Tank Famr, trhium, mercu~, nitrate-nitrite as nitrogen, cadmium, gross alpha, and lead were
detected above drinking water standards in one or more wells. The pH exceeded the basic standard, and
trichlorofluoromethane (Freon 11), which has no drinking water standard, was present in elevated levels
(Amett and Mamatey 1996: 153).

At the F-Area Sanitary Sludge Land Application Site, tritium, specific conductance, lead, and copper were
found to exceed their drinking water standards in one or more wells (Amett and Mamatey 1996:154).
Groundwater near the F-Area Acid/Caustic Basin consistently exceeded drinking water standards for gross
alpha, Total alpha-emitting radium, alkalinity, gross beta, nitrate as nitrogen, and pH were above their
respective standards in one or more wells (Amett and Mamatey 1996 138). The groundwater near the F-Area
Coal Pile Runoff Containment Basin did not exceed any chemical or radiological standard during 1995
(Amett and Mamatey 1996: 141),

Groundwater flow and conditions in S-Area are not significantly different from those in F-Area. Tritium,
tetrachloroethy lene, and TCE exceeded the drinking water standards near the S-Area facilities, The
groundwater in one well near the S-Area Low-Point Pump pit also contained tritium in excess of drinking
water stidrrrds. No other radiological or chemical constituents have &n detwted above standards since 1989
(Amett and Mamatey 1996:149). Near the S-Area vitrification building, also known as the S-Area Canyon,
tritium excded drinking water standards, and specific conductance and alkalinity were elevated (Amett and
Mamatey 1996:149).
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3.5.8 Ecological R-urcea

Ecological resources are defined as terrestrial (predominantly land) and aquatic (predominantly water)
ecosystems characterized by the presence of native and naturdlzcd plants and animals. For the purposes of
tils SPD EIS, those ecosystems arc differentiated in terms of habhat support of threatened, endangered, and
other special status speeies-that is, “nonsensitive” versus “seositive” habitat.

3.5.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those terrestrial and aquatic areas of the site that typically support the region’s
major plant and animal species.

3.5.8.1.1 General Site Description

At least 90 percent of the SRS land cover is composed of upland pine and bottomland hardwood forests
(DOE 1997b:4-97), Five major plant communities have been identified at SRS: bottomland hardwood (most
commonly sweetgum and yellow poplar); upland bardwoed-scrub oak (predominantly oaks and hickories);
pine/frardwod, loblolly, longleaf, and slmh pine and swamp. The Ioblolly, Iongleaf, and slash pine
community covem abrnrt 65 percent of fhe upland areas of the site. Swamp forests and bottomland hardwood
forests occur along the Savannah River and the numerous streams found on the site (Figure 3-32)
(DOE 1995zv01. 1, app. C, 4-47; 1996z3-242).

The Lridlversity of the region is extensive due to the variety of plant communities and the mild climate.
Animal species known to inhabit SRS include 44 species of amphibians, 255 species of birds, 54 species of
mammals, and 59 species of reptiles. Common species include the eastern box tmtle, Carolina chickadee,
common crow, emtem cottontail, and gray fox (DOE 1996x3-242; WSRC 1997c:3-3). Game animals include
a number of species, two of which, the white-tailcrf deer and feral hogs, are hunted on the site
(DOE 199@3-56). Raptors, such as the Cooper’s hawk and black vulture, and carnivores, such as the gray
fox are ecologically important groups at SRS (DOE 1996*3-242).

Aquatic habitat includes manmade ponds, Carolina bays, reservoirs, and the Savannah River and its tributies.
There are more than 50 manmade impoundments throughout the site that support populations of bass and
sunfish. Carolina bays, a type of wetland unique to the southeastern United States, are natural shallow
depressions that occur in interstreant areas. These bays can range from lakes to shallow marshes, herbaceous
bogs, shrub bogs, or swamp forests. Among the 299 Carolina bays found throughout SRS, fewer than 20 have
pemmnent fish populations. Rcdfin pickerel, mud sunfish, lake cbubsucker, and mosquito fish are present in
these bays. Although sport and commercial fishing is not permitted at SRS, the Savannah River is used
extensively for both. fmportant commercial s~ies arc the American shad, hickory shad, and striped bass, all
of which are anadmmous. The most important warm-water game fish are bass, pickerel, crappie, bream, and
catfish (DOE 1996w3-244; WSRC 1997c:6-I 24).

3.5.8.1.2 Proposed Facility Locations

F-Area and S-Area are sitnated on an upland plateau between the drainage areas of Upper Three Runs Creek
and Fourmile Branch. These heavily industrialized areas are dominated by build]ngs, paved parking lots,
graveled construction areas, and laydown yards; little natural vegetation remains inside the fenced areas.
Grassed areas occur around the administration buildings, and some vegetation is present along drainage
ditches, but most of the developed areas have no vegetation (DOE 1994d:3-24; 1995 b:vo1. 1, app. C, 4-47).
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Figura 3-32. Major Plant Communiti6 at SRS
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The most common plant communities in the vicinities of F-Area and S-Area include Ioblolly, Iongleaf, and
slash pin~ upland hardwoud-scrub oak; pin~ardwood; and bottomland hardwood (DOE 1995c:3-34, 3-35;
DOE 1996x3-242). Cleared fields are also common in F-Area, and a roughly 6-ha (1 5-acre) oak-hickory
forest area designated as a National Environmental Research Park set aside is northwest of F-Area
(DOE 1996a3-242).

A recent ( 19941 997) study was conducted to ducrtment the composition and diversity of urban wildlife, those
species of amphibians, birds, mammals and reptiles that inhabh or temportily use the developed areas on SRS.
Results indicate that the use of the developed areas by wildlife species is more common than has been
previously reponed (Mayer and Wike 1997:8, 52). A total of 41 wildlife spies were obsewd in and around
F-Area, including 18 species of birds, 11 species of mammals, and 12 spwies of reptiles. Similarly, S-Area
preduced sightings of 36 wildlife species, including 19 spies of birds, 9 species of mammals, and 8 species
of reptiles. Bird species commonly seen include the bufflehead (F-Area only), turkey vulture, black vulture,
killdeer, rmk dove, mourning dove, chimney swift (F-Area only), great crested flycatcher (F-Area only), bam
swallow, common crow, fish crew, northern mockingbird, American robin, loggerhead shrike (S-Area only),
European starling, house sparrow (S-Area only), red-winged blackbird (S-Area only), and common grackle.
Frequently sighted mammals include the Virginia opossum, eastern cottontail (F-Area only), house mouse,
feral cat, striped skunk, and raccoon. The only reptile commonly obsemed is the banded water snake
(Mayer and Wike 1997:9-14).

Upper Three Runs Creek and its tributaries and three Carolina bays constitute the aquatic habitat in the vicinity
of F-Area and S-Area. Streams support largemouth bass, black crappie, and various spaies of pan fish. Upper
Three Runs Creek has a rich faun~ more than 551 species of aquatic insects have been collected
(DOE 1996a:3-244; WSRC 1997c:5-32). It is important as a spawning area for blueback herring, and as a
seasonal nursery habitat for Americarr shad, stri~d baas, and other Savannah River spwies. Aquatic resources
information on the three Carolina bays is unavailable (DOE 1996z3-244).

3.5.8.2 Sensitive Habitat

Sensitive habitat comprises those terrestrial and aquatic (including wetlands) areas of the site that support
threatened and endangered, State-protected, and other special status plant and animal species.9

3.5.8.2.1 General Site Description

SRS wetlands, most of which are associated with fldplains, streams, and impoundments, include bottomland
hardwd, cypress-tuplo, scrrrb-shrob, aod emergent vegetation, as well as open water. Swamp forest along
the Savannah River is the most extensive wetlands vegetation type (DOE 1996x3-242).

Sixty-one threatened, endangered, and other special status species listed by the Federal Government or the
State of South Carolina maybe found in the vicinity of SRS, as shown in Table 3.7.6-1 in the Storage and
Disposition Final PEIS, No critical habitat for threatened or endangered species exists on SRS

(DOE 1996%3-245).

3.5.8.2.2 Proposed Facility Locations

No federally listed threatened or endangered species are known to uccur in F-Area or S-Area, but several
species that may exist in the general vicinity of these areas are listed in Table 347. The American alligator,
although listed as threatened (by virtue of similarity in appearance to the endangered crucodile) is fairly

9 me Federal Government defines threatened and endangerd species in the Endangered Species Act, and wetlands in 33 CFR 328.3.
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Table 3-47. Threatened and Endangered Species, Species of Concern, and Sensitive
Species Occurring or Potentially Occurring in the V]cirdty of F-Area and S-Area
ConnrronName Scientific Name Federaf Status State Status

Birds
Bald eagle Haliaeerus leucocephalus Threatened Endangered

Red-cockaded Picoides borealis Endangered Endangered

woodpecker

Wood stork Mycteria americana Endangered Endangered

PIank

Oconee azalea Rhododendron flammeum Not listed Species of Concern

Smooth purple Echinacea laevigata Endangered Endangered

cone flower

Reptiles

American alligator Alligator mississippiensis Threatened (S/A)a Not listed

a Protected under the Similarity of Ap~arance Provision of the Endangered S~cies Act.
Source: DOE 1996x3-245-3-248; Mayer and Wike 1997:9-14,42.

abundant on SRS. It was recently observed near F-Area, but its occurrence there is seen as uncommon.
Furthermore, no State-listed protected species have been found in any developed area on SRS, and of the
State-listed organisms known to occur, none would be expected to use any of the disturbed areas for extended
periuds (Mayer snd Wike 1997:42).

The Pen Branch area, about 14 km (8.7 mi) southwest of the proposed sites, rrrrdm area south of Par Pond,
about 12 km (7.5 mi) to the southeast, support active bald eagle nests. Wd storks have been observed rdrout
21 km (13 mi) from the proposed site, near the Fournrile Bmnch delta. The closest colony of mi-cockaded
woodpeckers is about 5 krn (3.1 mi) away, but suitable forage habitat exists on the proposed sites. The smooth
purple coneflower, the only endangered plant species found on SRS, could be found on the proposed sites
(DOE 1996a:3-245). Botanical surveys conducted by the Savannah River Forest Station in 1992 and 1994
identified three populations of Oconee azalea in the area nortfrwest of F-Area. This State-listed rare plant
species, was found on the s~p slopes adjacent to the Upper TbE Runs Creek floodplain (DOE 1995c:3-37).

3.5.9 Cultural and Paleontological Resources

Cultttml resources are human imprints on the landscape and are defined and protected by a series of Fedeml
laws, regulations, and guidelines. Field studies conducted over the past two decades by the South Carnhna
Institute of Archaeology aod Anthropology of the University of South Carolina have provided considerable
information about the distribution and content of cultural resorrmes at SRS. About 60 percent of SRS has been
surveyed, rind 858 archaeological (historic and prehistoric) sites have been identified (DOE 1995c). There are
67 sites considered potentially eligible for listing on the Natiorml Registec most of the sites have not yet beerr
evaluated (DOE 1996a:3-249). No SRS nuclear production facilities have been nominated for the National
Register, md there are no plans for nonrinations. Existing SRS facilities lack architectural integrity and do
not contribute to the broad historic theme of the Manhattan Projwt md the production of World War II em
nuclear materials (DOE 1995c:v01. I, 3-53, 3-54).

CultuA sites are often occupied continuously or intermittently over substarrtird time spans. For this reason,
a single Imation (sites) may contain evidence of use during both historic and prehistoric periods. In the
discussions that follow, the numbers of prehistoric and historic rcsou~es are presented; the sum of these
resources may be greatsr than the toti number of sites scportcd due to tlds dual-use history at sites. Themfom,
where the toti number of sites reported is less thm the sum of prehistoric and historic sites certain locations
were used during both periods.

3-156



Affected Environment

Cultural resources at SRS rae managed under the terms of a programmatic memorandum of agreement among
the DOE Savmnab River Operations Office, the South Carolina State Historic Preservation Officer, and the
Advisory Council on Historic Preservation, dated August 24, 1990 (WSRC 1997c:sw. 2.6). Guidance on the
management of cultural resources at SRS is included in the Archaeological Resources Management Plan of
the Savannah River Archaeological Research Program (SRARP 1989).

3.5.9.1 preh~toric Resources

Prehistoric resources are physical properties that remain from human activities that predate written records.

3.5.9.1.1 General Site Description

Prehistoric resources at SRS consist of villages, base camps, limited-activity sites, quarries, and workshops.

An extensive archaeological suwey program begun at SRS in 1974 includes numerous field studies such as
reconnaissance surveys, shovel test transects, and intensive site testing and excavation. There is prehistoric
evidence of more than 8~ sites, some of which may fall in the vicinity of the proposed facilities. Fewer than
8 percent of these sites have been evaluated for National Register eligibility (DOE 1996a3-249).

3.5.9.1.2 Proposed Facility Locations

Within F-Area, land areas have been distur~ over the past 46 years by activities associated with construction
and operation of the extant facilities. Although no archaeological surveys have been conducted within the
boundary of F-Area, no prehistoric cultural materials have been, or are expected to be, identified within this
industrial area.

The proposed construction area adjacent to and northeast of F-Area has been suweyed for prehistoric and
historic archaeological resources. Fourteen known archaeological resources containing prehistoric materials
are considered potentially eligible for nomination to the National Register (Cabak, Sassaman, and
Gillam 1996: 199–3 12). Prior to any activity with potential impact on the sites in this area, a consultation
pracess would b initiated with the South Carolina State Historic Preservation Officer to formally determine
the eligibility of specific sites and to detesrnine necess~ and appropriate mitigation measures.

A sur’vey of S-Area prior to construction of DWPF revealed no archaeological resources potentially eligible
for nomination to the National Register.

3.5.9.2 Historic Resources

Historic resources consist of physicrd properties that postdate the existence of written records. In the
United States, historic resources are generally considered to be those that date no earlier than 1492.

3.5.9.2.1 General Site Description

Types of historic sites include farmsteads, tenant dwellings, mills, plantations and slave quarters, rice farm
dikes, dams, cattle pns, ferry locations, towns, churches, schools, cemeteries, commercial building l~ations,
and roads. About 400 historic sites or sites with historic components have been identified within SRS, and
some of these may fall within the locations of the proposed facilities. To date, about 10 percent of the historic
sites have b=n evaluated for National Register eligibility. Most pre-SRS era historic structures were
demolished during the initird establishment of SRS in 1950. Two SRS era buildings built in 1951 remain in
use. From a Cold Wra pers~tive, SRS has ken involved in tritium operations and other nuclear material
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production for more than 40 years; therefore, some existing facilities and engineering records may have
significant historical rmd scientific content (DOE 1996z3-249).

3.5.9.2.2 Proposed Facility Locations

Within F-Area, land areas have been disturkd over the past 46 years by activities assmiated with the
construction arrd operation of the extrmt facilities. Although no surveys have been conducted within the

boundary of F-Area, no historic resources are expected to be identified with the possible exception of surviving
facilities and engineering records from the Cold War era (DOE 1996%3-249).

The proposed construction area adjacent to and northeast of F-Area has been surveyed for prehistoric and
historic archaeological resources. Four known archaeological resources containing historic materials are
considered potentially eligible for nomination to the National Register (Cab&, Sassaman, and
Gillam 1996: 199–3 12). Prior to any activity with potential impact on the sites in this area, a consultation
process would be initiated with the South Carolina State Historic Preservation Officer to formally determine
the eligibility of specific sites arrd to determine necessary and appropriate mitigation measures.

A survey of S-Area in conjunction with the 1982 DWPF EIS revealed no archaeological resources potentially
eligible for nomination to the National Register (DOE 1994d:3–37).

3.5.9.3 Native American Resources

Native American resources are sites, areas, and materials important to Native Americans for religious or
heritage reasons. In addition, cultural values are placed on natural resources such as plants, which have
multiple purposes within vuious Native American groups. Of primary concern arc concepts of sacred space
that create the potential for land-use conflicts.

3.5.9.3.1 General Site Description

Native American groups with tiltional ties to the area include the Apalachee, Cherokee, Chickasaw, Creek,
Shawnee, Westo, and Yuchi. At different times, each of these groups was encouraged by the English to settle
in the area to provide protection from the French, Spanish, or other Native Americau groups. Main villages
of both the Cherokee and Creek were located southwest and northwest of SRS, respectively, but both groups
may have used the area for hunting aud gathering activities. During the early 1800s, most of the remaining
Native Americans residing in the region were relocated to the Oklahoma Territory (DOE 1996a3-249).

Native American resources in the region include ~mains of villages or townsites, ceremonial lodges, buriafs,
cemeteries, rmd natural areas containing tradhiorml plants used in religious ceremonies. Literature reviews and
consultations with Native American representatives have revealed concerns related to the American fsrdiarr
Religious Freedom Act within the central Savaunah River valley, including some sensitive Native American
resources aud several plants traditionally used in ceremonies (DOE 1996a3-249).

3.5.9.3.2 Proposed Facility Lucations

fu 1991, DOE conducted a smvey of Native American concerns about religious rights in the central Savarmah
River valley. During this study, three Native American groups, the Yuchi Tribal Organization, the National
Council of Muskogee Creek, rmd the Indian People’s Muskogee Tribal Town Confederacy, expressed
continuing interest in the SRS region with regard to the practice of their trdltional religious beliefs. The
Yuchi Tribal Organization aud the Nationa3 Council of Muskogee Creek have expressed concerns that several

plant species-for example, redroot (bchnanthese carolinianum), button snakeroot (Erynglum yuccfolium),
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and American ginseng (Panar quirrque~o[ium>traditiorrally used in tribal ceremonies could exist on SRS.
Redroot and button snakemot are known to occur on SRS, but are typically found in wet, sandy areas such as

evergreen shrub bogs and savannas. Neither species is likely to be found in F-Area or S-Area due to clearing
prior to the establishment of SRS in the 1950s (DOE 1994d:3-37). Consultations (see Chapter 5 for
discussion) would be initiated with appropriate American frrdian Tribal Governments upon publication of this
draft SPD EIS to detemrine any concerns associated with the actions evaluated in this SPD EIS.

3.5.9.4 Paleontological Resources

Paleontological resources are the physical remains, impressions, or traces of plants or animals from a former
geological age.

3.5.9.4.1 General Site Description

Paleontological materials from the SRS area date largely from the Eocene Age (54 to 39 million years ago)
and include fossil plants, numerous invertebrate fossils, giant oysters (Crassos[rea gigarrtissima), other
mollusks, and bryozoa. With the exception of the giant oysters, all other fossils are fairly widespread and
common; therefore, the assemblages have low research potential or scientific value (DOE 1996z3-249).

3.5.9.4.2 Proposed Facility Locations

No paleontological resources have been recorded for either F-Area or S-Area.

3.5.10 Land Use and Visual Resources

3.5.10.1 Land Use

Land may be characterized by its potential for the location of human activities (land use). Natural resource
attributes and other environmental characteristics could make a site more suitable for some land uses than for
others. Changes in land use may have both beneficial and adverse effects on ntber resources (biological,
cultural, geological, aquatic, and atmospheric).

Located in southwestern South Carolina, SRS occupies an area of about 800kmz(310 nriz) in a generally rural
area about 40 knr (25 rni) southeast of Augusta, Georgia, and 19 km (12 mi) south of Aiken, South Carolina,
the nearest population centers (DOE 1996*3.228). The site is owned by the Federal Government and is
administered, managed, and controlled by DOE (DOE 1996z3-230). It is bordered by the Savannah River
to the southwest and includes portions of three South Carolina counties: Aiken, Allendale, and BamweO
(DOE 1996%3-230).

3.5.10.1.1 General Site Description

Forest and agricultural land predominate in the areas bordering SRS. There am also significant open water
and nonforested wetlands along the Savannah River Valley. Incorporated and industrial areas are the only
other significant land uses. There is limited urban and residential development bordering SRS. The three
counties in which SRS is located have not zoned any of the site land. The only adjacent sma with any zoning
is the town of New Ellenton, which has lands in two zoning categories bordering SRS: urban development and
msidentird development. The closest residences are to the west, north, and northeast, within 60 m (200 ft) of
the site boundary (DOE 1996a3-230).

Various industrial, manufacturing, medical, and famring operations are conducted in areas around the site.
Major industrial and manufacturing facilities in the area include textile mills, plants producing polystyrene
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foam and paper products, chemical processing plants, and a commercial nuclear power plant. Fanning is
diversified in the region; it includes crops such as peaches, watemrelon, cotton, soybeans, corn, and small
grains (DOE 1995 b:vol. 1, app. C, 4-2).

Outdoor public recreation facilities are plentiful and varied in the SRS region. Included are the Sumter
National Forest, 75 km (47 mi) to the northwest; Sant& National Wildlife Refuge, 80 km (50 mi) to the ease

md Clarks Hill/Strom Thurrnond Reservoir, 70 km (43 nri) to the northwest. There arc also a number of State,
county, and local parks in the region, most notably Redcliffe Plantation, Rivers Bridge, Barrrwell and Aiken
County State Parks in South Carolina, and Mistletnc State Park in Georgia (DOE 1995 b:voi. I, app. C, 4-2).
The Crackemeck Wildlife Management Area, which extends over 1,930 ha (4,770 acres) of SRS adjacent to
the Savannah River, is open to the public for hunting and fishing. Public hunts are allowed under
DOE Order 4300.1 C, which states that “all installations having suitable land and water areas will have
programs for the harvesting of fish and wildlife by the public” (Noah 1995:48). SRS is a controlled area,
public access being limited to through traffic on South Carolina Highway 125 (SRS Road A), U.S.
Highway 278 (SRS Road 1), and the CSX railway line (DOE 1995 b:vol. 1, app. C, 4-2).

Land use at SRS can be classified into three major categories: forcstiundeveloped, water/wetlands, and
developed facilities. Generalized land uses at SRS and vicinity arc shown on Figure 3-33. Approximately
585 kmz (226 mi2) of SRS—i.e., 73 ercent of the area-is undeveloped (DOE 1996a 3-230). Wetlands,

P 2streams, md lakes account for 180 krn (70 mr ) or 22 percent of the site, while developed facilities includin
5production and support areas, roads, and utility corridors only make up approximately 5 percent or 40 km

(15 miz) of SRS (DOE 1996a 3-230). The woodlmds urea is primarily in revenue-producing, managed timkr
production. The U.S. Forest Service, under an interagency agreement with DOE, harvests about 7.3 km2
(2.8 mi2) of timber from SRS each year (DOE 1997f4-57). Soil map units that meet the requirements for
prime farmland soils exist on the site. However, the U.S. Department of Agriculture, Natural Resources
Conservation Service, dws not identify these as prime farmlands because the land is not available for
agricultural production (DOE 1996a3-230).

In 1972, DOE designated all of SRS as a National Environment Research Park. The Natiorrd Environmental
Research Park is used by the national scientific community to study the impacts of human activities on the

cypress swam and hardwood forest ecosystems (DOE 1996a3-230). DOE has set aside approximate y
?57 knr2 (22 mi ) of SRS exclusively for nondestmctive environmental research (DOE 1997f4-57). A portion

of SRS is open to the public for hunting and fishing.

Decisions on future land uses at SRS are made by DOE through the site development, land use, arrd future
planning prmesses. SRS has established a Land Use Technical Committee composed of representatives from
DOE, Westinghouse SavannaJr River Company, and other SRS organizations. DOE prepared the FY 1994
Draft Site Development Plan, which describes the current SRS nrission and facilities, evaluates possible future
missions and requirements, and outlines a master development plan that is now being prepared. In
January 1996a, DOE published the SRS Future Use Project Report, which summarizes stakeholder-prefet’red
future use recommendations that DOE considers throughout future planning and decisionmaking activities
(DOE 1997~4-57).

The State of South Carolina, through Act 489, as amended in 1994, requires local jurisdictions to undertake
comprehensive planning. Regional-level planning also occurs within the State, with the State divided into
10 planning districts guided by regiorml advisory councils (DOE 1996z3-230). The counties of Aiken,
Allendale, and Brunwell together constitute part of the Lower Savannti River Council of Governments.
Private lands bordering SRS are subject to the planning regulations of these three counties.
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Figure 3-33. Generalized Land Use at SRS and Vicinity
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No onsite areas are subject to Native American Treaty Rights. However, five Native American groups, the
Yucbi Tribal Organization, the National Council of Muskogee Creek, the Iodian Peoples Muskogee Tribal
Town Confederacy, the Pee Dee Indian Association, and the Ma Cbis Lower Alabama Creek Indiarr Tribe,
have expressed concern over sites and items of religious significance on SRS. DOE routinely notifies these
organizations about major planned actions at SRS and asks them to comment on SRS dwuments prepared in
accordance with NEPA.

3.5.10.1.2 Proposed Facifity Locations

Many buildings are situated within F-Area. Included is Building 221-F, one of the so-called can yens where
plutonium was recovered from targets during DOE’s plutonium production phase. Land use at Building 221-F
in F-Area is classified as heavy industrial. This 30-m (100-ft) concrete stmcture is designed for plutonium
immobilization. F-Area occupies approximately 160 ha (395 acres) of the site; S-Area, 110 ha (272 acres).
These areas are about 14 km (8.7 mi) and 10 km (6.2 mi), respectively, from the site boundary.

Also within F-Area is the Actinide Packaging and Storage Facility (APSF), a below-grade facility cm’rently
being constmcted for receiving and storing Category I quantities of special nuclear material (UC 1998). For
those alternatives that involve installing the plutonium convemion and immobilization facilities at SRS, DWPF
in S-Area would provide the second-stage immobilization services (DOE 1994d:3-29).

3.5.10.2 Visual Resourcss

Visual resources are natural and human-created features that give a particular landscape its character and
aesthetic qualhy. Landsca~ character is determined by the visual elements of fore, line, color, and texture.
All four elements are present in every landscape; however, they exert v~ing degrees of influence. The
stronger the influence exerted by these elements in a IarrdscaW, the more interesting the landscape. The more
visual variety that exists with harmony, the more aesthetically pleasing the Imdscape.

3.5.10.2.1 General Site Description

The dominant viewshed in the vicinity of SRS consists mainly of agricultural land and forest, with some
limited residential arsd industrial areas. The SRS landscape is characterized by wetlands and upland hills.
Vegetation is composed of bottomland hardwd forests, scrub oak and pine woedlands, and wetland forests.

DOE facilities are scattered throughout SRS and are brightly lit at night. These facilities are generally not
visible offsite, as views are limited by rolling terrain, normally hazy atmospheric conditions, and heavy
vegetation. The only areas visually impacted by the DOE facilities are those within the view corridors of
State Highway 125 arrd SRS Road 1.

The develo~ areas and utility corridors (transmission lines and above-ground pipelines) of SRS are consistent
with a VRM Claas 5 designation. The remainder of SRS generally ranges in VRM designation from Class 3
to Class 4 (DOE 1996z3-230).

3.5.10.2.2 Proposed Facility Locations

Industrial facilities within F-Area consist of large concrete structures, smaller administrative and support
buildings, and parking lots (DOE 1994d:3-38). The structures range in height from 3 to 30 m ( 10 to 100 ft),
with a few stacks and towers that reach 60 m (200 ft). The facilities in this area are brightly lit at night and
visible when approached via SRS access roads. Visual resource conditions in F-Area hold a VRM Class 5

designation (WSRC 1997b:sec. 2.1, table 2-1). F-Area is about 7 km (4.3 mi) from State Highway 125 and
8.5 km (5.3 mi) from SRS Road 1. Public view of F-Area facilities is restricted by heavily wooded areas
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bordering segments of the SRS Road 1 system arrd site-crossing State Highway 125. Moreover, thox facilities
are not visible from the SavannaJ3 River, which is about 10 km (6.2 mi) to the west.

Industrial facilities within S-Area consist of large concrete buildings, smaller administrative md support
buildings, and parking lots (DOE 1994d:3-38). The facilities in this area are brightly lit at night and visible
when approached via SRS access roads. Visual rcsou~e condhions in S-Area hold a VRM Clazs 5 designation

(WSRC 1997b:sec. 2.1, table 2-l). S-Area is about 10 km (6.2 mi) from State Highway 125 and 11 km
(6.8 mi) from SRS Road 1. Public view of S-Area facilities is restricted by heavily wended areas bordering
segments of the SRS Road 1 system and site-crossing State Highway 125. Moreover, those facilities are not
visible from the Savannah River, which is about 15 km (9.3 mi) to the west.

3.5.11 Infrastructure

Site infmstmcturc includes those utilities and other resources required to support construction and continued
operation of mission-related facilities identified under the various alternative actions.

3.5.11.1 General Site Description

SRS comprises numerous research, processing, and administrative facilities. An extensive infrastnrcture
system supports these facilities, as shown in Table 348.

Table 3-48. SRS Sitewide Infrastructure Cbaracteristiw
Resource Current Usage Site Capacity

Transportation
Roads (km) 230 230

Railroads (km) 103 103

Electricity
Energy consumption (MWh/yr) 420,000 5,200,000

Peak load (MW) 70 330

Fuet
Natural gm (m3/yr) NA NA

Oil (1/yr) 28,400,~ NAa

coal (t/yr) 210,000 NAa

Water (1/yr) 1,780,0tK),~ 3,870,000,~
a As supplies get low, more can be supplied by tmck or rail.
Key: NA, not applicable,
Source: Sessions t997a2.

3.5.11.1.1 Transportation

SRS has an extensive network—230 km (143 mi>of roads to meet its on site intrasite transportation
requirements. The railroad infrastmcture, which consists of 103 km (64 mi) of track, provides for deliveries
of large volumes of coal and oversized structural components (Table 3-48).

3.5.11.1.2 Electricity

The SRS electrical grid is a 115-kV system in a ring arrangement that supplies power to operating areas,
administrative areas, and independent and support function areas. That system includes about 160 km
(100 mi) of transmission lines. Power is supplied to the grid by three South Carolina Electric& Gas Company
(SCE&G) transmission lines. SRS is situated in, and draws its power from, the Virginia-Carulina Sub-Region,
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an electric power pool area that is a past of the Southeastern Electrical Reliability Council. Most of that power
comes from offsite coal-fired and nuclear-powered generating plants (WSRC 1997c:sec. 2.8).

Current site electricity consumption is about 420,000 MWyr. Site capacity is about 5.2 million MWh/yr.
The peak load capacity is 330 MW; the peak load usage, 70 MW (WSRC 1997c:sw. 2.8).

3.5.11.1.3 Fuel

Coal and oil m used arc used at SRS primarily to power the steam plants. Steam generation facilities at SRS
include coal-fired powerhouses at A-, D-, and H-Areas and two package steam boilers, which use number 2
fuel oil, in K-Area. Coal is deliveti by rail and is stored in coal piles in A-, D- and H-Areas. Oil is deliveti
by mck to K-Area. Coal is used to fuel A-Area powerhouse that provides process and heating steam for the
main administrative area at SRS. D-Area powerhouse provides most of the steam for the SRS process area

(Sessions 1998a). Natural gas is not used at SRS.

3.5.11.1.4 Water

A new central domestic water system serves the majority of the site. The system includes three wells and a
17-million-l/day (4.5-million-gal/day) water treatment plant in A-AreT two wells and an 8,3-milhon-l/day
(2.2-million-gal/day) backup water treatment plant in B-Are% three elevated storage tanks and a 43-km
(27-rni) piping loop. This central loop system has an estimated 1,680 I/rein (444 gal/rein) of excess capacity
that could be increased by the installation of an additional elevated storage tank (WSRC 1997c:sec. 2.8).
Process water is provided to individual site areas. See Section 3.5.11.2.3 for more information.

3.5.11.1.5 site Safety Services

The SRS tire department operates under a 12-hr rotational shift schedule, with three tire stations. Among the
firefighters and oficers are. members of the SRS Hdous Materials Response Team and the Rescue Team,
responsible for rescues of all types. The fire department is suppmted by a fleet of 20 vehicles, includlng
six pumpess, one pum~r-tanker, one tanker, one aerial platform ladder tnrck, one light duty rescue vehicle,
one nrini-pum~r for grass tises, one specially p~pared emergency response step van and trailer for hazardous
materials response, and two boats for waterway spill response and control. Inspections are performed
periodically accodlng to Nationai Fire Protection Codes and Standards (WSRC 1994).

3.5.11.2 Projmsetf Facifity Locations

A summary of the infrastructure characteristics for F-Area and S-Area is provided in Table 3-49.

3.5.11 .2.1 Electricity

Electric power for F-Area is provided by the 2WF Power bp. The Power kp is supplied by the
25 1–F elwtrical substation. ~Is substation consists of two 115/13.8-kV, 24/32-MVA transformers and
associated switchgear. The 13.8-kV power is distdbu~ through a 2,000–A-rated bus (WSRC 1997c:sec. 2.8).
F-Area electrical energy consumption is about 78,300 MWY, F-Area elwtrical capacity, about
561,000 MWh/yr (Sessions 1997a2).

Electric power for the S-Area is provided by two 13.8-kV feeders supplied by the 25 I–H elwtrical substation.
This substation consists of two 115/13.8-kV, 24/32-MVA transformers and associated switchgear. The
13.8-kV power is distributed through two 2,000–A-mted buses. The 13,8-kV bus tie btier is norrnafly

closed. S-Area electrical energy consumption is about 37,400 MWb/Y, electrical capacity in S-Area, abmrt
385,000 MW’h/yr (WSRC 1997c:sw. 2.8).
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Table 3-49. SRS Infrastructure Charackriatirs for F-Area and S-Area
F-Area S-Area

Rcaource Current Usage capacity Currsnt Usage Capacity

Electricity
Energy consumption (MW’h/yT) 78,3W 561,000 37,4W 385,000

Pew Iosd (MW) 14.5 64.0 6.0 14.5

Fusl

Natwal gas (m3/yr) NA NA NA

Dil (I/y)

NA

NA NA NA NA

Coal (r/yr) NA NA NA 14A

Watar (Vyr) 374,c!ci),ooo 1,590,000,m 49,800,000 797,00il,ooo
Key: NA,not applicable.
Soume: Sessions 1997x2.

3.5.11 .2.2 Fuel

Coal and oil are not required in F- or S-Area because steam is supplied from the central facility, and elatricity
is supplied from the site electrical grid system (Sessions 199t3b),

3.5.11.2.3 Water

F-Area water usage of domestic water is about 374 million VW(100 million gal/yr) from the new central
domestic water system. Currently available capacity for F-Area is about 1.6 billion I/yr (420 million gal/yr)
(WSRC 1997c:sec. 2,8).

S-Area has managed its supply of water until recently and has used mr average of 50 million I/yr
(13 million gal/yr). Now that it is connwted to the new central domestic water system, the area has access to
the system’s excess capacity of 797 million I/yr (211 million gai/yr) (WSRC 1997c:sec. 2,8).

Process and service water are supplied through deep-well systems within site areas. Wells 905-1OOF and
905-102F supply process and service water to F-Area; wells 905-1 S and 905-2S to S-Area’s DWPF, These
wells arc screened in the McQucen Branch (Lower Tuscaloosa) aquifer (WSRC 1997c:sec. 2.8).
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3.6 LEAD ASSEMBLY FABRICATION SITES

3.6.1 Hanford Overview

Hanford is Incated in the southeast portion of Washington State, occupying about 1,450 kmz (560 miz). The
400 Area occupies 0.6 kmz (0.2 kmz). Additional information on Hanford and tbe 400 Area is provided in
Section 3.2.

Tbe Fuel Assembly Ama portion of FMEF, located within Harrford’s 400 Area., has &n proposed to support
all activities related to the lead assembly program (see Figures 2–2 and 2–1 7).

FMEF consists of seveml connected buildings. Building 427, the main part of FMEF, is a six-level processing
building with an attached mechanical wing on the west side and an emergency power wing on tie northwest
comer. The Fuel Assembly Area (Building 4862) is appended to the southeastern end of FMEF. Fh4EF was
plannd to support tbe manufacture and examination of irradiated fuels and materials removed from FFTF,
the Clinch River Breeder Reactor, and the High-Performance Fuels Laboratory. FMEF has never been
operated and is free of contamination. The Fuel Assembly Area was originally designed to house the fuel
assembly activities for ~F (DOE 1996a 3-20, O’Connor et al. 1998a).

The Fuel Assembly Area is divided into two sections, the entry wing (administrative) and the lower level
operations portion, which was designed as the fuel assembly area for fabrication of fuel assemblies for ~F,
The lower level of the Fuel Assembly Area provides space for fuel pin, target pin, and assembly fabrication.
The upper level contains independent ventilation equipment. Cakgory I quantities of plutonium feed materials
could be stored in the operating vaults of Building 427 or in reconfigured below-grade storage tuks in the Fuel
Assembly Area. In 1991, the Fuel Assembly Area underwent an extensive engineering study to address
possible use of the facility for fabrication of MOX for FFfF (O’Connor et al. 1998a).

The options prupused for lead assembly fabrication at Hanford would use existing employees and buildings;
therefore, major facility mcditications would not be required. For this reason, detailed descriptions of
environmental resources such as geology and soils, water, ecological, cultural and paleontological, land use
and visurd, snciocconomics, and environmental justice are not required for the 400 Area. For additional
information on the resource areas that could be impacted by lead assembly fabrication activities in the
400 Area, refer to Sections 3.2.1, 3.2.2, 3.2.4, and 3,2.11.

3.6.2 ANL-W Overview

Lncated in the southeast portion of INEEL is ANf-W. ANL–W is about 328 ha (820 acres). Atomic City,

29 km (18 mi) southwest, is the closest populated area to ANL–W; it has a population of 25. Idaho Falls,
population of about 45,000, is 63 km (39 mi) east of ANL-W (see Figure 2-3). h 1997, about 700 employees
worked at ANL-W (O’Connor et al, 1998b).

Established in the mid- 1950s, the primary mission of the ANf-W was to support advanced liquid metal ~actor
research (DOE 1996h:Id*o 4). In 1995, ANf-W began a Redirected Nuclear Research and Development
Program to conduct research in the treatment of DOE spent nuclear fuel and reactor decontamination and
decommissioning technologies (O’Connor et al. 1998b).

The Zro Power Physics Reactor (ZPPR) workroom and vault would be the location for the receipt and
inspection of the plutonium dioxide and uranium dioxide (see Figure 2–24). The plutonium dioxide would
be stored in the ZPPR vault, and the uranium dioxide would be stored in the ZPPR Mock-up Building.
Plutonium dioxide and uranium dioxide would be moved to the Fuel Manufacturing Facility (FMF) for fuel
fabrication operations. Blending, pre-pressing, pellet pressing, sintering, and grinding would be performed
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in gloveboxes arranged in a serial fashion and connected through transfer ports. The rud loading operations
would also take place in FMF. The rml inspection and NDA prwedures would be carried out in the north
room of FMF. Supporting analytical prucesses would be performed in FMF and in the ANL-W analytical
laboratories. Section 3.6.2.2 describes proposed waste management facilities at ANL–W that would be used
to support the lead assembly mission (O’Connor et al. 1998b).

ZPPR began operation at ANL–W in 1969 and was placed in standby in 1989. The facility is large enough
to enable core-physics studies of full-scale breeder reactors that would pruduce up to 100 megawatts. ZPPR
has also been used for mockups of metallic cores and space reactor cores. All of the space in the ZPPR
Wor~m (Building 775) is proposed for lead assembly fabrication, fuel manufacturing, and storage activities.
The ZPPR Reactor Cell (Building 776) is proposed for the high bay fuel assembly and inspection area. The
space within FMF would be used for fuel storage and fAEA inspection (O’Connor et al. 1998b).

The FMF (Building 704), adjacent to the ZPPR facility, is buried under an earthen mound similar to ZPPR.
For much of the o~rating life of the EBR-ff, all of its fuel was manufactured in FMF. The facility is crrnntly
supporting a furnace and glovebox o~ration, used to dismantle damaged ZPPR fuel plates, and the packaging
of movered plutonium oxide for shipment. The FMF is also used as a test site for development of safeguards
and s=urity systems (O’Connor et al. 1998b).

The Fuel Assembly and Storage Building, Building 787, would also be used for lead assembly fabrication.
The facility was constructed to provide space, equipment, and services for manufacturing EBR-11 fuel
elements; driver and experimental subassemblies; and standard in-core components. The Fuel Assembly and
Storage Building also provides controlled vault storage for spent nuclear material, fuel materials, and
subassemblies. The west end of the Fuel Assembly and Storage Building houses a metallurgical laboratory
(O’Connor et al. 1998b).

The ZPPR and FMF complex is within a common security area sumounded by security fences, perimeter
intrusion detition, and alarm systems. ZPPR and the FMF are both hardened material access area buildings
currently approved for handling and storing Category I quantities of spent nuclear material
(O’Connor eta 1. 1998b).

The options proposed for lead assembly fabrication at ANI-W are in existing facilities that would not require
major mtilfications and would use existing employees. For this reason, detailed descriptions of environmental
resources such as geology and soils, water, ecological, cultural and paleontological, land use and visual,
socioeconomic, and environmental justice m not provided. For more information on these resorrr’ce areas,
refer to Section 3.3. The resource amm that could be impacted by lead assembly fabrication activities arc air
quality, infmshuchrre, waste management, and existing human health risk. These resoume areas m described
below.

3.6.2.1 Air Quafity

The meteorological conditions at INEEL are considered to & representative for ANL-W. Emissions of criteria

pollutants at ANL-W result from the ongoing operation of onsite boilers used to pruduce steam for heating,
Existing ambient air pollutant concentrations at fNEEL are in compliance with applicable guidelines and
regulations. See Section 3.3. I for additional information on air quality for areas sumounding fNEEL.

3.6.2.2 Waste Management

ANL–W analyzes, stores, and ships TRU waste, hazardous waste, mixed waste, LLW, and nonhwardous
waste generated by the numerous research and support facilities at fNEEL (O’Connor et al. 1998b).
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me Waste Chamcterimtion Area, in the ANL-W Hot Fuels Examination Facility, is a glovebox facility used
for characterization of TRU. The Radioactive Scrap and Waste Facility, in the northeast comer of ANL-W,
provides underground vault storage for remote-handled LLW, mixed LLW, and TRU waste. The Radioactive
Scrap and Waste Facility is a State of Idaho RCRA-permitted facility (O’Connor et al. 1998b).

The Wloactive Sdlum Storage Facility is in an AN3-W controlled access area. The Radioactive Sodium
Storage Facility is a RCRA-petitted storage facility ud to stnrc ti]oactive arrd heavy metal contaminated
debris along with sdlum artd sodium-po@sium afloy mixed waste (O’Connor et al. 1998b).

The sanitary wastewarer treatment facifity, 6,057-m3/ys (21 ,390-ft3/yr) capacity, is the only waste treatment
facility at ANL-W. Other forms of waste generated at ANL-W are treated and disposed of at INEEL waste
facilities or shipped off the site (OConnor et al. 1998b). More information on waste marragement activities
at INEEL carr be found in Section 3.3.2.

3.6.2.3 Exkstfrrg Human Healtfr Rfsk

See Swtion 3.3.4 for major sources and levels of background ti]ation, mean concentrations of tilological
releases, and offsite estimated dose rates to individuals within the vicinity of fNEEL. Site worker radiological
exposure data at ANL–W for 19941996 is provided in Table 3–50. Worker exposure limits at ANf-W
remain within applicable limits.

Table 3-50. Worker Exposure Data for
ANL–W, 1994-1996

Radiation Worker Dose All Workers

Year (mrem) (person-rem) (mrem) (persnn-rem)

1994 34 28 19 34

!995 50 41 27 43

1996 56 45 31 45

Key: ANL-W, Argonne National Lahorato~-West
Source: O’Connor et al. 1998b.

3.6.2.4 Infrastructure

The site infrastructure at ANL-W includes those utilities arrd other resources required to support construction
and continued operation of mission-related facilities. Table 3–5 1 shows facility infrastnrcture information for
the proposed facility Imation. An adequate infrastructure exists at ANL–W to support current activities. See
Section 3.3.11 for more detailed information on INEEL’s infrastmcture,

3.6.3 LLNL Overview

LLNL is composed of two sites: Livemrore Site and Site 300 (see Figure 2–28), Livermore Site is about

80 km (50 mi) east of San Francisco and 6.4 km (4 mi) from downtown Livemrore. It occupies about
332 ba (821 acres) of flat terrain in the Livermore Valley. Site 300 is about 24 km ( 15 mi) southeast of the
Livemrore Site (DOE 1996h:Califomia 67; 1996i:4-328).

Originally used as a naval air training station, Livermore Site was established in 1952 to conduct nuclear
weapons research, Site 300 is a remote high-explosives testing facility. The cument mission of LLNL is
research, testing, and development that fwuses on natiomd defense and security, energy, the environment, and
biomdlcine (DOE 1996h:Califomia 69). Within recent years, LLNL’s mission has broadened tn include
global security, ecology, aad mathematics and science education. In early 1998, LLNL had about
7,700 employees (O’Connor et al. 1998c).
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Table 3-51. ANL–W Infrastructure
Characteristics

Resource Current Usage

Electricity

Energy consumption (MWh/yr) 4,200

Peak load (MWe) 5,088

Fuel
Natural gas (m3/y) o

Uquid (m3) o

Cod (t/yr) o

Steam (kg/h) 690

Water

Annual (1/yr) 1,500,m

Peak (Uyr) 2,000,000
Key ANLW, Argonne National bboratory-West.
Source: OConnor et al, 1998b.

Buildings 332, 334, and 335, Imated on the Llverrnore Site, are the three primary facilities (known m the
Superblock) proposed to support the lead assembly fabrication program, The Plutonium Facility
(Building 332) is located inside tiverrnore Site’s Srrperblwk, a 500-ft by 700-ft protected area surrounded by
an alarmed double security fence (see Figure 2–29). Building 332 is composed of several buildings
constmcted over tbe past three decades, they include: the Plenum Building, an office structure, plutonium-
handling laboratories, mechanical shops, office space, a small nonradioactive material’s laboratory, two
plutonium storage vaults, and an expanded cold machine shop. The Plenum Building contains dual plenum
chambers, each with water sprinklem, two-stage HEPA filters, exhaust fans, motors, and in-stack monitoring
equipment. The Plutonium Facility is a Hward Category II facility (O’Connor et al. 1998c).

The Plutonium Facility currently provides the following activities in support of the ongoing programmatic
mission: receipt, storage, and shipping of Category I quantities of spnt nuclear material; plutonium and fissile
uranium operations and experiments; spent nuclear material control and accm]n~~bility; scrap recovery; and
waste operations. For the lead assembly fabrication program, the Plutonium Facility would slore and receive
bulk plutonium dioxide powder, fabricate MOX pellets, and assemble fuel rods (O’Connor et al. 1998c).

Building 334 is also in the Superblock, adjucent to Building 332, and can handle Catego~ I qu~ntities of
encapsulated spent nuclear material. This three-floor facility comprises the Engineering Test Bay and the
Radiation Measurements Facility. The Engineering Test Bay is used to conduct thermal and dynamic tests on
weapon components. The Radiation Measurements Facility is used to make intrinsic radiation measurements
of various components, and is located in the Intrinsic Radiation Bay. The Intrinsic Radiation Bay and
Engineering Test Bay provide primary and secondary confinement barriers against the release of radioactive
material. For the lead assembly fabrication program, the Engineering Test Bay would be used for fuel rod
bundling, bundle storage, and fuel bundle packaging and shipping. Building 334 also contains analytical,
metallography, scrap recovery, and waste processing laboratories and equipment for supporting a lead
assembly testing mission (O’Connor et al. 1998c),

Building 335, also adjacent to Building 332 in the Superblock, is used as a staging area for equipment and
systems being readied to move into Building 332. There is also a training area for tissile material handlers,

an office area, aad another mea for storage of dwuments. The lobby serves as an entry area into Building 332
alternate change rooms. For the lead assembly fabrication effort, Building 335 would be used for assembly
and testing of equipment, storage of spare pans and supplies, and electrical and mechanical shop areas.
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The options proposed for lead assembly fabrication at LLNL are in existing facilities that would not require
major modifications, and would use existing employees. For this reason, detailed descriptions of
environmental resources such as land use, geology and soils, water, ecological, cultural and paleontological,
land use and visual, socicteconomics, and environmental justice are not provided. For a detailed discussion
of these resource areas, refer to tbe Srockpile Stewardship arrd Management Final PEIS (DOE 1996i ). The
~source areas that could be impacted by lead assembly fabrication activities are air quality, infrastructure,
waste management, and existing human health risk, These resource areas are described below.

3.6.3.1 Air Quality

The Livemrore Site is in the San Francisco Bay Area Air Quality Management District. This ma is designatd

as attainment for all criteria pollutants with respect to attainment of NAAQS, however, EPA has recently
proposed to redesignate the area as nonattainment for ozone (EPA 1997i). The emissions of criteria air
pollutants at the Livemore Site result from the ongoing operation of numerous boilers for heating; solvent
cleaning operations; emergency generatom; and various experimental, testing, and process sources. The Bay
Area Air Quality Management District and the San Joaquin Vafley Unified Air Pollution Control District
mquestcd that the Llvemom Site assess the impact of toxic air emissions on the surrounding ma. The risks
at the L1vermore Site were found to be below the threshold values used to determine the need for additional
evaluation (DOE 1996i:4-334). For a detaild discussion of this resource area, refer to Section 4.7,2.3 of the
Stockpile Stewardship and Management Final PEIS (DOE 1996i:4-333).

3.6.3.2 Waste Management

Through its research and operation activities, LLNL stores, treats, packages, and prepares TRU, low-level,
mixed low-level, hazardous, and nonhazardous wastes for transport. Waste is treated and stored on the site,
and then shipped off the site for additional treatment and disposal. No disposal of waste occurs at the
Liverrnore Site (DOE 1996h:Califomia 78). LLNL waste generation rates and inventories arc shown in
Table 3-52, Table 3-53 provides infomration on waste management facilities at LLNL.

Table 3-52. Waste Generation Rates
and Inventoriw at LLNL

Generation Inventory
Waste Type Rate (m3/yr) ~m3)

TRU’ 27 257
Contact-handled

LLW 124 M4

Mixed LLW b 353 454

Hazardous 579 NA’

Nonhazardous

Liquid 456,000

Solid 4,280 NAC
a Includes tixed TRU waste.
b Includes TSCA mixed LLW.
c Generally, hazardous and nonhazardous wastes are not held

in Iong-term storage.
Key: LLNL Lawrence Livermore Natio”at bbratoy, LLW,
low-level wast~ NA, not applicable TRU, lransurani~ TSCA,
ToxicSubstancesControtAct.
Source DOE 1996i:4.4ft0 for hazardous and nonhazardous
waste: DOE 1996d 15, 16 for atl other wastes.
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Table 3-53. Waste Management Facilities at LLNL
Applicable Waste Types

Mixsd
Facility Name Description Capacity status TRU LLW LLW Haz Non-Haz

Treatment facilities (m3/yr)

LLW size reduction

Building 513 and 514 Waste
Treatinen! Facilitya

Decontamination and wasle treatment
facility

Storage facilities (m3)

Building 233,625

Building 280

Building 513,514, area 612-2

Area 612-1

Area 612-4

Area 612–5

Area 612 tanks

Building 612 lab packaging unit

Building 614,693

612 yxd, wea612-3

Building 696

771

1.000

Not

determined

217

513

222

1,086

169

760

57

16

298

1,327

590

Online

Online

Planned

Online

Online

Online

Online

Online

Online

Online

Online

Online

Online

Planned
for 1998

x

x

x

x

x

x

x

x

x

x x

x x

x x

x

x x

x x

x x

x x

x x

x x

x

x

x x

x x

x x

x

x x

x x

x x

x x

x x

x x

x x

x

x

Disposal facilities (m3/yr)

LLNL sanitary sewer 2,763,271 Online x

a Treatmnt mthods emDloved in Building 513 are solidification and shredding. Methcds used in Building 514 are evaporation,
blending, separation, gas ;dso~tion, sil;er recovery, and was[ewater treatme;t (Kielusiak 1998).

Key: Haz, hazardoux LLNL, Lawrence Livermore Na[ional Lahrato~, LLW, low-level waste.
Source: OConnor et al. 1998c.

For a more detailed discussion of wrote management activities at the Llvemore Sire, refer to Section 4.7.2.10
of the Stockpile Stewardship and Management Final PEIS (DOE 1996i:4-358) or Section 4.15.2 of the Final
EIS and Environmental Impact ReporI for Continued Operation of LLNL and Sandia National bboratories,

Livermore (DOE 1992:4-239).

3.6.3.3 Existing Human Health Risk

Major sources and levels of background radiation exposure to individuals in tbe vicinity of LLNL are shown
in Table 3–54. Annual background radiation do3es to individuals me expected to remain constant over time.
Total dose to tbe population changes as population size changes. Background radiation doses m unrelated
to LLNL operations.

Release of radionuclides to the environment from LLNL operations provides another source of radiation
exposure to the population in the vicinity. Doses to the public resulting from these releases are shown in
Table 3–55. These doses fall within regulato~ limits and are smao when compared with background radiation
exposure.

Based on a dose-to-risk conversion factor of 500 cancer deaths per 1 million person-rem (5x104 fatal cancer
per pemon-rem) to the public (see Appendix F), the fatal cmcer risk to the maximally exposed member of the
public due to radiological releases from LLNL operations in 1996 is estimated to be 4.7x10-8. That is, the
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Table 3-54. Sources of Radiation Exposure
to Individtttda in the Vicinity Unrelated to LLNL

Effective Dose
source Equivalent (raratir~

Naturaf bac~rorrnd radiation

lntsmd tsrrestrisf Mlation 40

Cosmic rdtation 30

External terrestrisf mdiation 30

Radon in homes (inhaled) 200

@er background radistion

Diagnostic x rays and nuclear mdicine 53

Weapons test fallout <1

Nuclear fuel cycle <1

Totaf 354

Kev LLNL, Lawrence Llvennore National Laboratory.
Noti Vatues for radon and weapons test fallout are averages for the United Stares.
Source Hrurach et al.: 12-18.

Table 3-55. Radiation Doses to the Pttbfic From Normal Operations
at LLNL, 1996 (Total Effective Dose Equivalent)

Attnaspheric Relem Liquid Rel_ Totsl

Members of the Public Standarda Actusf Stsndarda Actmd standard’ Actuaf

Maximally exposed individual 10 0.093 4 0 100 0.093
(nrrem)a

Population within 80 km None 1.1 None o 100 1.1
(person-rem)b

Average exposed individual None 0.000175 None o None 0.000175
within 80 km (mrem)c

‘ Tbe standard for individuals are given in DOE Order 5413r.5. As discussed in that Order, the 10 mredyr limit for airborne
emissions is r~uired by the Clean Air Act. me 4 mIedyr fitit is required by the Safe Drinking Water Act; for this SPD EIS the
4-mretiyr value is conservatively assumed to he the limit for the sum of doses from alt liquid pathways. me total dose of
t 00 mredyt is the Iindl from all combined pathways. ~e t W person-rem vafue for the population is given in proposed
10 CFR 834 (NE 1993b).

b In 1996, this population was about 6.3 ndltion.
c Obtained by dividing tbe population dose by the number of people living within 80 km (50 mi) of the site.
Key: LLNL, Lawrence Livennore National Laboratory.
Source: Harrach et at.:12- 18.

estimated probability of this person dying from cancer from radiation exposure from one year of LLNL
operations is slightly less than 5 chances in 100 million.

Based on the same conversion factor, 5.5x10-4 excess fatal cancers per year are projected in the population
living within 80 km (50 mi) of LLNL. For perspective, this number cm k compamd with the numkr of fatal
cancers expected in this population from all causes. The 1990 mortality rate associated with cancer for the
entire population was 0.2 percent per year. Based on this national rate, the number of fatal cancers from all
causes ex~ted during 1996 in ffsepopulation living within 80 km (50 mi) of LLNL was 13,~. This num~r
of ex~ted fatal cancers is much higher tharr the estimated 5.5x104 fatal carrcers that could result from LLNL
operations in 1996. Workers at LLNL receive tie same dose as the general public from background radiation;
however, they also receive an additional dose from normal operations. Table 3-56 includes average,
maximum, and total mcupatiorml doses to LLNL workers from operations in 1997. These doses fall within
radiological limits.
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Table 356. Radiation Doses to Onsite Workers From
Normal Operations at LLNL, 1997
(Total Effective Dose Equivalent)

Onsite Releases and Direct Radiation

Occupational Personnel Standard Actual

Average radiation worker Noneb 2.5
(mrem)=

Maximally exposed worker 5.000 1,144
(mrcm)

Total work force (person-rem)’ None 18.2

a The radiological limit for an individual worker is 5,0i30 mretnly~ however, ~E’s
goal is 10 maintain radiological exposures as low as is reasonably achievable.
Therefore, DOE bas established an administrative control level of 2,00il mretiyr
(DOE 1994a2-3); DOE must make reasonable attempts to maintain worker doses

b below [his level.
No standardis specified for an “average radiation worker”; however. the maximum
dose [hat this worker may receive is limited [o that given in footnote “a.”

c ~e total number of badged workers at the site in 1997 was 7,3W.
Key: LLNL, Lawrence Livermore National Laboratory.
Source: Zabn 1998.

Based on a dose-to-risk conversion factor of 400 fatal cancers per I million person-rem (4x10-4 fatal cancers
per pmon-rem) among workers (see Appndix F), the numkr of excess fatal cancers to LLNL workers from
operations in 1997 is estimated to be 0.0073.

More detailed information of the radiation environment, including background exposures and radiological
releases and doses, is presented in the LLNL Envirorrmerrral Report for 1996 (Hamach et al. 1997).
Concentrations of radioactivity in various environmental media (e.g., air and water) and animal tissues in the
site region are also presented in the same reference.

3.6.3.4 Infrastructure

A summary of the infrastructure characteristics of LLNL is presented in Table 3-57. An adequate
infrastructure exists at LLNL to support cur’rent activities.

Table 3-57. LLNL Infrastructure Characteristics
Resource Current Usagea Site Capacity

Electricity
Energy consumption (MWh/yr) 295,919

Fuel
Natural gas (m3/yr)

Liquid ( l/yr)

Coal (tlyr)

13,017,173 4,400m3i13rpeak

1,257,699 NAb

o 0

Water
Annual (1/yr) 874,138,983 10,977,660 I/day peak

~ Five-yea: average for FY93-97.
As supphes gel low, more can tx supplied by truck.

Key LLNL, Lawrence Livermore National Laboratory
Source: OCOnnOr et al. 1998c.
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3.6.4 LANL Overview

LANL occupies I I ,300 ha (28,000 acres) of land in northern New Mexico (see Figure 2–26). Situated on the
Pajarito plateau in the Jemez mounhins, the closest population centers are the city of Los Alamos (population

12,000) and White Rock (population 8,000). The closest metropolitan area is Santa Fe, (population 50,000),
located about 40 km (25 mi) southe~st of LANL. In 1997, LANL had about 9,200 workers
(DOE 1996a:3-304).

The laboratory was established in 1943 to design, develop, and test nuclear weapons. LANL’s mission has
expanded from the primary task of designing nuclear weapons to include non-nuclear defense programs and
a broad array of non-defense programs. Current programs include research and development of nuclear
safeguards and security, space nuclear systems, biomedicine, computational science, and lasers
(DOE 1996a:3-304).

LANL consists primarily of Technical Areas (TAs), of which 49 are actively in use (DOE 1997a: I ). The
proposed lead assembly fabrication program is proposed to take place at several different facilities; however,
most of the activities for the lead assembly fabrication effort are proposed to take place in the Plutonium
Facility (PF4) within Technical Area 55 (TA–55). Most of TA-55, including the main complex, is situated
inside a restricted area surrounded by a double security fence. In addition to PF4, the TA–55 main complex
consists of the Administration Building (PF–I ), the Support Office Building (PF–2), the Suppofi Building
(PF-3), Warehouse (PF-5), and other miscellaneous support buildings (see Figure 2-27)
(0’ Connor et al. 1998d).

PF-4 became operational in 1978 for conducting srate-of-the-art plutonium processing. It is the only DOE
facility designed to simultaneously handle plutonium and umnium. It is classified as a Safeguards Catego~ I
and Hazard Category II non-reactor facility. Ongoing activities at PF4 include plutonium recovery,
fabrication of plutonium components, weapons disassembly, actinide processing, processing of plutonium 238,
and fabrication of ceramic-b~sed refictor fuels (O’ Connc~r et al. 1998d).

Fuel fabrication and rod loading activities are proposed to occur in PF–4. Bundle assembly and inspection
could be pflomed at several faci Iities at LANL, including the Radioactive Materials Research, Operations,
and Demonstration (RAMROD) Facility, the Chemistry ~nd Metallurgy Research Building in TA–3, or the
Critical Assembly Building Kivas at TA– I8. Bundle storage is proposed to take place either in PF–4 or
RAMROD (O’Connor et al. 1998d).

The options proposed for lead assembly fabrication at LANL are in existing facilities that would not require
major modifications, and would use existing employees. For this reason, detailed descriptions of
environmental resources such as geology and soils, water, ecological, cultural and paleontological, land use
and visual, socioeconomic, and environmental justice are not provided. For more information on these
resource areas, please refer to the Sroruge and Disp{~siric~nFinal PE/S (DOE 1996a). The resource areas that
could be iInpacted by lead assembly fabrication activities are air quality, infrastructure, waste management,
and existing human health risk. These resource artias are described below.

3.6.4.1 Air Quality

LANL is within the New Mexico Intrastate AQCR 157. None of the areas within LANL and its surrounding
communities are designated as nonattainment areas with respect to any of the NAAQS (EPA 1997j). The
criteria pollutants, nitrogen dioxide, cwbon monoxide, volatile organic hydrocarbons, particulate matter, and
sulphur dioxide make up about 79 percent of the stationary source emissions at LANL. The sources of these
criteria pollutants are power plants, steam plants, asphalt plants, and space heaters. Toxic and other hazardous
pollutants comprise the remaining 21 percent of emissions from stationary sources at LANL. These emissions
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are generated by equipment cleaning, coating prmesses, and acid baths. Concentrations Of criteria and
hazardous and toxic air pollutants are in compliance with applicable guidelines and regulations
(DOE 1996x 3-3 10). For a detailed discussion of this resource area, refer to Section 3.9.3 of the Storage and

Disposition Final f’E/S (DOE 1996a3-3 10).

3.6.4.2 Waste

Through its research and operation activities, LANL manages the following waste categories generated at
33 technical areas: TRU, low-level, mixed low-level, hazardous, and nonhazardous wastes (DOE 1996b:New
Mexico 38; 1996i:4-272). LANL waste generation rates and inventories are presented in Table 3-58.

Table 3-58. Waste Generation Rates
and Inventories at LANL

Generation Rate Inventory
Waste Type (m3/yr) (nrs)

TRUa

Contact-handled 262 11,262

LLW 1,585 NAC

Mixed LLW b 90 6,801

Hazardous 942 NAC

Nonhazardous

Liquid 692,857

Solid 5,453 NAC

~ Includes fnixed VU Waste.
Includes TSCA m,xed LLW.

c Generally. LLW, haz%dous, md nonhm=dous wastes we not held
in long-term storage.

Key: LANL, Los Alamos National Laboratory LLW, low-level
waste; NA, not applicable; TRU, transuranic; TSCA, Toxic
Substances Control Act.
Source: DOE 1996a:3-339 for hazardous and nonhazardous waste;
DOE 1996d: 15, 16 for all other wastes.

LANL currently stores TRU waste on the site pending shipment to WfPP for disposal. Tbe site also treats and
disposes of LLW on the site. Mixed LLW is stored on the site pending treatment at a combination of onsite
and offsite facilities. Hazardous waste is treated and stored on tbe site for offsite disposal. Nonhazardous
wastes are shipped off the site for treatment and disposal. Nonhazardous liquid wastes are treated and disposed
of on the site (DOE 1996a:3-337, 3-340, 3-34 I ). See Table 3–59 for information on selected treatment,
storage, and disposal facilities at LANL.

For a more derailed description of this resource area, see Section 3.9.10 of tbe Storage and Disposition Final
PEIS (DOE 1996a).

3.6.4.3 Existing Human Health Risk

Major sources and levels of background radiation exposure to individuals within the vicinity of LANL are
shown in Table 3+0. Annual background radiation doses to individuals arc expected to remain constant over
time. Total dose to the population changes as population size changes. Background radiation doses are

unrelated to LANL operations.

Release of radioncrclides to the environment from LANL operations provides another source of radiation
exposure to populations within the vicinity of the laboratory. The doses to tbe public resulting from these
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Table 3-59. Selected Waste Management Facilities at LANL
Applicable Waste Ty~es

Mixed Mixed
Facility Name Description Capacity status TRU TRU LLW LLW Haz Non-hax

Treatment Facilities (m3/yr)
TRW waste volume reduction 1,080 Online X x

LLW compaction 76 Online x

Sanitary Wastewater Treatment 1,060,063 Online x
Plant

Storage Facilities (m3)
TA–54 TRU waste storage 24,355 Online X x
LLW storage 663 Online x
Mixed LLW storage 583 Online x
Hazardous waste storage 1,864 Online x

Disposal Facilities (m3)
TA–54 Area G LLW Disposal 252,500 a Online x
Sanitary tile fields 567,750 Online x

a Current inventory of 250,0i30 m3 (8,8 million ft3), therefore, capacity will be exhausted in the next 2 to 5 years
(0’Connor et al. 1998d), The L4NL SirewideDrafIEIS will evaluate alternatives for LLW disposal.

Key: EIS, environmental impact s[ateme”t; Haz, hazardous; LANL, Los Alamos National Laborato~: LLW, low-level waste;
TSU, transuranic.
Source: DOE 1996a:3.337-3.34 1.

Table 3-dO. Sources of Radiation Exposure to
Individuals in the Vicinity Unrelated to

LANL Operations
Effective Dose

Source Equivalent (mrem/yr~

Naturai background radiation

Cosmic radiation 48

External terrestrial radiation 44

Neutron cosmic radiation 10

Internal terrestrial 40

Radon in homes (inhaled) 200

Other background radiation
Diagnostic x rays and nuciear medicine 53

Weapons test fallout <1

Air travel 1

Consumer and industrial products 10

Total 407
Key: LANL, Los Alamos National Laboratory,
Note: Vatue for radon is an average for the United States,
Source: DOE 1996x3.333,

releases arc shown in Table 3-61, These doses fall within regulatory limits (DOE 1993a) and arc small when
compared with background mtfiation exposure. Buckgrottnd radiation doses are unrelated to LANL operations
(DOE 1996x3-334).

Based on a risk es{imator of 500 cancer deaths per I miliion person-rem (5x10-4 fatai cancers per person-rem)

to the pubiic, the fatal cancer risk to the maximally exposed memkr of the public due to radiological releases

from LANL operations in 1995 is estimated to be 2,9x106. That is, the estimated probability y of this person
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Table 3-61. Rssdiation Doses to the Public from Normal Operations at LANL, 1995
(Total Effective Dose Equivalent)

Atmospheric Releases Liquid Relesses Total

Members of the Public Stsndsrda Actual Standarda Actualb Standard’ Actualb

Maximally exposed 10 5.1 4 0.58 Im 5,7
individual (nuem)

Population within 80 km None 3.2 None Negligible None 3.2
(person-rem)’

Average individual within None 0.013 None Negligible None 0.013

80km (mrem)d

a The stmd~d for individuals are Siven in DOE Order 540il.5. As discussed in that order, the 10 nuedyr limit from airborne
emissions is required by the Clean Air Act. me 4 nuedyr limit is required by the Safe Drinking Water Act; for this SPD EIS
the 4-metiyr value is conservatively assumed to be the limit for the sum of doses fromall liquidpathways. The totaldose
of 100nuetiyr is the limit fromall combinedpa[hways.The 100person-remvaluefor the populationis given in proposed

b 10 CFR 834 (DOE 1993b).
Actual dose values given in this column conservatively include all water pathways, not just drinking water.

c In 1995, this population was about 24 1,~.
d Obtained by dividing the population dose by the number of people living within 80 km (50 nd) of the site.
Key: LANL, Los Alamos National Laborarorj.
Source: DOE 19978;3-67.

dying from cancer from radiation exposure from 1 yea of LANL operations is about three chances in one

million (DOE 1997g:3-67).

Ba.scd on the same risk estimator, 1.6x10-3 excess fatal cancers are projected in the population living within
80 km (50 mi) of LANL in 1995, For perspective, this number can be compared with the number of fatal
cancers expected in this population from all causes. The 1990 mortality rate associated with cancer for the
entire population was 0.2 percent per year. Based on this national rate, the number of fatal cancers from all
causes expected during 1995 in the population living within 80 km (50 mi) of LANL was 482. This number
of expected fatal cancers is much higher than the estimated 1.6x103 fatal cancers that could result from LANL
operations in 1995 (DOE 1997g:3-67).

Workem at the LANL receive the same dose as the general public from background radiation, however, they
receive an additional dose from normal operations at the site. Table 3-62 includes average, maximally
exposed, and total occupational doses to LANL workers from operations in 1991-1995. Based on a risk
estimator of 400 fatal cancers per 1 million pemon-rem among workers (4x10-4 fatal cancers per person-rem),

the average annual numkr of fatal cancers to LANL workers from normal operations during the 1991-1995
timeframe is estimated to be 0.066 (DOE 1997g:3-68).

More detailed information of the mdiation environment at LANL is presented in Environmental Suweillance
at UNL During 1995 (UC 1996). Concentrations of radioactivity in various environmental media (e.g., air
and water) and animal tissues in the site region are also presented in the same reference.

3.6.4.4 Infrastructure

A summary of the infrastructure characteristics of LANL is presented in Table 3–63. An adequate
infrastructure exists at LANL to support current activities.

3.6.5 SRS Overview

SRS occupies about 806 km2(310 mi2) in tie southern pottion of South Carolina, about 19 km ( 12 mi) south
of Aiken, South Carolina (see F!gure 2–5) (DOE 1996z3-228). Additional information on SRS is presented

in Section 3,5.
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Table 3-d2. Radiation Doses to Onsite Workers From
Normal Operations at LANL, 1991-1995

(Total Effective Dose Equivalent)
Onsite Releases and Direct Radiation

Occupational Personnel Standarda Actualb

Average radiation worker (nuem) Nonec 16

Maximally exposed worker S,m 2,00i)
(mrem)

Total workers (person-rem) None 165

a me radiological limit for an individual worker is 5.~ nvetiy~ however, DOES goal
is to mainttin radiological exposures as low as is reasonably achievable. Therefore, DOE
has established an administrative control level of 2,~ nuemiyr (DOE 1994x2.3); DOE

~ must make reasonable altempts to maintain worker doses below this level.
Annual doses are averaged over the 5-year period.

c No stmdard is s~ified for an “average radiation worker”: however, the maximum dose
that this worker may receive is limited to that given in footnote a.”

Key: LANL, Los Alamos National Laborato~.
Source: DOE 1997g3-68.

Table 3-63. LANL Infrastructure
Characteristics

Resource Current Usage

Electricity
Energy consumption (MWb/yr) 381,425

Fuel
Natural gas (m3/yr) 43,414,560

Fuel oil (1/yr) o

Steam (k@) 33,554

Water
Annual (l/yr)a 5,519,m

a In 1993 LANLs water system bad a,] annual demand of
81 percent of its current allotment of 6,8 million llyr
(26 gal/yr).

Key: LANL. Los Alamos National Laboratory.
Source: DOE 1996a:3.308, 3-317,

Chemical processing canyons are in the F- and H-Areas at SRS. The primary mission of these facilities was
to separate special nuclear materials frnm spent nuclear reactor fuels and irradiated targets. A portion of
H-Canyon (Building 22 l–H) has been proposed to support activities related to the lead assembl y fabrication
progrsm. The proposed space (see Figure 2–25) is the former location of the Uranium Solidification Facility.
Areas within the Uranium Solidification Facility section of Building 221-H proposed to support the lead
assembly fabrication progmm includes laborato~ space, existing utilities, access control, administrative space,
and waste management systems (O’Connor et al. 1998e).

The options proposed for lead assembly fabrication at SRS would use existing employees and buildings,
therefore, major facility modifications would not be required. For this reason, detailed descriptions of
environmental resources such as geology and soils, water, ecological, cultural and paleontological, land use
and visual, socioeconomic, and environmental justice are not required. The resource areas that could be
impacted by lead assembly fabrication activities are air quality, infrastructure, wrote management, and existing
human health risk. These fcsource areas are described below.
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3.6.5.1 Air Quality

The meteorological conditions at H-Area are considered to be representative for SRS. Existing ambient air
pollutant concentrations at SRS are in compliance with applicable guidelines and regulations. See
Section 3.5, I for additional infornration on air quality for areas surrounding SRS.

3.6.5.2 Waste Management

TRU, low-level, mixed low-level, hazardous, and nonhazardous wastes are generated by R&D, production,
and decontamination activities in H-Area. These wastes are managed at SRS facilities and at offsite laations,
as appropriate. The total quantities of waste generated and the inventories in storage at the SRS are presented
in Section 3.5.2. Three of the major waste management facilities lwated in H-Area are described below.

Additional SRS waste management facilities are described in Section 3.5.2.

The Consolidated Incinerator Facility is designed to incinerate solid and liquid LLW, mixed LLW, and

hazardous waste. This H-Area facility has a capacity of 4,630 m3/yr (6,056 yd $yr) of liquid waste and

17,830 m3/yr (23,322 yd3/yr) of solid waste (DOE 1996zE- 109).

Liquid LLW and mixed LLW generated in H-Area are conveyed to the F- and H-Area Effluent Treatment
Facility for treatment. This facility has a capacity of 1,930,000 m3/yr (2,524,000 yd3/yr). Treated effluents

are discharged to Upper Three Runs Creek in compliance with permit limits. Treatment residuals are
concentrated by evaporation and stored in the H-Area tank fm for eventual treatment in the Z-Area Saltstone
Facility. In that facility, wastes are immobilized with grout for onsite disposal (DOE 1996xE-98, E-109),

SanitaV wastewater from H-Area is conveyed to the Central Sanitary Wastewater Treatment Facility for
treatment and disposal. The H-Area sanitary sewer has a capacity of 136,274 m3/yr (178,246 yd3/yr)
(O’Connor et al. 1998e), and the Central Sanitary Wastewater Treatment Facility has a capacity of
1,030,000 m3/yr ( 1,347,000 yd3/yr) (Sessions 1997a). More infornration on waste management activities at
SRS is presented in Section 3.5.2.

3.6.5.3 Existing Human Health Risk

See S=tion 3.5.4 for major sources and levels of background radiation, mean concentrations of radiological
releases, and offsite estimated dose rates to individuals within the vicinity of SRS.

3.6.5.4 Infrastructure

The site infrastrrrctureat Building 221-Hincludes those utilities andotier resources required to conduct
mission-related activities. Asummqof theinfrastmcture chwacteristics at Building 221-H is presented in
Table 3-64. Antiquate infmstmctum exists atthisfacility tosuppoficument activities. See Section 3,5.11
for more detailed information on the infrastmcture at SRS.
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Table 3-64. Building 221-H at SRS
Infrastructure Characteristics

Resource Current Usage

Electricity
Energy consumption (MWh/yr) I 20,000

Fuel
Natural gas (m3/yr) NA

Fuel oil (1/yr) NA

Coal (t/yr) o

Water (1/yr) 380,~,0000

Ke~ NA., not applicable.
Source: O’Connor et al. 1998e,
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Abstract: On May 22, 1997, DOE published a Notice of Intent (NOI) in the Federal Register (62 Federal
Register 28009) announcing its decision to prepare an environmental impact statement (EIS) that would tier
from the analysis and decisions reached in connection with the Storage and Disposition of Weapons-Usable

Fissile Materials Final Programmatic EIS (Storage and Disposition PEIS). DOE’s disposition strategy allows
for both the immobilization of surplus plutonium and its use as mixed oxide (MOX) fuel in existing domestic,
commercial reactors. The disposition of surplus plutonium would also involve disposal of the immobilized
plutonium and MOX fuel (as spent nuclear fuel) in a geologic repository.

The Surpl[ls Plutonium Disposition Environmental Impact Statement analyzes alternatives that would use the
immobilization approach (for some of the surplus plutonium) and the MOX fuel approach (for some of the
surplus plutonium); alternatives that would immobilize all of the surplus plutonium; and the No Action
Alternative. The alternatives include three disposition facilities that would be designed so that they could
collectively accomplish disposition of up to 50 metric tons (55 tons) of surplus plutonium over their operating
lives: 1. Tbe pit disassembly and conversion facility would disassemble pits (a weapons component) and
convert the recovered plutonium, as well as plutonium metal from other sources, into plutonium dioxide
suitable for disposition. 2. The immobilization facility would include a collocated capability for converting
nonpit plutonium materials into plutonium dioxide suitable for immobilization and would be located at either
Hanford or SRS. DOE has identified SRS as the preferred site for an immobilization facility. 3. The MOX
fuel fabrication facility would fabricate plutonium dioxide into MOX fuel.

Public Involvement Comments on the SPD Draft EIS maybe submitted: by mail to DOE, Office of Fissile
Materials Disposition, c/o SPD EIS, PO. Box 23786, Washington, DC 20026-3786; by calling DOE at
1–800–820–5156; or by sending a facsimile (fax) message to DOE at 1–800–820–51 56. To ensure
consideration in the SPD Final EIS, these comments should be submitted within 60 days after the
U.S. Environmental Protection Agency Notice of Availability is published in the Federal Register. Comments
received after the end of the comment period will be considered to the extent possible. Public meetings will

be held on the dates and times specified in a DOE Federal Register notice and announced in local media.
Comments on the SPD Draft EIS can also be submitted at these meetings. Preregistration for the public
meetings is available by calling 1–8B820–5 134 or by fax at I-80G820–5 156. Additional information can
be obtained by calling the contacts listed above, or by visiting the Office of Fissile Materials Disposition web
site at httv:llwww.dw-md. corn.
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Canadian Deuterium Uranium (reactors)

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and Liability Act

Central Facilities Area

Code of Federal Regulations

Chemical Processing Plant

Clean Water Act of 1972, 1987

decontamination and decommissioning

design-basis accident

Defense Nuclear Facilities Safety Board

U.S. Department of Commerce

U.S. Department of Defense

U.S. Department of Energy

U.S. Department of Labor

U.S. Department of Transportation

damage ratio

Defense Waste Processing Facility

environmental assessment

Experimental Breeder Reactor (I or II)

environmental impact statement
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EPA

ES&H

ETB

FAA

FDP

FEMA

FFCA

FFF

FnF

Ff

FM

FMF

FMEA

FMEF

FONSI

FPF

FFPA

GDP

GE

GENII

GPS

HE

HEPA

HEU

HFEF

HIGHWAY

HLW

HLWVF

HWTPF

HYDOX

fAEA

ICPP

lCRP

ID DHW

fNEEL

~RAD

I

U.S. Environmental Protection Agency

environment, safety, and health

Engineering Test Bay

U.S. Federal Aviation Administration

ffuorinel dissolution process

Federal Emergency Management Agency

Federal Facility Compliance Agreement

Uranium Fuel Fabrication Facility

Fast Flux Test Facility

field investigation

Farm-to-Market (road)

Fuel Manufacturing Facility

failure modes and effects analysis

Fuels and Materials Examination Facility

tind]ng of no significant impact

Fuel Processing Facility

Farmland Protection Policy Act

gaseous diffusion plant

General Electric Company

Generation II, Hanford Environmental Radiation Dosimetry Software System

global positioning satellite

high explosive

high-efficiency particulate air (filter)

highly enriched uranium

Hot Fuel Examination Facility

(computer code: distances and populations along U.S. highways)

high-level waste

high-level-waste vitrification facility

Hazardous Waste Treatment and Processing Facility

hydride oxidation

International Atomic Energy Agency

Idaho Chemical Processing Plant

International Commission on Rti}ological Protection

Idaho Department of Health and Welfare

Idaho National Engineering and Environmental Laboratory

Intrinsic Radiation



INTEC

1SC3

ISCST3

LANL

LCF

LDR

LEU

LLNL

LLW

LPF

LWR

M&H

MACCS2

MAR

MEI

MM1

MOX

NAAQS

NAGPRA

NCRP

NDA

NEPA

NESHAP

NIOSH

NOAA

NOI

NPDES

NPH

NPS

NRC

NRU

NTS

NWCF

NWS

Idaho Nuclear Technology and Engineering Center

Industrial Source Complex Mcdel, Version 3

Industrial Source Complex Model, Short-Term, Version 3

Los Alamos National Laboratory

latent cancer fatality

Land Disposal Restrictions

low-enriched uranium

Lawrence Llvermore National Laboratory

low-level waste

leak path factor

light-water reactor

Mason & Hanger Corporation

Melcor Accident Consequence Code System (computer cede)

material at risk

maximally exposed individual

Mdified Mercalli Intensity

mixed oxide

National Ambient Air Quality Standards

Native American Graves Protection and Repatriation Act

National Council on Radiation Protection and Measurements

nondestructive analysis

National Environmental Policy Act of 1969

National Emissions Standards for Hazardous Air Pollutants

National Institute of Occupational Safety and Health

National Oceanic and Atmospheric Administration

Notice of Intent

National Pollutant Discharge Elimination System

natural phenomena hazard

U.S. National Park Service

U.S. Nuclear Regulatory Commission

National Research Universal

Nevada Test Site

New Waste Calcining Facility

National Weather Service
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ORR

OSHA

ORNL

PBF

PEIS

PFP

PIE

‘“2.5
PM)O

PNNL

PRA

PSD

PUREX

PWR

R&D

RADTRAN4

RAMOD

RCRA

REA

RF

RfC

RfD

RFETS

RfMS 11

RISKIND

ROD

RO1

RMF

RWMC

SIA

SAR

SARA

SCDHEC

SCE&G

SCSHPO

SDWA

SHPO

Iii

Oak Ridge Reservation

Occupational Safety and Health Administration

Oak Ridge National Laboratory

Power Burst Facility

programmatic environmental impact statement

Plutonium Finishing Plant

postirradlation examination

particulate matter with an aerodynamic diameter less than or equal to 2.5 microns

particulate matter with an aerodynamic diameter less than or equal to 10 microns

Pacific Northwest National Laboratory

probabilistic risk assessment

prevention of significant deterioration

Plutonium-Uranium Extraction (Facility)

pressurized water reactor

research and development

(computer code: risks and consequences of radiological materials transport)

Radioactive Materials Research, Operations, and Demonstration

Resource Conservation and Recovery Act, as amended

regional economic area

respirable fraction

reference concentration

reference dose

Rocky Flats Environmental Technology Site

Regional Input-Output Modeling System 11(computer code)

(computer code: risks and consequences of radiological materials transport)

Record of Decision

region of influence

Rtilation Measurements Facility

Radioactive Waste Management Complex

Similarity of Appearance (provision of Endangered Species Act)

safety analysis report

Superfund Amendments and Reauthorization Act of 1986

South Carolina Deptiment of Health and Environmental ControI

South Carolina Electric & Gas Company

South Carolina State Historic Preservation Officer

Safe Drinking Water Act, as amended

State Historic Preservation Officer
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SMC Specific Manufacturing Complex

SNF spent nuclear fuel

SNM special nuclear material

SPD surplus plutonium disposition

SPD EIS Surplus Plutonium Disposition Environmental Impact Statement

SPERT Special Power Excursion Reactor Test

SRS Savannah River Site

SST safe, secure trailer

SWMU solid waste management unit

SWP 1 Service Waste Percolation Pond I

TA Technical Area

TCE trichloruethylene

TNRCC Texas Natural Resource Conservation Commission

TPBAR-LTA tritium-prmhrcing burnable absnrber rod lead test assembly

TRU

TRUPACT

TSCA

TSP

TWRS

TWRS EIS

Uc

USACE

USEC

USFWS

Uv

Voc

VORTAC

VRM

WAG 3

WERF

wfPP

WM PEIS

WNP–2

transrrranic

TRU waste package transporter

Toxic Substances Control Act

total suspended particulate

tank waste remediation system

Tank Waste Remediation System Final Environmental Impact Statement

Regents of the University of California

U.S. Army Corps of Engineers

United States Enrichment Corporation

U.S. Fish and Wildlife Service
ultraviolet

volatile organic compounds

Very High Frequency Omnidirection Radio Tactical Air Navigation Device

Visual Resource Management

Waste Area Grouping 3

Waste Experimental Reduction Facility

Waste Isolation Pilot Plant

Final Waste Management Programmatic Environmental [mpacl Statement for Managing

Treatment, Storage, and Disposal of Radioactive and Hazardous Waste

Washington Nuclear Plant-2
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WPPSS Washington Public Power Supply System

WROC Waste Reduction Operations Complex

WSRC Westinghouse Savannah River Company

ZPPR Zero Power Physics Reactor
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Chemicals and Units of Measure

tiCi

Wg

pm

46°2607”

Ci

cm

co

CO*

dB

dBA

ft

ft2

ft3

g

g

gal

ha

hr

in

kg

km

kmz

kV

1

lb

m

mz

rn3

mg

mi

min

mph

Chemicals and Units of Measure

micmcmie

microgram

micrometer (micron)

46 degrees, 26 minutes, 7 seconds

curie

centimeter

carbon monoxide

carbon dioxide

decibel

decibel, A-weighted

foot

square foot

cubic foot

gram

gravitational acceleration

gallon

hectare

hour (in compound units)

inch

kilogram

Kilometer

square kilometers

kilovolt

liter

pound

meter

square meter

cubic meter

milligram

mile

minute

miles per hour
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mrem

MVA

MW

MWe

MWh

N2

nCi

N02

pCi

person-rem

‘“2,5

PMIO

rad

rem

s

S02

t

ton

UF6

U02

yd

yd’

yr

‘c

“F

millirem

megavolt-ampere

megawatt

megawatt electric

megawatt-hour

nitrogen

nanocrrrie

nitrogen dioxide

picocurie

person-rem

particulate matter less than or equal to 2.5 pm in diameter

particulate matter less than or equal to 10 Mmin diameter

radiation absorbed dose

roentgen equivalent man

second

sulfur dioxide

metric ton

short ton

uranium hexafluoride

uranium dioxide

yard

CUblCyard

year (in compound units)

degrees Celsius (Centigrade)

degrees Fhrenheit
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Metric Conversion Chart
To Convert Into Metric To Convert Out of Metric

If You Know

mlf’OuK”Ow ‘“’’’’’” ‘“’e’
Area
sq. inches 6.4516 sq. centimeters
sq. feet 0.092903 sq. meters
sq. yards 0.8361 sq. meters
acres 0.40469 hectares
sq, miles 2.58999 sq. kilometers

Volum
fluid ounces 29.574 milliliters
gallons 3.7854 liters
cubic feet 0.028317 cubic meters
cubicyards 0.76455 cubic meters

Weight
ounces 28.3495 grams
pounds 0.45360 kilograms
short tons 0.90718 metrictons

Temperature
Fahrenheit Subtract32 then Celsius

multiply by 5/9ths

1
Prefix Symbol

exa- E

peta- P

tera- T
giga- G
mega- M
kilO- k
hecto- h
deka- da
deci- d
centi- C
milli- m
micro- P
nanO- n
picO- P
femto- f
attO- a

centimeters
centimeters
meters
meters
kilometers

sq. centimeters

Sq. meters
sq. meters
hectares
sq. kilometers

milliliters
liters
cubic meters
cubic meters

:rams
tilograms
netr]c ions

0.3937
0.0328
3.281
1.0936
0.6214

inches
feet
feet

yards
miles

0.155
10.7639
1.196
2.471
0.3861

0.0338
0.26417
35.315
1.308

0.03527
2.2046
1.1023

sq. inches
sq. feet

sq. yards
acres

sq. miles

fluid ounces
gallons

cubic feet
CUblCywds

ounces

pounds
short tons

ZeIsius Multiply by 9/5ths, then Fahrenheit
add 32

etric Prefixes

Multiplication Factor

1000000000000000 000= 10’8
1000000000000 000= 10’5

1000000000 000= 10’2
1000000 000= 109

1000 000= 106
I 000= 103

100=1O*
10= 10’

0.1 = 10-’
0.01 = 10-2

0.001 = 10-3
0.000001 = 10-6

0.000000001 = 10”9
0.000000000 001= 10’*

0.000000000000001 = 10-’5
0.000000000000000001 = IO-’*

Ivii



Chapter 4
Environmental Consequences

4.1 INTRODUCTION

In this U.S. Department of Energy (DOE) Surplus Plutonium Disposition Draft Environmental Impact

Statement (SPD EIS), each of the major disposition alternatives, including the No Action Alternative, is
discussed separately in Sections 4.2 through 4.25. To fwus the impact analyses on those areas where the

greatest potential exists for effects on the environment, the following areas are discussed in detail: air quality
and noise, waste management, sociwconomics, human health risk, facility accidents, transportation, and
environmental justice.

Environmental justice and transportation impacts of constructing facilities for surplus plutonium disposition

m not discussed. Constmction would not involve the release of any appreciable quantities of radlonuclides
or other hazardous constituents, and therefore would not be expected to cause adverse impacts on the offsite

areas tfrat are the fucus of the environmental justice anafysis. Likewise, construction would not involve the
offsite transport of radioactive materials, and therefore would not appreciably contribute to adverse
transportation impacts.

For the remaining resource areas (i.e., geology and soils, water resources, ecological resources, cultural and
pdeontological resources, land use and visual resources, and infrrrstmcture), it has been determined that the
proposed disposition activities would have minimal or no impacts at the candidate sites regardless of the
disposition alternative being considered. Therefore, impacts on tfrese resources were evaluated in temrs of the
alternative that would have the greatest impact on tfre resource. The alternative analyzed is generally that
which would locate the largest number of surplus plutonium disposition facilities at a given site. For example,
the maximum impact on these resource areas at Pantex would be Alternative 9A, 9B, or 10, all of which
consider building both a pit conversion facility and a mixed oxide (MOX) facility on the site. In another
example, at Savannah River Site (SRS), the alternative having the greatest impact would be Alternative 3A
or 3B depending on whether the resource would likely have greater impacts from new construction
(e.g., cultural resources) or from modification of Building 221-F (e.g., water). The analysis of impacts allows
a comparison among alternatives and among sites that are candidates for surplus plutonium disposition
facilities.

The environmental consequences of alternatives for surplus plutonium disposition were generally estimated
by comparing facility characteristics and requirements from Chapter 2 and Appendix E with affected
environment information from Chapter 3, The two sets of information were analyzed following the impact
assessment metbuefs described in Appendix F. The results of the assessment of environmental consequences

are presented in this chapter. For some of the resource ~as, more detailed descriptions of the development
of the impacts are presented in Appendixes G through M as follows:

● Appendix G, Air Quality
● Appendix H, Waste Management

. Appendix I, Socioeconomic

. Appendix J, Human Health Risks
● Appendix K, Facility Accidents
● Appendix L, Transportation
● Appendix M, Environmental Justice

Portions of some alternatives are equivalent. For example, under Alternatives 4A and 4B, the pit conversion
facility is located in Zone 4 at Pantex, Therefore, the activities at Pantex are the same for these two

4-1
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alternatives, The orgarrization of Chapter 4 takes advantage of these equivalences. When the impacts at a site
have abeady been descri~ under a previous alternative, the later impacts discussion provides a reference to
the previous location rather than repeating the information.

4.2 ALTERNATIVE 1: NO ACTION

The No Action Alternative for this SPD EIS includes implementation of the storage decisions made in the
Record of Decision (ROD) for the Srorage and Disposition of Weapons-Usable Fissi[e Materials

Programmatic Environmental Impact Statement (Storage and Disposition Final PEIS) (January 14, 1997).
Therefore, under the No Action Alternative in this SPD EIS, surplus weapons-usable plutonium materials in
storage at various DOE sites would remain at those Imations, The vast majority of pits would continue to be
stool at Pantex, and the remaining plutonium in various forms would continue to be stored at the Hanford Site
(Hanford), Idaho National Engineering and Environmental Laboratory (INEEL), Los Alamos National
Laboratory (LANL), Racky Flats Environmental Technology Site (RFETS), and SRS. At Hanford, nonpit
plutonium materials would continue to be stored at the Plutonium Finishing Plant (PFP). At INEEL, nonpit
plutonium materials would continue to be stored in the ~ru Power Physics Reactor (ZPPR) and Fuel
Manufacturing Facility (FMF) at Argonne National Laborato~-West (ANL–W). At LANL, surplus
plutonium materials would continue to be stored in the Nuclear Materials Storage Facility (NMSF) in
Technical Area 55 (TA-55). At Pantex, su~hrs plutonium pits would be stored in Zone 4 until upgraded
facilities arc avtilable in tine 12 in 2004. At RFETS, nonpit plutonium material would continued to b stored
in existing facilities. The surplus pits at RFETS are in the prucess of being transferred to Pantex (DOE 1997a).
At SRS, SUWIUSnonpit plutonium would continue to be stored at various locations until the Actinide
Packaging and Storage Facility (APSF) is completed in 2001. The No Action Alternative at Lawrence
Livermore National Laboratory (LLNL) involves tbe continuation of current activities without a sm’plus
plutonium disposition mission at the site, There would be no impacts of continued storage of SUWIUS
plutonium at LLNL because no surplus plutonium exists at the site.

4.2.1 Air Quality and Noise

4.2.1.1 Hanford

Activities associated with the No Action Alternative at Hanford would generate criteria, hazardous, and toxic
air pollutants. The sources of air pollutants assmiated with operations include natural gas–tired package
boilers, diesel generators that are periodically tested and operated, tank famr emissions, various prucess
emissions, and vehicle emissions. No Action activities would include the conversion to natural gas and
electricity for heating and process steam (DOE 1996a:4-34). To evaluate the air quality impacts, criteria,
hazardous, and toxic pollutant concentrations from the No Action Alternative were compared with the

applicable Federal and State standmds and guidelines. This comparison is presented as Table 4–I.

Maximum air pollutant concentrations from operations at Hanford are well under the applicable standards and
guidelines for pollutants of concern, Natural pollutant sources should continue to produce occasional
exceedances of the standards for particulate matter with an aerodynamic diameter less than or equal to
10 microns (#m) (PM t~) and total suspended particulate. Vehicle emissions associated with No Action
activities at Hanford would likely decrease somewhat because of a decrease in overall site employment during

this timefmrrre. Site employment at Hanford is expected to increase significantly over the period 2005-2010
to support constnrction of the tank waste remediation system, After this construction is completed, site
employment is expected to drop again.

Impacts of operational noise would be similar to those described for existing conditions in Section 3.2.1.2.
Noise from traffic a.ssmiated with operation of faci ]ities at Hanford is expected to decrease unti I 2005, when
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Table 4-1. Evaluation of Hanford Air Pollutint Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at tbe Site

Most Stringent No Action Percent of
Averaging Standard or Concentration Standard or

Pollutant Period Guideline (pg/m3)a (pg/m3)b Guideline

criteriapollutants
Carbon monoxide 8 hours 1O,m 34.1 0.34

1 hour 40,000 48.3 0.12

Nitrogen dioxide Annual 100 0.25 0.25

pMIo Annual 50 0.0179 0.036
24 hours 150 0.77 0.51

Sulfur dioxide Annual 50 1.63 3.1
24 hours 260 8.91 3.4
3 hours I ,300 29.6 2.3
1hour 700 32.9C 5.0

Other regulated pollutants

Total suspended Annual 60 0.0179 0.03
particulatcs 24 hours 150 0.77 0.51

Hazardous and other toxic
compounds

Ethylene glycol 24 hours 420 0 0

Benzene Annual 012 0.00QO06 0.01
a The morestringentof the Federaland State standardsis presentedif bothexist for the averagingperiod.
~ Total sitecontribution,includingplutoniums[orageo~rations and otherapprovedfacilitiesprojectedto be in operationin 2005.

Estimaledfrom3-hr concentration.
Source: EPA 1997a;WDEC 1994.

it could again increase owing to a projected increase in employment unrelated to surplus plutonium disposition
activities. Given the distance to the site boundary (about 7.1 km [4.4 mi]), noise emissions from operations
activities would not be expected to annoy the public. Nontraftic noise sources are far enough away from
offsite areas that the contribution to offsite noise levels would continue to be small.

4.2.1.2 INEEL

Activities assmiated with the No Action Alternative at fNEEL would generate criteria, hazardous, and toxic
air pollutants. The sources of air pollutants associated with operations include calcination of high-level
radioactive liquid waste, coal-find boilers, diesel generators that arc periodically tested and operated, various
process emissions, waste burial activities, and vehicle emissions. To evaluate the air quality impacts, criteria,
hazardous, and toxic pollutant concentrations under the No Action Alternative were compared with tile

applicable Federal and State standards and guidelines. This comparison is presented as Table 42,

Maximum air pollutunt concentrations from operations at WEL would be in compliance with the applicable
standards and guidelines for these pollutants of concern. Vehicle emissions associated with No Action
activities at INEEL would likely decrease somewhat because of a decrease in overall site employment during
this timeframe.

Impacts of operational noise would be similar to those described for existing conditions in Section 3.3.1.2.
Noise from traffic associated with the operation of facilities at INEEL would likely decrease as site
employment decreases. Given the distance to the site boundary (about 12 km [7.5 mi]), noise emissions from
operations activities would not be expected to annoy the public. Nontraffic noise sources urc far enough away
from offsite areas that the contribution to offsite noise levels would continue to be small.
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Table 4-2. Evaluation of INEEL Air Pollutant Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at the Site

Most Stringent No Action Percent of
Averaging Standard-or Concentration Standard or

Pollutant Period Guideline (yg/m3)a (p~m3)b Guideline

Criteria pollutants

Carbon monoxide 8 hours
I hour

Nitrogen dioxide Annual

PMIO Annual
24 hours

Sulfur dioxide Annual
24 hours
3 hours

Hazardous and other
toxic compounds

Ethylene glycol 24 hours

IO,oint
40,000

Im

50
150

80
365

1,300

6,350

302
1,220

II

3
39

6
137
591

0’

3.0
3.1

II

6
26

7.5
38
45

0

Benzene Annual 0.12 0.029 24
~ The morestringentof the Federaland Statestandardsis presentedif bothexist for the averagingperiod.

Total sitecontnbution,includingcurrentplutontumstorageoperationsand otherapprovedfacilitiesprojectedto be in operation
in 2005.

c No sourcesof [hispollutanthavebeen identifiedat the site
Source: EPA 1997a;ID DHW 1995.

4.2.1.3 Pantex

Activities associated with the No Action Alternative at Pantex would generate criteria, hazardous, and toxic
air pollutants, The types of sources msociated with oprations include steam boilem, diesel generatom that are
periodically tested and operated, explosives burning, high-explosive synthesis, and vehicle emissions, To
evaluate the air quality impacts, criteria, ha2ardous, and toxic pollutant concentrations from the No Action
Alternative were compared with the applicable Federal and State standards and guidelines. This comparison
is presented as Table 4–3.

Maximum air pollutant concentrations from operations at Pantex would likely continue to be in compliance
with the applicable standards of the pollutants of concern, but natural pollutant sources could continue to
produce occasional exceedances of the PM,0 standard. The maximum 1-hr air pollutant concentrations for
hydrogen chloride and benzene are below the Texas Natural Resource Conservation Commission’s (TNRCC’S)
effects-screening levels; however, the 24-hr concentrations for these pollutants are above those levels.
Evaluation of these pollutants for the Final EJSfor rhe Continued Operarion of Panrex Plant and Associated

Storage of Nuclear Weapons Components (DOE 1996b:4- 14U- 146) was based on previous effects-sc~ning
levels using an annual average. The levels at that time were not exceeded. The concentrations for 24-hr
averaging were based on the 1-hr average concentrations using U.S. Environmental Protection Agency’s
(EPA’s) suggested screening analysis conversion factors (EPA 1988:4- I7), which overestimate the
concentration. Vehicle emissions associated with No Action activities at Pantex would likely decrease

somewhat because of a decrease in overall site employment during this timeframe.

Impacts of operational noise would be simikrr to those described for existing conditions in Section 3,4,1,2,
Noise from traffic associated with the operation of facilities at Pantex would likely decreme as site employment
dec~ases. Given the distance to the site boundary (about 1.6 km [1.0 mi]), noise emissions from operations
activities would not be expected to annoy the public. Most nontraffic noise sources we far enough away from
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Table 4-3. Evaluation of Pantex Air Pollutant Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at tbe Site

Most Stringent No Action Percent of
Averaging Standard or Concentration Standard or

Pollutant Period Guideline (#g/m3)a (p#m3)b Guideline

Criteria pollutant

Carbon monoxide 8 hours IO,OQO 62o 6.2
I hour 40,00il 2,990 7.5

Nitrogen dioxide Annual Ifxf 1.94 1.9

PMIO Annual 50 8.79 18
24 hours 150 89.4 60

Sulfur dioxide Annual 80 0 0
24 hours 365 0.00002 <0.001
3 hours 1,300 0.00008 <0.00 I
30 minutes 1,048 0.~16 <0.001

Other regulated pollutant

Total suspended 3 hours 200 (c) o
particulate 1hour 4m (c) o

Hazardous and other toxic
compounds

Ethylene glycol 24 hours 26d o 0
I hour 260d o 0

Benzene 24 hours Sd 7.8e 260
I hour 75~ 19,4 26

~ ~emOrestringen: oft,heFederaland State standardsispresented,if btbexist fortheaveragi"g period:
Totalsitecontribution,lncludi”gcumentplutoniumstorageoperationsand otherapprovedfacilitiespro,ectedto be in operation
in 2W5.

~ ~ree-and l-hrconcentralions fortota[ suspendedpafliculalesarenot[isted i"thesource documents(see,Tahl:GA3),
Eff~ts-scrmninglevelof theTexasNaturalResourccConsewatio" Commission. Such levelsarenotamb]ent a,rstandards, but
merely``tools''used bytbe ToxicologymdRisk Assessmentstafftoevaluateimpactsofairpollutmt emissions.Thus, exceedance
of thescrmning levelsbyambientairco"latinants does "otneccssarily indicatea problem. ~atcicc”mstance, bowever,would
prompta more[boroughevaluation.

e Estimatedfrom the I-hrco”centration,
Source: EPA1997a TNRCC 1997a,1997b.

offsite areas that thecontribution tooffsite noise levels would continue to be small. Noise from explosives
detonation and small arms tiring would continue to be heard off the site,

4.2.1.4 SRS

Activities aaswiated with the No Action Alternative at SRS would generate criteria, hazardous, and toxic air
pollutants. Thesoumesofir pollutmk assmiatdwiti opmtions include cod-fired boilem, diesel genemtom
that are peridlcally tested and operated, various process emissions, groundwater air strippers, the consolidated
incineration facility, and vehicle emissions, Toevduate thetirqudity impacts, criteria, hmardous, and toxic
pollutant concentrations from the No Action Alternative were compan?d with the applicable Federal and State
standards and guidelines. This comparison ispresented as Table 4-4.

Muimumtirpollutint concentrations fmmoperations at SRSwein complimce with theapplicable standards

andguidelines forthesepollutants ofconcem. Vehicle emissions msaiated with No Action activities atSRS
would likely decrease somewhat from cumentemissions because of adecrease in overall site employment

during this timeframe.
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Table M. Evaluation of SRS Air Pollutant Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at the Site

Most Stringent No Action Percent of

Averaging Standard or Concentration Standard or
Pollutant Period Guideline (yg/m3)a (wdm3)b Guideline

Criteria pollutants

Carbon monoxide

Nitrogen dioxide

PMIO

Sulfur dioxide

Other regulated
polbrtank

Total suspended
particulate

8 hours
1 hour

Annual

Annual
24 hours

Annual
24 hours
3 hours

Annual

10,000
40,00i)

100

50
150

80
365

I ,300

75

64
279

9.3

4.14
56.4

15.1
219
962

14.7

0.64
0.70

9.30

8.3
38

19
60
74

20

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0.195 0.03
Benzene 24 hours 150 31.7 21

“ me morestrinsentof the Federaland Statestandardsis presentedif both exist for (heaveragingperiod,
b Totalsitecontribution,includingcurrentplutoniumstorase operationsand other approvedfacilitiesprojected[o be in operation

in 2M5.
Source: EPA 1997wSCDHEC1996.

Impacts of operational noise would be similar to those described for existing conditions in Section 3.5,1.2,
Noise from traffic associated with the operation of facilities at SRS is ex~cted to decrease as site employment
decmmes. Given the distance to the site botrnd~ (about 8.7 km [5.4 mi]), noise emissions from operations
activities would not be expected to annoy the public. Nontraffic noise sources are far enough away from
offsite areas that the contribution to offsite noise levels would continue to be small.

4.2.1.5 LANL

Activities associated with the No Action Alternative at LANL would generate criteria, hazardous, and toxic
air pollutants, The types of sources associated with operations include boilers, diesel generators that are
periodically tested and operated, various processes, and vehicle emissions. No Action activities would include
the continuation of plutonium storage, as discussed in the .Srorage and Disposition Find PE/S
(DOE 1996x4-366). To evaluate the air quality impacts, criteria, hazardous and toxic pollutant concentrations
from the No Action Alternative were compared with the applicable Federal and State standards and guidelines.
This comparison is presented as Table 4-5. Maximum air pollutant concentrations from operations at LANL
are in compliance with the applicable guidelines and regulations for the pollutants of concern. Vehicle
emissions associated with No Action activities at LANL would likely be unchanged.

The continuing o~rations at LANL would rcstdt in no appreciable change from current levels of traffic noise
and onsite operational noise. Nontraffic noise sources are far enough away from offsite areas that the
contribution to offsite noise levels would continue to be small, Given the size of the site, noise emissions from
operations activities would not be expected to cause annoyance to the public, However, some noise sources
could & close enough to onsite noise-sensitive areas to result in impacts, such as the disturbance of wildlife.
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Table 4-5. Evaluation of LANL Air Pollutant Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at the Site

Most Stringent No Action Percent of
Averaging Standard or Concentration Standard or

Pollutant Period Guidefine (Yaf~3)a
bd

~3)b Guideline

Criteria pollutants

Carbon monoxide 8 hours 7,689 115 I .5
1 hour 11,578 630 5.4

Nitrogen dioxide Annual 73 3.8 5.4
24 hour 145 30.4’ 22

PMIO Annual 50 8 16
24 hours 150 21 14

Sulfur dioxide Annual 40 I.3 3.3
24 hours 202 lo’ 5
3 hours I ,300 23” 1.8

Other regulated pollutants
Hydrogen sulfide 1 hour II (d) (d)

Total reduced sulfur 30 minutes 3 (d) (d)

Total suspended Annual 60 8 13
particulate 30 days 90 <2 I <23

7 days <110 <21 <19
24 hours 150 21 14

~ The morestringentof lhe Federaland,State standardsispresentedif both exist for [beaveragingperiod.
Total concentration,includnngpluton]umstorageoperationsand otherapprovedfacilitiesprOJected10be in operationin 2005.

c No monitoringdata available;estimatedfromannualconcentration.
d No monitoringdata available.
Source: DOE 1996a;EPA 1997a.

4.2.1.6 RPETS

Activities msociated with the No Action Alternative at -TS would generate criteria, hazardous, and toxic,
air pollutants. The types of sources asswiated with operations include boilers, diesel generators that are
peficdically tested and operated, vazious pr~esses, and vehicle emissions. No Action activities wouldinclude
the continuation of plutonium storage, as discussed in the Storage and Disposition Final PEIS

(DOE 1996x4-346). To evaluate the air quality impacts, criteria, hamrdous, and toxic pollutant concentrations
from the No Action Alternative were compared with the applicable Federal and Sta@ stmdards and guidelines.
This comparison is presented as Table 46. During dfy and windy conditions, increased PM,0 and total
suspended particulate concentrations could be expected from ongoing construction associated with activities
outside the scope of this SPD EIS. Nevertheless, the site should remain in compliance with applicable Federal
and State regulations for the air pollutants of concern.

Vehicle emissions associated with No Action activities at RFETS would likely be unchanged

The continuing operations at =TS would result in no appreciable change from cumnt levels of traffic noise
and onsite operational noise, Nontraffrc noise sources are far enough away from offsite areas that the
contribution to offsite noise levels would continoe to be small. Given the size of the site, noise emissions from
operations activities would not be expected to annoy the public. However, some noise sources could be close
enough to onsite noise-sensitive areas to result in impacts, such as the disturbance of wildlife,

Section 176(c) of the 1990 Clean Air Act amendments requires that all Federal actions confom with the

applicable State implementation plan. EPA has implemented rules governing determination Of the conformity
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Table 4-d. Evaluation of RPETS Air Pollutant Concentrations Associated With
Alternative 1: No Action; Continued Storage of Plutonium at the Site

Most Stringent No Action Percent of
Averaging Standard or Concentration Standard or

Pollutant Period Guideline (pa/~3)a
@d

~3)b Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 145 1.5

1 hour 40,000 534

Nitrogen dioxide

1.3

Annual Im 4.14 4.1

PMIO Annual 50 0.235 0.5

24 hours I50 17,4 12,0

Sulfur dioxide Annual 80 0.295 0.37

24 hours 365 21.8 6.0

3 hours 7oil 64.6 9.2

Other regulated pollutanb
Hydrogen sulfide 1 hour 142 <0.01 0.007

Total suspended Annual 75 0.284 0.38
particulate

24 hours 150 21.0 14.0
~ ~emorestringent oft,heFederaland Statestandardsispresented if bothexist foctheaveraging period.

Totalsitecontribution,!ncludingplutoniumstorageoperationsand otherapprovedfacilitiesprojected[o be in operationin 2005,
Source: AdaptedfromDOE 1996TEPA 1997a.

of all Federal actions in nonattainment and maintenance areas. Because the RFETS area is considered a
nonatttinment ~aforozone, PM1o, andction monoxide, proposal actions attiis site must devaluated for

applicability of Sheconfomity regulations. The No Action Alternative would effect no change in direct or
indirect emissions from RFETS. Accordingly, there is no need for an RFETS confomrity determination
relative to this altcmative.

4.2.2 Waste Management

4.2.2.1 Hanford

Wastes generated by activities asswiated with storage of surplus plutonium at Hanford are a ponion of the
existing site wmtegeneration rates presented in Section 3.2.2.l. Because the rates of waste genemtion from
continued storage of sutplus plutonium at Hanford should not appreciably change from cttment rates, impacts
onwwtemmagement facilities would notchmge from fiosecumntly ex~riencd. Because thectttTentwa.ste
generation rates from storage ofsu~lus plutonium at Hanford arepatt of theplanning basis for Hanford,
continued storage should nothave amajor impact on waste management activities at the site.

Depending in part on decisions in the RODS for the Final Waste Management Programmatic Environmental

Impact Statement for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (W
PEIS), wastes could betrcated md disposed of on the site or at other DOE sites or commercial facilities.

According to the ROD for tfansumnic (TRU) waste issued on Janumy 20, 1998, TRU and mixed TRU waste
would be certified on the site to cut’rent Waste Isolation Pilot Plant (WfPP) waste acceptance criteria and

shipped to WIPP for disposal, Shipment of TRU waste from Hanford to WIPP is expected to begin in 1999
(DOE 1997b 17). This SPD EIS also assumes that low-level waste (LLW), mixed LLW, hamrdous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices.
Impacts of t~atment, stofage, rttrd disposal of radioactive, hazardous, and mixed wastes at Hanford are being
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evaluated in the Hanford Site Solid (Radioacdve and Hazardous) Wasre Program E/S that is being prepared
by the DOE Richland Operations Office (DOE 1997c).

4,2.2.2 INEEL

Wastes generated by activities associated with storage of SUWIUSplutonium at INEEL area portion of the
existing site waste generation rates presented in Section 3.3.2.1. Because the rates of waste generation from
continued storage of surplus plutonium at fNEEL should not appreciably change from cument rates, impacts
on waste management facilities would not change from hose cun’ently experienced. Because the cumnt waste

generation rates from storage of sm’plus plutonium at INEEL are pafi of the planning basis for fNEEL,
continued storage should not have a major impact on waste management activities at the site.

De~nding in part on decisions in the RODS for the WM PEIS, wastes could b treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRW waste issued on
lanuacy 20, 1998, TRU and mixed TRW waste would be certified on the site to cument WIPP waxte acceptance
criteria and shipped to WIPP for disposal. Shipment of TRU wrote from ~EEL to WFP is expcted to begin
in 1998 (DOE 1997b: 17). This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices.
Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at tNEEL are
described in the DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration

and Waste Management Programs Final E[S (DOE 1995a).

4.2.2.3 Parrtex

Wmtes generated by activities associated with storage of SUWIUSplutonium pits at Pantex are a portion of the
existing site waste generation rates presented in Section 3.4.2.1, Because the rates of waste generadon from
continued storage of surplus plutonium at Pantex should not appreciably change from current rates, impacts
on waste management facilities would not change from those currently experienced. Because the cumnt waxte
generation rates from storage of surplus plutonium at Pantex are part of the planning basis for Pantex,
continued storage should not have a major impact on waste management activities at the site.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated onsite, or treated and
disposed offsite in DOE or commercial facilities. This SPD EIS assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current site
practices. TRW waste would not be routinely generated. Impacts of treatment and storage of radioactive,
hazardous, mixed, and nonhazardous wastes at Pantex are described in the Final E/S for the Continued

Operation of Pante.x and Associated Storage of Nuc[ear Weapon Components (DOE 1996b). LLW from

Pantex is cumntly shipped to the Nevada Test Site (NTS) for disposal. Impacts of disposal of LLW at NTS
are described in the FinaI EIS for the NTS and Ofl:Site hcation.r in the State of Nevada (DOE 1996c).

4.2.2.4 SRS

The No Action Alternative at SRS involves the continued storage of surplus plutonium in existing facilities,
with materials moved to APSF when completed. Impacts on the waste management infrastructure associated
with construction and operation of APSF are described in the Firca[ E/S /nterim Management of Nuclear

Materials (DOE 1995b:2-60). This SPD EIS indicates that them would be no major impacts on SRS waste
management systems from the storage of plutonium at APSF.

Wastes generated by activities associated with storage of sutplus plutonium at SRS are a ponion of the existing
site waste generation rates prcsentd in Section 3.5.2.1, Because the rates of wrote generation from continued
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storage of surplus plutonium at SRS should not appreciably change from current rates, impacts on waste
management facilities would not change from those currently experienced. Because the current waste
generation rates from storage of SUWIUSplutonium at SRS are part of the planning basis for SRS, continued
storage should not have a major impact on waste management activities at the site.

Depending in part on decisions in the RODS for the WM PEIS, waste? could& treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
Janumy 20, 1998, TRU and mixed TRU waste would be certified on the she to cumnt WPP waste acceptance

criteria und shipped to WfPP for disposal. Shipment of TRU waste from SRS to WfPP is expected to begin
in 1999 (DOE 1997b: 17), This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices.
Impacts of treatment, storage, und disposal of radioactive, hazardous, and mixed wastes at SRS are described
in the SRS Waste Management Final E/S (DOE 1995c).

4.2.2.5 LANL

Waste generated by activities associated with storage of SUTIUS plutonium at LANL are a portion of the
existing site waste generation rates presented in Section 3.6.4,2 of Chapter 3. Because the rates of waste
generation from continued storage of surplus plutonium at LANL are not expected to appreciably change from
current rates, impacts on waste management facilities would not change from those currently experienced.
Because the cument waste generation rates from storage of surplus plutonium at LANL are part of the planning
basis for LANL, continued storage would not be expected to have a major impact on waste management
activities at the site.

Depending in part on decisions in the RODS for the Waste Management PEIS, wastes could be treated and
disposed of on the site or at other DOE sites or commercial facilities, According to the ROD for TRU waste

(issued On Januaw 20, 1998), TRU and mixed TRU waste would be certified onsite to current WfPP waste
acceptance criteria, and shipped to WIPP for disposal. Shipment of TRU waste from LANL to WfPP is
expected to begin in 1998 (DOE 1997b: 17). This SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current site
practices. Impacts of treatment, storage, and disposal of waste at LANL will be described in tbe f.us Alamos

National bborarory Site-Wide EIS that is king prepared by DOE’s Los Alamos Area Office (DOE 1995d).

4.2.2.6 WETS

Waste generated by activities associated with storage of surplus nonpit plutonium at RFETS are a portion of
the existing she waste generation rates. Because the rates of waste generation from continued storage of
surplus nonpit plutonium at RFETS are not expected to appreciably change from current rates, impacts on
waste management facilities would not change from those currently experienced. Because the current waste
generadon rates from storage of smphrs nonpit plutonium at R~TS are pmi of the planning basis for RFETS,
continued storage wuuld not be expected to have a major impact on waste management activities at the site.
RFETS has stored plutonium since 1956 and is adequately equipped to manage the wastes from the storage
mission using the existing waste management infrastructure (DOE 1996%4-359).

The nuclear weapons mission of the RFETS was terminated in 1994. The orrly remaining mission of the site
is cleanup and remediation. The Rwky Flats Cleanup Agreement establishes a legally binding relationship
between DOE, EPA, and tbe Colorado Department of Public Health and Environment that guvems cleanup
of the site (DOE 1998b:48). Waste generated by cleanup activities is expected to be much greater than wastes
generated from continued storage of surplus nonpit plutonium. The impacts of the wastes generated by site
cleanup activities would be addressed in individual remedial action feasibility studies (DOE 1996z4-359),
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Depending in part on decisions in the RODS for the Waste Management PEIS, wastes could be treated and
disposed of on the site or at other DOE sites or commercial facilities. According to the ROD for TRU waste

(issued on JaZZUaIY20, 1998), TRU and mixed TRU waste would h certified on the site to current WfPP waste
acceptance criteria, and shipped to WfPP for disposal. Shipment of TRU waste from RFETS to WIPP is
expected to bgin in 1998 (DOE 1997b: 17). This SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current site
practices.

4.2.3 Socioeconomic

Under the No Action Alternative, the existing storage facilities at the candidate sites would remain operational.
No new employment or in-migration of workers would be required. Thus, there would be no additional
impacts on the socioeconomic conditions near the sites.

4.2.4 Human Health Risk

4.2.4.1 Hanford

Radiological Isnpacta. Table 4–7 presents the dose to the population within 80 km (50 mi) from storage in
the year 2030 and the projected number of fatal cancers in this population from 50 years of storage as shown
in the SIorage and Di$posirion Final PE/S. Included in the table are the calculated annual doses to the
maximally exposed member of tbe public and the average exposed member of the public from the continued
storage of plutonium, and a projection of tbe fatal cancer risk to these individuals from 50 years of storage.
An annual dose of 0.047 person-rem would be incumed by the population of 621,000. The corresponding
number of fatal cancers in this population from 50 years of storage would be 1.2x10-3. An annual dose of
4. Ix 10“4 mrem has been calculated for the maximally exposed individual (MEI). From 50 years of storage,
the corresponding risk of fatal cancer to this individual would be 1.Ox10-8. To put these doses into
perspective, comparisons with natural background radiation doses are also provided in the table. The storage
doses are much lower than those from total site operations, as shown in Section 4.28.1.

Under the No Action Alternative, the annual average dose to a worker involved in storage operations and the
annual dose to the total storage workforce would be 250 mrem and 46 person-rem, respectively, as shown in
Table 4–8. Tbe risk of fatal cancer to the average worker from 50 years of storage operations would be
5.OX10“3,and the projected number of fatal cancers in the total storage work force fram 50 years of operation
would be 0.92,

Hazardous Chemical Isrrpati. Hazardous chemical impacts of the No Action Alternative would be the same
as those of cument site operations. Tbe Hazard Index for tbe MEI from normal operations at Hanford would
be 6X10-5, which indicates that adverse, noncancer health effects should not KCUL the cancer risk is expected
to be zero. Tbe Hazard Index for the on site worker would be 4x 10“3, which also suggests that non cancer

effects arc not expected; the cancer risk is expected to be zero (DOE 1996a:4-62).

4.2.4.2 INEEL

Radiological Impacts. Table 4-9 presents the dose to tbe population within 80 km (50 mi) from storage in
the year 2030 and the projected number of fatal cancers in this population from 50 years of storage as shown
in the Storage and Disposition Fins/ PE/S. Included in the table are the calculated annual doses to the
maximally exposed memkr of the public and the average exposed member of the public from the continued

storage of plutonium, and a projection of the fatal cancer risk to these individuals from 50 ye~rs of storage.
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Table 4-7. Potential Radiological Impacts on the Public of
Alternative 1: No Action; Continued Storage of Plutonium at Hanford

Population dose within 80 km for year 2030

Atmospheric release pathway (person-rem) 0.047

Liquid release pathway (person-rem) o

Atmospheric and liquid release pathways combined (person-rem) 0.047

Percent of natural background” 2.5x10-5

50-year fatal cancers I,2X10-3

Annual dose to the maximally exposed individual

Atmospheric release pathway (mrem) 4. IXIO-4

Total liquid release pathway (mrem) o

Atmospheric and liquid release pathways combined (mem) 4. IXI04

Percent of natural background” 1.4XI0-4

50-year fatal cancer risk I.Ox10-$

Annual dose to the average exposed individual within 80 funb

Atmospheric and liquid release pathways combined (mrem) 7.6x 105

50-year fatal cancer risk 1.9XIO”9

a me mnuti naturalbackgroundradiationlevelat Hanfordis 3W nuem for the averageindividual;
the populationwithin80 km (50 mi) in 2030 would receive 186,3oo person-rem.

b Obtained by dividing the population dose by the number of people projected m live wi[hin 80 km
(50 mi) of Hanford in 2030 (621,COO).

Source: DOE 1996a.

Table 4-8. Potential Radiological Impacts on
Workers of Alternative 1: No Action; Continued

Storage of Plutonium at Hanford
Total dose (person-remlyr) 46

50-year fatal cancers 0.92

Average worker dose (nuem/yr) 250

50-year fatal cancer risk 5.OxIo“~
Note: Under the No Action A(tematiYe, 225 i“-plfini workers (including 185
monitored foc radiation exposure) would be required to oprale the storage
facility. The radiological Iindt for an individual worker is 5,~ nuetiyr
(ME 1995e). However,the maximum dose to a worker involved in storage
operations would be kepl below 500 nuendyr. Based o“ a review of worker
doses associated with similar operations, an average worker dose of
250 nuetiyr hm been conservatively assured. An effective Af.ARA program
would ensure that doses are reduced to levels that arc as low as is reasonably
achievable.
Source: DOE 1996a,

Anmnual doseof7.6x105 ~mon-~m would kincumd bythepopulation of269,OW. The corresponding
number of fatalcancers inthispopulation from50 years of storage would be 1.9x10 -6. Anannual dose of
1.4x10-5 mremhas been calculated forthe MEI. From 50years ofstorage, thecorresponding risk of fatal

cancer tothisindividual would be3.5x10-’o. Toputthese doses into perspective, comparisons with natural
background radiation doses arealsoprovided inthetable. Thestorage doses aremuch lower than those from
total site operations, as shown in Section 4.28,2.

Under the No Action Alternative, the annual average dose to a worker involved in storage operations and the
annual dose to the total storage workforce would be26mrem and 1.5 pemon-rem, respectively, as shown in
Table 4-10. Theassmiated risk of fatal cancer to the average worker from50 years ofstorage operations
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Table 4-9. Potential Radiological Impacta on the Pubfic of
Alternative 1: No Action; Continued Storage of Plutonium at INEEL

Population dose within SOfun for year 2030
Atmospheric release pathway (person-rem) 7.6x10-S

Liquid release pathway (person-rem) o

Atmospheric and liquid release pathways combined (person-rem) 7.6xIO”5

Percent of natural background’ 7.8x IO”8

50-year fatal cancers 1.9XI04

Annual dose to the maximally exposed individual

Atmospheric release pathway (nuem) 1.4XI0-5

Total liquid release pathway (mrem) o

Atmospheric and liquid release pathways combined (mrem) I.4X1O”5

Percent of natural background” 3.9X1O”6

50-year fatal cancer risk 3.5XIO”I’2

Annual dose to the average exposed individual within 80 fmrb

Atmospheric and liquid release pathways combined (mrem) 2.8x10-7

50-year fatal cancer risk 7,1xlo”12
a The annualnaturalbackground radialion level at INEEL is 361 mm for tbe average individual; the

population within 80 km (50 mi) in 2030 would receive 97,100 person-rem.
b Obtained by dividing the population dose by the number of people projected to live wi!hin 80 km

(50 mi) of lNEEL i. 2030 (269.W).
Source: DOE 1996T Mitchell et al. 1997.

Table&10. Potential Radiologica13mpactaon
Workerc of Alternative 1: No Action;

Continued Storage of Plutonium at INEEL
Total dose (person-redyr) 1.5

50-year fatal cancerc 0.029
Average worker dose (nuemlyr) 26

50-year fatal cancer risk 5.1XI04
Note: No ActionAlternativestorageworkerdosesare basedon an average
of the1994[o 1996meamreddosesfor57workers !otating1.5~rwn-~dyr
deepdose (assumedwholebody). Tberadiological limit for an individual
worker is5,000mretiyr (DOE 1995e). However,themaximumdose toa
worker involvedin storage operationswould be kept below 5WoueNyr.
Based on a review of worker doses associated with similar operations, an
average worker dose of26nue&yr has been conservatively assumed An
effective ALARA program would ensure that doses arereduced tolevels that
are as low as is reasonably achievable.
Source: DOE 1996a.

would be 5. Ix 104, and the projected number of fatal cancers in the total storage workforce from 50 years of
operation would be 0.029.

Hamrdous Chemical Itnpacta. Hmdouschemical impacts of the No Action Alternative would kthesame
as those of current site operations. Thus, the Hazard Index for the MEI at INEEL from normal operations
would be 2X10-2, which indicates that adverse, noncancer health effects should not wcuc the cancer risk is
expected to be 3.6x10-6. The Ha2ard Index for the on site worker would be 0.2, which also suggests that
noncancer effects are not expected; the cancer risk is expected to be 8x10-4 (DOE 1996a:4- 163).
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4.2.4.3 Pantex

Radiological 13npacts. Table 4-1 I presents the dose to the population within 80 km (50 mi) from storage in
the year 2030 and the projected numkr of fatal cancers in this population from 50 years of storage as shown
in the Storage and Disposition Final PE[S. Included in the table are the calculated annual doses to the
maximally exposed memkr of the public and the average exposed member of the public from the continued
storage of plutonium, and a projection of the fatal cancer risks to these individuals from 50 years of storage.
An annual dose of 6,3x1 0-6 person-~m would be incurred by the population of 350,000. The corresponding
number of fatal cancers in this population from 50 years of storage would be 1,6x10-7. An annual dose of
1.8x 10“8 mrem has been calculated for the MEI. From 50 years of storage, the corresponding risk of fatal

cancer to this individual would be 4.5x10-13. To put these doses into perspective, comparisons with natural
background radiation doses arc also provided in the table. The storage doses are much lower than those from
total site operations, as shown in Section 4.28,3,

Table 4-11. Potential Radiological Impacts on tbe Public of
Alternative 1: No Action; Continued Storage of Plutonium at Pantex

Population dose within 80 ksn for year 2030

Atmospheric release pathway (person-rem) (a)

Liquid release pathway (person-rem) o

Atmospheric and liquid release pathways combined (person-rem) 6.3x10-6

Percent of natural background 5.4XI09

50-year fatal cancers I.6x10”7

Annual dose to the maximally exposed individrral

Atmospheric release pathway (mrem) (a)

Total liquid release pathway (mrem) o

Atmospheric and liquid release pathways combined (ntrem) 1.8XIO”S

Percent of natural background 5.4x 10“9

50-year fatal cancer risk 4.5XIO”13

Annual dose to the average exposed individual within 80 km’

Atmospheric and liquid release pathways combined (ntrem) 1.8x IO”S

50-year fatal cancer risk 4,5XIO”13
a The atmosphericreleasesfor theNo ActionAttemativewoutdnotbe ~asurable abovebackground

radiation.me atmosphericmd liquidreleasepathwayscombinedwascalculatedwith measured data
from direct doses outside the facility,

b Tbe annual naturat background radiation Ievet at Pantex is 332 mrcm for tbe average individual; !he
population within 80 knl (50 tni) in 2030 woutd receive 1I6,2W person .rem.

c Ohlained by dividing the population dose by tbe number of people projcc[ed to live within 80 km
(50 mi) of Pantex in 2030(350,000).

Key: R~TS, Rocky Flats Environmental Technology Site.
Notti me quantity of plutonium pits at Pantex to bc stored in upgraded facilities in Zone 12 would be
slightly increased by the addition of pits from RFETS, h was detenni”ed that the overalt effect of
moving Pan!cx and RWTS pits from Zone 410 upgraded Zone 12 storage facilities would cesult in
lower potential releases of radioactive materials (and hence, impacts) to the public. Atl values shown
in [be above table are associated with Zone 4 reteases onl~ therefore, they serve as upper bounding
estimates for potential impacts incurred from Zone 12 releases (i.e., potential impacts from Zune 12
releases would not exceed the values presented above),
Source: DOE 1996a,

Under the No Action Alternative, the annual average dose to a worker involved in storage operations and the
annual dose to the total storage workforce would be 116 mrcm and 3 person-rem, respectively, as shown in
Table 4-12. The associated risk of fatal cancer to the average worker from 50 years of storage operations
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Table 4-12. Potential Radiological Imprsct8 on
Workers of Alternative 1: No Action; Continued

Storage of Plutonium at Pantex
Total dose (person-remlyr) 3

50-year fatal cancers 0.060

Average worker dose (mremiyr) 116

50-year fatal cancer risk 2.3x IO”3

Key: RFETS, Rocky Flats Environmental Technology Site.
Note: Under the No Action Attemative (with pits from RFETS), 25 in-plant
workers monitored for radiation exposure would be required to operate the
storage facili[y. The radiological limit for an individual worker is
5,oOO medyr (DOE 1995e). However,the maximumdose to a worker
involvedin storageoperationswould be kept below 50Qnuedyr. Based on
a review of worker doses associated with similar operations. an average
worker dose of I I6 mretniyr has been conservatively assumed. An effec!ivc
ALARA program would ensure that doses are reduced to levels that areas
low as is reasonably achievable.
Source: DOE 1996a.

would be 2,3x10-3, and the projected number of fatal cancers in the total storage workforce from 50 years of
operation would bc 0.06.

Hazardous Chemical Impacts. Modification of Zone 12 for continued storage would slightly reduce the
hazardous chemical impacts of normal operations. The Hazard Index for the MEI would be 6x10-3, which
indicates that adverse, noncancer effects should not occrrc the cancer risk is expected to be Ix10-8. The
Hazard Index for the onsite worker would be 6x10-3, which also suggests that noncancer effects are not
expected; the cancer risk is expected to be 5x1 0-7 (DOE 1996a4-220).

4.2.4.4 SRS

Radiological frnpacts. Table&l 3 presents the dose to the population within 80 km (50 mi) from storage in
the year 2030 and the projected number of fatal cancers in this population from 50 years of storage as shown
in the Storage and Disposition Final PEIS. Included in the table are the calculated annual doses to the
maximslly exposed member of the public and the average exposed member of the public from the continued
storage of plutonium, and a projection of the fatal cancer risks to these individuals from 50 years of storage.
An annual dose of 2.9x1 04 prson-rcm would k incurred by the population of 893,000. The corresponding
number of fatal cancers in this population from 50 years of storage would be 7.2x10-6. An annual dose of
6.8x 10-6 mrem has been calculated for the MEI. From 50 yesr3 of storage, the corresponding risk of fatal
cancer to this individual would be 1.7x10-10. To put these doses into perspective, comparisons with natural
background radiation doses are alsoprovided in the table.

Under the No Action Alternative, the annual average dose to a worker involved in storage operations and the
annual dose to the total storage workforce would & 250 mrem and 7.5 person-rcm, respectively, as shown in
Table 4–1 4, The associated risk of fatal cancer to the average worker from 50 years of storage operations
would be 5,0x10-3, and the projected number of fatal cancers in the total storage workforce from 50 years of

operation would be 0.15.

Hazardous Chemical Impacts. Hazardous chemical impacts of the No Action Alternative would b the same
as those for cummt site operations. The Hazsrd Index for the MEI at SRS would be 5x10-3, which indicates
that adverse, noncancer health effects should not occuc the cancer risk is expected to be Ix10-7. The Hazard
Index for the onsite worker would be 1,2, which suggests that onsite workers may experience adverse health
effects as a result of the exposures; the cancer risk is expected to be 2x10-4 (DOE 1996a:4-324).
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Table 4-13. Potential Radiological Impacts on tbe Public of
Alternative 1: No Action; Continued Storage of Plutonium at SRS

Population dose within 80 km for year 2030
Atmospheric release pathway (person-rem) 2.8x104

Total liquid release pathway (person-rem)” I .OxI0“5

Atmospheric and liquid release pathways combined (person-rem) 2.9x 10“4

Percent of natural background I. IXIO”’

50-year fatal cancers 7.2x10-6

Annual dose to the maximally exposed individual

Atmospheric release pathway (mrem) 6.2x10”6

Total liquid release pathway (nrrem)a 6.1x IO-7

Atmospheric and liquid release pathways combined (mrem) 6.8XI06

Percent of natural background 2.3x10-6

50-year fatal cancer risk 1.7XIO”I0

Annual dose to the average exposed individual within 80 fun’

Atmospheric and liquid release pathways combined (nrrem) 3.2x IO”7

50-year fatal cancer risk 8.0x IO-12

~ Includes the drinking wa!er pathway.
me annual natural background radiation level at SRS is 295 nuem for the average individual; the
population within 80 km (50 nd) in 2030 would receive 263.W person-rcm.

c Obtained by dividing the population dose by the number of people projected to live within 80 km
(50 mi) of SRS in 2030 (893,~).

Source: DOE 1996a.

Table 4-14. Potential Radiological Impacta on
Workers of Alternative 1: No Action; Continued

Storage of Plutonium at SRS
Total dose (person-remlyr) 7.5

50-year fatal cancers 0.15

Average worker dose (mrentlyr) 250

50-year fatal cancer risk 5.OX10“3

Note: me radiological limit for m individual worker is 5,W nuemlyr
(~E 1995e). However, the maximum dose to a worker involved in storage
operations would be kept below 500 memlyr. Based on a review of worker
doses associated with similar operations, an average worker dose of
250 nuctiyr has been conservative y axsuimd. An eff~tive ALARAprogram
would insure that doses are reduced to levels that are as low as is reasonably
achievable,
Sourcw DOE 1996a.

4.2.4.5 LANL

Radiological 2mpacts. Table 4-15 presents the dose to the population within 80 km (50 mi) from storage in
the year 2030 and the prejecfed number of fatal cancers in this population from 50 years of storage as shown

in the Srorage and Disposition Final PEIS, The table also includes the calculated annual doses to the
maximally exposed member of the public and the average exposed member of the public from continued
storage of plutonium, and projects the fatal cancer risk to these individuals from 50 years of storage, An
annual dose of 2.7 person-rem would be incttrrcd by the population of 278,000. The corresponding number
of fatal cancers in this population from 50 years of storage would be 0.068. An annual dose of 6.5 mrem is
calculated for the MEI. From 50 years of storage, the coffesponding risk of fatal cancer to this individual
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Table 4-15. Potential Radiological Impacta on the Public of
Alternative 1: No Action; Continued Storage of Plutonium at LANL

Population dose within 80 km for year 2030

Atmospheric release pathway (person-rem) 2.7

Liquid release pathway (person-rem) -o

Atmospheric and liquid release pathways combined (person-rem) 2.7

Percent of natural background’ 2,8x10-3

50-year fatal cancers 0.068

Annual dose to the maximally exposed individual

Atmospheric release pathway (mrem) 5.7

Total liquid release pathway (uuem) 0.80

Atmospheric and liquid release pathways combined (mrem) 6.5

Percent of natural background’ 1.9

50-year fatal cancer risk l,6x10”4

Annual dose to the average exposed individual within 80 fun’
Atmospheric release pathway (mem) 9.7X1O”3

50-year fatal cancer risk 2.4x 10-7

a The annual natural background radiation level at LANL is 342 mrem for the average individual; tbe
population within 80 km (50 mi) in 2030 would receive 95,000 person-rem.

b Although the mmimafly exposed individud receives a dose, no Wpulation groups are exposed 10my
liquid pathways.

‘ Obtained by dividing tbe population dose by the number of people projected to live within 80 km
(50 mi) of the site in 2030 (278,~).

Ken LANL, Las Alamos National Laboratory.
Source: DOE 1996a4-376.

would be 1.6x104. To put these doses into perspective, compti sons with naturul background radiation doses
are included in the table.

Under the No Action Alternative, the annual average dose to a worker involved with storage operations and
the mtnual dose to the total storage worMorce would be 250 mrem and 12.5 pemon-fem, respectively, as shown
in Table 4–16. The risk of fatal cancer to the average worker from 50 years of storage operations would be
5.OX10-3, md the projectd number of fatal cancers in the total storage workforce from 50 years of operation
would be 0.25.

Table 4-16. Potential Radiological Impacts on
Workers of Alternative 1: No Action; Continued

Storage of Plutonium at LA”NL
Total dose (person-redyr) 12,5

50-year fatal cancers 0,25

Average worker dose (mredyr) 250

50-year fatal cancer risk 5.OxI0“3
Key: LANL, Los Alamos National Laboratory.
No@ The radiological limit for an individual worker is 5,~ nuetiyr. It is
assumed that there are 50 workers, badged with dosimeters [o monitor
radiation exposure, with a conservatively estima[ed average dose of
250 nuendyr per worker. An effective ALARA program would ensure that
doses are reduced to levels that areas low as is reasonably achievable.
Source: DOE 1996x4-377,
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Harardous Chemical Irnpaet.s. The hazardous chemical impacts of the No Action Alternative would be the
same as those of current site operations. The Hazard Index for the MEI from normal operations at LANL
would be 3X102, which indicates that adverse, noncancer health effects should not OCCULthe cancer risk is
expected to be 5x10-6. The Hazard Index for the onsite worker would be 5x10-2, which also suggests that
noncancer effects are not expected; the cancer risk is expected to be 2x10-4 (DOE 1996z4-377).

4.2.4.6 RPETS

Radiological Impacts. Table 4-17 presents the dose to the population within 80 km (50 mi) from storage in

the year 2030 aod the projected number of fatal cancers in this population from 50 years of storage as shown
in the Storage and Disposition Final PEIS. The table also includes the calculated annual doses to the
maximally exposed member of the public and the average exposed member of the public from continued
storage of plutonium, and projects the fatal cancer risk to these individuals from 50 years of storage. An
annual dose of 0.10 person-rem would be incumed by the population of3,116,000. The corresponding number
of fatal cancers in this population from 50 years of storage would be 2.5x10-3. An annual dose of 0.48 mrem
is calculated for the MEL From 50 years of storage, the correspmsd}ng risk of fatal cancer to this individual
would be 1,2x10-5. To put these doses into perspective, comparisons with natural background radiation doses

are included in the table.

Table 4-17. Potential Radiological Impacts on the Public of
Alternative 1: No Action; Continued Storage of Plutonium at RFETS

Population dose within 80 km for year 2030

Atmospheric release pathway (person-rem) 0.10

Liquid release pathway (person-rem) o

Atmospheric and liquid release pathways combined (person-rem) 0.10

Percent of natural background’ 9. IXIO”6

50- year fatal cancers 2.5x IO”3

Annual dose to the maximally exposed individual

Atmospheric releae paLhway(nrrem) 0.13

Total liquid release pathway (rnrem) 0,35

Atmospheric and liquid release pathways combined (nrrem) 0.48

Percent of natural background” 0,14

50-year fatal cancer risk I.2X105

Annual dose to the average exposed individual within 80 kmb

Atmospheric release pathway (mrem) 3.2x10-5

50-year f~tal cancer risk 8.0x10”10

a me mnud natural background radiation level at R~TS is 353 nuem for the average individual; the
population wilhin 80 km (50 mi) in 2030 would receive 1,1fM,fUXlperson-rem.

b Obtained by dividing the population dose by the number of people projected to live within 80 km
(50 mi) of the si[e in 2030 (3.116,~).

Key: RFETS, Rocky Flats Environmental Technology Site,
Source: DOE 1996a:4-356.

Under the No Action Alternative, the annual average dose to a worker involved with storage operations and
the annual dose to the total storage workforce would be 250 mrem and 25 person-rem, respectively, as shown

in Table 4– 18 workers. The risk of fatal cancer to the average worker from 50 years of storage operations
wuuld be 5.OX10-3, and the projected number of fatal cancers in the total storage workforce from 50 years of
operation would be 0,50.

4-18



Environmental Consequences

Table 4-18. Potential Radiological Impacts on
Workers of Alternative 1: No Action; Continued

Storage of Plutonium at RFETS
Total dose (person-remlyr) 25

50-year fatal cancers 0.50

Average worker dose (mremfyr) 250

50-year fatal cancer risk 5.0XI03
Key: RFETS, Rocky ~ats Environmental Technology Site.
Note: The radiological limit for an individual worker is 5,000 nuemiyr. It is
assumed that there are 1W workers, badged with dosimeters to monitor
radiation exposure, with a conservatively estimated average dose of
250 nuemlyr per worker. An effective ALARA program would ensure rhat
doses are reduced to levels that areas low as reasonably achievable.
Source: DOE 1996x4-357.

Hazardous Chemical Impacts. The ha2ardous chemical impacts of the No Action Alternative would be the
same as those of current site operations. The Hazard Index for the MEI from normal operations at RFETS
would be 1x10-3, which indicates that adverse, noncancer health effects should not uccuc the cancer risk is
expected to be 2x 10-8. The Hazard Index for the onsite worker would bc 1x 10“2, which also suggests that
noncancer effects are not expected; the cancer risk is expected to he 2X10“6 (DOE 1996%4-357).

4.2.5 Facility Accidents

The facilities involved in plutonium storage under the No Action Alternative are operated in accordance with
DOE orders, which ensure that the risk to the public of prompt fatalities due to accidents, or cancer fatalities
due to operations are minimized. The safety of workers and the public from accidents at existing facilities is
also controlled by Technical Safety Requirements specified in detail in a Safety Analysis Report (SAR) or a
Basis for Interim O~rations (BIO) ducument prepared and maintained specifically for a facility or a process
within a facility. Under these controls, any change in approved operations or facilities could cmtail operations
until it can be established that worker and public safety has not been compromised.

4.2.5.1 Hanford

The Plutonium Finishing Plant Safety Analysis Report (WHC-SD-CP-SAR-021 ) analyzes a wide spectrum
of accidents that are primarily msuciated with prmessing rather than vault storage. This is because a release
from a vault would require more severe accident conditions than are normally analyzed in a SAR. The
accidents in the SAR consist of potential prmess accidents such as fires, explosions, and criticality as well as
an externally initiated aircraft crash and earthquake. An estimate of the effects of potential accidents in the
existing storage vault at Hanford can be derived from similar storage accidents that have been postulated for
m upgraded storage facility. A severe-consequence, low-frequency accident for storage under the No Action
Alternative would be a beyond-design-basis emthqu~e. If this accident were to occur, there would k an
estimated 0.12 LCF in the offsite population within 80 km (50 mi). The estimated frequency of the emthquake
with sufficient damage to cause a release is 1.Ox 10-7 ~r year. Consistent with the treatment of
beyond-design-basis emtbqu&e in this SPD EIS, this corresponds to a frequency in the range from extremely
unlikely to beyond extremely unlikely. For the MEI and noninvolved worker, there would be latent cancer
fatality (LCF) probabilities of 1.7x10-5 and 2.2x10-3, respective y. A potentially more frequent accident is
penetration of the primary containment vessel caused by corrosion, If this accident were to occur, the

estimated number of cancer fatalities in the offsite population would be 1.3x10-3. The estimated frequency
of this accident is 6.4x 10-3 per year, which corresponds to a frequency of unlikely. For the MEI and
non involved worker, the corresponding LCF probabilities would he 1.8x10-7 and 1.8x 10“5, respectively.
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4.2.5.2 INEEL

The Final Safety Analysis Report for the Fuel Manufacturing Facility, B1lildirrg 704 (ANL-fFR-57) and the
Final Safety Analysis Report of the Zero Power PlutoniLtm Reactor Facilify at ANL–W analyzed a wide
spectrum of design basis accidents. These studies indicate that these facilities are low hazard based on the

effects of design basis accidents. However, these studies do not normally analyze the effects of severe
accidents. An estimate of the effects of potential severe accidents in the existing storage vault at fNEEL can
be derived from similar storage accidents that have been postulated for an upgraded storage facility. A
severe-consequence, low-frequency accident for storage under the No Action Alternative would be a
beyond-design-basis earthquake. If this accident were to ~cur, there would be an estimated 0.33 LCF in the

offsite population within 80 kln (50 mi). The estimated frequency of the earthquake with sufficient damage
to cause a release is 1.0x10-7 per year. Consistent with the treatment of beyond-design-basis earthquake in
this SPD EIS, this corresponds to a frequency in the range from extremely unlikely to beyond extreme]

7unlikely. For the MEI and noninvolved worker, there would be LCF probabilities of 9.8x10-4 and 2.OX10 ,
respectively. A potentially more frequent accident is penetration of the primary containment vessel caused by
corrosion. If this accident were to occur, the estimated number of LCFS in the offsite population would be
5.1 X104. The estimated frequency of this accident is 6.4x10-2 per year, which corresponds to a frequency of
anticipated, For the MEI and non involved worker, the corresponding LCF probabilities would be 1,6x 10“6
and 2.3x 10-5, respective] y.

4.2.5.3 Pantex

Under the No Action Alternative, sur’phrs plutonium pits would be stored at Pantex in upgraded facilities in
Zone 12 South. The Storage and Disposition Final PEIS postulates a set of accidents involving upgraded
storage of surplus plutonium pits that could result in releases of plutonium impacting noninvolved workers and
the offsite population. For that set of accidents, tbe maximum consequences would be from

beyond-design-basis earthquake (estimated probability of occurrence: 10x10-7 per year), which would cause
an estimated 0.26 LCF in the population within 80 km (50 mi) of the Pantex site. In terms of the treatment
of beyond-design-basis earthquakes in this SPD EIS, that figure corresponds to a frequency in the range of
extremely unlikely to beyond extremely unlikely. For the MEI and the noninvolved worker, the LCF
probabilities would be 1.7x10-3 and 4.7x10-3, respectively. A potentially more frequent accident is ~netration
of the primary containment vessel caused by corrosion, which would result in an estimated 4.4x 10-4 LCF in
the offsite population. The estimated frequency of this accident is 4.OX102 per year, which corresponds to
a frequency of anticipated. For the MEI and noninvolved worker, the corresponding LCF probabilities would
be 2.9x10-6 and 7.2x10-6, respectively.

4.2.5.4 SRS

Under the No Action Alternative, plutonium would be stored at SRS in a mtilfied APSF. This mtilfication
should result in a reduced risk of accidents to workers and the public. Design modifications of the storage
facility would ensure that the continued storage of plutonium is in accordance with contemporary DOE orders
and applicable regulations, and that the risks to the public of prompt fatalities due to accidents and of LCFS
due to operations are minimized. The safety of workers and the public during operations would be routinely
controlled through Technical Safety Requirements specified in approved safety analyses for SRS facilities.

The Storage ad Disposition Final PE[S postulates a set of accidents involving storage of plutonium pits that
could result in releases of plutonium impacting noninvolved workers and the offsite population. For that set
of accidents, the maximum consequences would be from a beyond-design-basis earthquake (estimated
probability of occurrence: 1.Ox 10-7 per year), which would cause an estimated 0,098 LCF in the population
within 80 km (50 mi) of SRS. In terms of the treatment of beyond-design-basis earthquakes in this SPD EIS,
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that figure comsponds to a frequency in the range from extremely unlikely to beyond extremely unlikely. For
the MEI and the noninvolved worker, the LCF probabilities would be 2.OX10-5 and 9.8x10-4, respective y.
A potentially more frequent accident is penetration of the primary containment vessel caused by corrosion,
which would result in an estimated 1.4x10-3 LCF in the offsite population. The estimated frequency of this
accident is 4.8x 10“3 per year, which corresponds to a frequent of unlikely. For the MEI and non involved

zworker, the corresponding LCF probabilities would be 2,9x10- and 1.2x10-5, respectively.

4.2.5.5 LANL

Under the No Action Alternative, plutonium would continue to be stored at the site in existing facilities. These
facilities currently operate in accordance with DOE orders that ensure that the risk to the public of prompt
fatalities due to accidents or cancer fatalities due to operations are minimized. The safety to workers and the
public from accidents at existing facilities is also controlled by Technical Safety Requirements specified in
detail in a SAR or BIO document prepared and maintained s~citically for a facility or prmess within a facility.
Under these controls, any change in approved oprations or to facilities could curtail operations until it can be
established that worker and public safety has not been compromised.

4.2.5.6 RFETS

Under the No Action Alternative, plutonium pits would no longer be stored at the site, but other nonpit
plutonium material would continue to be stored in existing facilities. These facilities currently operate in
accordance with DOE orders that ensure that the risk to the public of prompt fatalities due to accidents or
cancer fatalities due to operations are minimized. The safety to workers and the public from accidents at
existing facilities is also controlled by technical safety requirements specified in detail in a SAR or BIO
document prepared and maintained specifically for a facility or process within a facility. Under these controls,
any change in approved operations or to facilities could curtail operations until it can be established that worker
and public safety has not been compromised.

4.2.6 Transportation

As the No Action Alternative would involve no intersite transpofiation of radioactive materials between any
of the candidate sites, no transportation impacts would be expected if this alternative were implemented.

4.2.7 Environmental Justice

4.2.7.1 Hanford

As discussed in other parts of Section 4.2, operations conducted under the No Action Alternative would pose
no significant health or other environmental risks to the public. The likelihood of an LCF for the MEI over
50 years of storage would be approximately 1 in 100 million, and the expected number of LCFS among the
general population residing in the potentially affected area would be 1.2x10-3 (see Table 4-7). Radiological
and nonradiological risks posed by implementation of the No Action Alternative would be small regardless
of the racial and ethnic composition of the population, and independent of the economic status of individuals
comprising the population. Operation of storage facilities at Hanford under the No Action Alternative would
have no disproportionately high and adverse effects on minority or low-income populations.

4.2.7.2 INEEL

As discussed in other parts of Section 4.2, operations conducted at INEEL under the No Action Alternative
would pose no significant health or other environmental risks to the public. The likelihood of an LCF for the
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MEI over 50 years of storage would be essentially zero, and the expcted number of LCFS among the general
population residing in the potentially affected area would be 1.9x10-6 (see Table 4-9). Radiological and
nonradiological risks posed by implementation of the No Action Alternative would be small regardless of the
racial and ethnic composition of the population, and independent of the economic status of indl viduals

comprising the population. Operation of storage facilities at fNEEL under the No Action Alternative would
have no disproportionately high and adverse effects on minority or low-income populations.

4.2.7.3 Pantex

As discussed in other parts of Section 4.2, operations conducted at Pantex under the No Action
Alternative would pose no significant health or other environmental risks to the public. The likelihood of an
LCF for the MEI over 50 years of storage would b essentially zero, and the expected number of LCFS among
the general population residing in the potentially affected area would be 1.6x10-7 (see Table 41 I ).
Radiological and nonmdiological risks posed by implementation of the No Action Alternative would be small
regardless of the racial and ethnic composition of the population, and independent of the economic status of
individuals comprising the population. Operation of storage facilities at Pantex under the No Action
Alternative would have no disproportionately high and tiverse effects on minority or Iow-incom populations,

4.2.7.4 SRS

As discussed in other parts of Section 4.2, o~rations conducted at SRS under the No Action Alternative would
pose no significant health or other environmental risks to the public. Tbe Iikelibood of an LCF for tbe MEI
over 50 years of storage would be essentially zero, and the expected number of LCFS among the general
population residing in the potential] y affected area would be 7.2x10-6 (see Table 413). Radiological and
nonmdiological risks posed by implementation of the No Action Alternative would be small regardless of the
racial and ethnic composition of the population, and independent of the economic status of individuals
comprising the population. Operation of storage facilities at SRS under the No Action Alternative would have
no disproportionately high and adverse effects on minority ur low-income populations.

4.2.7.5 LANL

As discussed in other parts of S=tion 4,2, operations conducted under the No Action Alternative would pose
no significant health or other environmental risks to the public. The Iikelihoud of an LCF for the MEI would
be approximately 1.6x10-4, and the expected number of LCFS among the general population residing in the
potentially affected area would be 6.8x10-2 (see Table 4-1 5). Radiological and nonradiological risks posed
by implementation of the No Action Alternative would be small independent of the racial and ethnic
composition of the population, and independent of the economic status of individuals comprising the
population. Operation of storage facilities at LANL under the No Action Alternative would have no
disproportionately high and adverse effects on minority or low-income populations.

4.2.7.6 RFETS

As discussed in other parts of Section 4.2, operations conducted under the No Action Alternative would pose
no significant health or other environmental risks to the public. The likelihood of an LCF for the MEI over

50 years of storage would be approximately 1.2x10-5, and the expected number of LCFS among the general
population residing in the potentially affected area would be 2.5x10-3 (see Table +17). Radiological and
nonradiological risks posed by implementation of the No Action Alternative would be small independent of
the racial and ethnic composition of the population, and independent of the economic status of individuals
comprising the population. Operation of storage facilities at RFETS under the No Action Alternative would
have no disproportionately high and adverse effects on minority or low-income populations,
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4.2.8 Geology and Soils

4.2.8.1 Hanford

Continued storage of surplus plutonium, or the No Action Alternative, at Hanford would have no additional
impacts on the geologic or soils resources. In the Storage and Disposition Final PEIS, hazards from the

large-scale geologic conditions were analyzed in detail. The analysis determined that these hazards present
an acceptable risk to Iong-tem storage facilities; this decision is not revisited in this SPD EIS. More detailed
descriptions of the impacts of the potential geologic hazards at Hanford are included in the S?orage and

Disposition Final PE/S (DOE 1996z4-454-47). Potential effects of accidents initiated by natural phenomena
such as earthquakes are discussed in Section 4.2.5.1.

Because no ground-disturbing activities would be needed for the No Action Alternative at Hanford, the soil
attributes at current facility locations are inconsequential. Continued storage of surplus plutonium would not
impact available geologic resources, Other than crushed rock, sand, and gravel, no economically viable
geologic resources have been identified at Hanford. No soils at Hanford are currently classified as prime
farmland.

4.2.8.2 INEEL

Continued storage of surplus plutonium, or the No Action Alternative, atfNEEL would have no additional
impacts on the geologic or soils resources. In the Storage and Disposition Final PEIS, hazards from the
large-scale geologic conditions were analyzed in detail. The analysis detemined that these hazards present
an acceptable risk to long-term storage facilities; this decision is not revisited in this SPD EIS, More detailed
descriptions of the impacts of the potential geologic hazards at INEEL are included in the Storage and

Disposition Final PE/S (DOE 1996a:4- 1484-150). Potential effects of accidents initiated by natural
phenomena such as earthquakes are discussed in Section 4.2.5.2,

Because no ground-disturbing activities would be needed for the No Action Alternative at fNEEL, the soil
attributes at current facility locations are inconsequential. Continued storage of surplus plutonium would not
impact available geologic resources. Other than sand, gravel, and pumice, no economically viable geologic
resources have been identified at INEEL. No soils at fNEEL are currently classified as prime famland,

4.2.8.3 Pantex

Continued storage of surplus plutonium, or the No Action Alternative, at Pantex would have no additional
impacts on the geologic or soils resources. In the Storage and Disposition Final PEIS, hazards from the
large-scale geologic conditions were analyzed in detail. The analysis deternzined that these hazards present
an acceptable risk to long-temr storage facilities; this decision is not revisited in this SPD EIS. More detailed
descriptions of the impacts of the potential geologic hazards at Pantex are included in the Srorage and

Disposition Final PE/S (DOE 1996z4-204-4-206), Potential effects of accidents initiated by natural
phenomena such as earthquakes are discussed in Section 4.2.5,3.

Modifying Zone 12 to provide for continued plutonium storage was determined to have no director indirect
effects on geologic resources (DOE 1996a:4-204). No economically viable geologic resources have been
identified at Pantex, Pantex is underlain by soils of the Pullmarr-Randall assmiation. The Pullman soil is
classified as prime farmland. Pantex is exempt from the Farmland Protection Policy Act (FPPA) under
Section 1540(c)(4) (7 U.S.C. SS4201 ) because the acquisition of Pantex property uccurred prior to the FPPA
effective date of June 22, 1982 (DOE 1996a3-148).
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4.2.8.4 SRS

Continued storage of surplus plutonium, or the No Action Alternative, at SRS would have no additional
impacts on the geologic or soils resources. In the S/orage and Disposition Final PE/S, hazards from the
large-scale geologic conditions were analyzed in detail. The analysis determined that these hazards present
an acceptable risk to Iong-tem storage facilities; this decision is not revisited in this SPD EIS. More detailed
descriptions of the impacts of the potential geologic hazards at SRS are included in the Storage and

Disposition Final PE[S (DOE 1996z4-309-4-3 1I ). Potential effects of accidents initiated by natural
phenomena such as earthquakes are discussed in Section 4,2.5.4.

Because no ground-disturbing activities beyond those analyzed in the Srorage and Disposition Final PEIS

would be needed for the No Action Alternative at SRS, the soil attributes at current facility Iucations are
inconsequential. Continued storage of surplus plutonium would not impact available geological resources,
No economically viable geologic resources have been identified at SRS. No soils at SRS are currcrztly
classified as prime farmlands,

4.2.8.5 LANL

Continued storage of surplus plutonium, or the No Action Alternative, at LANL would have no additional
impacts on the geologic or soils rcsoumes, In tbe Storage and Disposition Final PE[S, hazards from the large-
scale geologic conditions were analyzed in detail. The analysis determined that these hazards present an
acceptable risk to long-term storage facilities; this decision is not revisited in this SPD EIS. More detailed
descriptions of the impacts of the potential geological hazards at LANL are included in the S[orage and

Disposition Final PEIS (DOE 1996%4-371). Potential effects of accidents initiated by natural phenomena
such as earthquakes are discussed in Section 4.2.5.5.

Because no ground-disturbing activities would be needed for the No Action Alternative at LANL, tbe soil
attributes at current facility locations are inconsequential. Continued storage of surplus plutonium would not
impact available geological resources, No economically viable geologic resources have been identified at
LANL. No soils at LANL are currently classified as prime farmland.

4.2.8.6 WETS

Continued storage of surplus plutonium, or the No Action Alternative, at RFETS would have no additional
impacts on the geologic or soils resources. In the Srorage and Disposition Final PEIS, hazards from the large-
scale geologic conditions were analyzed in detail. The analysis determined that these hazards present an
acceptable risk to long-tet’m storage facilities; this decision is not revisited in this SPD EIS. More detailed
descriptions of the impacts of the potential geological hazards at RFETS are included in the Storage and
Disposition Final PEIS (DOE 1996z4-350). Potential effects of accidents initiated by natural phenomena
such as earthquakes are discussed in Section 4.2.5.6.

Because no ground-disturbing activities would be needed for the No Action Alternative at RFETS, the soil
attributes at current facility locations are inconsequential. Continued storage of surplus plutonium would not
impact available geological resources. No economically viable geologic resources have been identified at

RFETS. No soils at RFETS are currently classified as prime farmland.

4-24



Environmental Consequences

4.2.9 Water Resources

4.2.9.1 Hanford

The Srorage and Disposition Final PEIS found that sur’face water withdrawals from the Columbia River are
not expected to increase from the cumnt usage of 13.5 billion 1/yr (3.6 billion gal/y r). Restoration programs
would continue, and water quality should improve. No additional impacts on groundwater are anticipated
(DOE 1996x4-39).

4.2.9.2 INEEL

The Storage and Disposition Fiml PEIS found that construction and operation of long-term storage facilities
at INEEL would not affect water resources. No surface water would be used for construction and normal
operation of these facilities. No additiomd impacts on groundwater are anticipated. Cument groundwater use
should decrease, and existing tritium plumes in groundwater, includlng perched grmrndwater, should continue
to migrate southwest. Studies show that water withdrawals could change the existing plumes’ direction to the
east (DOE 1996a:4-143).

4.2.9.3 Pantex

The Storage and Disposition Final PEIS found that no demands on surface waters would occur. Because
sm’face water is not used, there would be no impact on surface water availability or quality
(DOE 1996% 4-1 98). The analysis also found that as baseline conditions and operations continued,
groundwater usage would decrease from 836 million 1/yr (22 1 million gal/yr) to 249 million 1/yr
(65.7 million gat/yr) by 2005. Groundwater would continue to be withdrawn from the Ogallala aquifer from
wells on the Pantex property. Groundwater restoration activities would continue, including pump, treatment,
and reinjcction activities (DOE 1996z4- 198).

4.2.9.4 SRS

The Storage and Disposition Final PEIS found that surface water withdrawals from the Savannah River will
decrease from 140.4 billion l/yr (37.1 billion gal/yr) to 127 billion l/yr (33.6 billion gal/yr) by 2005. As a
result, the analysis concluded water quality would improve. The analysis also found that additional
withdrawals to support Iong-tem storage facilities at SRS would have minimal impacts on regional
groundwater levels. Water requirements to support these facilities were expected to represent much less than
1 percent of projected annual withdrawals (DOE 1996a4-306).

4.2.9.5 LANL

The Storage and Disposition Final PEIS found that constnrction and operation of long-term storage facilities
at LANL would not affect water resources, No smface water would be used for construction and normal
operation of these facilities. No additional impacts on groundwater are expected (DOE 1996%4-369-370).

4.2.9.6 WETS

The Storage and Disposition Fiml PEIS found that construction and operation of Iong-tem storage facilities
at RFETS would not affect water resources. No surface water would be used for constmction and normal
operation of these facilities. No additional impacts on groundwater are expected (DOE 1996x4-348-349).
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4.2.10 Ecological Resources

4.2.10.1 Hanford

Under the No Action Alternative, there would not be any construction or demolition of buildings, and any
modifications required to ensure safe storage would not result in any appreciable change to cument conditions,
Because no new construction would recur, the No Action Alternative would have no impact on ecological
resources, including terrestrial and aquatic resources, wetlands, and threatened and endangered species.

4.2.10.2 INEEL

Under the No Action Alternative, there would not be any construction or demolition of buildings, and any
modifications required to ensure safe storage would not result in any appreciable change to cumnt conditions.
Because no new construction would uccur, the No Action Alternative would have no impact on ecological
resources, including terrestrial and aquatic resources, wetlands, and threatened and endangered species,

4.2.10.3 Pantex

Under the No Action Alternative, Zone 12 facilities would be upgraded to provide for continued storage of
surplus plutonium materials. The Storage and Disposition Final PEIS (DOE 1996a:4-207) determined that

upgrading these facilities would cause minimal disturbance Of biological resources. The baseline resources
described in Chapter 3 are the existing biotic conditions.

4.2.10.4 SRS

In accordance with the ROD (December 12, 1995) for the Final E/S, lrrterim Marragemen[ of Nuclear

Material$, DOE is planning to construct a new APSF in F-Area. This facility would enable SRS to stabilize
and package plutonium metals and oxides to meet storage criteria and to provide space for storage of all
plutonium and special actinide materials. Construction of APSF is expected to be completed by 2001;
environmental consequences from this action are documented in the assmiated EIS (DOE 1995b).

4.2.10.5 LANL

Under the No Action Alternative, there would not be any construction or demolition of buildings, and any
mmfitications required to ensure safe storage would not result in my appreciable change to current conditions.
Because no new constmction would occur, the No Action Alternative would have no impact on ecological
resources, including terrestrial and aquatic resources, wetlands, and threatened and endangered species.

4.2.10.6 RFETS

Under the No Action Alternative, there would not be any construction or demolition of buildings, and any
modifications required to ensure safe storage would not result in any appreciable change to current conditions.
Because no new construction would occur, the No Action Alternative would have no impact on ecological
resources, including terrestrial and aquatic resources, wetlands, and threatened and endangered species.
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4.2.11 Cultural and Paleontological Resources

4.2.11.1 Hanford

Under the No Action Alternative, DOE would continue storage of plutonium material in the Plutonium
Finishing Plant (PFP) in stabilized forms pursuant to Defense Nuclear Facilities Safety Board (DNFSB)
Recommendation 94-1. Any impacts on cultural or paleontological resources from these missions would be
independent of the proposed action and would k addressed through separate regulatory compliance procedures
and consultations (DOE 1996x4-5 I).

4.2.11.2 INEEL

Under the No Action Alternative, DOE would continue storage of plutonium material at ANL-W ZPPR and
FMF vaults in stabilized forms pursuant to DNFSB Recommendation 94–1. Any impacts on cultural or
paleontologicai resources from these missions would be independent of the proposed action and would k
addressed through separate regulatory compliance procedures and consultations (DOE 1996a:4- 154).

4.2.11.3 Pantex

Under the No Action Alternative, Zone 12 facilities would be upgraded to provide for continued storage of
surplus plutonium materials. Impacts on cultural or paleontological resources should & minimal. Any impacts
on cultural or paleontological ~sources frum these missions would be independent of the proposed action and
would be addressed through separate regulatory compliance procedures and consultations (DOE 1996a4-209).

4.2.11.4 SRS

Under the No Action Alternative, DOE would continue storage of plutonium material in F-Area in stabilized
fores pursuant to DNFSB Recommendation 941. Any impacts on cultural or paleontological resources from
these missions would be independent of the proposed action and would be addressed through separate
regulatory compliance procedures and consultations (DOE 1996% 4-3 15).

4.2.11.5 LANL

Under the No Action Alternative, DOE would continue storage of plutonium material in NMSF in stabilized
form pursuant to DNFSB Recommendation 941. Any impacts on cultural or paleontological resources from
these missions would be independent of the proposed action and would be addressed through separate
regulatory compliance procedures and consultations (DOE 1996z4-373).

4.2.11.6 RFETS

Under the No Action Alternative, DOE would continue storage of plutonium material in a existing facilities
unstabilized fompursuant to DNFSBRecommendation 94-l. Anyimpacts oncultural orpaleontological
resources from these missions would be inde~ndent of the proposed action and would be addressed through
separate regulatory compliance prmedures and consultations (DOE 1996K4-352).

4.2.12 Land Useand Visual Resources

With theexception of Pantex, where Zone 12facilities would beupgraded toprovide forcontinued storage
of surplus plutonium materials, there would not be a change in existing land use at any of the sites. This
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construction would take place on previously disturbed land, and therefore would not cause a major change in
any existing land-use plans at the site.

4.2.13 Infrastructure

4.2.13.1 Hanford

The cument infmstmcture at Hanford is capable of supporting all anticipated missions and functions associated
with the No Acdon Alternative, However, cetinactions under that almmative could msultin changes to the
site infrmtmctu~, buttiey mnotex~td tomsult inanymajorimpmt. Forinstance, upgmdesof PFP and
support services and utilities could k quired to complete stabilization and packaging activities for the cumnt
inventory of weapons-usable plutonium. Fu~herdetailed discussion on Hanford infrastmcture can be found
in the Storage and Disposition Final PEIS (DOE 1996z4-29).

4.2.13.2 INEEL

The fNEELinfmstructure would, without major modifications, be capable of supporting all anticipated
missions and functions associated with the No Action Alternative. No major site infrastructure changes would
be required. De@led data on ~EL infmstmcture are presented in the Sforage and Disposition Final PEIS

(DOE 1996a4-134, 4-135).

4.2.13.3 Pantex

The Pantex infrastructure would be capable of supporting all anticipated missions and functions associated
with the No Action Alternative. No major site infrastructure changes are required. Detailed data on Pantex
infrastructure are presented in the Srorage and Disposition Final PEIS (DOE 1996a4-295, 4-296).

4.2.13.4 SRS

The SRS infmstnrcturc would k capable of supporting all anticipated missions and functions asswiated with
the No Action Alternative. No major site infrastructure changes are required. Detailed data on SRS
infrastmcture are presented in the Storage and Disposition Final PE/S (DOE 1996a:4- 186, 4-187),

4.2.13.5 LANL

The LANL infrastructure would be capable of supporting all anticipated missions and functions associated
with the No Action Alternative. No major infrastructure changes are required. Detailed data on LANL

infrastnrcture are presented in the Storage and Disposition Final PEIS (DOE 1996%4-365).

4.2.13.6 RFETS

The RFETS infrastructure would k capable of supporting all anticipated missions and functions associated
with the No Action Alternative. No major infrastructure changes are required. Detailed data on RFETS
infrastructure are presented in the Srorage and Dispositiorr Final PE[S (DOE 1996a:4-345).
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4.3 ALTERNATIVE 2

Alternative 2 would involve constmcting and operating all three facilities for SUWIUSplutonium disposition
at Hanford. The pit conversion and immobilization facilities would be located in the existing Fuels and
Materials Examination Facility (FMEF) building, and tbe MOX facility, in a new building near FMEF in the
400 Area.

4.3.1 Construction

4.3.1.1 Air Quality and Noise

Sources of potential air quality impacts of construction under Alternative 2 at Hanford include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from Hanford construction
activities, with standards and guidelines is presented as Table 4– 19. Concentrations of air pollutants,
especial] y PM, ~ and total suspended particulate, wOuld likely increase at the site bOundaw, but shOuld nOt
exceed the Federal or State ambient air quality standards as a result of Hanford activities. Occasional
exceedances of the PM,0 and total suspended paniculates standards attributable to natural sources would be
expected to continue, Air pollution impacts during construction would be mitigated by applying, as

appropriate, standard dust control practices such as watering or sweeping of roads and watering of exposed
areas.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat from current
emissions during the planned construction pericd because of an expected decrease in overall site employment.

The location of these facilities relative to the site boundary and sensitive receptors was examined to evaluate
the potential for onsite and offsite noise impacts. Noise sources during construction would include heavy
construction equipment, employee vehicles, and truck traffic, Traffic noise associated with construction of
these facilities would occur on the site and along offsite Incal and regional transportation routes used to bring
constmction materials and workers to the site. Given the distance to the site bound~ (about 7. I km [4.4 mi]),
noise emissions from construction equipment would not likely annoy the public, These noise sources would
be far enough away from offsite areas that the contribution to offsite noise levels would be small. Some noise
sources could result in onsite impacts, such as the disturbance of wildlife. Noise would not affect threatened
and endangered species because there ure no threatened and endangered species habitats near the facility site
(see Section 4.26). Traffic associated with construction of these facilities would likely produce less than a
1-dB increase in noise levels along roads used to access the site, and thus would not result in any increased
annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by the
Occupational Safety and Health Administration (OSHA) in its noise regulations (OSHA 1997). However,
DOE has implemented appropriate heuring protection programs to minimize noise impacts on workers. These
include the use of standard silencing packages on construction equipment, administrative controls, engineering
controls, and personal hearing protection equipment.
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Table 4-19. Evaluation of Air Pollutant Concentrations Associated With Construction Under
Alternative 2: Pit Conversion in FMEF, Immobilization in FMEF and HLWVF, and

MOX in New Construction at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)’ (pg/m3) (Kg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 1O,OQO I .39 35.5 0.36
I hour 40,000 9.43 57.7 0.14

Nitrogen di[]xide Annual 100 0.107 0.357 0.36

pMIo Annual 50 0.0891 0.107 0.2 I
24 hours 150 3.03 3.8 2,5

Sulfur dioxide Annual 50 0.0101 1.64 3.2
24 hours 260 0.112 9.02 3.4
3 hours 1,300 0.765 30.4 2.3
1 hour 7oil 2.30 35.2 5.4

Other regulated
pollutants

Total suspended Annual 60 0.182 0.20 0.33
pafliculates 24 hours 150 5.66 6.43 4.3

Hazardous and other
toxic compounds

Other toxicsb Annual 0.12 0.000008 oom14 0.012
~ The morestringentof the Federaland Statestandardsis presenledif ~th exist for the averagingperiod.

Varioustox~catr pollutants(e.g., lead,benzene,hexane)could be em![tedduringconsauction and were analyzed as benzene,
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997% WDEC 1994.

4.3.1.2 Waste Management

Table 420 compares tbe wastes generated during construction of surplus plutonium disposition facilities at
Hariford with the existing treatment, storage, and disposal capacity for the various waste t~es. It is anticipated
that no TRU waste, LLW, or mixed LLW would be generated during construction, Nonradioactive wastes
generated during construction would be the responsibility of tbe construction contractor and would & managed
in accordance with existing procedures largely at offsite facilities, In addition, no soil contaminated with
hazardous or radioactive constituents should be generated during construction. However, if any were
generated, the waste would be managed in accordance with site practice and applicable Federal and State
regulations, Construction waste generation would be the same for the ceramic and glass immobilization
technologies because the same size facility would be built under either scenario.

Hazardous wastes generated during construction of surplus plutonium disposition facilities would be typical
of those generated during construction of an industrial facility, Any hazardous wastes generated during
construction would & packaged in containers approved by the U.S. Department of Tmnsporfation (DOT) and
shipped off the site to permitted commercial recycling, treatment, and disposal facilities. The additional waste
load generated during construction should not have a major impact on the Hanford hazardous waste
management system.

Nonhazardous solid wastes generated during construction of surplus plutonium disposition facilities would
be packaged in conformance with standard industrial practice, for recycling or disposal largely at offsite
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Table 4-20. Potential Waste Management Impack of Construction Under Alternative 2: Pit
Conversion in FMEF, Immobilization in FMEF and HLWVF, and MOX in New Construction

at Hanford

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Type” Generation (m31yr) Treatment Capacity Capacity Capacity

Hazardous 28 NA NA NA

Nonhazardous

Liquid 18,900 8’ NA ~d

Solid 998 NA NA NA

~ Seedefinitions in Appendix F:8.
Tremnent capacities. and the disposal capacity for nonhazardous liquid wzte, are compzed with estimated additional annuat waste
generation. All other storage and disposal capacities are compared with lotal estimated additional waste generation assuming a
3-year construction period.

c Percent of capacity of 4W Area sanita~ sewer.
d Percent of capacity of the WPPSS Sewage Treatment Facility.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitriticalion facility; NA, not applicable (i.e., it
is assumed that lbe majority of the hazardous waste and nonhazardous solid waste would be treated and disposed of off the site by
tbe construction contractor); WPPSS, Washington Public Power Supply System.

facilities. The additional waste load generated during constmction should not have a major impact on the
nonhazardous solid waste management system at Hanford.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of
surplus plutonium disposition facilities would be managed at the Washington Public Power Supply System
(WPPSS) Sewage Treatment Facility, even though it is likely that much of this waste would be collected in
ponable toilets and would be managed at offsite facilities. Nonhazardous liquid waste generation during
construction of these facilities is estimated to be 8 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of
the 400 Area sanitary sewer and 8 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS
Sewage Treatment Facility. Therefore, management of these wastes at Hanford should not have a major
impact on the nonhazardous liquid waste treatment system during construction.

4.3.1.3 Socioeconomic

Construction-related employment requirements under Alternative 2 would be as indicated in Table 4-21

Table 4-21. Construction Employment Requirements for
Alternative 2: Pit Conversion in FMEF, Immobilization in FMEF

and HLWVF, and MOX in New Construction at Hanford
Year Pit Conversion Immobilization MOX Total

200 I 77 0 0 77

2002 116 167 290 573
2003 71 268 508 847

2004 0 236 334 570

2005 0 0 170 170

2006 0 0 160 160
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste
vitrification facility,
Source: UC 1998a, 1998b, 1998c, 1998d.
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At its peak in 2003, construction of the three new plutonium disposition facilities at Hanford under this
alternative would require 847 consouction workem and should generate another 869 indirect jobs in the region.
As this total increase of 1,716 direct and indtrect jobs represents less than 0.5 percent of the projected regional
economic area (REA) workforce, it should have no major impact on the REA. Moreover, it should have little
effect on the community services currently offered in the region of influence (ROI). In fact, it should help
offset the 15 percent reduction in Hanford’s total workforce (i.e., from 12,900 to 1I ,000 workers) projected
for the years 1997-2005.

4.3.1.4 Human Health Risk

Radiological frrrpacts. No radiological risk would be incur’red by members of the public from construction
activities. According to the results of recent radiation surveys conducted in the 400 Area, a construction
worker would not be expected to receive any additional dose above natural background levels (Antonio 1998).
Nonetheless, if deemed necessary, workers maybe monitored (badged) as a precautionaV measure.

Harardons Chemical frnpacts. Tbe probability of excess latent cancer incidence asswiated with exposure
to benzene released as a result of construction activities at Hanford under this alternative has been estimated
to be much less than 1 chance in 1 million over the lifetime of the maximally exposed member of the public.

4.3.1.5 Facility Accidents

Plutonium disposition constmction activities at Hanford could result in worker injuries and fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,397 person-years of construction labor and standard industrial accident rates, approximately 240 cases of
nonfatal occupational injury or illness and 0.34 fatality could be expected (DOL 1997a, 1997b), As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.3.1.6 Environmental Justice

As discussed in other parts of Section 4.3.1, construction under Alternative 2 would pose no significant health
risks to the public, The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population, Therefore, construction activities at Hanford under Alternative 2 would
have no significant impacts on minority or low-income populations.

4.3.2 Operations

4.3.2.1 Air Quality and Noixe

Potential air quality impacts of the operation of facilities under Alternative 2 at Hanford were analyzed using
the Industrial Source Computer Short-Temr Model Version 3 (ISCST3). Operational impacts would result
from process emissions, emergency diesel generator testing, trucks moving materials and wastes, and employee
vehicles. Emissions from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from plutonium disposition
facilities, with standards and guidelines is presented m Table 422, Concentrations for immobilization in the
ceramic form are presented because they would be greater than those for the glass form. Concentrations of
air pollutants would likely increase at the site bound~, but would not exceed the Federal or State ambient
air quality standards. Occasional exceedances of the PM, ~ and total suspended patticulates standards
attributable to natural sources would be expected to continue, Air pollution impacts during operation would
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Table 4-22. Evaluation of Ajr Pollutant Concentrations Associated W]th Operations Under
Alternative 2: Pit Conversion in FMEF, Immobifizsstion in FMEF and HLWVF, and

MOX in New Construction at Hanford
Most Strim?ent

standard~r SPD Site Percent of
Averaging Guideline Increment Concentration Standard or

Pollutant Period (y~m’)’ (u#m’) (p#m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours Io,ooo “0.53 34.6 0.35
I hour 40,000 3.29 51.6 0.13

Nitrogen dioxide Annual 100 0.046 0.296 0.30

PMIO Annual 50 0.0025 0.0204 0.041
24 hours 150 0.0278 0.798 0.53

Sulfur dioxide Annual 50 0.00222 1.63 3.1
24 hours 260 0.0247 8.94 3.4
3 hours I ,300 0.168 29.8 2.3
I hour 700 0.504 33.4 5.1

Other regulated
pollutants

Total suspended Annual 60 0.CS325 0.0204 0.034
particulate 24 hours 150 0.0278 0.798 0.53

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 420 0.0406 0.0406 0.010
a ~emorestrinsent of the Federaland Statestandardsispresented if both exist forlheavcrasing period.
Key: FMEF,Fuels and MaterialsExaminationFacility HLWVF,high-level-was~evitrificationfacility SPD, surplus plutonium
disposition.

Source: EPA 1997& WDEC 1994.

k mitigatet for example, high-efficiency ptiiculate air (HEPA) filtration has been included in tbe design of
these facilities.

For a discussion of how the operation of these facilities would affect the site’s ability to continue to meet limits
of the National Emission Standards for Hazardous Air Pollutants (NESHAP) regarding airborne radiological

emissions, see Section 4.32.l.4. ~emmnootier ~SHAPlimits applicable too~mtion oftiese facilities.

The increased concentrations of nitrOgen diOxide, pMloi and sulfur diOxide frOm the OPeratiOn Of these
facilities would be a small fraction of the Prevention of Significant Deterioration (PSD) Class II area
increments as summarized in Table 4-23.

Total vehicle emissions asswiated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.

The combustion of fossil fuels associated with Alternative 2 would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 5xl 0-6percent of the 1995 annual U. S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

The location of these facilities relative to the site boundary and sensitive receptors was examined to evaluate
the potential foronsitc and offsite noise impacts. Noise sources during operations would include new or
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Table 4-23. Evaluation of Air Pollutant Increases Associated With Operations Under
Alternative 2: pit Conversion in FMEF, Immobilization in FMEF and HLWVF, and

MOX in New Construction at Hanford
Increase in PSD CIU 11 Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (utim’) (~tim3) Increment

Nitrogen dioxide Annual 0.046 25 0.18

PM ,0 Annual 0.0025 17 0.015
24 hours 0.0278 30 0.093

Sulfur dioxide Annual 0.0Q222 20 0.011
24 hours 0.0247 91 0.027
3 hours 0.168 512 0.033

Key: FMEF,Fuels and Materials Examination Facilitfi HLWVF, high-level-waste vitrification facility; PSD, prevention of significant
deterioration.
Source: EPA 1997b.

existing sources (e.g., cwling systems, vents, motors, material-handling equipment), employee vehicles, and
truck traffic. Traffic noise aasmiated with o~mtion of these facilities would occur on the site and along offsite
local and regional tmrrsportation routes used to bring materials and workers to the site. Given the distance to
the site boundary (about 7,1 km [4.4 mi]), noise emissions from equipment would not likely annoy the public.
These noise soumes would be far enough away from offsite mas that their contribution to offsite noise levels
would be small. However, some noise sources could have onsite impacts, such as the disturbance of wildlife.

Noise impacts would not affect threatened and endangered species because there are no threatened and
endangered species habitats near the facility site (see Section 4.26). Noise from traffic assmiated with
operation of these facilities would likely produce less than a I -dB increase in traffic noise levels along roads
used to access the site, and thus would not result in any increased annoyance of the public.

Operations workers could b expused to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection prugrams
to minimize noise impucts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment,

4.3.2.2 Waste Management

Table 424 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at Hanford. Although high-level waste
(HLW) would be used in the immobilization prucess, no HLW would be generated by the SUWIUSplutonium
disposition facilities. Waste generation should be the same for the ceramic and glass immobilization
technologies.

Depnding in pm’ton decisions in the RODS for the W’M PEIS, wastes could ~ treated und disposed of on the
site or at other DOE sites or commercial facilities, According to the ROD for TRU waste issued on
Januw 20, 1998, TRU and mixed TRU wrote would be certified on the site to current WIPP waste acceptance
criteria and ship~d to WfPP for disposal, Current schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.

This SPD EIS also assumes that LLW, mixed LLW, hazmdous waste, and nonha~~rdous waste wO”ld be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
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Table 4-24. Potential Waste Management Impacts of Operations Under Alternative 2: Pit
Conversion in FMEF, Immobilization in FMEF and HLWVF, and

MOX in New Construction at Hanford

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m’lyr) Treatment Capacity Capacity Capacity

TRUC 159 9 9 I of WIPP

LLW 154 NA NA <1

Mixed LLW 4 <1 <1 <1

Hazardous <33 NA NA NA

Nonhazardous

Liquid 88,0fft3 ~,d NA 37’

Solid <2,180 NA NA NA
a Seedefinitions in Appendix F.8.
b Treatmen[ capacities. and the disposal capacity for nonhazardous liquid waste, are compared with estimated additional annual waste

generation. Another storaSe anddisposal capacities arecompared with total estimated additional waste generation assutinga
10-year operation period.

c Includes mixed~U waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capaci[y of 400 Area sanitary sewer.
e Percent ofcapacityof WPPSSSewage Treatment Facility.
Kefi FMEF, Fuels and Marerials Examination Facility HLWVF, high-level-waste vitrification facility; LLW, low-level wastti NA,
not applicable (i.e., the majority of this waste is not routinely treated, stored, or disposed of on the sile); ‘fKU, transuranic; WIPP,
Waste Isolation Pilot Plant; WPPSS, Washington Public Power Supply System.

disposal of radioactive, hazardous, and mixed wastes at Hanford will be evaluated in the Hanford Sire So[id

(Radioactive and Hazardous) Wa$re ProSram E/S that is being prepared by the DOE Richland Operations
Office (DOE 1997c).

TRU wastes would be treated, packaged, and cefiified to WfPP waste acceptance criteria at the new facilities.
Drom-gas testing, real-time radiography, and loading the TRU Waste Package Transporter (TRUPACT) for
shipment to WfPP would nccur at the Waste Receiving and Processing Facility at Hanford.

TRU waste generation at surplus plutonium disposition facilities is estimated to be 9 percent of the 1,820-m3/yr
(2,38 0-yd3/yr) capacity of the Waste Receiving and Processing Facility. Atotalof l,590m3(2,080 yd3)of
TRUwaste would degenerated overthe 10-year operation period. Ifallthe TRUwaste were stored on the
site, this would k9pcrcentofthe 17,~-m3(22,200-yd3 )storage capacity available at Hanford. Assuming
that the waste were stored in 208-1 (55-gal) dmms that could be stacked two high, and allowing a 50 percent
factor fortislespace, astoragema ofabout 0.23ha(0.57 acre) would bemquimd. Therefore, impacts of the
management of additional quantities of TRU waste at Hanford should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated by these facilities would be I percent of tbe 143,000 m3
(187,000 yd3)ofcontact-handled TRUwaste that DOEplans todispose ofat WPP and I percent of the
current 168,500-m3 (220,400 -yd3) limit for WfPP (DOE 1997d:3 -3). Impacts of disposal of TRU waste at
WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the new facilities before transfer for additional
treatment anddisposal inexisting onsitefacilities. Atotdof l,540m3(2,010 yd3)of LLWwould bcgenerated
over theopration~riod. LLW generational surplus Iutonium disposition facilities isestimated to be less

?than I percent of the 1.74 million-m3 (2.28 million-yd )capacity of the LLWBurial Grounds and 1 percent
of the230,000-m3 (301,000-yd3) capacity of the Grout Vaults. Using tbe3,480m3/ha disposal Iand usage
factor for Hanford publisbed in the Storage and Disposition Fins/PE/S(DOE 1996a: E-9), 1,540 m3
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(2,01 0yd3)of waste would require 0.44-ha (l.lacres) ofdisposal space at Hanford. Therefore, impacts of
the management of this additional LLW at Hanford should not be major,

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in a manner
consistent with thesite treatment plan for Hanford. Mixed LLWgeneration atsurpIrrs plutonium disposition
facilities is estimated to be less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste
Receiving and Processing Facility, less than 1 percent of the 16,800-m3 (22,000-yd3) storage capacity of the
Central Waste Complex, andless than lpercent of the14,200-m3 (18,600-yd3) planned disposal capacityof
the Radioactive Mixed Waste Disposal Facility. Therefore, the management of this additional waste at
Hanford should not have a major impact on the mixed LLW management system.

If all TRU waste and mixed LLW generated at the surplus plutonium disposition facilities were processed in
the Waste Receiving and Prmessing Facility, this additional waste would be9percent of the 1,820-m3/yr
(2,380-yd3/yr) capacity of that facility.

Any hazardous wastes generated during operation would be packaged in DOT-approved containers and
shippdoff thesite topmitted commercial recycling, treatment, and disposal facilities. The additional waste
load generated during the operation period should not have a major impact on the Hanford hazardous waste
management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice, Recyclable solid wastes such moffice papr, memlcans, andplastic andglass bottles wouIdk sent
offthesite for recycling. Theremaining solid sanitary waste would besentfor offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at Hanford.

Nonhazardous wastewater would be treated if necessary before being discharged to Ibe 400 Area sanitary
sewer system, which connects to the WPPSS Sewage Treatment Facility, Nonhazardous-liquid-waste
generation at surphrs phrtonium disposition facilities isestimated to be37percent of the 235,000-m3/yr
(307,0W-yd3/yr) capacity of the 400 Area sanitary sewer, 37 percent of the 235,000-m3/yr (307,000.yd3/yr)
capacity of the WPPSS Sewage Treatment Facility, and within the 138,000 m3/yr (181,000 yd3/yr) excess
capacity of the WPPSSSewage Treatment Facility (Mecca 1997). Therefore, management ofnonhazadous
liquid waste at Hanford should not have a major impact on the treatment system.

4.3.2.3 Socioeconomic

After construction, startup, and testing of the Hanford plutonium disposition facilities in 2007 under
Alternative 2, 1,014 additional workers would be required to operate them (UC 1998a, 1998b, 1998c, 1998d).
This level ofemployment should generate mother 2,567 indirect jobs in the region. Asthe total employment
increase of3,581 direct arrdindirect jobs represents less than 0.9percent of theprojected REA workforce, it
should have nomajor impact on the MA. Some of thenewjobs c~atedunder this alternative could be filled
from theranks of theunemployed, currently 11 percent of the REA’s population.

The total employment requirement could have minor impacts on community services in the ROI, as it should
coincide with an increase in overall site employment at Hanford in connection with construction of the tank
waste remediation system. Assuming that91 percent of the new employees associated with this alternative
would reside in the ROI, the 3,259 new jobs would increase the region’s population by approximately

6,201 persons, This population increase, in conjunction with thenomal population growth forecast by the
State of Washington, would engender increased construction of local housing units. Given the current
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population-to-student ratio in the ROI, a population of this size would be expected to include 1,283 students,
and local school districts would have to increase the number of classrooms to accommodate them.

Community services in the ROI would be expected to change to accommtiate the population growth as
follows: 80 teachem would be addd to maintain the current student-to-teacher ratio of 16: I; 9 police officers
would be added to maintain the current officer-to-population ratio of 1.6: 1,~, 21 firefighters would be added
to maintain the current firefighter-to-population ratio of 3.4: 1,000; and 9 physicians would be added to
maintain the current physician-to-population ratio of 1.41,000. Thus, arr additional 119 positions would have
to k created to maintain community services at current levels. Hospitals in the ROI would experience a drop

from 2.1 to 2.0 beds per 1,000 persons unless additional beds were provided. Moreover, average school
capacity would increase to 95.6 percent from the current 92.5 percent unless additional clmsrooms were built.

None of these projected changes would have a major impact on the level of community services currently
offered in the ROI.

4.3.2.4 Human Health Risk

During normal operation of the plutonium disposition facilities at Hanford, there would be both radiological

and hazardous chemical releases to the environment, and also direct in-plant exposures. The resulting doses
to, and potential health effects on, the public and workers under this alternative are as follows:

Radiological Impacts. Table 4–25 reflects the potential radiological impacts on three individual receptor
groups: the population living within 80 km (50 mi) of Hanford in the year 2010, the maximally exposed
member of the public, and the average exposed mem~r of the public. The table depicts the projected

aggregate latent fatal cancer risk to these groups from 10 years of operation. To put operational doses into
perspective, comparisons with doses from natural background radiation are also provided in the table.

Table 4-25. Potential Radiological Impacts on the Public of Operations Under
Alternative 2: Pit Conversion in FMEF, Immobilization in FMEF and HLWVF,

and MOX in New Construction at Hanford

Pit Immobilization

Impact Conversion Ceramic Glass MOX Total”

Population within 80 km for year 2010

Dose (person-rem) 6.9 7,8x 10-3 7. IXIO-3 0.11 7.0

Percent of natural background 5.9x I0-3 6.7x106 6.1 XIO”6 9.5XI05 6.0XIO”3

1O-year latent fatal cancers 0.034 3.9XI0-5 3.6x 10-5 5.5x Io~ 0.035

Maximally exposed individual

Annual dose (mrem) 0.017 l.lxlo~ 9.7 XIO”5 1.8x10-3 0.019

Percent of natural background 5.7 XIO”3 3.7 XI0’5 3.2x IO”5 6.OX104 6.3x IO”3

10-year latent fatal cancer risk 8.5x IO”8 5.5 XIOI0 4.9 XIO”1O 9.OXI0-9 9.5 XIO”S

Average exposed individual within 80 km’

Annual dose (mrcm) 0.017 2.OXIo-~ 1.8XIO”5 2.8x104 0.017

10-year latent fatal cancer risk 8.5x IO”8 I.oxlolo 9.OXIO”” 1.4XI09 8.7x IO”S

a Totals are additive in all cases because the same erouvs or individuals would receive doses from all three facilities, The lotal.
includes the higher of the values for the ceramic and glass immobilization alternatives.

b The annual natural background radiation level at Hanford is 3Ci3mrem for the average individual; tbe population wilbin 80 km
(50 mi) i. 2010 would receive 116,30Qperson-rem,

c Obtained by dividing (be population dose by the number of people projected to live within 80 km (50 mi) of Hanford in 2010
(387,80i3).

Key: FMEF, Fuels and Materials Examination Facili[y; HLWVF, high.level-waste vitrification facility.
Source: Appendix J.
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Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
7.0 person-rem, The corresponding number of LCFS in this population from 10 years of operation would be
0.035. The dose to the maximally exposed member of the public from annual operation of all three facilities
would be 0,019 mrem, From 10 years of operation, the corresponding LCF risk to this individual would be

9.5x 10“8. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatOfY staf3dards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 426; these workers arc defined as those
directly associated with process activities. Under this alternative, the annual average dose to pit conversion
mrd MOX facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities would be an estimated 192, 175, and
194 person-mm, respectively. The risks and numbers of LCFS among the different workers from 10 years of
operation are included in Table 4–26. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and as-low-as-is-reasonably -achievable (ALARA)
programs (which would include worker ro~tions).

Table 4-26. Potential Radiological Impacts on Involved Workera of Operations Under
Alternative 2: Pit Conversion in FMEF, Immobilization in FMEF and HLWVF,

and MOX in New Construction at Hanford

Immobilization
Impact Plt Conversion (Ceramic CIrG1aSS) MOX Total

Number of badged workers 383 258 350 99 I

Total dose (person-remlyr) 192 194 175 561

1O-year latent fatal cancers 0.77 0.77 0.70 2.2

Average worker dose (metiyr) 500 750 500 565a

10-year latent fatal cancer risk 2.0XIO”3 3.OXI0“3 2.OXIO-3 2.3x103
a Represents an average of the doses for all three facilities.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF. high-level-waste vitrification facility.
Note: The radiological limit for an individual worker is 5,000 nuedyr (DOE 1995e), However, the maximum dose to a worker
involved in operations would be kept below the DOE administrative control level of 2,Ci30mremlyr. An effective ALARA program
would emure that doses are reduced to Ievets that are as low as is reasonably achievable.
Source: UC 1998a, 1998b, 1998c, t 998d.

Hazardous Chemical Impacts. Ethylene glycol would likely be released a.sa result of operations at Hanford
under this alternative, This chemical is considered to be toxic by EPA (1997c) because it has been found to
produce kidney toxicity postingestion in studies with laboratory animals; however, it is not considered a
carcinogen. The estimated dose of ambient ethylene glycol to the maximally exposed member of the public
would be about 100,000 times lower than EPA-established Reference Dose (RfD) for this compound, The
Hazard Index for ethylene glycol released as a result of operations at Hanford (9x 10“6) would be much lower
than 1, indicating that adverse, noncancer health effects should not be incurred by the maximally exposed
member of the public. No carcinogenic chemicals would be released as a result of operations.
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4.3.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion,
immobilization, and MOX facilities at Hanford are presented in Tables +27 through 4-30. Doses reported
would not be exceeded in 95 percent of weather conditions. Accident scenarios analyzed include
low-frequency/high-consequence design basis operational accidents and an extremely low-frequency/
high-consequence beyond-design-basis accident involving a building collapse: For the purposes of this
analysis, the accident was assumed to be a catastrophic earthquake. The accidents analyzed are representative
of the spectrum of potential accidents; analyses of different accidents may be available in the past, ongoing,
or future National Environmental Policy Act (NEPA) reviews or SARS.

Table 4-27. Accident Impacts of Pit Conversion Under Alternative 2: Pit Conversion in FMEF,
Immobilization in FMEF and HLWVF, and MOX in New Construction at Hanford

Probability
of Cancer Probability
Fataiity of Cancer Latent

Dose to Given Dose Dose at Fatzlity Population Cancer
Noninvolved to Site Given Dose Dose Witbin Fatalities

Frequencv Worke~ Noninvolved Boundary at Site 80 km Within
Accident (pe; yearj (rem) Workerb (rem)’ Bounda~b (person-rem)’ 80 kmc

Fire Unlikely 1. IXIO-5 4.3 X1O”5 1.6x 10“6 8.1x10”(o 5.3 XIO”3 2.6x IO”6

Explosion Unlikely

Leaks/spills of Extremely
nuclear material unlikely

Tritium release Extremely
unlikely

Criticality Extremely
unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond

2.8x IO”3 1.IXIO”6

3.9XIO”6 1.6x IO”9

3,0XIO”I 1.2XI04

3.3xlo”2 1.3XIO”5

3,5XI04 1.4X10”7

I.lxlo”l 4.3XI0-5

2.5x102 9,9XIO”2

4.2x104 2.1XIO”7 I .4

5.9XIO”7 3.OXIOIO 1.9XIO”3

4,5XI02 2.3x10”5 1.5XI02

3.4X1O”3 1.7xlo-6 5.4

5.2x10-5 2.6x10S 1.7xlo”’

4, IX1O-3 2.OX1O”6 9.9

9.4 4.7XIO”3 2.3x104

6.8XIO”4

9.5xlo”7

7.3XIO”2

2.7x IO”3

8.4XIO”*

4.3 XIO”3

9.8

extreme] y
unlikely

a For 95th Percentile meteorological conditions. With the excernion of doses due 10 criticality, the stated doses are from the
inhalation”of plutonium, and re~resent dose commitments that would be received over tbe Iifedme of the impacted individual.

b Increased Iikelihoti (or probability) of cancer fatality for a hypothetical individual (a single noninvoived worker at a distance of
1,000 m [3,281 fi] or at the site boundary. whichever is snratler, or for a bypotheticat individud in tbe offsite population at the site
boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 rni) given expsure to the
indicated dose. me value assumes thal the accident has occumed.

Key: FMEF, Fuels and Ma~erials Examination Facility.
Source: Calculated using the source terms in Table K-2 and the MACCS2 computer code.

More details on the method of analysis and specific accident scenarios are presented in Appendix F.5, and
more details on the consequences are presented in Appendix K. Each accident type (e.g., fire, explosion)
considered is expected to bound the consequences of a range of similar accidents with lower consequences and
risk.
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Table 4-28. Accident Impacts of Ceramic Immobilization Under Alternative 2: Plt Conversion in
FMEF, Immobilization in FMEF and HLWVF, and MOX in New Construction at Hanford

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvoived to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km Wltbin
Accident (pe; yearj (rem)” Workerb (rem)’ Boundaryb (person-rem)’ 80 km’

Criticality Extremely 3.3XI0-2 1.3XI05 3.4XI0“3 1.7XIO”6 2.7XIO”3
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox tire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Glovebox fire Extremely
(sintering furnace) unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For 95[h percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation OFplutonium, and represent dose commitments that would be received over tbe lifetime of the impacted individual,

b Increased Iikelibd (or probability) of cancer fatality for a hypothetical individual (a sinsle noninvolved worker at a distance of
1,~ m [3,2S1 R] or at tbe site bound~, whichever is smatler, or for a hyfwthetical individual in the offsile population at the site
boundary) if exposed to lhe indicated dose. me v~lue assumes tha! lhe accident has occurred,

c Estimaled number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. me value assumes that the accident has occurred.

Key: FMEF, Fuels and Materials Examination Facility; HYDOX,hydride oxidation.
Source Calculated using the source terms in Table K-3 and the MACCS2 computer code.

3.8x IO”3

3.OX10-7

4,2x 104

1,7XI06

4,3XI04

1.7xlo2

1.5XI02

I,5X104 5.8x104 2.9x10”7

1.2XI0-10 4.6x10-8 2.3x IO”11

1.7XIO”7 6.4x 105 3.2x10”8

6.8xlo”f’J 2.6x 107 1.3XIO”’O

1.7X10”7 6.4x IO”S 3.2x 108

6.8X10“6 6.5x 10+ 3.2x IO”7

6.2x10”2 5.8 2.9x IO”3

5.4

1.9

1.5XIO”4

2.1XIO”I

8.3x 104

2.lXIO”I

1.6

1.4XI04

9.4X104

7.4x Io-e

I .Oxlo-d

4. IXIO”7

I .Ox I0“4

6.8XI04

6. I

Estimates of radiological consequences have been developed for the noninvolved worker and the MEI in the
general population. Consequences are presented in terms of the mdiological dose (in mm) and the probability
that the dose would result in an LCF. The probability cmfficients for determining the likelihood of fatal
cancer, given a dose, arc taken from the 1990 Recommendations of the International Commission on Radiation

Protection (ICRF 1991). For low doses or low dose rates, a probability coefficient of 4.0x10-4 LCF per rem

is applied for workers, and 5.OX104 LCF per rem for the public. For high doses received at a high rate,
probability y coefficients of 8.OX104 and 1.Ox10-3 LCF per mm are applied for workers and the public,
respectively. These higher-probability coefficients apply for doses above 20 rem and dose rates above 10 rem
per hour. At much higher doses, prompt fatalities rather than LCFS maybe the primary concern,

The frequency listed for each accident category represents the estimated overall annual probability of
occurrence for that type of accident. Because the estimated uncertainty of the accident frequencies is about
a factor of 10 or more, the frequencies are characterized as anticipated, unlikely, extremely unlikely, and
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Table 4-29. Accident Imprrcts of Glass Immobilization Under Alternative 2: Pit Conversion in
FMEF, Immobilization in FMEF and HLWVF, and MOX in New Construction at Hanford

Probability
of Cancer Probability
Fatslity of Cancer Latent

Dose to Given Dose Dose at Fatility Population Cancer
Noninvolved to Site Given Dose Dose Witiltt Fatalities

Freattency Worker Noninvolved Boundary at Sbe 80 knr Within
Accident (pe; yearj (rem)” Workerb (rem)’ Boundaryb (person-rem)’ 80 knrc

Criticality Extremely 3.3XIO”* 1.3XI05 3.4XIO”3 1.7XIO”6 2.7x IO”3
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For 95th percentile meteorological conditions. With the exception of doses due 10 criticality, the stated doses are from the
inhalation of plutonium, and rep=sen[ dose commitrnenls that would be received over the lifetime of tbe impacted individual.

b Increased Iikelibmd (or probability) of cancer falali!y for a hypothetical individual (a sinsle noninvolved worker at a distance of
1,~ m (3,28 1 ft] or at the site boundary, whichever is smaller, or for a hy~theticd individud in the offsite population al the si[e
boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

‘ Estimarcd number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) Siven exposure to the
indicated dose. me value assumes that the accident has occurred.

Key: FMEF, Fuels and Malerials Examination Facility HYDOX, hydride oxidation.
Source: Calculated using !he source Ierm in Table K-4 and the MACCS2 computer code.

3.8 X1O”3

3.OX10’

4,2x IO”4

1.6x IO”6

3.7 XIO”7

3.7 XIO”4

3. IXI03

1.4XI02

1.5XI0-6

I.zxlo”lo

1.7XIO”7

6.3x1010

1.5XIOI0

1.5XIO”7

1.2XI06

5.4 XIO”2

5.8x10”4

4.6x 10“8

6.4x 10“5

2.4x 10“7

5.6x IO”8

5.6x 10“5

1.2XIO”4

5.1

2.9x10”7

2.3x1011

3.2x IO”8

1.2xlo”’”

2.8x10”]1

2.8x10-8

5.8x IO”8

2.6xIO”3

5.4

1.9

1.5XI04

2. IXIO”’

7.7 XIO”4

1.8xi04

1.8x IO”’

2.8x10-’

1.2X104

9.4X 10-4

7.4 XIO”S

1.0XIO”4

3.8x IO”7

9.OX Io-@

9. IXIO”5

1.2XI0-4

5.4

kyond extremely unlikely, representing estimated frequency ranges of greater than 10”2, 10-2 to 10-4, 10-4 to
10-6, and less than 10-6 per year, respectively.

Public. The most severe consequences of a design basis accident for the pit conversion facility would be
associated with a trititrm release; the most severe for the immobilization and MOX facilities, a nuclear
criticality. Bounding radiological consequences for the MEI are from the tritirrm release, which would result
in a dose of 0.045 fern, corresponding to an LCF probability of 2.3x10-5. A nuclear criticality of 1019 fissions
would result in an MEI dose of 3.4x 10-3 rem at the immobilization facility and 5.7x 10“3 rem at the MOX
facility. Consequences of the Oitium release for the general population in the environs of Hanford would

include an estimated 0.073 LCF. The frequent y of such an accident is estimated to be between I in 10,000
and 1 in 1,000,000 per year.

The combined radiological effects from total collapse of all three facilities in the beyond-design-basis
earthquake would be approximately 39 LCFS, It should be emphasized that a seismic event of sufficient
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Table 4-30. Accident Impacts of MOX Facility Under Alternative 2: Pit Conversion in FMEF,
Immobilization in FMEF and HLWVF, and MOX in New Construction at Hanford

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Witbin Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km Within
Accident (per year) (rem)a Workerb (rem)a Boundaryb (person-rem)” 80 km’

Criticality Extremely 9.1XIO-2 3.6x IO”5 5.7XIO”3 2.8XIO”6 7.6 3.7XI03
unlikely

Explosion in Extremely 2.9x103 1.2XI0-6 l.lxlo~ 5.7 XIO”S 3.2 X1O-I 1.4XI0-4
sintering furnace unlikely

Ftre Extremely 1.8XIO”5 7. IXIO-9 7.OX10-7 3.5xlo-f~ 2.OXIO-3 8.6XIO”7
unlikely

Design basis Unlikely 4. IXI04 1.7x lo-7 l,6x10-5 8.2XIO”9 4.6x 10-2 2.0XIO”5
earthquake

Beyond-design-basis Beyond 6.1x102 2.4x 10“5 2.3x IO”3 1. IXIO-6 5.6 2.4x10-3
fire extremely

unlikely

Beyond-design-basis Extremely 5.7XI02 2.3 XIO”1 Z.zxlol 1. IX IO-2 5.3XI04 2.3x101
earthquake unlikely to

beyond
extremely
unlikely

‘ For 95th percentile meteorological conditions. With [he exception of doses duc to criticality, Ihe stated d“ses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b lncceased Iikelihmd (or pr”babi lily) of cancer fatality for a hypothedcal individual (a single “o”involved worker at a distance “f
1,OfUlm [3,28 I ft] or at the site bound~, whichevec is smatter, or for a hyfmthetical individual in the offsite population at the site
boundary) if exposed to the indicated dose. The value assumes that the accident bas occ.med,

c Es[imated number of cancer fatalities i“ the entire offsite population out to a distance of 80 km (50 mi) given exposure t“ tbc
Indicated dose. The value assumes lbat the accident has occurred,

Source: Calculated using the source terms in Table K–8 and the MACCS2 computer code.

magnitude to collapse these facilities would likely cause the collapse of other DOE facilities, and would almost
certainly cause widespread failure of homes, office buildings, and other structures in the surrounding area.
The overall impact of such an event must therefore be seen in the context not only of the potential radiological
impacts of these other facilities, but of hundreds, possibly thousands, of immediate fatalities from falling
debris, The frequency of such an earthqu~e is estimated to be between I in 100,000 and I in 10,000,000
per year,

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PE/S, the
noninvolved worker is a hWothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location, A worker closer than 1,000 m (3,28 I ft) from the accident would
generally receive a higher dose; a worker farther away, a lower one. At some sites where the distance to the
site boundary is less than 1,00i1 m (3,281 ft), the worker is assumed to be at the site boundq. For design basis
accidents, the radiological consequences for this worker were estimated to be the highest for the tritium release
at the pit conversion facility. The consequences of such an accident would include an LCF probability
of 1.2 XI0-4.
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Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller fires. These accidents are such that involved workers would

be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium par’ticulates through inhalation.
If a criticality wcrrd, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and accident. The design basis and kyond-design-basis earthquakes would also have substantial
consequences, ranging from workers being killed by debris from collapsing equipment and structures to high
radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency response actions
should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Hanford could result in worker injuries and
fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
10,779 person-years of labor and the standard DOE occupational accident rates, approximately 345 cases of
nonfatal occupational injury or illness and 0.34 fatality could be expected for the duration of operations.

4.3.2.6 Transportation

Operational transportation impacts may k divided into two ptis: impacts due to incident-free transportation
and those due to transportation accidents. They may be further divided into: nonradiological and radiological
impacts. Nonradiological impacts are specifically vehicular, such as vehicular emissions and traffic accidents.
Radiological impacts are those related to the dose received by transportation workers and the public during
normal operations and in the case of accidents in which the radioactive materials being shipped may be
released. For more detailed information on the transportation analysis performed for this SPD EIS, see
Appendix L.

Under Alternative 2, transportation to and from Hanford would include the classified shipment of plutonium
pits and clean plutonium metal via safe, secure trailer (SST) from sites throughout the DOE complex to the
pit conversion facility. During dismantlement of the pits, some highly enriched uranium (HEU) and classified
pit parts would be recoverd. The pit conversion facility would ship HEU via SST to Oak Ridge Reservation
(ORR) for storage and pit parts via SST to LANL. After conversion, the plutonium in the pit conversion
facility would be in the form of plutonium oxide. This material would be transfemed through a secure tunnel
to the MOX facility at Hanford for fabrication into MOX fuel pellets.

MOX fuel fabrication also requires uranium dioxide. Quantifying the uranium dioxide transportation
requirements for this SPD EIS involved selecting representative sites for depleted uranium hexafluoride
conversion. The actual sites will be determined by the MOX fuel manufacturer. A DOE enrichment facility
near Portsmouth, Ohio, was chosen as a representative site for the source of the depleted uranium hexafluoride,
and the nuclear fuel fabrication facility in Wilmington, North Carolina, as representative of a uranium
conversion facility. These sites were also used as representative sites in the Disposition of Surpllts Highly

Enriched Uranium Final Environmental /mpacf Statement (DOE 1996d). It is assumed that depleted uranium
hexafluoride would be shipped via commercial truck to the uranium conversion facility, where it would be
converted into uranium dioxide. After conversion, the depleted uranium dioxide would be shipped via
commercial truck from the conversion facility to the MOX facility at Hanford. This material would be blended
with plutonium dioxide at the MOX facility, fabricated into MOX fuel pellets, and placed in MOX fuel rods.

After fabrication, the MOX fuel mffs would be shipped to a domestic reactor site, where they would be placed
in fuel assemblies and irradiated. Shipments of unirradiated MOX fuel reds would be made in an SST because
unirradiated MOX fuel in large enough quantities is subject to the same security concerns as pure
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weapons-grade plutonium. It is assumed in this transportation analysis that the reactor would & up to
4,000 km (2,500 mi) from the MOX facility.

Immobilization at Hanford under this alternative would require that SUTIUSnonpit plutonium in vtious fomrs,
excluding clean metal, be shipped from current storage Iucations (i.e., SRS, Hanford, INEEL, LANL, and
RFETS) to the immobilization facility at Hanford. Even though these materials are not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS,

Under the preferred alternative for immobilization, rfre surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to the high-level-waste vitrification facility (HLWVF) in the 200 Area. This intrasite
transportation-from 400 Area to 200 Area-could require the temporary shutdown of roads on the Hanford
site, It would, however, provide for all the necessmy security and for reduced risk to the public; SSTS would
not be required.

Use of the prefemed ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at HLWVF, it would be shipped to a geologic
repository for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters-to accommodate the displaced HLW—would be
required over the life of the immobilization program. According to estimates, up to 125 additional canisters
of HLW would be needed to meet the demands of sm’plus plutonium disposition under Alternative 2, The WM
PEIS documents an analysis of different options for the shipment of these canisters to a geologic repository
using either tmcks or tmins. The analysis revealed that shipment by train would pose the lower risk, However,
no ROD has yet been issued regarding these shipments. To bound the risks assmiated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in the highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per truck.

Every alternative considered in this SPD EIS would require ruutine transportation of wastes from the prupused
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4,3.1.2 and 4,3.2.2, would
involve no major increase in the amounts of waste already being managed at these sires. The shipments would

pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

In all, approximately 2,300 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
6.7 million km (4.2 million mi).

Impacts of Incident-Free Transportation. The dose to transpo~tion workers from all transportation

activities entailed by this alternative has been estimated at 26 person-rem; the dose to the public,
38 person-rem, Accordingly, incident–free transportation of radioactive material associated with this
alternative would result in 0,010 LCF among transportation workers and 0,019 LCF in the total affected
population over the dumtion of the transportation activities, (LCFS associated with radiological releases were
estimated by multiplying the mcupational [worker] dose by 4.OX10-4 cancer per person-rem of exposure, and
the public accident and accident-free doses by 5.OX104 cancer per pemon-rem of expusure [ICRP 1991].) The
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estimated number of nonradiological fatalities from vehicular emissions associated with this alternative
is 0,019.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than 1 in 10 million per year) is a shipment
of plutonium pits from one of DOEs storage Imations to the pit conversion facility with a severity category
VD3 accident in a rural population zone under neutral (average) weather conditions. The accident could result
in a dose of 29 person-rem to the public for an LCF risk of 0.015 and 32 mm to the hypothetical MEI for an
LCF risk of 0.016. (The MEI receives a larger dose than the population because it is unlikely that a person
would be in position, and remain in position, to receive this hypothetical maximum dose.) No fatalities would
be expected to uccur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than I chance in IO million per year.

Estimates of the total ground transportation accident risks under Alternative 2 are as follows: a radiological
dose to the population of 21 ~rson-rem, resulting in a total population risk of 0.010 LCF, and traffic accidents
resulting in 0.072 traffic fatalities.

4.3.2.7 Environmental Justice

As discussed in other parts of Section 4.3.2, routine operations conducted under Alternative 2 would pose no
significant heafth risks to the public. The likelihd of an LCF for the MEI residing near Hanford would be

approximately 1 in 10 milhon (see Table *25). ‘lIre number of LCFS ex~ted among the general population
residing near Hanford from accident-free operations would be 0.035.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.3.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
geneml population (see Tables 427 thtmrgh 4-30). However, it is highly mdikely that a beyonddesign-basis
earthquake would occur. Accidents at the site pose no significant risks (when the probability of occurrence
is considered) to the population residing within the area potentially affected by radiological contamination.

As descri~ in Section 4.3.2.6, no rtilological or nonradiologicrd fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 2 would pose no significant risks to the public, nor would implementation
of this alternative pose significant risks to groups within the general public, including the risk of
disproportionately high and adverse effects on minority and low-income populations.
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4.4 ALTERNATIVE 3A

Alternative 3A would involve constructing md operating all three facilities for SUWIUSplutonium disposition
at SRS. All three facilities would be located in new buildings in F-Area.

4.4.1 Construction

4.4.1.1 Alr Quality and Noise

Sources of potential air quality impacts of construction under Alternative 3A at SRS include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, tmcks moving materials and wastes, and employee vehicles. Emissions
from these sources are summmized in Appendix G.

A comparison of maximum air pollutant concentrations, includlng the contribution from SRS constmction
activities, with standards and guidelines is presented as Table 431. Concentrations of air pollutants,
especially for PM,0 and total sospended pmticulates, would likely increme at the site boundmy, but should not
exceed the Federal or State ambient air quality standards. Air pollution impacts during construction would
k mitigated by applying, as appropriate, standti dust control practices such as watering or sweeping of roads
and watering of exposed areas,

Table 4-31. Evaluation of Air Pollutant Concentration Associated Wltb Construction Under
Alternative 3A: Pit Conversion and MOX in New Construction and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site

Averaging
Percent of

Stsndard or Increment Concentration Stsndard or
Pollutant Period Guideline (pg/m3)” (uglm3) (~gfm3) Guideline

Criteria pollutants
Carbon monoxide 8 hours 10,000 1.91 65.9 0.66

1hour 40,W0 8.7 287 0.72

Nitrogen dioxide Annual 100 0.0682 9.37 9.4

PMIO Annual 50 0.0656 4.20 8.4
24 hours 150 3.63 60 40

Sulfur dioxide Annual 80 0.00667 15.1 19
24 hours 365 0.164 219 60
3 hours 1,300 0.986 963 74

Other regulated
pollrrtan~

Total suspended Annual 75 0.131 14.8 20
par[iculates

Hazardous and other
toxic comnounrls

Other toxicsb 24 hours 150 0.~224 31.7 21

~ me more stringent of the Federal and State standards is presented if ~th exist for the averaging period.
Various toxic air pollutants (es.. lead, benzene, hexane) could be enutted d“nng constmct{on and were analyzed as benzene,

Key: DWPF, Defense Wasle PmcessinS Facility SPD, surplus plutonium disposition.
Source: EPA 1997a; SCDHEC 1996.

Total vehicle emissions asswiated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.
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The Iocadon of these facilities relative to the site boundary and sensitive receptors was examined to evaluate
the potential for onsite and offsite noise impacts. Noise sources during construction would include heavy
construction equipment, employee vehicles, and truck traffic. Traffic noise associated with construction of
these facilities would occur on the site and along offsite lmal and regional transportation routes used to bring
construction materials and workers to the site. Given the distance to the site bounda3y (about 8.7 km [5.4 mi]),
noise emissions from construction equipment would not k expected to annoy the public. These noise sources
would be far enough away from offsite areas that the contribution to offsite noise levels would be smal[. Some
noise sources could have onsite impacts, such as the disturbance of wildlife. Noise would not affect threatened
and endangered species because there are no threatened and endangered species habitats near the facility site
(see Section 4.26). Noise from traffic associated with construction of these facilities would likely produce less
than a I -dB increase in traffic noise levels along roads used to access the site, and thus would not result in any
increased annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.

4.4.1.2 Waste Management

Table +32 compares the wastes generated during constmction of surplus plutonium disposition facilities at
SRS with the existing treatment, storage, and disposal capacity for the various waste types. It is anticipated
that no TRU waste, LLW, or mixed LLW would be generated during the 3-year construction periud. In
addition, no soil contaminated with hazardous or radioactive constituents should be generated during
construction. However, if any were generated, the waste would be managed in accordance with site practice
and applicable Federal and State regulations. Constmction waste generation would be the same for the ceramic
and glass immobilization technologies because the same size facility would & built under either scenario. For
this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be treated, stored, and
disposed of in accordance with cument site practices.

Table 4-32. Potential Waste Management Impacts of Construction Under Alternative 3A: Pit
Conversion and MOX in New Construction and Immobilization in New Construction and

DWPF at SRS

Estimated Additional Estimated Additional Waste Generation as a Percent of b
Waste Generation Characterization or Storage Disposal

Waste Type’ (m3/yr) Treatment Capacity Capacity Capacity
Hazardous 72 NA NA NA

Nonhazardous

Liquid 28,10il 10’ NA Sd

Solid Z,@o NA NA NA

~ See definitions in Appendix F.8.
Treatwnt capacities, and [he disposaJ capacity for nonhazardous liquid waste, are compared wirh es!imsted additional annual waste
Generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year constmction period.

~ Pcrmnt of capaci ry of F.Area sanirary sewer.
Perccn[ of capacity of Central San,taty Waslewater Treatment Facility.

Key: DWF’F,Defense Waste Processing Facility; NA. not applicable (i.e., it is assumed that the majority of the hazardous waste and
nonhazardous solid waste will be treated and disposed of off the site by the consnuction contractor).
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Hazardous wastes generated during construction of surplus plutonium disposition facilities would be typical
of those generated during construction of an industrial facility. Any hazardous wastes generated during
construction would ~ packaged in DOT-approved containem and shipped off the site to permitted commercial
recycling, treatment, and disposal facilities. The additional waste load generated during construction should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during constmction of SUWIUSplutonium disposition facilities would
be packaged in conformance with standard industrial practice and ship~d to offsite commercial facilities for
recycling or disposal. Because these wastes would be managed largely at non-DOE facilities, the additional
waste load generated during construction should not have a major impact on the nonhazardous solid waste

management system at SRS.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of

SUWIUSplutonium disposition facilities would be managed at the Central Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 10 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and
3 percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility. Therefore, management of these wastes at SRS should not have a major impact on the
nonhazardous liquid waste treatment system during construction.

4.4.1.3 Socioeconomirs

Construction-related employment requirements under Alternative 3A would&as indicated in Table 4-33.

Table 4-33. Construction Employment Requirements for
Alternative 3A: Pit Conversion and MOX in New Construction

and Immobilisation in New Construction and DWPF at SRS
Year Pit Conversion Immobilization MOX Total
2oil 1 274 0 0 274

2002 417 312 290 1,019

2~3 256 448 508 1,212

20Q4 o 282 334 616

2ci)5 o 0 170 170

2fxr6 o 0 160 160

Key: DWPF, Defense Waste Processing Facility.
Source: UC t 998e, 1998f, 1998g, 1998h,

At its peak in 2003, constmction of the three new plutonium disposition facilities at SRS under this alternative
would require 1,212 construction workem and should generate another 973 indirect jobs in the region. As the
toral employment increase of 2,185 direct and indirect jobs represents only 0.8 percent of the projected REA
workforce, it should have no major impact on the REA, Moreover, it should have little impact on the

community services currently offered in the ROI. In fact, it should help offset the 20 percent reduction in
SRS’S total workforce (i.e., from 15,000 to 12,000 workers) projected for the years 1997-2005,

4.4.1.4 Human Health Rfsk

Ratfiologiwl Impacts. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of constmction activities on workers at risk is presented in
Table &34. Construction worker exposures to radiation that derives from other activities at the site, pastor
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Table 4-34. Potential Radiological Impacts on Construction Workers of
Alternative 3A: Pit Conversion and MOX in New Construction

and Immobilization in New Construction and DWPF at SRS
Impact Pit Conversiona Immobilizationb MOXC Total

Total dose (person-redyr) 1.3 1.4 1.2 3.9

Annual latent fatal cancersd 5.2xlo4 5.6x IO”4 4.8 XIO”4 1.6XIO”3

Average worker dose (nuetiyr) 4 4 4 4’

Annual latent fatal cancer risk 1.6x IO”6 1.6x IO”6 1.6XIO”6 1.6x10-6

a An estimated average of316 workers would be associated with annual construction operations.
b An estimated average of 347 workers would be ~sociated with annual construction operations at the new facility location adjacent

to APSF. The number would be the same for immobilization in either ceramic or Slass.
~ An estimated average of 292 workers would be associated wilh annual construction operations.

Values are based o“ a risk factor of 4W latent falal cancers per million person-rem set by lhe National Research Council”s
Committee on the Biological Effects of Ionizing Radiations.

e Represents an average of the doses for all three facilities.
Key: APSF, Actinide PackaSing and Storage Facility DWPF, Defense Waste Processing Facility.
Note: The radiological limit for construction workers is 100 nuendyr because they are categorized as members of the public
(ME 1993), An effective ALARA program would ensure that doses are reduced to levels that me m low as is reasonably achievable.
Source: ICRP 199l; NAS 1990 UC 1998., 1998f. 1998g, 1998h.

present, would be kept as low as is reasonably achievable. To this end, construction workers would be
monitored (badged) as appropriate.

Hamrdous Chemical Impacts. The probability of excess latent cancer incidence associated with exposure
to benzene released as a result of plutonium disposition facility constriction activities at SRS under this
alternative has been estimated to be much less than 1 chance in 1 million over the lifetime of the maximally
exposed member of the public.

4.4.1.5 Facility Accidents

Construction of new plutonium disposition facilities at SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
3,451 person-years of constriction labor and standard industrial accident rates, approximately 340 cases of
nonfatal occupational injury or illness and 0.48 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological mas, no radiological accidents should ~cur.

4.4.1.6 Environmental Justice

As discussed in other parts of Section 4.4.1, construction under Alternative 3A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction of new facilities at SRS under Alternative 3A
would have no significant impacts on minority or low-income populations.

4.4.2 Operations

4.4.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 3A at SRS were analyzed using
ISCST3. Opcmtional impacts would result from process emissions, emergency diesel generator testing, tmcks
moving materials and wastes, and employee vehicles,
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A comparison of maximum air pollutant concentrations, including the contribution from the plutonium
disposition facilities, with standards and guidelines is presented as Table 4-35. Concentrations for
immobilization in the ceramic form are presented because they would be greater than those for the glass form.
Concentrations of air pollutants would likely increase at the site boundary, but should not exceed the Federal

or State ambient air quality standards. Air pollution impacts during operation would be mitigated; for example,
HEPA filtration has been included in the design of these facilities.

Table 4-35. Evaluation of Air Pollutant Concentrations Associated with Operations Under
Alternative 3A: Pit Conversion and MOX in New Construction and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (g~m3) (#tim3) Guideline

Criteria pollutanb

Carbon monoxide 8 hours Io,oi)o 0.339 @3 0.64
I hour 40,m 1.28 280 0.70

Nitrogen dioxide Annual 100 0.0409 9.34 9.3

PMIO Annual 50 0.00261 4.14 8.3
24 hours t 50 0.0424 56.4 38

Sulfur dioxide Annual 80 0.0779 15,2 19
24 hours 365 I.07 220 60
3 hours I ,300 2.81 965 74

Other regulated
pollutants

Total suspended Annual 75 0.00261 14.7 20
particulate

Hazardous and other

toxic compounds

Ethylene glycol 24 hours 650 0.0585 0.254 0.039

3 The more stringent of the Federal and State standards is presented if both exist for the averaging period,
Key: DWPF, Defense Waste Pmcessins Facility: SPD, surplus plutonium disposition.
Source: EPA t997a; SCDHEC 1996.

For a discussion of how the operation of these facilities would affect the site’s ability to continue to meet
NESHAP limits regarding airborne radiological emissions, see Section 4.32,4.4. There are no other NESHAP
limits applicable to operation of these facilities.

The increased concentrations of nitrogen dioxide, PM, o, and sulfur dioxide from the operation of these

facilities would be a small fraction of the PSD Class 11area increments, as summarized in Table +36.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of a decrease in overall site employment during this timeframe.

The combustion of fossil fuels associated with Alternative 3A would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide

emissions from this alternative would represent less than 2X10-4 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant,

The lncation of these facilities relative to the site boundary and sensitive receptors was examined to evaluate
the potential for onsite and offsite noise impacts. Noise sources during operations would include new or
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Table 4-36. Evaluation of Air Pollntarrt Increases Associated With Operations Under
Alternative 3A: Pit Conversion and MOX in New Construction and

Immobilization in New Construction and D WPF at SRS
Increase in PSD Class II Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (pgfm3) (pgfm3) Increment

Nitrogen dioxide Annual 0.0409 25 0.16

PMIO Annual 0,(K3261 17 0,015
24 hours 0,0424 30 0.14

Sulfur dioxide Annual 0.0779 20 0.39
24 hours 1,07 91 1.2
3 hours 2.81 512 0.55

Key: DWPF, Defense Waste Processing Facility; PSD, prevention of significant deterioration.
Source: EPA 1997b,

existing sources (e.g., cmling systems, vents, motors, material-handling equipment), employee vehicles, and
tnrck traffic. Tmffic noise asswiatd with opemtion of these facilities would Dccur on the site and along offsite
local and regional trmspotiation routes used to bring materials and workers to the site. Given the distance to
the site boundary (about 8.7 km [5.4 mi]), noise emissions from equipment would not be expected to annoy
the public. These noise sources would be far enough away from offsite areas that their contribution to offsite
noise levels would bc small. However, some noise sources could have onsite impacts, such as the disturbance
of wildlife. Noise would not affwt threatened and endangered species because there are no threatened and
endmgered spies habitat near the facility site (see Section 4.26). Noise frrrm traffic assmiated with operation
of these facilities would likely prcdrrce less than a 1-dB increase in traffic noise levels along roads used to
access the site, and thus would na result in any increased annoyance of the public.

Operations workers could k exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulation (OSHA 1997), However, DOE haz implemented appropriate hearing protection programs
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

4.4.2.2 Waste Management

Table 4-37 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at SRS. Although HLW would bc used
in the immobilization process, no HLW would be generated by the sm’plus plutonium disposition facilities.

Waste generation should bc the same for the ceramic and glass immobilization technologies.

Depending in part on decisions in the RODS for the WM PEIS, wwtes could be mted and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRW waste issued on
January 20, 1998, TRU and mixed TRU waste would bc certified on tbe site to cumnt WLPP wazte acceptance
criteria and shipped to WJPP for disposal. Cm’rent schedules for shipment of TRU waste to WfPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b 17). Therefore, it is assumed the TRW waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous wrote would be
treated, stored, and disposed of in accordance with cument site practices. Impacts of treatment, storage, and
disposal of radioactive, hazurdous, and mixed wastes at SRS are described in the SRS Waste Management
Final EIS (DOE 1995c).
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Table 4-37. Potential Waste Management Impacts of Operations Under Alternative 3A:
Pit Conversion and MOX in New Construction and

immobilization in New Construdon and DWPF at SRS

Estimated f%atimatedAdditional Waste Generation as a Percent of b

Additional Waste Characterization or Storage DMpOsal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 159 9 5 1 of WIPP

LLW 154 1 NA 5

Mixed LLW 4 <1 2 NA

Hazardous <33 <1 6 f4A

Nonhazardous

Liquid 76,0Q0 28d NA 7’

Solid 2,180 NA NA NA

~ See definitions in Appendix F.8.
Treatment capacities, aad the disposd capacity for nonhazardous liquid warte, are compti with estimated additional annuat waste
generation. All other storage and disposd capacities arc compared with total estimted additional waste generation assuming a
10-year operation period.

~ Includes mixed TRU waste. Facilities ue not expected to generate remotely handled TRU waste.
Percent of capacity of F-Area sanitcry sewer.

e Percent of capacity of Central Sanitary Wastewater Treatment Facility.
Km DWPF, Defense Waste Processing Facility; LLW, low-level waste: NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored, or disposed of on the siteh TRU, transurani c, WIPP, Wacte Isolation Pilot Plant.

TRU wastes would be treated, packaged, aad cettitied to WIPP waate acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment ‘to WIPP would accur at
the planned TRU Waste Chamcterization and Certification Facility ct SRS.

TRU waste generation at surplus plutonium disposition facilities is estimated to be 9 percent of the 1,720-m3/yr
(2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Cefiitication Facility. A total of
1,590 m3 (2,080 yd3) of TRU waste would be generated over the 10-yecr operation periad. If all the TRU
waste were stored on the site, this would be 5 percent of the 34,400-m3 (45,000-yd3) storage capacity available
at the TRU Waste Storage Pads. Assuming that the waste were stored in 208-1 (55-gal) drums that could be
stacked two high, and ullowing a 50 percent factor for uisle space, a storage area of about 0.23 ha (0.57 acre)
would be required. Therefore, impacts of the management of additional qururtities of TRU waste at SRS
should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,0W-m3
(187,000-yd3) contact-hrutdled TRU waate that DOE plans to dispose of at WfPP md 1 percent of the current
168,500-m3 (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, urrd accumulated at the new facilities before transfer for additionrd
treatment cnd disposd in existing onsirc facilities. A toti of 1,540 m3 (2,010 yd3) of LLW would be generated
over the operation periad. LLW generation at surplus plutonium disposition facilities is estimated to be
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility and 5 ~rcent
of the 30,500-m3 (39,900 -yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/fta disposal
lartd usage factor for SRS published in the Storage and Disposition Final PE/S (DOE 1996aE-9), 1,540 m3
(2,010 yd3) of waste would require O.18-ha (0.42 acre) of disposal space at SRS. Therefore, impacts of the
management of this additional LLW at SRS should not be major.
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Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a
manner consistent with the site treatment plan for SRS. Mixed LLW generation at surplus plutonium
disposition facilities is estimated to be less than I percent of the 17,830-m3/yr (23,320- yd3/yr) capacity of the
Consolidated Incineration Facility, and 2 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste
Storage Buildings. Therefore, the management of this additional waste at SRS should not have a major impact
on the mixed LLW management system.

H-dous waste would bc packaged at the generating facility for treatment and disposal at a combination of
onsite and offsite facilities. Assuming that all hazardous waste is managed on the site, hazardous waste
generation at smplus plutonium disposition facilities is estimated to be less than I percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 percent of the 5,200-m3 (6,800-yd3)
capacity of the hazardous waste storage buildings. The management of these additional hazardous wastes at
SRS should not have a major impact on the hazardous waste management system. If all LLW, mixed LLW,
and hazardous wastes generated at the surplus plutonium disposition facilities were treated in the Consolidated
Incineration Facility, this additional waste would be I percent of the 17,830-m3/yr (23,320-yd3/yr) capacit y
of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office pa~r, metal cans, arrd plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazwdous solid waste management system
at SRS.

Nonhazardous wastewater would& treated if necessary before being discharged to the F-Area sanitary sewer
system, which connects to the Central Sanitary Wastewater Treatment Facility, Nonhazardous liquid waste
generated by sm’plus plutonium disposition facilities is estimated to be 28 percent of the 276,000-m3/yr
[361 ,000-yd3/yr) capacity of the F-Area sanitary sewer and 7 percent of the 1.03 million-m3/yr
(1 .35 million-yd3/yr) capacity of the Central Sanit~ Wastewater Treatment Facility. Therefore, management
of nonhazardous liquid waste at SRS should not have a major impact on the treatment system.

4.4.2.3 Socioeconomic

After construction, startup, and testing of the new SRS facilities in 2007 under Alternative 3A, an estimated
996 new workers would be required to operate them (UC 1998e, 1998f, 1998g, 1998h). This level of
employment should generate another 1,781 indirect jobs in the region. As the total employment requirement
of 2,777 direct and indirect jobs mpr’esents less than 1 percent of the projected REA workforce, it should have
no major impact on the REA. Moreover, the additional jobs would have little impact on community services
currently offered in the ROI. In fact, they should decrease the reduction in SRS’s total work force projected
for the years 1997-2010 from 33.3 percent (i.e., 15,000 to 10,000 workers) to 26.7 percent.

4.4.2.4 Human Health Risk

During normal operation of the plutonium disposition facilities, ,there would be both radiological and
hazardous chemical releases to the environment and also direct in-plant exposures. The resulting doses to, and
potential health effects on, the public and workers for this alternative would be as follows:

Radiological Impacta. Table 4-38 reflects the potential radiological impacts on three individual receptor
groups: the population living within 80 km (50 mi) of SRS in the year 2010, the maximally exposed member
of the public, and the average exposed member of the public. The table depicts projected aggregate latent fatal
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Table 4-38. Potential Radiological Impacts on the Public of Operations Under Alternative 3A: Pit
Conversion and MOX in New Construction and Immobilization in New Construction

and DWPF at SRS

Pit Immobilization

Impact Conversion Ceramic Glass MOX Total”

Population within 80 km for year 2010

Dose (person-rem) 1.6 2.3x10-3 2.2 XIO”3 0.029 1,6

Percent of natural background 6.9x 10“4 1.0XI06 I.Ox10-6 I,3XIO”5 7.0XIO”4

1O-year latent fatal cancers 8.OX10-3 I.2X1O”5 l.l XI O-5 I.5X104 8.2 XIO”3

Maximally exposed individual

Annual dose (mrem) 3.7 XIO”3 2,4x 10-5 2.2X1O”5 3. IX IO-4 4.OXIO-3

Percent of natural background 1.3XIO”3 8.1x IO-6 7.5 XIO”6 I.lxlo+ 1.4XI0-3

iO-year latent fatal cancer risk I .9x I08 1.2XIO”I0 I.lxlo-lo 1.6x10-9 2.0XIO”5

Average exposed individual within 80 kmc

Annual dose (nuem) 2.0XIO”3 2.9x 106 2.8x106 3.7 XIO”5 2.OX103

10-year latent fatal cancer risk 1,Ox10“8 1.5XIO”11 1.4xlo”tl 1.9X10” IO 1.0XIO”8

a Totals are additive in all cases because [he saw grwps or individuals would receive doses from all three facilities. me total
includes the higher of the values for the ceramic and glass immobilization alternatives,

b The annual natural backsro..d radiation level at SRS is 295 nuem for the average individual; the ~pulation within 80 km (50 mi)
in 2010 would receive 231,700 person.rem.

c Obtained by dividing the population dose by the number of people projected to live wi~hin 80 km (50 mi) of APSF in 2010
(785,400).

Key: APSF, Actinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facility.
Source: Appendix 1.

cancer risk to these groups from 10 years of operation. To put operational doses into perspective, comparisons
with doses from natural background radiation m also provided in the table.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
1.6 person-rem. The corresponding number of LCFS in this population from 10 years of operation would be
8.2x 10-3. The dose to the maxi mall y exposed member of the public from anntrd operation of dl three facilities
would be 4.OX10-3 wm. Fmm 10 years of operation, the corresponding LCF risk of latent fatal cancer to this
individual would be 2.OX10-8. The impacts on the average individual would be lower,

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, pmjmted incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatOfY stand~s esmblished by DOE ~d EpA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act),

Doses to involved workem from normal operations are given in Table 4-39; these workers m defined m those
directly associated with process activities. Under this alternative, the annual average dose to pit conversion
and MOX facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities is estimated to be 192, 175, and
174 pmon-rem, respectively. The risks and numbers of LCFS among the different workers from 10 years of

OPera(iOn are included in Table 4-39. DOses tO individual wOrkers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),
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Table 4-39. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 3A: Pit Conversion and MOX in New Construction and Immobilization in

New Construction and DWPF at SRS
Immobilization

Impact Pit Conversion (Ceramic or Glzss) MOX Total

Number of badged workers 383 232 350 965

Total dose (person-remlyr) 192 174 I75 541

10-year latent fatal cancers 0.77 0.70 0.70 2.2

Average worker dose (nuetiyr) 50Q 750 5W 560a

10-year latent fatal cancer risk 2.OX10“3 3.OX1O-3 2.OXI0“3 2.2 XIO”3

a Represents an average of the doses for all three facilities.
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limit for an individual worker is 5,00Q nvernlyr (DOE 1995e). However, the maximum dose to a worker
involved in oprations would k kept below the 00E administrative control level of 2,1XI0nuedyr. An effective ALARA program
would ensure !hal doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998., 1998f, 1998g, 1998h.

Hazardous Chemical Impac@. Ethylene glycol would likely be released as a result of operations at SRS
under this alternative. The Hszzrd Index (Ix 10-5) would be much lower than 1, indicating that adverse,

noncancer health effects should not be incumd by the maximally exposed member of the public. No
carcinogenic chemicals would be released as a result of operations.

4.4.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion,
immobilization, and MOX facilities at SRS are presented in Tables WO through 4-43. More details on the
method of analysis, assumptions, and specific accident scenzrios are presented in the discussion of
Alternative 2 in Swtion 4.3.2.5.

Pnblic. The most severe consequences of a design basis accident for the pit conversion facility would be

associated with a tritium release, the most severe for the immobilization and MOX facilities, a nuclear
criticality. Bmrndlng radiological consequences for the MEI are from the tritium release, which would result
in a dose of 0.019 rem, corresponding to m LCF probability of 9.4x10-6. A nuclear criticality of 1019 fissions
would result in an MEI dose of 1.6x10-3 rem at the immobilization facility and 2.6x10-3 rem at the MOX
facility. Consequences of the tritium rclesse accident for the generzl population in the environs of SRS would
include an estimated 0,033 LCF. The frequency of such an accident is estimated to be between I in 10,000
and 1 in 1,000,000 per year.

The combined radiological effects from total collapse of all three facilities in the beyond-design-basis
earthquake would be approximately 17 LCFS, It should be emphasized that a seismic event of sufficient
magnitude to collapse these facilities would likely cause the collapse of other DOE facilities, and would almost
certainly cause widespread fsilurc of homes, office buildings, and other structures in the surrounding area.

The overull impact of such an event must therefore b seen in the context not only of the ~tential radiological
impacts of these other facilities, but of hundreds, possibly thousands, of immediate fatalities from falling
debris. The frequency of such an earthquake is estimated to be between 1 in 100,000 and
1 in 10,000,000 per yesf.

Noninvolved Worker. Consistent with the analysis presented in the Storage and Di$po$irion Final PE/S, the

noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,

and assumed to be 1,000 m (3,281 ft) from the lmation of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
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Table HO. Accident Impacts of Pit Conversion Under Alternative 3A: Pit Conversion and MOX in
New Constnction and Immobilisation in New ConstrtrcUon and DWPF at SW

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Wittrin Fatalities

Frequency Worker Nooinvolved Boundary at Site 80 km Witbin
Accident (ner vear) (rem)’ Workerb (rem)a Boundarvb [ocrmn-rcm)a 80 kmc

6.2x 10“6

1.6x IO”3

2.3x 106

1.7xlo-l

1.7XI02

2.OX1O4

4.0XIO”2

9.2x101

. . .. ., .——

Fire Unlikely 2.5x10-9 6.7x10”7 3.3 XIO”I’3

Explosion Unlikely

Leaks/spills of Extremely
nuclear material unlikely

Tritium release Extremely
unlikely

Criticality Extremely
unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For 95th percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would & received over the lifetime of the impacted individual.

b Increased likelihood (or probability) of cancer fatality for a hypothetical individual (a single noninvolved worker at a distance of
1,~ m [3,281 ft] or at Ihe site boundary, whichever is smafler, or for a bypotheticd individual in the offsite population ar the site
bounda~) if exposed to the indicated dose. me value asumes that tbe accident bas occurred.

‘ Estimated number of cancer fa!ali!ies in the entire offsite population out to a distance of 80 km (50 ti) given exposure to the
indicated dose. The vatue assumes !bat the accident bas occurred.

Key: DWPF. Dcfe”se Waste Processing Facility.
Source Catctdated using the source terms in Table K–13 md [be MACCS2 computer code.

6.5x107 l.tixlo~

9.lXIO”I’3 2.5x 10“7

7.OXI0-5 I .9X102

6.7x10-6 1.8x10-3

8.OX1U8 2.2XI0-5

1.6x105 1.6x10-3

3.7XIO”2 3.6

8.8XI0-S

I,2X1O”IO

9.4XI04

9.2x10-7

1. IXIO-8

7,8x IO”7

I.8x103

2.4x 103

6.2x 101

8.7x104

6.7x 101

1.8

7.7 XI0-2

3.7

8.5x 103

1.2x lo~

3. IXIO-4

4.3XI07

3.3XI02

9.OX1O4

3.8x10-5

1.9XI0-3

4.3

worker were estimated to be the highest for the tritium release from the pit conversion facility. The
consequences of such an accident would include an LCF probability of 7.OX 10“5.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would bs ex~ted from leaks, spills, and smaller tires. These accidents m such that involvd workers would
bc able to evacuate imtilately or would na be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium patticulates through inhalation,
If a criticality occtrd, workers within tens of meters could meive very high to faml radiation exposures from
the initial hint, The dose would strongly depend on the magnittrde of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and bsyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structures to high mdiation exposures and upties of tilonuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident,
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Table 441. Accident Impacta of Ceramic Immobilization Under Alternative 3A: Pit Conversion
and MOX in New Construction and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Ctven Dose Dose at Fatafity Population Cancer
Noninvolved to Site Clven Dose Dose Witbin Fatalities

Frequency Worker Nrminvolved Boundsry at Site 80 km Within
Accident (per year) (rem)a Workerb (rem)a Boundaryb (person-rem)” 80 km’

Criticality Extremely
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox tire Exlremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Glovebox fire Extremely
(sistering furnace) unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

I.OXIO*

8.6x 1o~

6.8x 10“s

9.5XI05

3.8x107

9.6x 10“5

6.3x103

5.7XI0’

4.2x106

3.4X107

2.7x10”i1

3.8x IO”8

1.5XIOI0

3.8x10-8

2.5x IO*

2.3x102

1.6x 103

1.6x10”4

1.3xlo”a

I.8x10”5

7.2x10-S

1.8x10-5

2.5x 104

2.2

7.8x 107

8.lxlo”a

6.5x IO”12

9.0XIO”9

3.6x1011

9. IXIO”9

1.2XI0-7

1.IXI03

1.5

7. IXIO”l

5.6x IO”5

7.8x10-2

3, IX1O”4

7,9XIW2

5.8x10”1

5.3XI03

8.0x104

3.5xlo-f

2.8x IO”8

3.8xIO”5

I,5XI07

3.9XI0-5

2.9x104

2.7

a For95th percentile meteorological conditions. With theexception ofdoses duetoctiticality, thestated doses %e from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b Inc~ased likelihwd (orprobability) ofcancer fatality forahypothetical individual (asingle noninvoIved worker atadistanceof
1,3COm [3,281 fi] or at the site bound~, whichever is smafler, or for a hypothetical individua3in the offsite population at the site
bounda~)ifexposed totheindicated dose. ~evalue assumes thatthe accident has occurred.

c Estimated number ofcancer fatalities intheentire offsite population outtoadistance of80km(50 mi)given exposure to the
indicated dose. l’hevalu eassume sthatth eacciden thasoccurred.

Key: DWPF, Defense Waste Processing Facility; HYDOX, hydride oxidation.
Source: Calculated using the source terms in Table K-18 and the MACCS2 computer code.

Nonradiologlcal Accidenta. Plutonium disposition opemtions at SRScould ~sultin worker injuries and
fatilties. DOE-requiti industrid safety programs would&in place to dttce the risks. Given tie estimated
employment of 10,58 I person-yem of labor and the standard DOE occupational accident rates, approximately

339 cases of nonfatal occupational injury or illness and 0.34 fatality could be expected for the duration of
operations.

4.4.2.6 Transportation

Under Alternative 3A, tmnsportation to and from SRS would include the shipment of plutonium pits and clean
plutonium metal via SST from sites throughout tbe DOE complex to the pit conversion facility. During
dismantlement of the pits, some HEU and classified pit parts would be t’ecovefed, The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium

in the pit conversion facility would be in the form of plutonium oxide. This material would be transfemd
through a secure tunnel to the MOX facility at SRS for fabrication into MOX fuel pellets.
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Table 4-42. Accident Impact8 of Glasz Immobilization Under Alternative 3A: Pit Conversion and
MOX in New Construction and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Nottitrvolved to S]te G]ven Dose Dose Within Fatalities

Frequency Worker Nonitrvrdved Boundary at Site 80 km Within
Accident (per year) (rem)a Workerb (rem)’ Botmdaryb (person-rem)” 80 km”

Criticality Extremely 1.0XIO”2 4.2x10b 1.6x10-3 7.8x IO”7 8.OXIO-4
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely

(calciningfumace) unlikely

Hydrogen explosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
tire extremely

unlikely

Beyond-design-basis Exlremely
earthquake unlikely to

beyond
extremely

8.6x 104

6.8 XI0-8

9.5 XIO”5

3.5 XIO”7

8.3x10”8

8.3 XIO”5

1. IXIO”3

5.OX1OI

3.4x 10“7

2.7x10t1

3.8x IO”8

1.4xIo”t”

3.3 XIO”II

3.3xlo”@

4.6x IO”7

2.0XIO”2

1.6x 10”4 8.1xIO-8

1.3XIO”S 6.5x10”t2

1.8XIO”5 9.OXI0“9

6.7x10-8 3.3 XIO”II

1.6XIO”6 7.8x10-12

1.6x 105 7.9 XIO”9

4.4 XIO”5 2.2 X1O-8

2.0 9.8x10-4

I .5

7.lxlo”t

5.6x10”5

7.8x IO”2

2.9x 10“4

6.8 XIO”5

6.9x IO”2

I.oxlo”t

4.6x103

3.5 XI0-4

2.8x10-8

3.8x 105

I.4X1O-7

3.3 XI0-S

3.4 XI0-5

5.3 XI0-5

2.3

unlikely

a For95th percentile meteorological conditions, With theexception ofdoscs duetocrilicality, thestated doses arc fromthc
inhalation of plutonium, and represent dose commitments that would be received over the Iifetimc of the impac(ed individual.

b Incre~& likelihwd (orprobability) ofcancer fataiity forahypothetical individual (asingle noninvolv4 worker a!adista"ceof
1,~ m [3,28 I R] or at the site bound~, whichever is srnatler, or for a hypothetical individud in tbe offsite population at (he site
boundaW) ifexposed totheindicated dose. Tbevalue ass”mes thatthe accident has occurred,

c Estimated number ofcancer fatalities intheentire offsite population out[o. dislance of80km(50 fi)given exposure to the
i“d!cated dose. ‘rhevalueassumes that theacciden[ has occurred.

Key: DWPF, Defense Waste Processin8 Facitily; HYDOX. hydride oxidation.
Source Calculated using the source terms in Table K-19 and the MACCS2 computer code.

It is assumed that depleted umttium hexafluotide needed for MOX fuel would be shipped via commercial truck
to the uranium conversion facility, where it would be converted into uranium dtoxide (see Section 4.3.2,6).
After convemion, the depleted uranium dioxide would be shipped via commercial truck from the conversion
facility to the MOX facility at SRS. This material would be blended with plutonium dioxide at the MOX
facility, fabricated into MOX fuel pellets, and placed in MOX fuel rods. After fabrication, the MOX fuel rods
would be shipped to a domestic reactor site, where they would. be placed in fuel assemblies and irradiated.
Shipments of unirradiated MOX fuel mds would be made in an SST because unimadiated MOX fuel in large
enough quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed
in this transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at SRS under this alternative would require that surplus nonpit plotonium in various forms,
excluding clean metal, bz shipped from cument storage locations (i.e., SRS, Hanford, fNEEL, LANL, and
RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal or
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Table M3. Accident Impacts of MOX Facility Under Alternative 3A: Pit Conversion and MOX in
New Construction and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Wltbitr Fatalities

Frequency Worker Noninvolved Boundary at Site 80 fun Within

Accident (per year) (rem)’ Workerb (rem)” Boundaryb (person-rem)’ 80 km’

Criticality Extremely 4.7XI02 1.9XIO”5 2.6x10-3 I,3XI0-6 2.2 1. IXIO-3

unlikely

Explosion in Extremely 1.2XI03 4,7X107 4,9X I05 2.4x 108 1.2XI0-’ 6.1x IO”5

sintering furnace unlikely

Fire Extremely 7. IXIO”6 2.9x IO”9 3.0XIO”7 1.5X IO”’” 7.4xlo”4 3.7XIO”7

unlikely

Design basis Unlikely 1.7XI04 6.6XIO”S 6.9x 10“6 3.5 XIO”9 1.7XI0-2 8.7x IO”6

earthquake

Beyond-design-basis Beyond 2.3x IO”2 9.0XIO”6 8.8 XIO”4 4.4x 1o“’ 2.1 I .Ox 10”3

fire extremely

unlikely

Beyond-design-basis Extremely 2. IXI02 8.5 XIO”Z 8.3 4. IXIO”3 2.OX1O’f 9.9
earthquake unlikely to

beyond

extremely

unlikely

a For 951h percentile meteorological conditions. Wilh the exception of doses due to criticality, the stated doses are from the

inhalation of plutonium. and represent dose commitments that would be received over the lifetime of the impacted individual.
b Increased Iikelihwd (or probability) of cancer fatalily for a hypothetical individual (a single noninvolved worker at a distance of

1,~ m [3,28 I ft] or al the site bound~, whichever is smaller, or for a hypothetical individuzt in tbe offsite population at the sile
boundary) if exposed to [he indica[ed dose. The value assumes that [he accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. The value assumes that tbe accident has occurred.

Key: DWPF, Defense Waste Processing Facility.
Source: Calculated using the source teems in Table K-22 and the MACCS2 computer code.

pits, the qumtity of the plutonium contained in them would rzquire that they be treated as materials that could
be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially

designed trucks to the Defense Waste Processing Facility (DWPF) in S-Area. This intrasite

transportation-from F-Area to S-Area+ould require the temporary shutdown of roads on SRS. It would,
however, provide for all the necessary security and for reduced risk to the public; SSTS would not be required.

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at DWPF, it would k shipped to a geologic repository
for ultimate disposition, Because HLW would be displaced by the cans of immobilized plutonium suspended
in the HLW canister, additional canistem—to accommodate the displaced HLW—would be required over the
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life of the immobilization program. According to estimates, UP to 125 additional canisters of HLW would be
needed to meet the demands of surplus plutonium disposition under Alternative 3A. The WM PEIS
documents an analysis of different options for the shipment of these canisters to a geologic repository using
either tmcks or tmins. The analysis revealed that shipment by train would pose the lower risk. However, no
ROD has yet been issued regtiing these shipments. To bound the risks associated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in the highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per truck.

Every alternative considered in this SPD EIS would rcqrrirc routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would k
handled in the same manner as other site waste shipments, rmd as shown in Sections 4.3.1.2 and 4.3,2.2, would
involve no major increase in the amounts of waste already being managed at these sites. The shipments would
pose no greater risks than the ordimuy waste shipments at these sites as analyzed in the WM PEIS.

In all, approximately 2,500 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks canying radioactive materials would be
6.8 million km (4.3 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 53 person-mm; the dose to the public,
60 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.021 LCF among transportation workers and 0.030 LCF in the total affected
population over the duration of the transportation activities. The estimated numkr of nonradiological fatalities
from vehicular emissions associated with this alternative is 0,025.

Impacta of Accidenh During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than 1 in 10 million per year) is a shipment
of plutonium pits from one of DOE’s storage locations to the pit conversion facility with a severity
category VIII accident in a rural populating zone under neutral (average) weather conditions. The accident
could result in a dose of 29 person-rem to the public for an LCF risk of 0.015 and 32 rem to the hypothetical
MEI for an LCF risk of 0.016. (The MEI receives a larger dose than the population because it is unlikely that
a person would be in position, and remain in position, to receive this hypothetical maximum dose, ) No
fatalities would be expected to recur. The probability of more severe accidents, different weather conditions
at the time of accident, or occumence in a more densely populated area were also evaluated, and estimated to
have a probability lower than 1 chance in 10 million per year,

Estimates of the total ground tmnsportation accident risks under Alternative 3A are as follows: a radiological
dose to the population of 22 person-rem, resulting in a total population risk of 0.011 LCF and traffic accidents
resulting in 0.073 traffic fatalities,

4.4.2.7 Environmental Justice

As discussed in other parts of Section 4.4,2, routine operations conducted under Alternative 3A would pose
no significant health risks to the public, The likelihood of an LCF for the MEI residing near SRS would be

approximately 1 in 50 milliOn (SW Table 438). The number OfLCFS exwted among the general population
residing near SRS from accident-free operations would be approximate y 8,2x 10-3,

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.4,2,5). A beyond-design-basis earthquke would be expected to result in LCFS among the
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general population (see Tables 4-40 through 4-43). However, it is highly unlikely that a byonddesign-basis
earthquake would wcur. Accidents at the site pose no significant risks (when the probability of wcrrmence
is considered) to the population residing within the area potentially affected by radiological contamination.

As described in Section 4.4.2.6, no dlologicai or nontilological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonmdiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 3A wOuld pose nO significant risks tO the public, nOr wOuld
implementation of this alternative pose significant risks to groups within the general public, includlng the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.5 ALTERNATIVE 3B

Alternative 3B would involve constructing and operating all three facilities for surplus plutonium disposition

at SRS, The immobilization facility would be located in the existing Building 221 –F, and the pit conversion
and MOX facilities, in new buildings in F-Area,

4.5.1 Construction

4.5.1.1 Air Quality and Noise

Potential air quality impacts of the construction of plutonium disposition facilities under Alternative 3B at
SRS, are somewhat lower than those under Alternative 3A because immobilization facility construction would
only require the modification of an existing building. Emissions from these sources are summarized in
Appendix G,

A comparison of maximum air pollutant concentrations, including the contribution from SRS constructing

activities with standards and guidelines is presented as Table 4-44, Concentrations of air pollutants, es~cially

for PMIO and total suspended particulate, would likely increase at the site boundary, but should not exceed
the Federal or State ambient air quality standards. Air pollution impacts during construction would be
mitigated by applying, as appropriate, standard dust control practices such as watering or sweeping of roads
and watering of exposed areas.

Table 4. Evaluation of Air Pollutant Concentrations Associated With Construction Under
Alternative 3B: Pit Conversion and MOX in New Construction and

Immobilization in Building 221-F and DWPF at SRS

Most Stringent SPD Site Percent of
Averaging Standard or Incrernmt Concentration Standard or

Pollutant Period Guideline (pg/m3)a (p#m’) (p#m’) Guideline

Criteria pollutants

Carbon monoxide

Nitrngen dioxide

pMIo

Sulfur dioxide

Other regulated
pollutan~

Total suspended

particulate

8 hours

1 hour

Annual

Annual

24 hours

Annual

24 hours

3 hours

Annual

10,000
40,000

100

50
150

80
365

I ,300

75

1.44
6.48

0.0503

0.0542
2.48

0.00485
0.119
0.714

0.114

65.4
285

9.35

4.19
58.9

15.1
219
962

14.8

0.65
0.71

9.4

8.4
39

19
60
74

20

Hazardous and other
tordc cOmpOun&

Other toxicsb 24 hours 150 0.000224 31.7 21
~ The morestringentof the Federal and State standards is presented if ~th exist for the averaging period,

Various tox!c air pollutants (e. S., lead, benzene, hexane) could be emlned during co”stmcdon and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facility; SPD, surplus plutonium disposition.
Source: EPA 1997& SCDHEC 1996.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe,
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Noise impacts would be the same or lower than those for Alternative 3A (see Section 4.4.1.1 ).

4.5.1.2 Waste Management

Table 4-45 compares the wastes generated during the 3-year construction period for surplus plutonium
disposition facilities at SRS with the existing treatment, storage, and disposal capacity for the various waste
types. It is anticipated that TRU waste and LLW would k generated during modification of Building 221 –F.
No mixed LLW would be generated. In addition, no soil contaminated with hazardous or radioactive
constituents should be generated during construction. However, if any were generated, the waste would be
managed in accordance with site practice and applicable Federal and State regulations. Construction waste
generation would be the same for the ceramic and glass immobilization technologies because the same size
facility would be built under either scenario.

Table 4-45. Potential Waste Management Impacts of Construction Under Alternative 3B:
Pit Conveyaion and MOX in New Construction and Immobilization

in Building 221-F and DWPF at SRS

Eztimated Additional Estimated Additional Waste Generation as a Percent of b

Waste Generation Characterization or Storage Disposal
Waate Types (m3/yr) Treatment Capacity Capacity Capacity

TRUC 50 3 <1 <1

LLW 50Q NA NA 5

Hazardous 65 NA NA NA

Nonhazardous

Liquid 27,500 , Od NA 3’

Solid 1,510 NA NA NA

~ Seedefinitions in Appendix F.8.
Treatmnt capacities, md !he dis~sal capacity for nonhazardous liquid waste, are compared tith estimated additional annual waste
generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year constmction period.

~ Modification is not expected10generateremotelyhandledTRU waste or mixed TRU waste.
Percent of capacity of F-Area sanitsry sewer.

c Percent of capacity of Central Sanitary Wastewrder Treatment Facility.
Key: DWPF, Defense Waste Processing Faciliry; UW, low-level wastq NA, not applicable (i.e., the majority of LLW is not routinely
treated and stored on the sitq it is assumed that the majority of hazardous waste and nonhazardous sotid waste will be treated and
disposed of off the site by the construction contractor); ~U, transuranic.

De~rsding in part on decisions in the RODS for the WM PEIS, wastes could be t~ted and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be cerdfied on the site to current WfPP waste acceptance
criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WfPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, hazardous waste, and nonhazardous waste would k treated, stored, and

disposed of in accordance with current site practices. Impacts of treatment, storage, and disposal of
radioactive, hazardous, and mixed wastes at SRS are described in the SRS Wasre Management Final E/S

(DOE 1995c).

TRU wastes would be packaged, and certified to WfPP waste acceptance criteria at the modification site.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned TRU Waste Characterization and Certification Facility at SRS.
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TRU wastes generated during mcditication of Building 221-F are estimated to b 3 percent of the 1,720-m3/yr
(2,250-yd3/yr) $Iamred capacity of the TRU Waste Characterization and Certification Facility. A total of
150 m3 ( 196 yd ) of TRU waste would be generated during the meditication wricd. If all the TRU waste were
stored on the site, this would be less than I percent of the 34,400-m3 (45,000 -yd3) storage capacity available
at the TRU Wazte Storage Pads. If additional storage space were needed, and assuming that the waste would
be stored in 208-1 (55-gal) drums that would be stacked two high, and allowing a 50 percent factor for aisle
space, a storage area of less than 0.1 ha (0.25 acre) would be required. Therefore, impacts of the management
of additional quantities of TRU waste at SRS should not be major.

The 150 m3 (196 yd3) of TRU wastes generated by modification of Building 221 –F would be less than
I percent of the 143,000-m3 ( 187,000-yd3) contact-handled TRU waste that DOE plans to dispose of at WfPP
and within the cument 168,500-m3 (220,400 -yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of
TRU waste at WfPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the modification site before transfer for disposal in
existing on site faci Iities. A total of 1,500-m3 ( 1,960-yd3) LLW would be generated during modification of
Building 221–F. LLW generated during the modification pericd is estimated to be 5 percent of the 30,500-m3
(39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/ha disposal land usage factor
for SRS published in the Storage and Disposition Final PEIS (DOE 1996aE-9), 1,500 m3 ( 1,960 yds) of
waste would require 0.17 ha (0.42 acre) of disposal space at SRS. Therefore, impacts of the management of

this additional LLW at SRS should not be major.

Hazardous wastes generated during construction of SUWIUSplutonium disposition facilities would be typical
of those generated during construction of an industrial facility. Any hazardous wastes generated during
construction would be packaged in DOT-approved containers arzd shipped off the site to permitted commercial
recycling, treatment, and disposal facilities. The additional waste load generated during construction should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during constnrction of surplus plutonium disposition facilities would
be packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
recycling or disposal. The additional waste load generated during construction should not have a major impact
on the nonhazardous solid waste management system at SRS.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of
surplus plutonium disposition facilities would be managed at the Central Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous-liquid-waste generation during construction of these facilities is
estimated to be 10 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and

3 percent of the 1.03 miOion-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater

Treatment Facility. Therefore, management of these wastes at SRS should not have a ,major impact on the

nonhazardous liquid waste treatment system during construction.

4.5.1.3 Socioeconomic

Construction-related employment requirements under Alternative 3B would be as indicated in Table 446.

At its peak in 2003, constnrction of the three plutonium disposition facilities at SRS under this alternative
would require 1,164 construction workers rmd should generate another 934 indirect jobs in the region, As this

total of 2,098 direct and indirect jobs represents only about 0.8 percent of the projected REA workforce, there

should be no major impact on the REA, Moreover, there should be little impact on the community services
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Table 4-46. Construction Employment Requirements for
Alternative 3B: Pit Conversion and MOX in New Construction

and Immobilimtion in Building 221-F and DWPF at SRS
Year Pit Conversion Immobilization MOX Total
2001 274 0 0 274

2002 417 248 290 955

2003 256 400 508 1,164

2004 0 330 334 664

2005 0 0 {70 170

2006 0 0 160 160

Key: DWPF, Defense Waste Processing Facility.
Source: UC 1998e, 1998h, 1998i, 1998j.

currently offered in the ROI. In fact, it should help offset the approximate y 20 percent reduction in SRS’s
total workforce (i.e., from 15,000 to 12,000 workers) projected for the years 1997–2005.

4.5.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of constmction activities is presented as Table M7 for workers
at risk. Construction worker exposures to radiation that derives from other activities at the site, pastor present,
would k kept as low as is reasonably achievable. Toward this end, construction workers would k monitored
(badged) as appropriate.

Table W7. Potential Radiological Imprtck on Construction Workers of Alternative 3B:
Pit Conversion and MOX in New Construction and Immobilization in Building 221-F

and DWPF at SRS
Impact Pit Conversiona Immobilizationb MOXC Total

Total dose (person-retiyr) 1.3 4.7 1.2 7.2

Annual latent fatal cancersd 5.2x10”4 1.9x 10“3 4.8x IO”4 2.9x IO”3

Average worker dose (mretiyr) 4 15 4 7.8’

Annual latent fatal cancer risk 1.6x 10“6 6.0x10”6 1.6x 10”6 3.1 XIO”6

~ An estimated average of316 workers would be associated with annual constmction operation:
~ere would he 315 badged workers assxlated with constmctlon and modification of the exist]ng Building 22 l–F. The number
would be the same for immobilization in either ceramic or glass.

c An estimated average of 292 workers would k associated with annual constmction operations.
d Values are based on a risk factor of 400 latent fatal cancers per million person-rem set by the National Research Council’s

Committee on [he Biological Effects of Ionizins Radiations.
e Represents an average of the doses for all three facilities.
Key: DWPF, Defense Waste Processing Facility.

Note: The radiological limit for constmction workers is 100 nuemlyr because they are categorized as members of the public
(DOE 1993). An effective WARA program would ensure that dores are reduced to levels that areas low m is reasonably achievable.
Source: ICRP 1991; NAS 1990; UC 1998e, 1998h. 1998i, 1998j.

Hazardous Chemical Impacts. Because the estimated airborne concentration of benzene delivered to the
maximally exposed member of the public at SRS under this alternative is the same as that estimated for
Alternative 3A, the estimated cancer risk associated with this exposure is also the same as that discussed for
Alternative 3A.
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4.5.1.5 Facility Accidents

Construction of new pit conversion and MOX facilities, and modification of Building 221 –F for plutonium
conversion and immobilization at SRS could result in worker injuries or fatalities. DOE-required industrial
safety programs would b in place to reduce the risks. Given the estimated 3,387 ~rson-years of construction
labor and standard industrial accident rates, approximately 340 cases of nonfatal nccupationai inju~ or illness
and 0.47 fatality could be expected (DOL 1997a, 1997b). As all construction would take place prior to
introduction of the radiological process inventory, no noteworthy radiological accidents should occur.

4.5.1.6 Environmental Justice

As discussed in other pints of Section 4.5.1, construction under Alternative 3B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, constmction activities at SRS would have no significant impacts
on minority or low-income populations.

4.5.2 Operations

4.5.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 3B at SRS were analyzed using

ISCST3 and found to be about the same as those under Alternative 3A (see Section 4.4,2.1), Noise impacts
would be the same as those for Alternative 3A (see Section 4.4.2,1).

4.5.2.2 Waste Management

Table =8 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from opcating surplus plutonium disposition facilities at SRS. Although HLW would be used
in the immobilization process, no HLW would be generated by the surplus plutonium disposition facilities.
Waste generation should he the same for the ceramic and glass immobilization technologies,

Depending in part on decisions in the RODS for the WM PEIS, wastes could b treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
Janumy 20, 1998, TRU and mixed TRU waste would be cettified on the site to cumnt WIPP waste acceptance

criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from SUTIUSplutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be

treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and

disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Waste Management

Final EIS (DOE 1995c),

TRU wastes would be treated, packaged, and certified to WIPP waste acceptance criteria at the new faci Iities,

Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur a[
the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation at SUWIUSplutonium disposition facilities is estimated to be 9 percent of the 1,720-m3/yr

(2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility. A total of

1,590 m3 (2,080 yd3) of TRU waste would be generated over the 10-year operation period. If all the TRU
waste were stored on the site, this would be 5 percent of the 34,400-m3 (45,000 -yd3) storage capacity available
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Table 4-48. Potential Waste Management Impacts of Operations Under Alternative 3B: Pit
Conversion and MOX in New Construction and Immobilization in Building 221-F and

DWPF at SRS

Estimated Estimzted Additional Waste Generation zs a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Type” Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 159 9 5 I of WIPP

LLW i 54 1 NA 5

Mixed LLW 4 <1 2 NA

Hazardous <33 <1 6 NA

Nonhazardous

Liquid 78,000 *8d NA 8’

Solid 2,180 NA NA NA

a See definitions in Appendix F.8.
b Treatmen[ capacities, md the dis~sal capaci[y for nonhazardous liquid waste, are compared with estimated addi[iond annual waite

generation. All other storage and disp<>sal capacities are compared wilh total estimated additional waste generation assuming a
10-year operation ~riod.

c Includes mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
~ Percent of capacity of F-Area sani:ary sewer.

Perccn[ of capacity of Central Sanitary Wastewater Treatment Facility.
Key: DWPF. Defense Waste Processing Facility: LLW, low-level waste; NA, not applicable (i.e., the majority of this wasle is not
routinely treated, stored. or disposed of on the site): ~U. transuranic: Wlpp. Waste [sola[ion pilot plant.

at the TRU Waste Storage Pads. Assuming that the waste were stored in 208-1 (55-gal) drums that could be
stacked two high, and allowing a 50 percent factor for aisle space, a storage area of about 0.23 ha (0.57 acre)
would be required. Therefore, impacts of the management of additional quantities of TRU waste at SRS
should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated by these facilities would be I percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and 1 percent of the
current 168,500-m3 (220,400 -yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at

WIPP are described in the W/PP Disposal Phase Final Supplemental E/S (DOE 1997d).

LLW would be packaged, certified, and accumulated at the new Facilities before transfer for additional
treatment and disposal in existing onsite facilities. A total of 1,540-m3 (2,010-yd3) LLW would be generated

over the operation period. LLW generation at surplus plutonium disposition facilities is estimated to be

I percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility and 5 percent
of the 30,500-m3 (39,900 -yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/ha disposal
kmd usage factor for SRS published in the Storage and Disposition Final PE/S (DOE 1996zE-9), 1,540 m3
(2,010 yd3) of waste would require O.18-ha (0.42 acre) of disposal space at SRS. Therefore, impacts of the
management of this additional LLW at SRS should not be major.

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a

manner consistent with the site treatment plan for SRS. Mixed LLW generation at surplus plutonium

disposition facilities is estimated to be less than 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacit y of the
Consolidated Incineration Facility, and 2 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste
Storage Buildings. Therefore, the mmagement of this additional waste at SRS should not have a major impact
on the mixed LLW management system.

Hazardous waste would be packaged at the generating facility for treatment and disposal at a combination of
onsite and offsite facilities. Assuming that all hazardous waste is managed on the site, hazardous waste
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generation at surplus plutonium disposition facilities is estimated to be less than 1 percent of the 17,830-m3/yr

(23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 percent of the 5,200-m3 (6,8t30.yd3)
capacity of the h~ardous waste storage buildings. The management of these additional hazardous wastes at
SRS shnuld not have a major impact on the hazardous waste management system. If all LLW, mixed LLW,
and hazardous wastes generated at the surplus plutonium disposition facilities were treated in the Consolidated

Incineration Facility, this additional waste would be 1 percent of the 17,830-m3/yr (23,320- yd3/yr) capacit y
of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office pa~r, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at SRS.

Nonhazardous wastewater would be treated if necessary &fore being discharged to the F-Area sanitary sewer
system, which connects to the Central Sanitary Wastewater Treatment Facility. Nonhazardous liquid waste

generated b SUWIUSplutonium disposition facilities is estimated to be 28 percent of the 276,000-m3/yr
K(361 ,OOO-yd /yr) capacity of the F-Area sanitary sewer and 8 percent of the 1.03 million-m3/yr

( 1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Therefore, management

of nonhazardous liquid waste at SRS should not have a major impact on the treatment system.

4.5.2.3 Socioeconomic

After constnrction, startup, and testing of the three plutonium disposition facilities at SRS in 2007 under

Alternative 3B, arr estimated 1,022 new workers would k required to operate them (UC 1998e, 1998h, 1998i,
1998j). This level of employment should generate another 1,827 indirect jobs in the region. As the total
increase of 2,849 direct and indirect jobs represents less than 1 percent of the projected REA workforce, it

should have no major impact on the REA. The new employees also should have little impact on community
services within the ROI. In fact, the additional workers should decrease the ~duction in SRS’S total workforce
projected for the years 1997–201 O from 33.3 percent (i.e., 15,000 to 10,000 workers) to 26.5 percent.

4.5.2.4 Human Health Risk

During nom3al operation of the plutonium disposition facilities, there would be both radiological and
hazardous chemical releases to the environment, and also direct in-plant exposures. The resulting doses to,
and potential health effects on, the public and workers under this alternative are as follows.

Radiological Impacts. Table 449 reflects the potential radiological impacts on three individual receptor

groups: the population living within 80 km (50 mi) of SRS in the year 2010, the maximally exposed member
of the public, and the average exposed member of the public. The table depicts the projected aggregate latent

fatal cancer risk to these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of all three facilities, the projected total population dose in the year 2010 would
be 1.6 person-rem. The corresponding number of LCFS in this population from 10 years of operation would
be 8.2x10-3, The dose to the maximally exposed member of the public from annual operation of all three
facilities would be 4.OX10-3 mrem. From 10 years of operation, the corresponding LCF risk to this individual

would be 2, I x 10-8. The impacts on the average individual would be lower.

4-68



Table M9. Potential Radiological Impacts on the public of Operations Under Alternative 3B: Pit
Conversion and MOX in New Construction and Immobilization in Building 221-F and

DWPF at SRS

Pit Immobilization

Impact Conversion Ceramic Glass MOX Totala
Pomdation within 80 km for 3’ear2010

Dose (person-rem) 1.6 2.3x10-3 2.2XI03 0.029 1.6

Percent of natural background 6.9x 104 I .Ox I0“6 1.OXIO-6 1.3XI05 7.0XIO”4

1O-year latent fatal cancers 8.0x IO”3 1.2XI05 I.txlo”s 1.5XIO”4 8.2 XIO”3

Maximally exposed individual
Annual dose (mrem) 3.7 XIO”3 2.4x10-5 2.2XI0-5 3.1 XIO”4 4.OXIo-~

Percent of natural background 1.3XI0-3 8.1x IO”6 7.5xlo”f’ 1.1 XIO”4 1.4XIO”3

10-year latent fatal cancer risk 1.9XIO”C 1.2XI0’” I.lxlo-’” 1.6x IO”9 2.1xlo”~

Average exposed individual within 80 km”
Annual dose (mrem) 2.0XIO”3 2.9x 10-6 2.8x10-6 3.7 XIO”5 2.0XIO”3

10-year latent fatal cancer risk 1.Ox Io“* 1.5XI O”” 1.4xlo”tl 1.9X IO”’O 1.0XIO”8
a Tc,tals are additive in all cases because the same sroups or individuals would receive doses from all three facilities. ~e total

includes the higher of the values for the ceramic and glass immobilization altemalives.
b me annual natural background radiation level at SRS is 295 nuem for the average individual; the population within 80 km (50 mi)

in 2010 would receive about 23 1,01)0person-rem.
c Obtained by dividing the population dose by the number of ~ple projected to live within 80 km (50 mi) of the facilities in 2010

(about 783,~).
Key: DWPF, Defense Waste Processing Facility.
Source: Appendix J.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4,32). Within that swtion, proj~ted incremental impacts associated with the operation

of the proposed surplus plutonium disposition facilities arc added to the impacts of other past, present, and

reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatov standards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and tbe Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 450 these workem are defined as those
directly associated with process activities. Under this alternative, the annual average dose to pit conversion
and MOX facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. Tbe annual
dose received by the total site workforce for each of these facilities would be an estimated 192, 175, and
194 person-rem, respectively. The risks and numbers of LCFS among the diffewnt workers from 10 years of
operation are included in Table +50. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Hazardous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to tbe maximally exposed member of the public at SRS under this alternative would be the same as that for
Alternative 3A, the estimated noncancer risks associated with exposure to this compound would also be the
same as those discussed for Alternative 3A. No carcinogenic chemicals would be released as a result of
operations.

4.5.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion and
MOX facilities at SRS for this alternative are equivalent to those in Alternative 3A (see Tables 440
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Table 4-50. Potential Radiological ImpacK on Involved Workers of Operations Under
Alternative 3B: Pit Conversion and MOX in New Construction and Immobilization in

Building 221-F and DWPF at SRS
Immobilization

Impact Pit Conversion (Ceramic or Glass) MOX Total

Number of badged workers 383 258 350 991

Total dose (person-remlyr) 192 194 175 561

1O-year latent fatal cancers 0.77 0.77 0.70 2.2

Average worker dose (nuem/yr) 500 750 500 565’

10-year risk of latent fatal cancer 2.0XIO”3 3.OXI0“3 2.0XIO”3 2.3xIO”3

a Represents an average of the doses for all three facilities,
Key: DWPF, Defense Waste Processing Facility,
Note: The cardiological lindt for an individual worker is 5,000 nuemlyr (DOE 1995e). However, the maximum dose to a worker
involved in operations would k kept &low the DOE administrative control level of 2,00il nvernlyr, An effective ALARA program
would cns”re that doses are reduced to levels [hat are as low as is reasonably achievable.
Source: UC 1998e, 1998h, 1998i, 1998j.

and 4–43). The potential consequences of such accidents from operation of the immobilization facility in
Building 221-F arc presented in Tables 4-5 I and 452. Mom details on the method of analysis, assumptions,
and specific accident scenarios are presented in the discussion of Alternative 2 in Section 4,3,2.5.

Pubfic. The most severe consequences of a design basis accident for this alternative would & associated with
the design basis earthquake at SRS. Bounding radiological consequences for the MEI are from the design
basis earthquake’s effect on the immobilization facility in Building 221 –F, which would include a dose of
0.44 rem, corresponding to an LCF probability y of 2.2x10-4. Among the general population off the site, an
estimated 0.53 LCF could occur as a result of the bounding design basis earrhqu&e at SRS. Since a design
basis earthquake could affect all facilities simultaneously, these consequences would be at least partially
additive with the doses from pit disa..ssembly and conversion and MOX fuel fabrication. However, due to the
ability of these new facilities to withstand the design basis earthquake, the relative contributions would be
negligible. The frequency of such an earthquake is prescribed to be I in 5,000 per year.

The combined radiological effects of a total collapse of all three facilities from the beyond-design-basis
.emhqu&e would be equivalent to the consequences presented in Alternative 3A, Section 4.4,2,6.

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PE/S, the

noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design basis earthquake at SRS. The consequences of such an
accident would include an LCF probability of 4.6x10-3.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller fires. These accidents are such that involved workers would

bc able to evacuate immediately or would not bc affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distace from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
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Table 4-51. Accident Impacts of Ceramic Immobilization Under Alternative 3B: Pit Conversion
and MOX in New Construction and Immobilimtion in Building 221-F and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Lstent

Dose to G!ven Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Wltbin Fatalities

Frequency Worker Noninvolved Boundary at Site 80 krn Witbin
Accident (per year) (rem)” Workerb (rem)’ Boundaryb (person-rem)a 80 kmc

Criticality Extremely
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcinittg furnace) unlikely

Hydrogen explosion Unlikely

Glovebox tire Extremely
(sistering furnace) unlikely

Design basis Unlikely

earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond

extremelv

1.0XIO”2

4.2x101

3.3 XI0-5

4.7XI02

I .9x I0“4

I.lxlol

6.3x IO”3

5.7XI0’

4.2x106

1.7XIO”4

1.3XIO”$

1.9XIO”5

7.4XI08

4.6x103

2.5x106

2.3x102

1.6XIO”3

8.0xIO”2

6.3x106

8.8 XIO”3

3.5XI05

4.4XIO”I

2.5x104

2.2

7,8x107

4.OX10“5

3.2x109

4.4XI04

1.8x IO”8

2.2XI0-4

l,2xlo-7

I, IXIO”3

I.5

3.4XI02

2.7x10-2

3.8x101

1.5XI0-I

J.0XI03

5.8XIO”[

5.3XI03

8,0x10-4

1.7xlo”’

1.3XI0-5

1.9XIO”2

7.5 XI0-5

5.3XIO”’

2.9x 1V4

2.7

unlikely

a For 95th percentile meteorological conditions. With theexception ofdoses duelocriticality, thestated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b lncrcasti likelihood (orprobability) ofcancer fatality forahypothctical individual (asingle noninvolv4 worker ata distanceof
1,~ m [3,28 I ft] or at the site boundq, whichever is smatler, or for a hypothetical individud in the offsite population at the site
boundary )ifexposed tothe indicated dose. Thevalue assumes thattbe accident has occurred.

c Estimated number ofcancer fatalities intheentire offsite population out toadistance of80km(50mi) given exposure to the
indicated dose. Theval.e assumes lhatthe accident h.soccuncd.

Key: DWPF, Defense Waste Processing Facility; HYDOX, hydride oxidation.
Source: Calculated using the source terms in Table K-14 and the MACCS2 computer code.

structures to high radiation exposures and upt&es of radionuclides. For most accidents, the immediate
emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at SRScould result inworker injuries and
fatalities. DOE-rquired industid stietyprograms would beinplweto mducetherisks. Given theestimated
employment of 10,867 person-years of labor and the standard DOE occupational accident rates, approximate! y
348 cases of nonfatal ~cupational injury or illness and 0.35 fatality could be expected for the duration of

operations.

4.5.2.6 Transportation

Because the only difference between Alternative 3A and 3B is the Iwation of the immobilization facility within

F-Area at SRS, the transportation required for Alternative 3B would be the same as that for Alternative 3A.
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Table 4-52. Accident hpa~of Glaw Immobihmtion Under Alternative 3B:Rt Convemion and
MOX in New Construdon and fnsmohilization in Building 221-F and DWPF at SW

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population cancer
Noninvolved to Site Given Dose Dose Within Fa@litfe~

I .OxI0-2

4.2x10-1

3.3X1 O-5

4.7x 10“2

1.7XI04

4.OX1O”5

1.OX1OI

I. IX1O-3

5.OX1OI

1.7x lo~

1.3 X1O”5

I.9X1O”5

6.9x 10-8

1,6x108

4.0XI03

4.6x10-7

2.OXIO-3

8.0x IO-2

6.3x I V6

8.8 XIO”3

3.3XI05

7.7X1 O-6

3.9X1O”1

4.4X1 O-5

2.0

4, OX1O-5

3.2x10-9

4.4X1O”6

1.6x IO”8

3.8x10”9

1.9xlo-f

2.2 XI0-8

9.8x104

I .5 8.0x IO”4

Frequency Worker Noninvolved Bountiry at Site 80 km Within
Accident (s3sr year) (rem)” Workerb (mm)’ Boundaryb (person-rem)” 80 func

Criticality Extremely 4,2x 106 1,6x 1V3 7.8x IO”7
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox tire Extremely
(calcini.g furnace) unlikely

Hydro8en explosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For 95th percer, tile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b Increased likelih~ (or probability) of cancer fatafity for a hypothetical individual (a single noninvolved worker at a distance of
1,0fN3m [3,28 I R] or at the site boundary, whichever is smafler, or for a h~theticaf individual in the offsile population at the sile
boundary) if exposed to the indicated dose, me value assumes that the accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 ti) given exposure to the
indicated dose. me value assumes tha! the accident has occurred.

Key: DWPF, Defense Waste Processing Facilitfi HY~X, hydride oxidation,

Source: Calculated using the source terms in Table K–15 md the MACCS2 computer code.

3.4XI02

2.7x IO”2

3.8x101

1.4XIO”I

3.3X102

9.2x102

I.oxlo”l

4.6x 103

1.7XI0-I

1.3XIO”5

I.9X1O”2

6.9x10-5

1.6x 10-5

4.6x10-1

5.3 XI0-5

2.3

Therefore, the transportation risks associated with Alternative 3B are equivalent to those discussed in

Section 4,4,2.6.

4.5.2.7 Environmental Justice

As discussed in ofher parts of Section 4.5.2, routine operations conducted under Alternative 3B would pose
no significant health risks to the public. The Iikelihoml of an. LCF for the MEI residing near SRS would be

approximately I in 48 filliOn (see Table W9). The numkr of LCFS ex~cted among the general population
residing new SRS from accident-ffee operations would be 8.2x 10“3.

Design basis accidents at tbe sites would not be expected to cause cancer fatalities among the public
(see Section 4,5.2.5). A beyond-design-bmis earthquake would bs expected to result in LCFS among the
general population (see Tables 4-51 rmd 4-52). However, it is highly unlikely that a beyond-design-basis
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earthquake would occur. Accidents at the site pose no significant risks (when the probability of occumence
is considered) to the population residing within the area potentially affected by radiological contamination.

As described in Section 4.5.2.6, no radiological or non~lological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradlological
fatalities be expected to result from transportation accidents,

Thus, implementation of Alternative 3B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.6 ALTERNATIVE 4A

Alternative 4A would involve constructing and operating the pit conversion facility in Zone 4 at Pantex and
the immobilization and MOX facilities at Hanford. The immobilization facility would be lmated in the
existing FMEF building, and the MOX facility would be located in new buildings near FMEF in the 400 Area.

4.6.1 Construction

4.6.1.1 Air Quality and Noise

Sources of potential air qualit y impacts of construction under Alternative 4A at Pantex include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comptison of maximum air pollutant concentrations, including the contribution from Pantex construction

activities, with standards and guidelines is presented as Table 4–53. Concentrations of air pollutants,

especially PMIO and total suspended particulate, would likely increase at the site boundary, but should not
exceed the Federal or State ambient air quality standards. Air pollution impacts during construction would
be mitigated by applying, as appropriate, stidard dust control practices such as watering or sweeping of rmads
and watering of exposed areas

Total vehicle emissions associated with activities at Pantex would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The location of this facility at Pantex relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts. Noise sources during constmction would include
heavy conshuction equipment, employee vehicles, and tnsck traffic. Traffic noise assmiated with constmction
of this facility would occur on the site and along offsite local and regional transportation routes used to bring
construction materials and workers to the site. Given the distunce to the site boundary (about 1.6 km [1,0 mi]),
noise emissions from constmction equipment would not likely annoy the public. These noise sources would

be far enough away from offsite areas that their contribution to offsite noise levels would be small. Some noise
sources could result in onsite impacts, such as the disturbance of wildlife. Noise would not affect threatened
and endangered species because there me no threatened and endangered species habitats near the facility site
(see Section 4.26). Traffic assmiated with construction of this facility would likely produce less than a 1-dB
increase in noise levels along roads used to access the site, and thus would not result in any increased
annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.

Sources of potential air quality impacts of construction under Alternative 4A at Hanford, including
modification of FMEF for plutonium conversion and immobilization and construction of a new MOX facility,
were analyzed. Construction impacts result from emissions from fuel-burning construction equipment, soil
disturbance by construction equipment and other vehicles, the operation of a concrete batch plant, trucks

moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G.
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Table 4-53. Evaluation of Pantex Alr Pollutant Concentrations Associated With Construction
Under Alternative 4A: Pit Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF and MOX in New Construction at Hanford
Most Stringent Site Percent of

Averaging Standard or SPD Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (Kg/m3) (yg/m3) Guideline

Criteria p011utant3

Carbon monoxide 8 hours 10,000 3.77 623 6.2
1 hour 40,000 23.5 3,020 7.5

Nitrogen dioxide Annual I00 0.501 2.44 2.4

PMIO Annual 50 0.349 9.14 18
24 hours 150 4.18 93.6 62

Sulfur dioxide Annual 80 0.0326 0.033 0.041
24 hours 365 0.392 0.392 0.11
3 hours 1,300 1.71 1.71 0.13
30 minutes 1,048 6.98 6.98 0.67

Other regulated
p011utant3

Tc,tal suspended 3 hours 200 42.7 42.7b 21
particulate I hour 400 I 74 174b 44

Hazardous and other
toxic compounds

Other toxicse 24 hours 3’ 0 7.8* 260
1 hour 75’ 0 19.4 26

~ The more stringent of the Federal and State slandards is presented if both exist for the averaging period.
‘f ’bree-and 1-hr concentrations for total suspended paniculates are not listed for cxistnng sources ~n the source document. Only
tbe cc>ntribu[io” from sources associated with the alternative are represented.

‘ Effects-screening level of tbe Texas Natural Resource Conservation Commission. Such levels are not ambient air standards. hu[
merely “tools” used by the Toxicology and Risk Assessment staff to evaluate impacts of air pollu[mt emissions. Thus, exccedance
of the screening levels by ambient air contaminants does not necessarily i“dicatc a problem. That circumstance, however, would

d prompt a more thorough evaluation.
Twenty-four-hour concentra[$on for existing sources was estimated from the 1.hr concentration.

e Various roxic aic po[[utanfs (e.g., lead, benzene, hexane) could be emitted during construction and were analyzed for benzene.
Key: FMEF, Fuels and Malerials Examination Facility; HLWVF, high-level-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997a; TNRCC 1997a, 1997b.

A comparison of maximum air pollutant concentrations, including the contribution from Hanford construction

activities, with standards and guidelines is presented as Table 4–54. Concentrations of air pollutants,
especially PM,0 and total suspended patticulates, would likely increase at the site bounda~, but should not

exceed the Federal or State ambient air quality standards as a result of activities at Hmford. Occasional

exceedances of the PM,0 and total suspended particulate standards attributable to natural sources would be
expected to continue. The concentrations of toxic air pollutants such as hydrogen chloride and benzene would
be unchanged from the No Action Alternative (see discussion of these concentrations in Section 4.2. 1.3). Air
pollution impacts during operation would be mitigated by including HEPA filtration in the design of these

facilities.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an

expected decrease in overall site employment during this timeframe.
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Table 4-54. Evaluation at Hanford of Air Pollutant Concentrations Associated With Constrrretion
Under Alternative 4A: Pit Conversion in New Construction at Pantex. and

Immobilir.atjon in FMEF and HLWVF and MOX in New Construction at Hanford
Most Stringent SPD Site Percent of

Averaging Standard-or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (pg/m3) (#~m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 1.11 35.2 0.35
1 hour 40,000 7.54 55.8

Nitrogen dioxide

0.14

Annual 100 0.087 0.337 0.34

PMio Annual 50 0.0601 0.078 0.16
24 hours 150 2.71 3,48 2.3

Sulfur dioxide Annual 50 0.00879 1.64 3.2
24 hours 260 0.0977 9.01 3.4
3 hours 1,300 0.665 30.3 2.3
1 hour 700 1.99 34.9 5.3

Other regulated
pollutants

Total suspended Annual 60 0.105 0.122 0.2
particulate 24 hours 150 4,8 5.57 3.7

Hazardous and other
toxic compounds

Other toxicsb Annual 0.12 0.0007008 o.m14 0.012

~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.
Various toxic air pollutants (e.g., lead, benzene, hexane) could be endtted during constmction and were analyzed as benzene.

Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-tevel-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997a WDEC 1994.

The location of these facilities at Hanford relative to the site boundary and sensitive receptors was examined

to evaluate the potential for onsite and offsite noise impacts, Noise sources during constmction would include
heavy cons~ction quipment, employee vehicles, and tmck traffic. Traffic noise associated with constmction
of these facilities would occur on the site and along offsite local and regional transportation routes used to
bring construction materials and workers to the site. Given the distance to the site boundary (about 7.1 km
[4.4 mi]), noise emissions from constmction equipment would not likely annoy the public. These noise sources
would be far enough away from offsite afeas that their contribution to offsite noise levels would be small,
Some noise sources could result in onsite impacts, such as the disturbance of wildlife, Noise would not affect
threatened and endangered species because there are no threatened and endangered species habitats near the
facility site (see Section 4.26). Traffic associated with constmction of these facilities would likely produce
less than a 1-dB increase in noise levels along roads used to access the site, and thus would not result in any
increased annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.
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4.6.1.2 Waste Management

Tables 4–55 and 4-56 compare the wastes generated during construction of surplus plutonium disposition
facilities at Pantex and Hanford with the existing treatment, storage, and disposal capacity for the vtious wrote

types at each site. It is anticipated that no TRU waste, LLW, or mixed LLW would be generated during the
3-year construction Primi. In addition, no soil contaminated with hazardous or radioactive constituents should
be generated during construction. However, if any were generated, the waste would be managed in accordance
with site practice and applicable Federal and State regulations. Construction waste generation would be the

same for the ceramic and glass immobilization technologies because the same size facility would be built under
either scenario. For this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices.

Table 4-55. Potential Waste Management Impacts of Construction at Pantex Under
Alternative 4A: Pit Conversion in New Construction at Pmstex, and Immobilization in FMEF and

HLWVF and MOX in New Construction at Hanford

Estimated fitimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Type’ Generation (m3/yr) Treatment Capacity Capacity Capacity

Hazardous 50 NA NA NA

Nonhazardous

Liquid 5,300 NA NA 1’

Solid 120 NA NA NA

a See definitions in Appendix F.8,
b Treatment capacities, and the disposd capacity for nonhazardous liquid warte, zue compared with estimated additional annual waste

generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year construction period.

c Percent of capacity of the Wastewater Treatment Facility.
Key: FMEF, Fuels ad Materiats Examination Facility HLWVF, high-level-waste vitrification facitity; NA, not applicable (i.e., il
is assumed that the majority of the hazardous waste and nonhazardous solid waste would k treated and disposed of off the site by
the cons[mction contractor),

Table 4-56. Potential Waste Management Impacts of Construction at Hanford Under
Alternative 4A: Pit Conversion in New Construction at Pantex, and Immobilization in FMEF and

HL WVF and MOX in New Construction at Hanford

Estimated 33stbnatedAdditional Waste Generation as a Percent of b
Additional Wazte Characterization or Storage Disposal

Waste Ty en Generation (m31 r)p y Treatment Capacity yCapacit Capacity
Hazardous Is NA NA NA

Nonhazardous

Liquid 16,700 7’ NA ,d

Solid 970 NA NA NA

a See definitions in Appendix F.8.
b Treatment capacities, md the dis~sal capacity for nonhaz%dous liquid waste, are compared with estimated additional annual waste

generation. All other storage and disposal capacities are compared with toad estimated addhional waste generation assuming a
3-year constmcbon @od.

c Percent of capacity of 400 Area sanilary sewer.
d Percent of capacity of the WPSS Sewage Treatment Facility.
Key: FMEF, Fuels artd Materials Examination Facility HLWVF, high-level-waste vitrification facilitfi NA, not applicable (i.e., it
is assumed tha[ the majority of the hazardous wasle md nonhazardous solid waste would be treated and disposed of off (he site by
the constmction contractor): WPPSS, Washington Public Power Supply System.
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Hazardous wastes generated during constmction of su~lus plutonium disposition facilities would be typical
of those generated during construction of an industrial facility. Any hazardous wastes generated during
constriction would & packaged in DOT-approved containers and shipped off the site to permitted commercial
recycling, treatment, and disposal facilities. The additional waste load generated during constmction should
not have a major impact on the Pantex or Hanford hazardous waste management systems.

Nonhazardous solid wastes generated during construction of surplus plutonium disposition facilities would
& packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
mycling or disposal. The additional wazte load generated during constmction should not have a major impact

on the nonhazardous solid waste management systems at Pantex or Hanford.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of the
pit conversion facility at Pantex would be managed on the site by the Wastewater Treatment Facility, even
though it is likely that much of this waste would be collected in portable toilets and would be managed at
offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is estimated to
& less than 1 ~rcent of the 946,250-m3/yr ( 1,237,700-yd3/yr) capacity of the Wastewater Treatment Facilit y.
Therefore, management of these wastes at Parrtex should not have a major impact on the nonhazardous liquid
waste treatment system during construction.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of the
immobilization and MOX facilities would be managed on the site at the WPPSS Sewage Treatment Facifity,

even though it is likely that much of this waste would be collected in portable toilets and would be managed
at offsite facilities. Nonhaztious liquid waste generation during construction of these facilities is estimated
to be 7 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the 400 Area sanitary sewer and 7 percent
of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment Facility. Therefore,
management of these wastes at Hanford should not have a major impact on the nonhazardous liquid waste
treatment system during construction.

4.6.1.3 Socioeeonomics

Construction-related employment requirements under Alternative 4A would be as indicated in Table 457.

Table 4-57. Construction Employment Requirements for Alternative 4A:
Pit Conversion in New Construction at Pantex. and Immobilization in

FMEF and HLWVF and MOX in New Construction at Hanford
Year Pit Conversion Immobilization MOX Total

2001 298 0 0 298

2W2 452 167 290 909

2003 275 268 508 I ,051

2004 0 236 334 570

2005 0 0 170 170

2006 0 0 160 160

Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility.
Source: UC 1998h, 1998c, 1998d, 1998k,

At its peak in 2002, construction of the new pit conversion facility at Pantex under this alternative would
require 452 constmction workers and generate another 381 indirect jobs in the region. As this total
employment requirement of 833 direct and indirect jobs represents only 0.3 percent of the projected REA

workforce, it should have no major impact on the REA. Moreover, it should have little impact on community
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services within the ROI. In fact, it should help offset the nearly 40 percent reduction in the Pantex total
workforce (i ,e., from 2,900 to 1,750 workers) projected for the years 1997-2005.

At its peak in 2003, construction of the immobilization and MOX facilities at Hanford would require
776 construction workers and should generate mother 796 indirect jobs in the region. This total employment
requirement of 1,572 direct and indirect jobs represents only 0.4 percent of the projected REA workforce, and
thus should have no major impact on the REA. It should also have little effect on the community services
cumentl y offered in the ROI. In fact, it should help offset the nearly 15 percent reduction in Hanford’s
workforce (i.e., from 12,900 to approximately 11,000 workers) projected for the years 1997-2005.

4.6.1.4 Human Health Risk

Radiological Impacta. No radiological risk would be incurred by members of the public from construction
activities. According to results of recent radiation sumeys (DOE 1997e; Antonio 1998) conducted in the
Zone 4 area at Pantex and the 400 Area at Hanford, constmction workers would not be expected to receive any
additional radiation exposure above natural background levels in those areas. Nonetheless, if deemed
necessary, workers may be monitored (badged) as a precautionary measure.

Hazardous Chemical fmpacta. The probability of excess latent cancer incidence associated with exposure
to knzene released as a result of construction activities at Hanford under this alternative has been estimated
to be much less than 1 chance in 1 million over the lifetime of the maximally exposed member of the public.

No hazardous chemicals would be released as aresult of construction activities at Pantex under this alternative,
thus, no cancer or adverse, noncancer health effects would occur.

4.6.1.5 Facifity Accidents

Construction of plutonium disposition facilities at Pantex and Hanford could result in worker injuries or
fatalities. DOE-required industrial safety programs would bin place to reduce the risks. Given the estimated
3,158 person-years of construction labor and standard industrial accident rates, approximately310 cases of
nonfatal occupational injury or illness and 0.44 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.6,1.6 Environmental Justice

As discussed in the other parts of Section 4.6.1, constmction under Alternative 4A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities at Pantex and Hanford under

Alternative 4A would have no significant impacts on minority or low-income populations.

4.6.2 Operations

4.6.2.1 Air Quality and Noise

Potential air quality impacts of the operation of the new pit conversion facility under Altemati ve 4A at Pantex
were analyzed using ISCST3. Operational impacts would result from process emissions, emergency diesel
generator testing, trucks moving materials and wastes, and employee vehicles. Emissions from these sources
are summarized in Appendix G.
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A comparison of maximum air pollutant concentrations, including the contribution from the pit conversion
facility, with standards and guidelines is presented as Table 458. Concentrations of air pollutants would
likely increase at the site boundary, but would not exceed the Federal or State ambient air quality standards.
Air pollution impacts during operation would be mitigated; for example, HEPA filtration has been included
in the design of this facility.

Table 4-58. Evaluation of Prmtex Air Pollutant Concentrations Associated With Operations
Under Alternative 4A: Pit Conversion in New Constriction at Pantex. and

lmmohilization in FMEF and HLWVF and MOX in New Construction at Hartford
,

Most Stringent SPD Site Percent of
Averaging Standard or Increment Concentration

Pollutant
Standard or

Period Guideline (@g/m3)a (yg/m3) (p#m3) Guideline

Criteria pollutants
Carbon monoxide 8 hours Io,m 0.381 620 6.2

1 hour 40,m 2.14 2,990 7.5

Nitrogen dioxide Annual 100 0.0374 1,98 2

PMIO Annual 50 0.00215 8.79 18
24 hours I50 0.0225 89.5 60

Sulfur dioxide Annual 80 o.000@ r3.00064 O.ms
24 hours 365 o.m753 0.CQ755 0.W2 1
3 hours 1,300 0.0327 0.0328 0.0025
30 minutes 1,048 0.129 0.129 0.012

Other regulated
polhrtrm~

Total suspended 3 hours 200 0.0937 o.0937b 0.047
particulate I hour 400 0.274 0.274b 0.068

Hazardous and other
toxic compoundz

Ethylene glycol 24 hours 26C o Od o
1 hour 260” 0 Od o

a The more strin8ent of the Federal and State standards is presented if h[h exist for the averaging period,
b Three- and 1-hr concentrations for total suspended parricuiates are not reported for existing sources. Only the contribution from

sources associated with the alternative are represented.
c Effects-screening level of the Texas Natural Resource Conservation Commission. Such levels are not ambient air standards, but

merely “twls” used by the Toxicology and Risk Assessment staff to evatuate impacrs of air pollutant etissions. Thus, exceedance
of the screening levels by ambient air co”tanrinants does not “ecesstily indicate a problem, That circumstance, however, would
prompt a more thorough evacuation,

d No existing oc alternative related sources of this ~llutant have been identified at the site,
Key: FMEF, Fuels and Materials Examination Facilitfi HLWVF, high-level-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997x, TNRCC 1997a, 1997b.

For a discussion of how the operation of the pit conversion facility at Pantex would affect the ability to
continue to meet ~SHAP limits regurding airborne radiological emissions, see Section 4.32,3.4. There me

no other NESHAP limits applicable to operation of this facility.

The increases in air pollutant concentmtions of nitrogen dioxide, PM ,., and sulfur d!oxide from the operation
of this facility would be a small fraction of the PSD Class II area increments as summarized in Table 4-59.

Total vehicle emissions ass~iated with activities at Pantex would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.
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Table 4-59. Evaluation of Pantex Air Pollutant Increases Associated With Operations
Under Alternative 4A: Pit Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF and MOX in New Construction at Hanford
Increzse in PSD Class 11 Area

Averaging Concentration Allowable Increment Percent of

Pollutant Period (~g/m3) (4 SAU3) Increment

Nitrogen dioxide Annual 0.0374 25 0.15

PMIO Annual 0,00215 17 0.013
24 hours 0.0225 30 0.075

Sulfur dioxide Annual 0.00064 20 0.0032
24 hours 0.00753 91 0.0083
3 hours 0.0327 512 0.0064

Key: FMEF,Fuelsad Materiats ExaminationFacility;HLWVF,high-level .waste vilrificatic>n facility; PSD, prevention of significant
deterioration.
Source: EPA 1997b,

The location of this facility at Pantex relative to the site boundary and sensitive receptors was examined to
evaluate thepotential foronsite andoffsite noise impacts. Noise sources during operation would include new
or existing sources (e.g., cooling systems, vents, motors, and material-handling equipment), employee vehicles,
and tnrck traffic, Traffic noise associated with operation ofthis facility would occur on thesite and along
offsite local and regional transportation routes used to bring materials and workers to the site. Given the
distance to the site boundary (about 1.6 km [1.0 mi]), noise emissions from equipment would not likely annoy
the public, These noise sources wmldbfwenough away from offsite areas that their contribution to offsite
noise levels would be small. However, some noise sources could have onsiteimpacts, such m tie disturbance
of wildlife. Noise would notaffect threatened andendangemd species because there areno threatened and
endangered s~iesbabi@ts nemthefacility site (see Section 4,26). Traffic associated with operation of this
fzcility would likely produce less thzn a 1-dB increase in noise levels along roads used to access the site, and
thus would not result in any increased annoyance of the public.

Operations workers could be exposed to noise levels higher than the acceptable limits specified by OSHA in
itsnoise regulations (OSHA 1997). However, DOEhasimplemented appropriate heting protection programs
tominimize noise impacts on workers. These include theuseofadtinistmtive controls, engin&ring controls,
and personal hearing protection equipment.

Potential air quality impacts of the operation of facilities under Alternative 4A at Hanford were znalyzed using

ISCST3. Oprational impacts would msultfrom prmessemissions, emergency diesel generator resting, tmcks

moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G.

A comparison of mzximrrm zir pollutant concentrations, includlng the contribution from plutonium disposition
fwilities, with stiddsand guidelines ispmsented mTabletiO, Concentrations forimmobilization in the
ceramic fomarep=sented b=ausethey would begreater than tbosefor tbeglassfom, Concentrations of
air pollutants would likely increase at the site bounda~, but would not exceed the Federal or State ambient
air quality standards as a result of activities at Hanford. Occasional exceedances of the PMIO and total

suspended particulate standards attributable to natural sources would be expected to continue.

For a discussion of how the operation of the immobilization and MOX facilities at Hanford would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.1.4.
There are no other NESHAP limits applicable to operation of these facilities,
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Table 4-60. Evaluation of Hanford Air Pollutant Concentrations Associated Wth Operations
Under Alternative 4A: Plt Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF, and MOX in New Construction at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration
Pollutant

Standard or
Period Guideline (pg/m3)a (p#m3) (ug/m3) Guideline

Criteria pollutants

Carbon monc]xide 8 hours 10,000 0,386 34.5 0.35

I hour 40,000 2.3 I 50.6 0.13

Nitrogen dioxide Annual I00 0.0294 0.279 0.28

PMIO Annual 50 0.00209 0.020 004

24 hours 150 0.0232 0.793 0.53

Sulfur dioxide Annual 50 000194 1.63 3.1

24 hours 260 0.0216 8.93 3.4

3 hours 1,30U 0.147 29.8 2,3

1 hour 700 0.44 33.3 5.1

Other regulated
pollutants

Total suspended Annual 60 0.00209 0.02 0.033
particulate 24 hours 150 0.0232 0.793 0.53

Hazardous and other
toxic crmrpounds

Ethylene glycol 24 hours 420 0.0406 0.0406 0.0097

a The more slringenl of the Federal and State standards is presented if both exist for the averaging period,
Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997a; WDEC 1994,

The increases in air pollutant concentrations of nitrogen dioxide, PM, ~ and sulfur dioxide from the operation

of these facilities would be a small fraction of the PSD Class If area increments as summarized in Table 4-61,

Table 4-61. Evaluation of Hanford Air Pollutant Increases Associated With Operations
Under Alternative 4A: Plt Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF and MOX in New Construction at Hanford

Increase in PSD Class 11 Area
Averaging Concentration Allowable Increment Percent of

Pollutant Period (~g/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0,0294 25 0.12

PMIO Annual 0.00209 17 0.012
24 hours 0.0232 30 0.077

Sulfur dioxide Annual 0.00194 20 o.oi397
24 hours 0.0216 91 0.024
3 hours 0.147 512 0.029

Key: FMEF, Fuels and Malerids Examination Facili[y, HLWVF, high-level-waste vitrification facility; PSD, prevention of significant
deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.
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The location of these facilities at Hanford relative to the site boundary and sensitive receptors was examined

to evaluate the potential for onsite and offsite noise impacts. Noise sources during operations would include
new or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee
vehicles, and truck traffic. Traffic noise associated with operation of these facilities would occur on the site
and along offsite local and regional transportation routes used to bring materials and workers to the site. Given
the distance to the site boundary (about 7.1 km [4.4 mi]), noise emissions from equipment would not likely
annoy the public. These noise sources would be far enough away from offsite areas that their contribution to
offsite noise levels would be small. However, some noise sources could have onsite impacts, such as the
disturbance of wildlife. Noise impacts would not affect threatened and endangered species because there are
no threatened and endangered species habitats near the facility site (see Section 4.26). Noise from traffic
associated with operation of these facilities would likely produce less than a I -dB increase in traffic noise
levels along roads used to access the site, and thus would not result in any increased annoyance of the public.

Operations workers could k exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection programs
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

The combustion of fossil fuels assnciamd with Alternative 4A would result in the emission of carbon dioxide,
which is one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative represent less than 6x 10“5~rcent of the 1995 annual U.S. emissions of carbon
dioxide from fossil fuel combustion and industrial prwesses, and therefore would not appreciably affect global
concentrations of this pollutant.

4.6.2.2 Waste Management

Tables W2 and H3 compare the existing site treatment, storage, and disposal capacities with the expected
waste generation rates from operating surplus plutonium disposition facilities at Pantex and Hanford.
Although HLW would be used in the immobilization process, no HLW would be generated by the surplus
plutonium disposition facilities. Waste generation at Hanford should be the same for the ceramic and glass
immobilization technologies.

De~nding in part on decisions in the RODS for the WM PEIS, wastes could be treated (Pantex and Hanford)
and disposed of (Hanford) on the sites or at other DOE sites or commercial facilities. According to the ROD
for TRU waste issued on January 20, 1998, TRU and mixed TRU waste would be certified on the site to
current WfPP waste acceptance criteria and shlp~d to W~P for disposal. Current schedules for shipment of
TRU waste to WIPP would accommodate shipment of contact-handled TRU waste from surplus plutonium
disposition facilities beginning in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be
stored on the site until 2016. This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and

nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices.
Impacts of treatment and storage of radioactive, hazardous, mixed, and nonhazardous wastes at Pantex are
described in the Final EIS for the Continued Operation of Pantex and Associated Storage of NLtciear Weapon

Components (DOE 1996b). Impacts of treatment, storage, and dispo!al of radioactive, hazardous, and mixed
wastes at Hanford will be evaluated in the Hanford Site Solid (Radioactive and Hazardolts) Waste Program

E/S that is being prepared by the DOE Rlchland Operations Office (DOE 1997c).

TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the Waste Receiving and Processing Facility at Hanford and a new facility at Pantex.
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Table 4-62. Potential Waste Management Impacts of Operations at Pantex Under Alternative 4A:

Pit Conversion in New Construction at Pantex, and Immobilization in FMEF and HLWVF and

MOX in New Construction at Hanford”

Estimated Estimated Additional Waste Generation as a Percent of c

Additional Waste Characterization nr Stnrage Disposal
Waste Typeb Generating (m3/yr) Treatment Capacity Capacity Capacity

TRUd 18 NA NA <1 of WIPP

LLW 60 8 25 <1 of NTS

Mixed LLW 1 NA NA NA

Hazardous 2 <1 fiA NA

Nonhazardous

Liquid 25,000 3’ NA 3’

Solid 1,800 NA NA NA
~ Information summarized from Appendix H.

See definitions In Appendix F.s
c Treatment capacities, and the disposal capaci[y for nonhazardous liquid waste, aIe compared with estimated additional annual was!e

generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
10-year operation period.

d Includes mixed ~U waste. Facilities are not expected to generate remotely handled ~U waste.
‘ Percent of capacity of the Wastewater Treatment Facility.
Key: FMEF, Fuels and Malcrials Examination Facithy; HLWVF, high-tevel-waste vitrification facilitfi LLW, low-level waste: NA,
not applicable (i.e., the majority of this waste is not routinely treated, stored, or dis~sed of on the site); ~S, Nevtia Test Site; TRU,
transuranic; WIPP. Waste Isolation Pilot Plant.

Table 4-d3. Potential Wsste Management Impacts of Operations at Hmrfnrd Under
Alternative 4A: Pit Conversing in New Construction at Pantex, and Immobilization in FMEF and

HLWVF and MOX in New Construction at Hanfnrds

Estimated Estimated Additional Waste Generation as a Percent of c

Additional Waste Characterization or Storage Dlspnsal
Waste Typeb Generation (nr3/yr) Treatment Capacity Capacitv Capacity

TRUd 141 8 8 I of WIPP

LLW 94 NA NA <1

Mixed LLW 3 <1 <1 <1

Hazardous <31 NA NA NA

Nonhazardous

Liquid 48,0W 20’ NA *of

Solid <380 NA NA NA

a Information summarized from Appendix H.
b See definitions in Appendix F.8.
c Treatment capacities, and tbe dis~sal capacity for nonhamrdous liquid waste, are compwed with estimated additional annusl waste

generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuting a
10-year operation period.

d Includes mixed TRU wasle. Facilities are not expected 10generate remoleiy handled TRU waste.
e Percent of capacity of 400 Area sanitary sewer.
f Percent of capacity of WPPSS Sewage Treatment Facility,

Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level.waste vitrification facility; LLW, IOW.Ie.eI waste; NA,
n(>tapplicable (i.e., tbe majority of ibis waste is not routinely treated, stored, or disposed of on tbe site); ~U, tra”suranic: W[PP,
Waste Isolation Pilot Plant; WPPSS, Washington Public Power Supply System,

TRU waste generation at the pit convemion facility at Pantex is estimated to be a total of 180 m3 (235 yd3) over
the 10-year operation period. Because TRU waste is not currently stored at Pantex, storage space would be
provided within the pit conversion facility. Assuming that the waste were stored in 208-1 (55-gal) dmms that
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could be stacked two high, and allowing a 50 percent factor for aisle space, a storage area of approximately
260 m2 (2,800 ftz) would be required. This would be 1.5 prcent of the 17,345 # (186,700 f? ) of floor space
available in the pit conversion facility. Therefore, impacts of the management of TRU wrote at Pantex should
not be major.

TRU waste generation at the immobilization and MOX facilities at Hanford is estimated to be 8 percent of the
1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility. A total of 1,410 m3
(1 ,840 yd3) of TRU waste would be generated over the 10-year operation period. If all the TRU waste were
stored on the site, this would k 8 percent of the 17,000-m3 (22,200 -yd3) storage capacity ’available at Hanford.
Assuming that the waste were stored in 208-1 (55-gal) drums that could be stacked two high, and allowing a
50 percent factor for aisle space, a storage area of about 0,20 ha (0.49 acre) would be required. Therefore,
impacts of the management of additional quantities of TRU waste at Hanford should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,000-m3
( 187,000-yd3) contact-handled TRU waste that DOE plans to dispose of at WIPP and 1 percent of the current
168,500-m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP are
described in the W!PP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW generated at Pantex would be treated, packaged, certified, and accumulated at the pit conversion facility
bfore transfer for additional t~atment and disposal in onsite and offsite facilities. LLW generation at the pit
conversion facility is estimated to be 8 percent of the 750-m3/yr (980 -yd3/yr) capacity of the planned
Hazardous Waste Treatment and Processing Facility. Waste would be stored on the site on an interim basis
before being shi ped for offsite disposal. If the shipment of LLW to offsite disposal were delayed, about

f600 m3 (780 yd ) of LLW may need to be stored at Pantex. This is about 25 percent of the approximately
2,400-m3 (3, 140-yd3) existing storage capacity at Pantex. Assuming that the waste were stored in 208-I
(55-gal) drums that could & stacked two high, and aflowing a 50 percent factor for aisle space, a storage area
of about 0.1 ha (0.25 acre) is required. Therefore, impacts of the storage of additional quantities of LLW at
Pantex should not be major. If a new LLW storage facility were needed, appropriate NEPA dmumentation
wou Id be prepared,

LLW from Pantex is currently shipped to NTS for disposal. The additional LLW from operation of the pit
conversion facility at Pantex would be 3 percent of the 20,000-rn3 (26,000 -yd3) LLW disposed of at NTS
in 1995 and less than 1 percent of the 500,000-m3 (650,000 -yd3) disposal capacity at NTS. Using the

6,085 m3/ha disposal land usage factor for NTS published in the Storage and Disposition Final PE/S

(DOE 1996a:E-9), the additional LLW from Pantex would require 0.1-ha (0.25-acre) of disposal space at NTS
or a similar facility. Therefore, impacts of the management of this addhional LLW should not be major.
Impacts of disposal of LLW at NTS are described in the Final E/S for /he NTS and O&-Sire Lucations in Ike

State’of Nevada (DOE 1996c).

At Hanford, LLW would be packaged, certified, and accumulated at the immobilization and MOX facilities
before transfer for additional treatment and disposal in existing onsite facilities. A total of 940 m3 (1 ,230 yd3)
of LLW would be generated over the operation period. LLW generation at surplus plutonium disposition
facilities is estimated to be less than 1 percent of the 1.74 million-m3 (2.28 million-yd3) capacity of the LLW
Bmiaf Grounds and less than 1 percent of the 230,000-m3 (301 ,000-yd3) capacity of the Grout Vaults. Using
the 3,480 m3fia disposal land usage factor for Hanford published in the Storage and Disposition Final PEIS

(DOE 1996aE-9), 940 m3 (1 ,230 yd3) of waste would require 0.27-ha (0.67-acre) disposal space at Hanford.
Therefore, impacts of the management of this additional LLW at Hanford should not be major.

Mixed LLW would k stabilized, packaged, and stored on the site for treatment and disposal in a manner
consistent with the site treatment plan for Pantex. Pantex cumently ships mixed LLW to Envirocare of Utah
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and Diversified Scientific Services, Inc. of Tennessee. ~ese facilities or other treatment or disposal facilities
that meet DOE criteria would be used to manage the 10 m3 (13 yd3) of waste that would be generated,
Therefore, the management of this additional waste at Pantex should not have a major impact on the mixed
LLW management system.

At Hanford, mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in
a manner consistent with the site treatment plan. Mixed L1.,W generation at the immobilization and MOX
facilities is estimated to be less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste
Receiving and Processing Facility, less than 1 percent of the 16,800-m3 (22,000-yd3) capacity of the Central
Waste Complex, and less than 1 percent of the 14,200-m3 (18,600-yd3) planned disposal capacity of the
Radioactive Mixed Waste Disposal Facility. Therefore, the management of this additional waste at Hanford
should not have a major impact on the mixed LLW management system. If all TRU waste and mixed LLW
generated at the SUTIUSplutonium disposition facilities at Harzford were prwessed in the Waste Receiving and
Processing Facility, this additional waste would be 8 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of
that facility,

Any hdous wastes generated during oWration of the pit conversion facility a! Pantex would be packaged
in DOT-approved containem and ship~d off the site to licensed commercial recycling, treatment, arrd disposal
facilities. Because these wastes would be less than 1 percent of the 750-m3/yr (980-yd3/yr) capacity of the
planned Hazardous Waste Treatment and Prwessing Facility and would be disposed of at offsite commercial
facilities, the additional waste load generated during the operation period should not have a major impact on
Pantex hazardous waste management system. If all LLW and hazardous wastes generated at the pit conversion
facility at Pantex were prwessed in the planned Hazardous Waste Treatment and Processing Facility, this
additional waste would be 8 percent of the 750-m3/yr (980 -yd3/yr) capacity of that facility,

At Hanford, any hazardous wastes generated during o~r’ation of the immobilization and MOX facilities would
be packaged in DOT-approved containers and shipped off the site to permitted commercial recycling,
treatment, and disposal facilities. The additional waste load generated during the operation period should not
have a major impact on Hanford hazardous waste management system.

Nonhazardous solid waste would & packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management

systems at Pantex and Hanford.

Nonhazardous wastewater generated by the pit conversion facility would be treated if necessary before being
discharged to the Pantex Wastewater Treatment Facility. Nonhazardous liquid waste generated by su Ius

Tplutonium disposition facilities at Pantex is estimated to be 3 ~r’cent of the 946,250-m3/yr ( 1,237,700-yd /yr)
capacity of the Wastewater Treatment Facility. Therefore, management of nonhazardous liquid waste at
Pantex should not have a major impact on the treatment system.

At Hanford, nonhazardous wastewater generated by the immobilization and MOX facilities would be treated
if necessary before being discharged to the 400 area sanitaty sewer system, which connects to the WPPSS

Sewage Treatment Facility. Nonhazardous liquid waste generated by surplus Iutonium disposition facilities
{at Hanford is estimated to be 20 percent of the 235,000 -m3/yr (307,000-yd /yr) capacity of the 400 Area

sanitary sewer, 20 ~rcent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment
Facility, and within the 138,000 m3/yr(181,000 yd3/yr) excess capacity of the WPPSS Sewage Treatment
Facility (Mecca 1997). Therefore, management of nonhazardous liquid waste at Hanford should not have a
major impact on the treatment system.
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4.6.2.3 Socioeconomic

Under Alternative 4A, operation of the pit conversion facility at Pantex would begin in 2004 and should

require 400 new workers (UC 1998k). This level of employment should generate another 1,355 indirect jobs
within the region. As the total employment requirement of 1,755 direct and indirect jobs represents nnly
0.7 percent of the projected REA workforce, there should be no major impact on the REA. Moreover, the
additional required workers should not markedly impact community services within the Pantex ROI. In fact,
they should help offset tbe nearly 40 percent reduction in the total Pantex workforce (i.e., from 2,900 to
1,750 workers) projected for the years 1997-2005.

After construction, startup, and testing of the immobilization and MOX facilities at Hanford in 2007 under
Alternative 4A, an estimated 614 new workers would& required to operate them (UC 1998b, 1998c, 1998d,
1998k). This level of employment would be expected to generate another 1,555 related jobs in the region.
The total employment requirement of 2,169 direct and indirect jobs represents less than 0.6 percent of the
projected REA workforce, and thus should have no major impact on the REA. Some of the new jobs created
under this alternative could be filled from the ranks of unemployed, cumntly 11 percent of the REA’s
population.

This employment requirement could have minor impacts on community services in the ROI, as it should
coincide with an expected increase in overall site employment for construction of the tank waste remediation
system. Assuming that 91 percent of the new employees associated with this alternative resided in the ROI,
an increase of 1,974 new jobs within the workforce would result in an overall population increase of

approximately 3,756 persons. This population increase, in conjunction with the normal population growth
forecast by the State of Washington, would engender increased constmction of local housing units. Given the
current population-to-student ratio in the ROI, a population of this size would be expected to include
777 students, and local school districts would increase the number of classrooms to accommodate them.

Community services in the ROI would be expected to change to accommodate the population growth as
follows: 48 teachers would be added to maintain the cutmnt student-to-teacher ratio of 16: 1; 6 police officers
would k added to maintain the cumnt officer-to-population ratio of 1.6: 1,000; 13 firefighter would be added
to maintain the cummt firefighter-to-population ratio of 3.4: 1,000; and 5 physicians would be added to
maintain the cumnt physician-to-population ratio of 1.4:1,000. Thus, an additional 72 positions would have
to be created to maintain community services at cumnt levels. Hospitals in the ROI would not exprience any
change from the 2. I beds per 1,~ Wrsons cun’ently available. Moreover, average school enrollment would
increase to 94.3 percent from the cur’rent 92.5 ~rcent unless additional classrooms were built. None of these
projected changes should have a major impact on the level of community services cun-ently offered in the ROI.

4.6.2.4 Human Health Risk

During normal operation of the plutonium disposition facilities, there would be both radiological and
hazardous chemical releases to the environment, and also direct in-plant exposures. The resulting doses to,
and potential health effects on, the public and workers under this alternative are as follows.

Radiological Impacta. Table 4-64 reflects the potential radiological impacts on three individual receptor
groups at Pantex and Hanford: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed member of the pub[ic. The table depicts the projected

aggregate LCF risk tO these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.
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Table 4-d4. Potential Radiological Impacts on the Public of Operations Under Alternative 4A: Pit
Conversion in New Construction at Pantex, and Immobilization in FMEF and HLWVF and MOX

in New Construction at Hanford

Immobilization Hanford
Impact Pit Conversion Cersmic Glass MOX Totsl

Population within 80 km
for year 2010

Dose (person-rem) 0,58 7.8x103 7. IXIO-3 0.11 0.12

Percent of natural background’ 5.8x IO”4 6.7x106 6.1xIO”6 9.5 X1O-5 I .Ox Io~

10-year latent fatal cancers 2.9x10-3 3.9X1 O-5 3.6x10”5 5.5XI04 5.9XI0-4

MasimaOy exposed individual

Annual dose (rnrem) 0.062 1. IXIO”4 9,7X105 1.8x10”3 I .9x I0-3

Percent of natural background’ 0.019 3.7X105 3.2x10”5 6.OX10“4 6.4x IO”4

10-year latent fatal cancer risk 3. IX1O”7 5.5XI0-’” 4.9X I0-1” 9.OXI0“9 9.5x I0-9

Avers e exposed individual within
%80 km

Annual dose (mrem) 1.9xio”3 2,0XI0-5 1.8x105 2.8x104 3,0X IOJ

10-year latent fatal cancer risk 9.5x I0-9 I.oxlo”t” 9.OX1O-II 1.4x IO-9 1.5XIO”9

a The annual natural background radiation level at Pantex is 332 nuem for tbe average individual; the population within 80 km
(50 mi) in 2010 would receive 99,3tUt persun-rem. ~e annual naturat background radiation level at Hanford is 300 nuem for the
average individual; [be population within gO km (50 mi) in 2010 would receive 116,30Q person-rem.

b Obtained by dividing the population dose by the number of people projected to live within 80 km (50 tni) of Pantex (299,~) and
Hanford (387,8CS3)in 2010.

KeV FMEF, Fuels and Materials Examination Facility HLWVF, high-tevel-waste vitrification facility.
Source: Appendix J.

Given incident-free opration of all thw facilities, the projected total population dose in the year 2010 would
be 0.58 person-rem at Pantex and 0.12 person-rem at Hanford. The corresponding number of LCFS in the
population from 10 yeat’s of operation would be 2.9x 10“3 around Pantex and 5.9x10-4 nrottnd Hanford, The
dose to the maximally exposed member of the public from annual operation of the pit conversion facility at
Pantex would be 0.062 mrem, From 10 years of operation, the corresponding LCF risk to this individual
would k 3.1x10-7. The impacts on the average individual would be lower. The toml dose to the maximally
exposed member of the public from annual operation of the immobilization md MOX facilities at Hanford
would k 1.9x10-3 mrem. From 10 years of operation, the coccespondlng LCF risk to this individual would
be 9.5x10-9. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see S=tion 4.32). Wtrhin that section, projected incremental impacts ssswiated with the operation
of the proposed surplus plutonium disposition facilities am added to the impacts of other past, present, and
reasonably foreseeable ftrtum actions at or near the candidate sites. These impacts rue then compared against

apphcable m~lato~ st~wds established by DOE snd EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinting Water Act),

Doses to involved workers from nomrd oprations are given in Table =5; these workers are defined as those
directly associated with process activities. Under this alternative, the annual average dose to pit conversion
and MOX facility workers would be 500 mrem; to immobilization facility workers, 750 mrcm, The annual

dose received by the total site workforce for each of these facilities would be an estimated 192, 175, and
194 person-rem, respective y. The risks rord numkrs of LCFS among the different workers from 10 years of

OPeratiOn are included in Table 4+5. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),
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Table ti5. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 4A: Pit Conversion in New Construction at Prmtex, and Immobilization in FMEF and

HLWVF and MOX in New Construction at Hanford
Immobilization Hanfurd

Impact Pit Conversion MOX (Ceramic or Glass) Total

Number of badged workers 383 350 258 608

Total dose (person-rem/yr) 192 175 I94 369

1O-year latent fatal cancers 0.77 0.70 0.77 1.5

Average worker dose (mretn/yr) 500 500 750 607’

10-year latent fatal cancer risk 2.0XIO”3 2.0XIO”3 3.OX1O3 2.4XIO”3

a Representsan averageof the doses for both facilities.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-f evel.waste vitrification facility.
Note: ‘rbe radiological limit for an individual worker is 5,000 metiyr (DOE [995e). However, the maximum dose to a worker
involved in operations would be kept below the DOE administrative control Icvel of 2,000 mem!yr. An effective ALARAprosram
would ensure lhat doses are reduced to levels tbal are as low as is reasonably achievable.
Sourre: UC1998b,1998c, 1998d,1998k.

Hazardous Chemical Impacts. Because theestimated airborne concentration ofethylene glycol delivered
to the maximally exposed member of the public at Hanford under this alternative would be the same as that
for Alternative 2, the estimated noncancer risks ass~iated with exposure to this compound would also be the
same. Nocarcinogenic chemicals would bereleased asaresult of operations.

No hazurdous chemicals would & released as a result of operations at Pantex under this alternative; thus, no
cancer or adverse, noncancer health effects would occur.

4.6.2.5 Facility Accidents

Thepotential consequences ofpostulated bounding facility accidents from operation of the pit conversion
facility at Patrtex represented in Table 4-66. Thepotential consequences ofsuchaccidents from operation
of the immobilization and MOX facilities at Hanford are equivalent to those included in Alternative 2
(see Tables 428through 430). Mo~details onthemethod ofanalysis, assumptions, andspecific accident
scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

Public. ~emostsevem consequences ofadesiW basis accident forthis alternative would kmsmiatedwiti
atritium relea.se from tbepitconverzion facility. Bounding radiological conseqttences forthe MEIrirc from
the tritium release at Pantex, which would result in a dose of 0.058 rem, corresponding to an LCF probability
of2.9x10”5. Among thegeneral population intheenvirons of Pantex, the bounding tritium release accident
would result inanestimated O.012LCF. The frequency ofsuchan accident isestimated to be between 1 in
10,000 andl in1,000,~peryear. At Hanford, tiedesign basis accidents fortheimmobilization and MOX
facilities would be equivalent to those presented in Alternative 2, see Section 4.3.2.5.

Abeyond-design-basis earthquake at Pantexcouldrestrlt in collapse of the pit conversion facility andan
estimated 1.5 LCFS among the general population. A similar earthqtrake at Hanford could result in total
collapse of FMEF and the new MOX facility, with an estimated 29 LCFS. It should be emphasized that a
seismic event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE
facilities, and would almost certainly cause widespread failure of homes, office buildings, and other structures
in the surrounding area. The overall impact of such an event must therefore be seen in the context not only
of the potential radiological impacts of these other facilities, but of hundreds, possibly thousands, of immediate
fatalities from falling debris. The frequency of such an earthquake is estimated to be between 1in 100,000
and 1 in 10,000,000 per year.
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Table 4-66. Accident Impacts of Pit Conversion Under Alternative 4A: Pit Conversion in New
Construction at Pantex, and Immobilization in FMEF and HLWVF and MOX in New Construction

at Hanford

Probability
of Cancer Probability
Fatality of Cancer

Dose to
Latent

Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvoived Boundary at Site 80 km Within
Accident (per year) (rem)a Workerb (rem)” Boundaryb (person.rem)’ 80 kmc

Fire Unlikely

Explosion Unlikely

Leakslspills of Extremely

nuclear material unlikely

Tritium release Extremely

unlikely

Criticality Extremely

unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

Aircraft crashd Beyond
extremely
unlikely

5.2 XIO”6 2. IXIO”9

1.4XI03 5.4 XIO”7

1.9XI06 7.6x10”10

1.4XIO”I 5.8 XI0-5

1.5 XIO”2 6.OX106

1.7XI04 6.7x10”8

2.8x10-2 1.IX IO”5

6.4x10’ 2.6x IO”2

3.6x101 1.5XIO”2

2.lxlo-f

5.4x 1o~

7.6x IO”7

5.8x IO”2

6.0x IO”3

6.7x IO”5

4.4 X1O-3

I.oxlol

5.7

1.OXIO-9 8.6XIO”4

2.7x10-7 2.2 XI0-’

3.8x10-t0 3. IXIO”4

2.9x 10“5 2.4x101

3.0XI06 1.6

3.3 XI0-S 2.8x IO”2

2.2XIO”6 1.3

5. IXIO”3 3.0XI03

2.9x10-3 1.7x Io3

4.3 XIO”7

1. IX IO”4

1.6x IO”7

L2X1O”2

8.5 XIO”4

1.4XI0’5

6.3x IO”4

1.5

8.3x IO”1

a For 95th percentile meteorological conditions. With the exception of doses due to criticality, the slated doses arc from [he
inhalation of plutonium, and represent dose comtnilmcnts tha[ would be received over the lifetime of the impacted individual,

b Increased likelihood (or probability) of cancer fatality for a bypolhetical individual (a single noninvolvcd worker at a distance of
1,~ m [3,281 ft] or at the site boundary, whichever is smatler, or for a hy~theticat individud in the offsi[e population at [be site
boundary) if exposed to the indicated dose. The value assumes [hat the accident has occucrcd.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given cxpos”re to [he
indicated dose. Tbe value assumes that the accident has occurred.

d For the aircraft crash accident, the dose at ) .Oi)Om (3,281 fl) is beyond the range of applicability of the standard probability
coefficient for detetining the Iikelibood of fatal cancer (i. e., 4x104 LCF per rem). The standard coefficient would tend to
overstate tbe cancer fatality risk at the stated dose. Also, the dose may be in the range where subacute injury is an additional
concern.

Key: FMEF, Fuets and Malerials Examination Facility; HLWVF, high-level-waste vitrification facility.
Source: Calculated using lhe source terms in Table K-1 I and the MACCS2 computer code.

A beyond-design-basis aimraft crash at Pa3rtex, involving a large commercial or milita~ jet aircraft, was also
evaluated based on public interest, This crash could result in penetration of the pit conversion facility by a

crash-induced missile such as a jet turbine shaft, causing a release of plutonium and an estimated 0.83 LCF
among the general population. Other possible consequences of such a crash include immediate fatality to the
aircraft occupants, as well as serious injuries and fatalities to persons in the pit conversion facility and the
surrounding area who are impacted by the aircraft or building debris. The frequency of such an ai~lane crash
is estimated to be less than 1 in 1,000,000 per year.
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Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PE/S, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,28 I ft) from the Imation of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be the highest for the tritium release. The consequences of such an accident would

include an LCF probability of 5.8x IO”5.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expt%ted from leaks, spills, and smaller fires. These accidents are such that involved workers either
would be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuties from flying debris, as well as the uptake of plutonium and uranium particulate through

inhalation. If a criticality occm’red, workers within tens of meters could receive vety high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Prmtex and Hanford could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,779 person-years of labor and the standard DOE occupational accident rates,

aPPr~]ximately 345 cases of nonfatal mcupational injury or illness and 0.34 fatality could be expected for the
duration of operations.

4.6.2.6 Transportation

Under Alternative 4A, transportation to and from Pantex would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit conversion facility. During
dismantlement of tbe pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium
in the pit conversion facility would be in the form of plutonium oxide. This material would be transported to
the MOX facility at Hanford for fabrication into MOX fuel pellets.

It is assumed that depleted uranium hexafluoride needed for MOX fuel would be shipped via commercial truck
to the uranium conversion facility, where it would be converted into uranium dioxide (see Section 4.3.2.6).

After conversion, the depleted uranium dioxide would be shipped via commercial truck from the conversion
facility to the MOX facility at Hanford. This material would be blended with plutonium dioxide at the MOX
facility, fabricated into MOX fuel pellets, and placed in MOX fuel ruds. After fabrication, the MOX fuel rods
would be shipped to a domestic reactor site, where they would be placed in fuel assemblies and imadiated.
Shipments of unimadiated MOX fuel mds would be made in an SST because unirradiated MOX fuel in large
enough quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed
in this transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at Hanford under this alternative would require that sqrphrs nonpit plutonium in various forms,
excluding clean metal, be shipped from cument storage Iucations (i.e., SRS, Hanford, fNEEL, LANL, and
RFETS) to the immobilization facility at Hanford. Even though these materials are not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.
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Under the pmfed alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to HLWVF in 200 Area. This intrasite transportation-from 400 Area to 200 Area-could
require the temporary shutdown of roads on the Hanford site. It would, however, provide for all the necessary
security and for reduced risk to the public; SSTS would not be required.

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [1 I tons] per year). It is assumed that this depleted uranium
dioxide would be prnduced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at HLWVF, it would be shipped to a geologic
repository for ultimate disposition. Because HLW would k displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters—to accommodate the displaced HLW—would be
required over the life of the immobilization program. According to estimates, up to 125 additional canisters
of HLW would ~ needed to meet the demands of surplus plutonium disposition under Alternative 4A, The
WM PEIS documents an analysis of different options for the shipment of these canisters to a geologic
repository using either trucks or trains. The analysis revealed that shipment by train would pose the lower risk.
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these
additional shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the

apprOach that ~sults in the highest risk tO the public): ~sumption that all of these shipments would be made
by truck, one canister per truck.

Under all of the alternatives being considered in this SPD EIS, some transportation would be required to
support routine shipments of wastes from the proposed disposition facilities to treatment, storage, or disposal
facilities on the sites. This transportation would b handled in the same manner as other site waste shipments,
and as shown in Sections 4.6.1.2 and 4.6.2.2, would involve no major increase in the amounts of waste al~ady
tilng managed at these sites, The shipments would pose no greater risks than the ordinary waste shipments
at these sites as analyzed in the WM PEIS.

TRU waste generated at Pantex, however, was not covered by the WM PEIS ROD, as there was no such waxte
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations.
Location of the pit conversion facility at Pantex would result in the generation of TRU waste, as described in
Section 4.6.2.2, Moreover, a fairly large increase in tbe amount of LLW at Pantcx (i.e., 25 percent of the site’s
current storage capacity) could be ex~cted under this alternative. Currently, this type of waste is shipped to
the NTS for disposal. In order to account for tbe transportation of TRU waste from Pantex to WfPP, and LLW

from Pantex to NTS, additional shipments are analyzed in this SPD EIS.

In all, approximately 2,200 shipments of radioactive materials would be carried out by DOE under this
alternative. Tbe total distance traveled on public roads by trucks carrying radioactive materials would be
6.2 million km (3.9 million mi),

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed at this alternative has been estimated at 26 person-rem; the dose to the public, 38 prson-rem.
Accordingly, the incident-free transportation of radioactive material associated with this alternative would to
result in 0.010 LCF among transportation workers and 0.019 LCF in the total affected population over the
duration of the transportation activities, The estimated number of nonradiological fatalities from vehicular
emissions associated with this alternative is 0,018.
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Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than 1 in 10 million per year) is a shipment
of plutonium oxide from the pit conversion facility at Pantex to Hanford with a severity category VfIf accident
in a rural population zone under neutral (average) weather conditions. The accident could result in a dose of
145 ~rson-rem to the public for an LCF risk of 0.07 and 159 rem to the hypothetical MEI for an LCF risk of
0.08. (The MEI receives a larger dose than the population because it is unlikely that a person wnuld be in
position, and remain in position, to receive this hypothetical maximum dose.) No fatalities would be expected
to occur. The probability of mom severe accidents, different weather conditions at the time of accident, or
occurrence in a more densely populated area were also evaluated, and estimated to have a probability lower
than 1 chance in 10 million per year.

Estimates of the total ground transportation accident risks under Alternative 4A are as follows: a radiological
dose to the population of 23 person-rcm, resulting in a total population risk of 0.011 LCR and traffic accidents
resulting in 0.068 traffic fatalities.

4.6.2.7 Environmental Justice

As discussed in other parts of Section 4.6.2, routine operations conducted under Alternative 4A would pose
no significant health risks to the public. The Iikelihd of an LCF for the MEI residing near Pantex would be

approximately 1 in 3 million, and would be approximately 1 in 100 million for the MEI residing near Hanford

(see Table 4-64). The number of LCFS expected among the general populations residing near Pantex and
Hanford from accident-free operations would be approximate] y 2.9x 10“3 and 5.9x 10“4, respective y.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public (see
Section 4.5.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the general
population (see Table 4-66). However, it is highly unlikely that a beyond-design-basis earthquake would
occur. Accidents at the sites pose no significant risks (when the probability of occurrence is considered) to
the population residing within the area potentially affected by radiological contamination.

As described in Section 4.6.2.6, no tilological or nonradiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 4A would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.7 ALTERNATIVE 4B

Alternative 4B would involve constructing and operating the pit conversion facility in Zone 4 at Pantex, and
the immobilization and MOX facilities in the existing FMEF building in the 400 Area at Hanford. Activities

at Pantex would be the same as under Alternative 4A.

4.7.1 Construction

4.7.1.1 Air Quality and Noise

Potential air quality and noise impacts of construction under Alternative 4B at Pantex are the same as those
for Alternative 4A (see Section 4.6.1,1 ).

Sources of potential air quality impacts of constnrction under Alternative 4B at Hanford include emissions
from fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentmtions, including the contribution from construction activities

at Hanford, with standards and guidelines is presented as Table ti7, Concentrations of air pollutants,

especially PM t~ and total suspended particulate, would likely increase at the site boundary, but should not
exceed the Federal or State ambient air quality standards as a result of activities at Hanford, Occasional
exceedances of the PMIO and total suspended particulate standards attributable to natural sources would be
expected to continue. Air pollution impacts during construction would be mitigated by applying, as

appropriate, standard dust cOntrOl practices such as watering or sweeping of roads and watering of
exposed areas.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat from cmi’ent
emissions because of an ex~cted decrease in overall site employment during this timeframe. Noise impacts
would be similar to those for Alternative 4A at Hanford (see Section 4.6.1.1),

4.7.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as for Alternative 4A. See
Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastructure
at Pantex.

Table 4–68 compares the wastes generated during modification of the FMEF building at Hanford with the
existing treatment, storage, and disposal capacity for the various waste types. It is anticipated that no TRU
waste, LLW, or mixed LLW would be generated during the 3-year modification period. In addition, no soil

contaminated with hazardous or mdioactive constituents should be generated during modification. However,
if any were generated, the waste should be managed in accordance with site practice and applicable Federal
and State regulations. Waste generated during modification would be the same for the ceramic and glass
immobilization technologies &ause the same size facility would be built under either scenario. For this SPD
EIS, it is assumed that hazardous waste and nonhazardous waste would be treated, stored, and disposed of in
accordance with cument site practices,

Hazardous wastes generated during modification of the FMEF bui Iding would bet ypical of those generated

during constmction of an industrial facility. Any hazardous wilstes generated during modification would be
packaged in DOT-approved containers and shipped off the si(e to permitted commercial recycling, treatment,
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Table 4-67. Evaluation of Hanford Alr Pollutant Concentrations Associated With Construction
Under Alternative 4B: Pit Conversion in New Construction at Pantex, and

Immobilimtion in FMEF and HLWVF and MOX in FMEF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guidetine (ytim3)a (p~m3) (yg/m3) Guideline

Criteria pollutank
Carbon monoxide 8 hours 1O,ocil 0.511 34.6 0.35

1 hour 40,000 3.48 51.7 0.13

Nitrogen dioxide Annual 100 0.0398 0.29 0.29

pMIo Annual 50 0.0463 0.0642 0.13
24 hours 150 2.16 2.93 2.0

Sulfur dioxide Annual 50 0.~06 1.63 3.1
24 hours 260 0.0452 8.96 3.4
3 hours I ,300 0.307 29.9 2.3
I hour 700 0.922 33.9 5.2

Other regulated
pollutants

Total suspended Annual 60 0.0855 0.!03 0.17
particulate 24 hours 150 3.90 4.67 3. I

Hazardous and other
toxic compounds

Other toxicsb Annual 0.12 OS300008 o.m14 0.012
~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.

Various toxic air pollutants (e.g., lead, benzene, hexsne) could be etitted during construction and were analyzed as benzene.
Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-waste vitrification facility SPD, surplus plutonium
disposition.
Source: EPA 1997a; WDEC 1994.

Table 4-68. Potential Waste Management Impacts of Construction at Hanford Under
Alternative 4B: Pit Conversion in New Construction at Parttex, and Immobilization in

FMEF and HLWVF and MOX in FMEF at Hanford

Estimated Estinrated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage
Waste Typea

Disposal
Generation (m’lyr) Treatment Capacity Capacity Capacity

Hazardous 13 NA NA NA

Nonhazardous

Liquid 18,3W 8“ NA Ed

Solid 510 NA NA NA

~ See definitions in Appendix FE.
Treatment capacities. and the disposal capacity for nonhazardous liquid waste, are compared with estimared additional
annual waste generation. All other storage and disposal capacities are compared with total estimated additional waste
generation assuming a 3-year modification period.

c Percent of capacity of 4C0 Area sanitary sewer.
d Percent of capacity of the WPPSS Sewage Treatment Facility.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, hish-level-yaste vitrification facility; NA, not applicable

(i.e., it is assumed that the majority of the hazardous waste and nonhazardous solid waste would be treated and disposed of
off the site by the construction contractor); WPPSS, Washington Public Power Supply System.

and disposal facilities. The additional waste load generated during the modification period should not have
a major impact on the Hanford hazardous waste management system.
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Nonhazardous solid wastes generated during modification of the FMEF building would be packaged in
conformance with standard industrial practice and shipped to offsite commercial facilities for recycling or
disposal. The additional waste load generated during the modification perind should not have a major impact
on the nonhazardous solid waste management system at Hanford.

To& conservative, it was assumed that all nonhazardous liquid wastes generated during modification of the
FMEF building at Hanford would be managed on the site at the WPPSS Sewage Treatment Facility, even

though it is likely that much of this waste would be collected in portable toilets and would be managed at
offsite facilities. Nonhazardous liquid waste generated during modification is estimated to be 8 percent of the
235,000-m3/ r (307,000-yd3/yr) capacity of the 400 Area sanit~ sewer and 8 percent of the 235,000-m3/yr

T(307,000-yd /yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, management of these wastes
at Hanford should not have a major impact on the nonhazardous liquid waste treatment system during the
modification period.

4.7.1.3 Socioeconomic

Constmction-related employment requirements for Alternative 4B would be as indicated in Table 4–69,

Table 4-69. Construction Employment Requirements
for Alternative 4B: Pit Conversion in New Construction at Pantex,

and Immobilization in FMEF and HLWVF
and MOX in FMEF at Hanford

Year Pit Conversion Immobilization MOX Total
2001 298 0 0 298

2002 452 167 290 909

2003 275 268 362 905

2oi)’t o 236 290 526

2005 0 0 170 170

20Q6 o 0 160 160
Key FMEF,Fuels and Materiats Examination Facili[~ HLWVF, high-level-wasle vilritication
facilitv,

Sourc’e: UC 1998b, 1998c, 1998d, 1998k

Employment requirements for construction of a new pit conversion facility at Pantex under this alternative
would be the same as those for Alternative 4A (see Section 4,6,1,3),

At its peak in 2003, construction of the immobilization and MOX facilities at Hanford would require
630 constmction workers and generate another 647 indirect jobs in the region. As this total employment
requirement of 1,277 direct and indirect jobs in 2003 represents less than 0.4 percent of the projected REA
workforce, it should have no major impact on the REA. This requirement should also have little impact on
community sewices currently offered in the ROI. In fact, it should help offset the approximately 15 percent
reduction in Hanford employment (i.e., from 12,900 to approximately 11,000 workers) projected for the years
1997-2005.

4.7.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of the public from constmction
activities. According to recent radiation surveys (DOE 1997e; Antonio 1998) conducted in the Zone 4 area
at Parrtex and the 4~ Area at Hanford, constmction workers would not be expected to feceive any additional
radiation exposure above natural background levels in those areus. Nonetheless, if deemed necessary, workers
may be monitored (badged) as a precautionary measure.
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Hazardous Chemical Impacts. The probability of excess latent cancer incidence associated with exposure
to bnzene released as a result of construction activities at Hanford under this alternative has been estimated
to& much less than I chmce in 1 million over the lifetime of the maximally exposed member of the public.

No hazardous chemicals would k relemcd m a result of construction activities at Pantex under this alternative;
therefore, no cancer or adverse, noncancer health effects would occur.

4.7.1.5 Facility Accidents

Construction of new plutonium conversion facilities at Pantex and Hanford could result in worker injuries or
fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,968 person-years of construction labor and standard industrial accident rates, approximately 290 cases of
nonfatal occupational injury or illness and 0.42 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.7.1.6 Environmental Justice

As discussed in the other parts of Section 4.7.1, construction under Alternative 4B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, constmction activities under Alternative 4B at Pantex and
Hanford would have no significant impacts on minority or low-income populations.

4.7.2 Operations

4.7.2.1 Air Quality and Noise

Potential air quality and noise impacts of the operation of the new pit conversion facility under Alternative 4B
at Pantex are the same as those for Alternative 4A (see Section 4.6.2.1).

Potential air quality impacts of the operation of facilities under 4B at Hanford were analyzed using ISCST3
as descrikd in Appendix F. 1. Operational impacts would result from process emissions, emergency diesel
generator testing, trucks moving materials and wastes, and employee vehicles. Emissions from these sources
are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from the plutonium
disposition facilities, with standards and guidelines is presented as Table 4-70. Concentrations for
immobilization in the ceramic form are presented because they are greater than those for the glass form.
Concentrations of air pollutants would likely increase at the site boundary, but would not exceed the Federal
or State ambient air quality standards as a result of Hanford activities. Occasional exceedances of the PM, ~
and total suspended particulate stidards attributable to natural sources would be expected to continue. Air
pollution impacts during opration would b mitigated; for example, HEPA filtration has been included in the
design of these facilities.

For a discussion of how the operation of the immobilization and MOX facilities at Hanford would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.1.4.
There are no other NESHAP limits applicable to operation of these facilities.

The increases in air pollutant concentrations of nitrogen dioxide, PM ,., md sulfur dioxide from the operation
of these facilities would be a small fraction of the PSD Clsss fl area increments as summarized in Table 4-71.
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Table 4-70. Evaluation of Hanford Air Pollutant Concentrations Associated With Operations
Under Alternative 4B: Pit Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF and MOX in FMEF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Incrsment Concentration Standard or
Pollutant Period Guidefine (pg/m3)a (pg/m3) (pg/m3) Guideline

Criteria p00utant3

Carbon monoxide 8 hours 1O,OQO 0.386 34.5 0.35
I hour 40,000 2.31 50.6 0.13

Nitrogen dioxide Annual 100 0.0294 0.279 0.28

PMIO Annual 50 0.00209 0.02 0.04
24 hours 150 0.0232 0.793 0.53

Sulfur dioxide Annual 50 0.0Q194 1.63 3.1
24 hours 260 0.0216 8.93 3.4

3 hours 1,300 0.147 29.8 2.3
I hour 700 0.44 33.3 5.1

Other regulated
pollutants

Total suspended Annual 60 0.00209 0.02 0033
particukrtes 24 hours 150 0.0232 0.793 0.53

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 420 0.0406 0.0406 0.0097

a The more stringent of lhe Federal and State standards is presented if bth exisl for the averasing period.
Key: FMEF. Fuels and Materials Examination Facility HLWVF, hiSh-level-wasle vitrification facilitfi SPD, surplus plutonium
disposition.
Source: EPA 1997x WDEC 1994,

Table 4-71. Evaluation of Hanford Air Pollutant Increases Associated With Operations
Under Alternative 4B: Pit Conversion in New Construction at Pantex, and

lmmobili~tion in FMEF and HLWVF a“d MOX in FMEF at HanfOrd
Increase in PSD Class 11 Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (Kg/m3) (kg/m3) Increment

Nitrogen dioxide Annual 0,0294 25 0.12

pMto Annual 0.00209 17 0012

24 hours 0.0232 30 0.077

Sulfur dioxide Annual 0.00194 20 0.0097

24 hours 0.0216 91 0.024

3 hours 0.147 512 0.029
Key: FMEF, Fuels and Matetids Examination Facility; HLWVF, high-level-waste vitrification facili!y; PSD, prevention of significant
deterioration.
Source: EPA 1997b

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.

Noise impacts would be similar to those for Alternative 4A at Hanford (see Section 4.6.2. I )

The combustion of fossil fuels associated with Alternative 4B would result in the emission of carbon dioxide,
which is one of the atmospheric gases that arc believed to influence the global climate. Annual carbon dioxide
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emissions from this alternative represent less than 6x10-5 percent of the 1995 annual U.S. emissions of carbon

dioxide from fossil fuel combustion and industrial prmesses, and therefore would not appreciably affect global
concentrations of this pollutant.

4.7.2.2 Waste Management

Impacts of operations for this alternative would be tbe same as for Alternative 4A. See Section 4.6.2.2 for a
description of the impacts of this alternative on the waste management infrastructure at Pantex and Hanford.

4.7.2.3 Socioeconomic

Employment requirements for operation of the new pit conversion facility at Pantex under Alternative 4B
would be the same as those for Alternative 4A (see Section 4.6.2.3).

Employment requirements for operation of the immobilization and MOX facilities at Hanford under
Alternative 4B would be the same as those for Alternative 4A (see Section 4.6.2.3).

4.7.2.4 Human Health Risk

During normal operation of plutonium disposition facilities under Alternative 4B, there would be botb
radiological and hazardous chemical releases to the environment, and also direct in-plant exposures. The
~sulting doses to, and potential health effects on, the public and workers under this alternative are as follows:

Radiological Impacts. Table 4–72 reflects the potential radiological impacts on three individual receptor

groups at Pantex and Hanford: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed member of the public. The table depicts the projected

aggregate LCF risk to these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of all three facilities, the projected total population dose in the year 2010 would
be 0.58 person-rem at Pantex and 0.059 person-rem at Hanford. Tbe corresponding number of LCFS in the
population from 10 years of operation would be 2.9x1 0-3 around Pantex and 3.OX 10-4 around Hanford. The

dose to tbe maximally exposed member of tbe public from annual operation of the pit conversion facility at
Pantex would be 0.062 mrem. From 10 years of operation, the corresponding LCF risk of to this individual
would be 3. Ix 10-7. The impacts on the average individual would be lower. The total dose to the maximally
exposed member of the public from annual operation of the immobilization and MOX facilities at Hanford
would be 8.OX10-4 mrem. From 10 years of operation, the corresponding LCF risk of to this individual would
be 4.OX10“9. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatory standards established by DOE and EPA (such as DOE Order 5400,5, the Clean Air Act

[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 473; these workers are defined as those
directly associated with prwess activities. Under this alternative, the annual average dose to pit conversion
and MOX facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities would be an estimated 192, 175, ond
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Table 4-72. Potential Radiological [mpacta on the Public of Operations Under Alternative 4B: Pit

Conversion in New Construction at Pantex, and Immobilization in FMEF and HLWVF and

MOX in FMEF at Hanford

Immobilization Hartford
Impact Pit Conversion Ceramic Glass MOX Total

Population witbin 80 km
for year 2010

Dose (person-rem) 0.58 7.8x IO”3 7.1x103 0.051 0.059

Percent of natural background” 5.8x IO”4 6.7x10”6 6.1x IO”6 4.4x IO”5 5.1 XIO”5

1O-year latent fatal cancers 2.9x IO”3 3.9x 105 3.6x10-5 2.6x IO”4 3.OX I04

Maximally exposed individual

Annual dose (rtuem) 0,062 I, IXIOJ 9.7x10-5 6.9x104 8.OX10“4

Percent of natural background’ 0.019 3.7x IO”5 3.2x IO”5 2.3x IO”4 2.7x104

10-year latent fatal cancer risk 3.1 XIO”7 5.5 XIO”’O 4.9X IO”’O 3.5 XI0-9 4.OXI0“9

Avers e exposed individual witbin
80 km %

Annual dose (tnrem) 1.9XIO”3 2.OX10“5 1.8XIO”5 1.3XIO”4 1.5X104

10-year latent fatal cancer risk 9.5 X1O”9 l. OxlO”10 9.0x10”11 6.5x10-10 7.5 XIO”I0
a The annual “alural background radiation level at Pantex is 332 nuem for the average individual; the population within 80 km

(50 tni) in 2010 would receive 99,300 person-rem. me annual natural background radiation level at Hanford is 300 nuem for the
b averase individual; the population within 80 km (50 mi) i“ 2010 would receive I I6,300 person.rcm,

Obtained by dividing the population dose by tbe number of ~ople proj~tcd to live within 80 km (50 mi) of Pantex (299,CUQ) and
Hanford (387,800) in 2010.

Key: FMEF. Fuels a“d Materials Exami”atio” Facility; HLWVF, high-level-waste vitrification facilily.
Source Appendix J,

194 person-rem, respectively, The risk.vmd numbers of LCFS among the different workers from 10 years of
operation are included in Table +73, Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),

Table 4-73. Potential Radiological Impacts on Involved Workers of Operations Under Alternative
4B: Pit Conversion in New Construction at Pantex, and Immobilization in FMEF and HLWVF and

MOX in FMEF at Hanford

Immobilization Hanford
Impact Pit Conversion (Ceramic or Glass) MOX Total

Number of badged workers 383 258 350 608

Total dose (person-retiyr) 192 I94 I 75 369

IO-year latent fa~al cancers 0.77 0.77 0.70 1.5

Average worker dose (tnretiyr) 5oil 750 5m 607a

10-year latent fatal cancer risk 2.OX103 3,0X I0“3 2.0XIO”3 2.4x 103

a Represents an average of the doses for both facilities.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility.
Note: The radiological Iitil for an individual worker is 5,000 nuetiyr (DOE 1995e). However. lhe maximum dose to a worker
involved in operations would k kept below the DOE administrative control level of 2,W0 nuedyr. An effective ALARA program
would ensure that doses are reduced to levels that ace as low as is reasonably achievable.

Source: UC 1998b, 1998c, 1998d, 1998k.

Hazardous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Hanford under this alternative would be the same as that

4-100



Environmental Consequences

for Alternative 2, the estimated noncancer risks associated with exposure to this compound would also be the
same. No carcinogenic chemicals would be released.

4.7.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex are equivalent to those of Alternative 4A (see Table 4+6), and the potential consequences

from operation of the immobilization facility at Hanford, equivalent to those included in Alternative 2 (see
Tables 428 and 4-29). The potential impacts of such accidents from operation of the MOX facility in FMEF
at Hanford are presented in Table 4-74. More details on the method of analysis, assumptions, and specific
accident scenarios are presented in the discussion of Alternative 2 in Section 4,3.2.5.

Table 4-74. Accident Impac6 of MOX Facility Under Alternative 4B: P]t Conversion in New

Construction at Pantex, and Immobilization in FMEF and HLWVF and MOX in FMEF at Hanford

Probability
of Cancer Probability

Fatality of Cancer Latent
Dme to Given Dme Dme at Fatality Population Cancer

Noninvolved to Site Given Dose Dose Wltbin Fatalities
Frequency Worker Nmrinvolved Boundary at .Sbe 80 fun Within

Accident (Per year) (rem)” Workerb (rem)’ Boundaryb (person-rem)’ 80 km’

Criticality Extremely 3.3XI0-* 1.3XIO”5 3.4XIO”3 1,7X1O”6 5.4 2.7x10”3
unlikely

Explosion in sintering Extremely
furnace unlikely

Fire Extremely
unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
tire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond

4.9 XIO”4 2.OX1o“’

3.OXI0“6 1.2XI0-9

7. OX1O”5 2.8XIOS

6.1xIO”2 2.4xIO”5

5.7X IO* 2.3x IO”1

7.4x I0“5 3.7 XI0-* 2.4x10-’

4.5 XIO”7 2.3x10-’0 1.5x lo”3

1. IX IO”5 5.3 XIO”9 3.4x 10“2

2.3x IO”3 1.1XIO”6 5.6

2.2XI0’ I. IXIO”* 5.3XI04

1.2XI04

7,3 XIO”7

I.7X1O”5

2.4x IO”3

2.3x I0’

extremely
unlikely

a For 95th percentile meteorological conditions. With the exceptionof doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

h Increased likelihood (or probability) of cancer fatality for a hypothetical individual (a single noninvolved worker al a distance of
1,~ m [3,28 I ft] or a! the site boundary, whichever is smaller, or for a hypothetical individual in (be offsite population al the site
boundary) if exposed to the indicated dose. The value assumes that the accident bas occuned.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. The value assumes that the accident has occurred.

Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility.
Source: Calculated using the source terms in Table K–7 and the MACCS2 computer code.

Pubfic. The most severe consequences of a design basis accident for the pit conversion and immobilization
facilities under this alternative would be equivalent to the accidents discussed in Section 4.6.2.5 and
Section 4.3.2.5, respectively. The most severe consequences of a design basis accident for the MOX facility
in FMEF would be a nuclear criticality. A nuclear crificalit y of 10’9 fissions would result in an ME I dose of
3.4x 10-3 rem for the MOX facility corresponding to an LCF probability of 1.7x10-6, Among the general
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population around Hanford, an estimated 2.7x10-3 LCF could occur as a result of the MOX criticality accident.
The frequency of such an accident is estimated to be between 1 in 10,000 and 1 in 1,000,000 per year.

A beyond-design-basis earthquake at Hanford could result in collapse of FMEF, including both immobilization
and MOX facilities, with an estimated 29 LCFS. It should be emphasized that a seismic event of sufficient
magnitude to collapse these facilities would likely cause the collapse of other DOE facilities, and would almost
certainly cause widespread failure of homes, office buildings, and other structures in the surrounding area.
The overall impact of such an event must therefore be seen in the context not only of the potential radiological
impacts of these other facilities, but of hundreds, possibly thousands, of immediate fatalities from falling
debris. The frequency of such an earthquake is estimated to be between I in 100,000 and I in
10,000,000 per year.

The beyond-design-basis accidents at Pantex would be equivalent to those discussed in Section 4.6.2.5

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PEIS, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the tritium release at the it conversion facility, The consequences

Yof such an accident would include an LCF probability of 5.8x10-

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would
be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium particulate through inhalation,
If a criticality occurred, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burst, The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis eanbquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structures to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident,

Nonradiological Accidents. Plutonium disposition operations at Pantex and Hanford could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks, Given
the estimated employment of 10,779 person-years of labor and the standard DOE occupational accident rates,

approximately 345 cases of nonfatal ~cuPatiOnal injur’y Or illness and 0.34 fatality could be expected for the
duration of operations.

4.7.2.6 Transportation

Because the only difference between Alternative 4A and 4B is the location of the MOX facility within
400 Area at Hanford, the transportation required for Alternative 4B would be the same as that for
Alternative 4A. Therefore, the transportation risks associated with Alternative 4B are equivalent to those

discussed in Section 4.6.2.6.

4.7.2.7 Environmental Justice

As discussed in other parts of Section 4.7,2, routine operations conducted under Alternative 4B would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be

4– I02



Environmental Consequences

approximately I in 3 million (see Table 4-72); the likelihood for the MEI residing near Hanford would be
essentially zero. The number of LCFS expected among the general population residing near Pantex and
Hanford from accident-free oprations would increase by approximately 2.9x10-3 and 3.0x 10-4, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public (see
Section 4.7.2.5). A kyonddesign-basis earthquake would be expected to result in LCFS among the general
population (see Tables 4-28, +29, ti6, and 4-74). However, it is highly unlikely that a kyonddesign-basis
earthquake would occur. Accidents at the sites pose no significant risks (when the probability of occurrence
is considered) to tbe population residing within the area potentially affected by radiological contamination.

As descri~ in Section 4.7.2.6, no radiological or nondlological fatalities would k expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 4B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to grmrps within the general public, including tbe risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.8 ALTERNATIVE 5A

Alternative 5A would involve constructing and operating the pit conversion facility in ~ne 4 at Pantex and
the immobilization and MOX facilities at SRS, The immobilization and MOX facilities would be lucated in
new buildings in F-Area. Activities at Pantex would be the same as under Alternative 4A.

4.8.1 Construction

4.8.1.1 Air Quality and Noise

Potential air quality impacts of the construction of plutonium disposition facilities under Alternative 5A at
Pantex are the same as those for Alternative 4A (see Section 4.6.1 .1).

Noise impacts are the same as those for Alternative 4A at Pantex (see Section 4.6.1,1 ),

Sources of potential air quality impacts of construction under Alternative 5A at SRS include emissions from
fuel-burning constr-uction equipment, soil disturbance byconstmction equipment and other vehicles, the
operation ofaconcmte batch plmt, tmcksmoving materials andwastes, md employee vehicles. Emissions
from these sources are summarized in Appendix G,

A comparison of maximum air pollutant concentrations, including the contribution from constmction activities
at SRS, with standards andguidelines ispmsented mTable&75. Concentrations ofairpollutants, especially
PM,0 and total suspended particulate, would likely increase at the site boundary, but should not exceed the
Federal or State ambient airquality standards. Airpollution impacts during constmction would be mitigated
by applying, as appropriate, standard dust control practices such as watering or sweeping of roads and watering
of exposed areas.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The location of these facilities at SRS relative to the site bound~ and sensitive recept6rs was examined to
evaluate thepotential foronsite andoffsite noise impacts. Noise sources during construction would include
heavy constmction equipment, employm vehicles, and~cktmffic, Tmfticnoise associated with constmction
of these facilities would occur on the site andalong offsite Iucal and regional transportation routes used to
bring construction materials andworkem tothe site. Given thedistance tothesite boundary (about 8.7km
[5.4mi]), noise emissions fromconsmction quipment would notlikelyannoy tiepublic. These noise sources
would be far enough away from offsiteorcas that their contribution to offsite noise levels would be small.
Some noise sources could msultin onsi&imp~ts, such mthedstufiance of wildlife. Noise would not affect
threatened and endangered species because there are no threatened and endangered species habitats near the
facility site (see Section 4.26). Traffic mswiated with constmction of these facilities would likely produce
less than a 1-dB increase in traffic noise levels along roads used to access the site, and thus would not result
in any increased annoyance of the public.

Constmction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection

programs tominimize noise impaction workers. These include theuseof standard silencing packageson
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.
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Table 4-75. Evaluation of SRS Air Pollutant Concentrations Associated With Construction
Under Alternative 5A: Pit Conversion in New Construction at Pantex, and

Immobitisation in New Construction and DWPF and MOX in New Construction at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (yg/m3) (p~m’) Guideline

Criteria pollutants

Carbon monoxide

Nitrogen dioxide

PM)O

Sulfur dioxide

Other regulated
pollutants

Total suspended
particulate

Hazardous and other

8 hours
1 hour

Annual

Annual
24 hours

Annual
24 hours
3 hours

10,OOO
40,W0

100

50
150

80
365

I .300

75

1.1
5.01

0.0415

0.0259
2.65

0.0042
0.103
0.621

0s)415

65.1
284

9.34

4,16

59

15.1
219
962

14.7

0.65
0.71

9.3

8.3
39

19
60
74

20

totic compoundz

Other toxicsb 24 hours 150 0.000224 31.7 21
a me morestringentof the Federal and State standards is presented if both exist for tbe averaging period.
b Various toxic air pollutants (e.g., lead. benzene, hexane) could be emitted during construction and were analyzed as benzene.
Key: DWF, Defense Waste Processing Facilitfi SPD, surplus plutonium disposition.
Source: EPA 1997a; SCDHEC 1996.

4.8.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as for Alternative 4A. See
Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastmcturc at
Pantex.

Table 4-76 compares the wastes generated during construction of surplus plutonium disposition facilities at
SRS with the existing treatment, storage, and disposal capacity for the various waste types. It is anticipated
that no TRU waste, LLW, or mixed LLW would be generated during the 3-year construction pericd. In
addition, no soil contaminated with hazardous or radioactive constituents should be generated during
constmction. However, if any were generated, the waste would be managed in accordance with site practice
and applicable Federal and Stats regulations. Constmction waste generation would be the same for the ceramic
and glass immobilization technologies &cause the sme size facility would b=cbuilt under either scenario. For
this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices.

Hazardous wastes generated during construction of sm’plus plutonium disposition facilities would be typical
of those generated during construction of an industrial facility. Any hazardous wastes generated during

construction would bs packaged in DOT-approved containers and shipped off the site to pemittcd commercial
recycling, treatment, and disposal facilities, The additional waste load generated during constmction should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during constmction of surplus plutonium disposition facilities would
& packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
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Table 4-76. Potential Waste Management Impacts of Construction at SRS Under Alternative 5A:
Pit Conversion in New Construction at Pmrtex, and Immobilization in New Construction and

DWPF and MOX in New Construction at SRS

Estimated Estimsted Additional Waste Generation as a Percent of b

Additional Wazte Characterization or Storage Disposal
Waste Type’ Generation (m3/yr) Treatment Capacity Capacity Capacity

Hazardous 22 NA NA NA

Nonhazardous

Liquid 22,800 8’ NA ~d

Solid 2,520 NA NA NA

~ See definitions in Appendix F.8.
Treatment capacities, and the disposal capacity for nonhuardous liquid waste, are compared with estimated additional annuaf waste
generation. All other storage and disposal capacities are compared with lotd estimated additional waste generation assuming a
3-year constmcdon period.

~ Percent of capac]ty of F-Area sanitary sewer.
Percenl of capacity of the Central Sanitary Waslewater Treatment Facility.

Key: DWPF, Defense Waste Processing Facility NA, not applicable (i.e.. it is assumed that the majority of the hazardous waste and
nonhazardous solid waste would be trea[ed and d]sposed of off the site by the constmction contractor).

recycling or disposal. The additional waste load generated during constmction should not have a major impact
on the nonhazardous solid waste management system at SRS.

To hc conservative, it was assumed that all nonhazardous liquid wastes generated during construction of the
immobilization and MOX facilities would be managed on the site at the Central Sanitary Wastewater
Treatment Facility, even though it is likely that much of this waste would be collected in portable toilets and
would be managed at offsite facilities. Nonhazardous liquid waste generation during construction of these
facilities is estimated to be 8 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary
sewer and 2 percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary
Wastewater Treatment Facility, Therefore, management of these wastes at SRS should not have a major
impact on the nonhazardous liquid waste treatment system during construction.

4.8.1.3 Socioeconomic

Construction-related employment requirements for Alternative 5A would be as indicated in Table Q77.

Table 4-77. Construction Employment Requirements for
Alternative 5A: Pit Conversion in New Construction at Pantex, and

Immobilization in New Construction and
DWPF and MOX in New Construction at SRS

Year Pit Conversion fmmobilizatirnr MOX Total

2001 298 0 0 298

2002 452 312 290 1,054

2003 275 448 508 1,231

2004 0 282 334 616

20i35 o 0 170 170

2006 0 0 160 160
Key: DWPF,Defense Waste Processing Facility.
Source! UC 1998f, 1998g, 1998h, 1998k.

At its peak in 2002, construction of tbe new pit conversion facility at Pantex under this alternative would
require 452 constmction workers and generate another 381 indirect jobs in the region. As the to~al
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employment requirement of 833 direct and indirect jobs represents only 0.3 percent of the projected REA
workforce, it should have no major impact on the REA. It should also have little impact on community
services within the ROI. In fact, it should help offset the nearly 40 percent reduction in the total Pantex
work force from—i.e., from 2,900 to 1,750 workers—projected for the years 1997–2005.

At its peak in 2003, construction of the immobilization and MOX facilities at SRS would require
956 construction workers and generate another 767 indirect jobs in tbe region. The total employment
requirement of 1,723 direct and indirect jobs represents less than 0.7 percent of the projected REA workforce,
and thus should have no major impact on the REA. This requirement should also have little impact on
community services within the ROI. In fact, it should help offset the nearly 20 percent reduction in SRS’
overall labor force—i.e., from 15,000 to 12,000 workers—projected for the years 1997–2005.

4.8.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of tbe public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4–78. According to a recent radiation survey (DOE 1997e) conducted in the Zone 4 area at Pantex,
construction workers would not be expected to receive any additional radiation exposure above natural
background levels in the area. Data indicate, at SRS however, that a construction worker could be exposed
to radiation deriving from other activities, past or present, at the site. Regardless of location, construction
worker exposures would be limited to ensure that doses are kept as low as is reasonably achievable, and
workers would be monitored (badged) as appropriate.

Table 4-78. Potential Radiological Impacts on Construction Workers of
Alternative 5A: Plt Conversion in New Construction at Pantex, and Immobilimtion in New

Construction and DWPF and MOX in New Construction at SRS
SRS

Imfsact Pit Convemiona Immabilizatiotrb MOXC Total

Total dose (person-remlyr) o I .4 I .2 2.6

Annual latent fatal cancersd o 5.6x104 4.8x104 1.OxIo“~

Average worker dose (mrenrlyr) o 4 4 4’

Annual latent fatal cancer risk o 1.6x10-6 I.6x10”6 1.6x 10“6
~ An est~mated average of 342 workers would be associated with annual construction operations.

An est]mated average of 347 workers would be associated with annual conslmction operations at the new facilily location adjacent
to APSF. The number would be the same for immobilization in either ceramic or glass.

~ An estimated average of 292 workers would be associated with annual construction operations.
Values are based on a nsk factor of 400 latent fatal cancers per million person-rem set by the National Research Council’s
Comminee on the Biological Effects of Ionizing Radiations.

c Represents an average of [be doses for both facilities.
Key: APSF, Actinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facility.
Note: Tbe radiological limit for construction workers is IW nuemiyr because they are categorized as members of the public
(DOE 1993). An effeclive tiARA program would ensure that doses are reduced to levels tba[ are as low as is reasonably achievable.
Source: DOE 1997e; ICRP 199 I; NAS t 990; UC 1998f, 1998g, 1998h, 1998k.

Hazardous Chemical Impacts. The probability of excess latent cancer incidence associated with exposure
to benzene released as a result of constmcfion activities at SRS under this alternative has been estimated to be
much less than 1 chance in I million over the lifetime of the maximally exposed member of the public.

No hazardous chemicals would be released as a result of constrrrction activities at Pantex under this alternative;
thus, no cancer or adverse, noncancer health effects would occur.
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4.8.1.5 Facility Accidents

Constmction of plutonium d~sposition facilities at Pantex and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
3,529 person-years of construction labor and standard industrial accident rates, approximately 350 cases of
nonfatal occupational injury or illness and 0.49 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.8.1.6 Environmental Justice

As discussed in the other parts of Section 4.8,1, constmction under Alternative 5A would pose no significant
health risks to the public. The risks would be negligible regardless of tbe racial or ethnic composition or the
economic status of the population. Therefore, construction activities conducted under Alternative 5A at SRS
would have no significant impacts on minority or low-income populations.

4.8.2 Operations

4.8.2.1 Air Quality and Noise

Potential air quality impacts of the operation of the new pit conversion facility under Alternative 5A at Parrtex
are tbe same as those for Alternative 4A (see Section 4.6.2.1). Noise impacts are the same as those for
Alternative 4A at Pantex (see Section 4.6.2.1).

Source of potential air quality impacts of the operation of facilities under Alternative 5A at SRS were analyzed
using ISCST3. Operational impacts would result from process emissions, emergency diesel generator testing,
trucks moving materials and wastes, and employee vehicles. Emissions from these sources are summarized
in Appendix G,

A comparison of maximum air pollutant concentrations, including the contribution from the plutonium
disposition facilities, with standards and guidelines is presented as Table 479, Concentrations of air pollutant
concentrations would likely increase at the site boundary, but would not exceed the Federal or State ambient
air quality standards. Alr pollution impacts during opration would be mitigated; for example, HEPA tiltmtion
has been included in the design of these facilities,

For a discussion of how the operation of the immobilization and MOX facilities at SRS would aff~t the ability
to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4,32.4.4, There
are no other NESHAP limits applicable to operation of these facilities.

The increases in concentrations of nitrogen dioxide, PM,0 and sulfur dioxide area small fraction of the PSD

Class II area increments, as summarized in Table 4-80.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from cument
emissions because of an expected decrease in overall site employment during this timeframe,

The location of these facilities at SRS relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsitc and offsite noise impacts, Noise sources during operations would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and tnrck traffic, Traffic noise assnciatd with operation of these facilities would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site, Given the
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Table 4-79. Evaluation of SRS Air Pollutant Concentrations Associated With Operations
Under Alternative 5A: Pit Conversion in New Construction at Pantex, and

Immobilization in New Construction and DWPF and MOX in New Construction at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guidefine (pg/m3)a (p#m3) (Kg/m3) Guideline

Critefia pollutants

Carbon monoxide 8 hours 1O,m 0.25 64.3 O.M
1 hour 40,00Q 0.92 280 0.70

Nitrogen dioxide Annual 100 0.0)83 9.32 9.3

PMIO Annual 50 0.00121 4.14 8.3
24 hours 150 0.0223 56.4 38

Sulfur dioxide Annual 80 0,0471 15.1, 19
24 hours 365 0.649 220 60
3 hours I ,300 1.72 963 74

Other regulatd
pollutants

Total suspended Annual 75 0.00121 14.7 20
particulate

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0,0585 0.254 0.039

a The more stringent of the Federal and State standards is presented if botb exist for the averaging period.
Key: DWPF, Defense Waste Processing Facilitfi SPD, SUI’PIUSplutoniumdisposition.
Source: EPA 1997wSCDHEC[996.

Table 4-80. Evaluation of SRS Air Pollutant Increases Associated With Operations
Under Alternative 5A: Pit Conversion in New Construction at Pantex, and

Immobilimtion in New Construction and DWPF and MOX in New Construction at SRS
Increase in PSD Class 11 Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (pg/m3) (#glm3) Increment

Nitrogen dioxide Annual 0.0183 25 0.073

PMIO Annual 0.00121 17 0.0Q7 1
24 hours 0.0223 30 0.074

Sulfur dioxide Annual 0.0471 20 0.24
24 hours 0.649 91 0.71
3 hours 1.72 512 0.34

Key: DwPF, Defense Waste Processing Facititfi PSD, preventionof signiticsntdeterioration.
Source: EPA 1997b.

distance to the site boundary (about 8,7 km [5.4 mi]), noise emissions fmm equipment would not likely annoy
the public. These noise sources would be far enough away from offsite areas that their contribution to offsite
noise levels would bs small. Some noise sources could result in onsite impacts, such as the disturbance of
wildlife. Noise would not affect threatened and endangered species because there are no threatened and
endcngercd species habitats near tbe facility site (W S=tiorr 4.26). Traffic associated with o~ration of these
facilities would likely produce less thsn a 1-dB increase in traffic noise levels along roads used to access the
site, and thus would not result in rary increased annoyance of the public.

Operations workers could be expsed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE hss implemented appropriate heming protection programs
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to minimize noise impacts on wofiera. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

The combustion of fossil fuels associated with Alternative 5A would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x 10“4 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.8.2.2 Waste Management

At Pantex, operation impacts of fi~s alternative would be the same as for Alternative 4A. Therefore, see
Section 4.6.2.2 for a description of the impacts of this alternative on the waste management infrastructure at
Pantex,

Table 4-81 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating srnplus plutonium disposition facilities at SRS, Although HLW would & used
in the immobilization prncess, no HLW would be generated by the surplus plutonium disposition facilities.
Waste generation at SRS should be the same for the ceramic and glass immobilization technologies.

Table 4-81. Potential Waste Management Impacts of Operations at SRS Under Alternative 5A: Pit
Conversion in New Construction at Pmrtex, and Immobilization in New Construction and DWPF

and MOX in New Constriction at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 141 8 4 1 of WIPP

LLw 94 1 NA 3
Mixed LLW 3 <1 2 NA
Hazardous <3 I <1 6 NA

Nonhazardous

Liquid 51!OCQ , 8d NA 5’

Solid <38o NA NA NA

~ See definitions in Appendix F.8.
Treamtcnt capacities, and tk dis~sd capacity for nonhazardous liquid waste, are compard with estimated additional annual waste
generation. All other storage and disposal capacities are compared with total eslimmed additional waste Generation assuting a
10-year operation period.

~ includes mixed TRU waste. Facilities are not expected to generate remtely handled ‘rftU w?stc.
Percent of capacity of F.Area sa”)tary sewer.

e Percenl of capacity of Central SanitaV Wastewater Treatment Facility,
Key: DWPF, Defense Waste Processing Facitity; LLW, low-level waste; NA, not applicable (i.e., the majority of this was{e!s “ot
routinely treated, stored, or disposed of on the site); TRU, Minsuranic; WtPP, Waste tsolation Pilot Plant.

Depending in part on decisions in the RODS for the WM PEIS, wmtes could be treated and d}sposed of on the

site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be certified on the site to cumnt WfPP waste acceptance
criteria and shipped to WPP for disposal, Ctrmnt schedules for shipment of TRU waste to WfPP would

accommodate shipment of contact-handled TRU waste from SUWIUSplutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and “onhazardo”s waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
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disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Waste Marragerrrerrf

Firrul EIS (DOE 1995c).

TRU wastes would& treated, packaged, and certified to WIPP waste acceptance criteria at the new facilities.

Drum-gas testing, real-time radiography, and Iodlng the TRUPACT for shipment to WFP would occur

at the planned TRU Waste Characterization and Certification Facility at SRS.

TRU wastes generated at the immobilization and MOX facilities at SRS is estimated to be 8 percent of tbe
1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility.
A total of 1,410 m3 (1,840 yd3) of TRU waste would be generated over the 10-year operation period. If all
the TRU waste were stored on the site, this would be 4 percent of the 34,400-m3 (45,000-yd3) storage capacity
available at tbe TRU Waste Storage Pads, Assuming that the waste were stored in 208-1 (55-gal) drums that
could be stacked two high, and allowing a 50 percent factor for aisle space, a storage area of about 0.20 ha
(0.49 acre) would be required. Therefore, impacts of the management of additional quantities of TRU waste
at SRS should not be major.

The 1,590 m3 (2,080 yd3) of additional TRU wastes generated at Pantex and SRS would be I percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and I ~rcent
of the current 168,500-m3 (220,400 -yd3) limit for WPP (DOE 1997d:3-3). Impacts of disposal of TRU waste
at WPP are described in the WIPP Disposal Phase Final Suppfemerrtal EfS (DOE 1997d).

At SRS, LLW would be packaged, certified, and accumulated at the immobilization and MOX facilities before
transfer for additional treatment and disposal in existing on site facilities. A total of 940 m3 (1,230 yd3) of
LLW would be generated over the operation period. LLW generation at surplus plutonium disposition
facilities is estimated to be 1 percent of tbe 17,830-m3/yr (23,320-yd3/yr) capacity of tbe Consolidated
Incinerator Facility and 3 percent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults.
Using the 8,687 m3/ha dis osal land usage factor for SRS published in the Storage and Disposition Firra[ PEIS

5(DOE 1996a:E-9), 940 m (1 ,230 yd3) of waste would require 0.11 ba (0,27 acre) of disposal space at SRS.
Therefore, impacts of the management of this additional LLW at SRS should not be major.

At SRS, mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal
in a manner consistent with the site treatment plan. Mixed LLW generated at the immobilization and MOX
facilities is estimated to be less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated
Incinerator Facility, and 2 percent of tbe 1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings.
Therefore, the management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

At SRS, any hazardous wastes generated during operation of the immobilization and MOX facilities would
be packaged for treatment and disposal at a combination of onsite and offsite facilities. Assuming that all
hazardous waste is managed on the site, hazardous waste generation for this combination of facilities is
estimated to be 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated Incineration
Facility, and 6 percent of the 5,200-m3 (6,800-yd3) capacity of the hazardous waste storage buildings. The
management of these additional hazardous wastes at SRS should not have a major impact on the hazardous
waste management system. If all LLW, mixed LLW, and hazardous wastes generated at the immobilization
and MOX facilities at SRS were treated in the Consolidated Incinerator Facility, this additional waste would
be 1 percent of the I?,830-m3/yr (23,320-yd3/yr) capacity of that facility,

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling, The remaining solid sanitary wa,ste would be sent for offsite disposal, It is unlikely
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that this additional w=te load would have a major impact on the nonhazardous solid wrote management system
at SRS.

At SRS, nonhazardous wastewater generated by the immobilization and MOX facilities would be treated if
necessary kfore being discharged to the F-Area sanitary sewer system, which connects to the Central Sanitary
Wastewater Treatment Facility. Nonhazardous liquid waste enerated by su Ius plutonium disposition

5 Tfacilities at SRS is estimated to be 18 percent of the 276,000-m /yr (36 1,000-yd /yr) capacity of the F-Area
sanitary sewer and 5 percent of the 1.03 million-m3/yr ( 1.35 million-yd3/yr) capacity of the Central Sanitary
Wa.stewater Treatment Facility. Therefore, management of nonhazardous liquid waste at SRS should not have
a major impact on the treatment system.

4.8.2.3 Socioeconomic

Under Alternative 5A, operation of the pit conversion facility at Pamex would begin in 2004 and should
require 400 new workers (UC 1998k). This level of employment should generate another 1,355 indirect jobs
within the region. The total employment requirement of 1,755 direct and indirect jobs represents less than
0.7 percent of the projected MA workforce, and thus should have no major impact on the REA. It should also
have little impact on community services within the Pantex ROI. In fact, it should help offset the nearly
40 percent reduction in the total Pantex workforce (i.e., from 2,900 to 1,750 workers) projected for the years
1997-2010.

After construction, startup, and testing of the immobilization and MOX facilities at SRS in 2007 under
Alternative 5A, an estimated 596 new workerx would be rcquircsf to operate them (UC 1998f, 1998g, 1998h).
This level of employment would be expected to generate another 1,066 indirect jobs within the region. The
total employment requirement of 1,662 direct and indirect jobs represents less than 0.6 percent of the projected
REA workforce, and thus should have no major impact on the REA. The additional required workers should
also have little impact on community services within the ROI. In fact, they should help offset the 33 percent
reduction in the total SRS workforce (i.e., 15,0W to 10,000 workers) projected for the years 1997–20 10.

4.8.2.4 Human Health Risk

During nomral operation, there would be both radiological and hazardous chemical releases to the environment
and also direct in-plant exposures. The resulting doses to, and potential health effects on, the public and
workers under this alternative are as follows.

Radiological Impacts. Table 4-82 reflects the potential radiological impacts on three individual receptor
groups at Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally

exposed member of the public, and the average exposed member of the public. The table depicts the projected

aggregate LCF risk to these groups from 10 ye~ of operation. TO put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
0.58 person-rem at Pantex and 0.031 person-rem at SRS, The corresponding number of LCFS in the
population from 10 years of operation would k 2.9x10-3 around Pantex and 1.6x 10-4 around SRS, The dose
to the maximally exposed member of the public from annual operation of the pit conversion facility at Pantex
would be 0,062 mrem. From 10 yearc of operation, the corresponding LCF risk to this individual would be
3. Ix 10“7. The impacts on the average individual would be lower. The total dose to the maximally exposed

member of the public from annual operation of the immobilization and MOX facilities at SRS would be
3.3x10-4 mrem. From 10 years of operation, the corresponding LCF risk of to this individual would be
1.7x 10-9. The impacts on the average individual would be lower.



Table 4-82. Potential Radiological Impacts on the Public of Operations Under Alternative 5A: Pit
Conversion in New Construction at Pantex, and Immobilization in New Construction and DWPF

and MOX in New Construction at SRS
Immobilization SRS Total

Impact Pit Conversion Ceramic Glass MOX (Ceramic or Glass)

Population within 80 kn3
for year 2010

Dose (person-rem) 0.58 2.3x10-3 2.2xlo-3 0.029 0.03 I

Percent of natural background’ 5.8x IO”4 1.OxI0“6 1.0XIO”6 1.3XIO”5 1.4XIO”5

)O-yew latent fatal cancers 2.9x IO”3 1.2xlo”5 1.IXIO”5 1.5XIO”4 1.6x 104

Mafimclly exposed individual

Annual dose (mrenr) 0.062 2.4 XIO”5 2.2XI05 3. IXIO”4 3.3XI04

Percent of natural background” 0.019 8.1x IO-6 7.5xlo”f’ 1.IXIO”4 I.2X1O”4

10-year latent fatal cancer risk 3. IXIO”7 1.2XIOI0 l.lxl O-10 I.6x10”9 1.7XI0-9

Avers e exposed individual within
80 km %

Annual dose (mrem) 1.9XIO”3 2.9x10-6 2.8x IO”6 3.7x10-5 4.OXI0-5

10-year latent fatal cancer risk 9.5XIO”5 1.5XIO”11 1.4XIO”II 1.9XIO”I0 2.OXIO”IO
a The annualnaturalbackgroundradiation level at Panlex is 332 nuem for the average individual;the populationwithin 80 km

(50 mi) in 2010 would receive 99,3041~rson-rem. The annual natural background radiation level at SRS is 295 nuem for the
average individual; the population within 80 km (50 mi) in 2010 would receive 23 1,70Qperson-rem.

b Obtained by dividing tbe ppulation dose by the number of people project~ to live within 80 km (50 mi) of Panlex (299 SUS3)and
the SRS APSF (785,400) in 2010.

Key: APSF, Actinide Packaging and S!orage Facility; DWPF, Defense Waste Processing Facility.
Source: Appendix J.

Estimated impacts resulting from “Total Site” operations arc given in the Cumulative Impacts section of this
SPD EIS (see S&tion 4.32). Within that sation, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable rcgolatofy standards esublished by DOE snd EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from nomral oprations arc given in Table +83; these workers me detincd as those
directly associated with process activities. Under this alternative, the annual average dose to pit conversion
and MOX facility workers would be 500 mrem; for immobilization facility workers, 750 mrem.

The annual dose meived by the total site workforce for each of these facilities has been estimated at 192, 175,
and 174 pemon-rem, ms~tively. The risks and numkm of LCFS among the different workers from 10 years
of operation are included in Table 4-83. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Hamrdous Chemical Impacts. Because the estimated airborne concentration of ethylene glycoi delivered
to the maximally exposed member of the public at SRS under this alternative would be the same as that for
Alternative 3A, the estimated noncancer risks associated with exposure to this compound would also be the
same. No carcinogenic chemicals would be released.

No hdous chemicals would bc released as a result of operations at Pantex under this altem?tive; thus, no
cancer or adverse, noncancer health effects would uccur.
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Table 4-83. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 5A: Pit Conversion in New Construction at Pantex, and Immobilization in New

Construction and DWPF and MOX in New Construction at SRS

Immobilization SRS
Impact Pit Conversion (Ceramic or Glass) MOX Total

Number of badged workers 383 232 350 582
Total dose (person-retiyr) 192 174 I75 349

IO-year latent fatal cancers 0.77 0.70 0.70 1.4
Average worker dose (mredyr) 500 750 500 600”

10-year latent fatal cancer risk 2.0XI03 3.0XI03 2.OXIO-3 2.4x IO”3
a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility,
Note: The radiological limit for an individual worker is 5,(WOmrcmlyr (DOE 1995e). However, the maximum dose to a worker
involved in operations would be kept klow the DOE administrative conlrol level of 2,000 tnremlyr. An effective ALARA program
would ensure that doses are reduced to levels that are as low as is reasonably achievable,
Source: UC 1998(, 1998g, 1998h, 1998k.

4.8.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex would be equivalent to those of Alternative 4A (see Table 4–66), and the potential
consequences from operation of the immobilization and MOX facilities at SRS, equivalent to those included
in Alternative 3A (see Tables Q I through Q3), More details on the method of analysis, assumptions, and
specific accident scentios are presented for Alternative 2 in Section 4.3,2.5.

Public. The most severe consequences of a design basis accident for the pit conversion facility are shown in
Section 4,6,2.5; the most severe consequences for the immobilization and MOX facilities, in Section 4,4.2,5,

A beyond-design-basis earthquake at SRS could result in total collapse of the immobilization and MOX
facilities, with an estimated 13 LCFS. It should be emphasized that a seismic event of sufficient magnitude
to collapse these facilities would likely cause the collapse of other DOE facilities, and would almost certainly
cause widespread failure of homes, office buildings, and other stmctures in the surrounding area. The overall
impact of such an event must therefore be seen in the context not only of the potential radiological impacts of
these other facilities, but of hundreds, possibly thousands, of immediate fatalities from falling debris. The
frequency of such an earthqu&e is estimated to be between 1 in 100,000 and 1 in 10,000,000 per year.

The beyond-design-basis accidents at Pantex would be equivalent to those discussed in Section 4.6.2.5

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PE/S, the

noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,28 I ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the tritium release at the it conversion facility. The consequences

!of such an accident would include an LCF probability of 5.8x10-

Maximally Exposed Involved Worker. No major consequences for the maximally exposed iqvolved worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would
be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
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distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident, The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structures to high radiation exposures and uptakes of radlonuclides, For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Pantex and SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,58 I person-years of labor and the standard DOE occupational accident rates,

approximately 339 cases of nonfatal occupational injury or illness and 0.34 fatality could be expected for the
duration of operations.

4.8.2.6 Transportation

Under Alternative 5A, transportation to and from Pantex would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit conversion facility. During
dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium
in the pit conversion facility would be in the forrrr of plutonium oxide. This material would be transported to
the to the MOX facility at SRS for fabrication into MOX fuel pellets.

It is assumed that depleted uranium hexafluoride needed for MOX fuel would be shipped via commercial truck
to the uranium conversion facility, where it would be converted into uranium dioxide (see Section 4.3.2.6).
After conversion, the depleted uranium dioxide would be shipped via commercial truck from the conversion
facility to the MOX facility at SRS. This material would be blended with plutonium dioxide at the MOX
facility, fabricated into MOX fuel pellets, and placed in MOX fuel reds. After fabrication, the MOX fuel rods
would be shipped to a domestic reactor site, where they would be placed in fuel assemblies and irradiated.
Shipments of unirradiated MOX fuel reds would & made in an SST because unirradiated MOX fuel in large
enough quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed
in this transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at SRS under this alternative would require that surplus nonpit plutonium in various forms,
excluding clean metal, be shipped from current storage locations (i.e., SRS, Hanford, INEEL, LANL, and
RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal or
pits, the quantity of the plutonium contained in them would require that they b treated as materials that could
be used in nuclear weapons, and thus that shipments be made in SSTS.

Under tbe prefed alternative for immobilization, the surplus plutonium would bc immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed tmcks to DWPF in S-Area. This intrasite transpotiation-from F-Area to S-Area+ould require
the temporary shutdown of roads on SRS. It would, however, provide for all the necessary security and for
reduced risk to the public; SSTS would not be required,

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [1 I tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at DWPF, it would be shipped to a geologic repository
for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium suspended

4-115



Surplus Plutonium Disposition DmJi Environmental Impact Sta(ement

in the HLW canister, additional canisters would be required over the life of the immobilization program.

According to estimates, up to 125 additional canisters of HLW would be needed to meet the demands of
SUTIUSplutonium d!spusition under Alternative 5A. The WM PEIS dmuments an anal ysis of different options
for the shipment of these canisters to a geologic reposito~ using either trucks or trains. The analysis revealed
that shipment by train would pose the lower risk. However, no ROD has yet ken issued regarding these
shipments. To bound the risks associated with these additional shipments, this SPD EIS, like the WM PEIS,
takes the most conservative approach (i.e., the approach that results in the highest risk to the public)
assumption that all of these shipments would be made by tmck, one canister per truck.

EveV alternative conside~ in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.8.1.2 and 4,8.2,2, would
involve no major increase in the amounts of waste already Wing marraged at these sites. The shipments would

pose no greater risks than the ordinary waste shipments at these sites, as analyzed in the WM PEIS,

However, TRU waste generated at Parrtex waz not covered by the WM PEIS ROD, as there was no such waste
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations,
Lucation of the pit conversion facility at Pantex would result in the generation of TRU waste, as described in
Section 4.8.2.2. Moreover, a fairly large increase in the amount of LLW at Pantex (i.e., 25 percent of the site’s
cument storage capacity) could be expected under tits alternative. Cumntly, this type of waste is shipped to
the NTS for disposal. In order to account for the transportation of TRU waste from Pantex to WIPP and LLW
from Pantex to NTS, additional shipments are analyzed in this SPD EIS.

In all, approximately 2,400 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
6.8 million km (4.2 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 53 person-rem; the dose to the public,
60 person-rem. Accordingly, the incident-free transportation of radioactive material associated with this
alternative would result in 0.021 LCF among transportation workers and 0,030 LCF in the total affected
population over the duration of the transportation activities. The estimated number of nonradiological fatalities
from vehicular emissions associated with this alternative is 0.025.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of ucctsrrence: more than 1 in 10 million per year) is a shipment
of plutonium oxide from the pit conversion facility at Pamex to Savannah River with a severity categoty VIII
accident in a rural population zone under neutral (average) weather conditions The accident could result in
a dose of 145 person-rem to the public for an LCF risk of 0.07 and 159 rem to the hypothetical MEI for an
LCF risk of 0.08. (The MEI receives a larger dose than the population because it is unlikely that a person
would & in position, and remain in position, to receive this hypothetical maximum dose.) No fatalities would
be expected to uccur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than 1 chance in 10 million per year.

Estimates of the total ground transpomtion accident risks under Alternative 5A are as follows: a radiological
dose to the population of 24 person-rem, resulting in a total population risk of 0.012 LCF, and traffic accidents
resulting in 0,073 traffic fatalities.
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4.8.2.7 Environmental Justice

As discussed in other parts of Section 4.8.2, routine operations conducted under Alternative 5A would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be

approximately I in 3 million (see Table 4-82); the Iikelihoud for the MEI residing near SRS would ~
essentially zero. The numkr of LCFS expected among the general population residing near Pantex and SRS
from accident-free operations would increase by approximate y 2.9x 10-3 and 1.6x10-4, respective y.

Design basis accidents at the site would not be expected to cause cancer fatalities among the public (see
Section 4.8.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the general
population (see Tables M6 and %1 through 4-43). However, it is highly unlikely that a
beyond-design-basis earthquake would occur. Accidents at the sites pose no significant risks (when the
probability of occurrence is considered) to the population residing within the area potentially affected by
radiological contamination.

As described in Section 4.8.2.6, no radiological or nonmdiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradlological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 5A would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.9 ALTERNATIVE 5B

Alternative 5B would involve constructing and operating the pit conversion facility in fine 4 at Pantex and
the immobilization and MOX facilities at SRS. The immobilization facility would be located in the existing
221 –F building, and the MOX facility would be located in a new building in F-Area. Activities at Pantex
would be the same as under Alternative 4A.

4.9.1 Constriction

4.9.1.1 Air Quality and Noise

Potential air quality impacts of constmction of plutonium disposition facilities under Alternative 5B at Pantex
are the same as those for Alternative 4A (see Section 4.6.1.1). Noise impacts are the same as those for
Alternative 4A at Pantex (see Section 4.6.1.1 ).

Sources of potential air quality impacts of construction under Alternative 5B at SRS include emissions from
fuel-burning constmction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from construction activities
at SRS, with standurds and guidelines is presented as Table 4-84. Concenwations of air pollutants, espcially
PM, ~ and total suspended particulate, would likely increase at the site boundary, but should not exceed the
Federal or State ambient air quality standards. Air pollution impacts during construction would be mitigated
by applying, as appropriate, standard dust contrul practices such as watering or sweeping of roads and watering
of exposed areas.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe,

Noise impacts would be the same or less than those for Alternative 5A at SRS (see Section 4.8.1. I )

4.9.1.2 Waste Management

At Pantex, constnrctims impacts of this alternative would be the same as for Alternative 4A, See
Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastructure at
Pantex.

Table 4-85 compares the wastes generated during construction of surplus plutonium disposition facilities at
SRS with the existing treatment, storage, and disposal capacity for the vuious waste types. It is anticipated
that TRU waste and LLW would b generated during modification of Buildtng 221-F. No mixed LLW would

& generated during construction, In addition, no soil contaminated with hazardous or radioactive constituents
should be generated duting construction. However, if any were generated, the waste would be managed in
accordance with site practice and applicable Federal and State regulations. Construction waste generation

would be the same for the ceramic and glass immobilization technologies because the same size facility would
be built under either scenario.

Depending in pm on decisions in the RODS for the WM PEIS, wmtes could be treated and disposed of on the

site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
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Table 4-S4. Evaluation of SRS Alr Pollutant Concentrations Associated With Construction
Under Alternative 5B: Pft Convemion in New Construction at Pantex, and

Immobilimtion in Building 221-F and DWPF and MOX in New Construction at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (ug/m3)a (fig/m3) (pg/m3) Guideline

Criteria pollutants

Carbon monoxide

Nitrogen dioxide

PMIO

Sulfur dioxide

Other regulated
pollutants

Total suspended
particulate

Hazardous and other
toxic compounds

8 hours
1 hour

Annual
24 hours

Annual
24 hours
3 hours

IO,OQO
40,000

100

50
150

80
365

1,30i)

75

0.623
2.79

0.0235

0.0145
I .5

0.0i)238
0.0585
0.349

0.0242

64.6
28 I

9.32

4.15
57.9

15.1
219
962

14.7

0.65
0.70

9.3

8.3
39

19
60
74

20

Other toxicsb 24 hours I50 0.000224 31.7 2i
~ The more stringentof the Federaland State stmdards is presented if ~th exist for the averaging period.

Various toxic air pollutants (e.g., lead, benzene, hexane) could be em]tted during conscmction and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facilitfi SPD, surplus plutonium disposition.
Sourcw EPA 1997T SCDHEC 1996.

Table =5. Potential Waste Management Impacts of Construction at SRS Under Alternative 5B:
Pit Conversion in New Construction at Pantex, and Immobilization in Building 221-F and DWPF

and MOX in New Construction at SRS

Wtimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 50 3 <1 <1

LLW 500 NA NA 5

Hazardous 15 NA NA NA

Nonhazardous

Liquid 22,2W ~d NA 2’

Solid I ,390 NA NA NA

a See definitions in Appendix F.8.
b Treatment capacities, and the disposal capacity for nonhazardous liquid waste, are compared with estimated additional annual waste

generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year construction period.

‘ Construction is not expected to generate remotely handled TRU waste or mixed ‘TRU waste.
d percent of capacity 01 F-Area sanitary sewer

‘ Percent of capacity of the Central Sanitary Wastewater Treatmen[ Facility.
Key: DWPF, Defense Waste Processing Facility LLW, low-level waste NA, not applicable (i.e., the majori[y of the LLW is not
routinely treated and stored on the sitq it is assumed that the majority of the hazardous waste and nonhazardous solid waste would
be treated and disposed of off the site by the construction contractor TRU, transuranic.
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January 20, 1998, TRU and mixed TRU waste would be certified on the site to cumnt WfPP waste acceptance
criteria and shippd to WIPP for disposal. Cumnt schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities kginning
in 2016 (DOE 1997b 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016,
This SPD EIS also assumes that hazardous waste and nonhazardous waste would k treated, stored, and
disposed of in accordance with cm-rent site practices. Impacts of treatment, storage, atrd disposal of radioactive
and hazardous wastes at SRS are described in the SRS Waste Management Firra[ EIS (DOE 1995c),

TRU wastes would be packaged, and certified to WfPP waste acceptance criteria at the construction site.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned TRU Waste Characterization and Certification Facility at SRS,

TRU wastes generated by mdlfication of Building 221-F at SRS is estimated to be 3 percent of the
1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility.
A total of 150 m3 (196 yd3) of TRU waste would be generated dmin constmction. If all the ‘1’RUwaste were

fstored on the site, this would & less than 1 percent of the 34,400-m (45,000 -yd3) storage capacity available
at the TRU Waste Storage Pads. If additional storage space were needed, and assuming that the waste were
stored in 208-1 (55-gal) drums that could bc stacked two high, and allowing a 50 pescent factor for aisle space,
a storage area of less than 0.1 ha (0.25 acre) would be required. Therefore, impacts of the management of
additional quantities of TRU wazte at SRS should not be major.

The 150 m3 ( 196 d3) of TRU wastes generated by constmction of these facilities would k less than 1 prcent
ifof the 143,0W m (187,000 d3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and

within the current 168,500-m (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU
waste at WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d),

LLW would be packaged, certified, and accumulated at the construction site before transfer for disposal in
existing SRS facilities. A total of 1,500 m3 (1,960 yd3) of LLW would be generated during construction of
SUWIUSplutonium disposition facilities. LLW generated during construction is estimated to be 5 percent of
the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3~a disposal land
usage factor for SRS published in the Srorage and Disposition Final PEIS (DOE 1996a:E-9), 1,500 m3
(1,960 yd3) of waste would require 0.17 ha (0.42 acre) of disposal space at SRS. Therefore, impacts of the
management of this additional LLW at SRS should not be major.

Haztious wastes generated during construction of surplus plutonium disposition facilities at SRS would be
typical of those generated during constmction of an industrial facility. Any hazardous wastes generated during
constmction would be packaged in DOT-approval containers and ship~ off the site to pemritted commercial

~ycling, treatment, and disposal facilities. The additional waste load genesated during construction should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during construction of SUTIUSplutonium disposition facilities at SRS
would be packaged in conformance with standard industrial practice and shipped to offsite commercial
facilities for recycling or disposal, The additional waste load generated during constmction should not have
a major impact on the nonhazardous sofid waste management system at SRS.

To be conservative, it waz assumed that all nonhazardous liquid wastes generated during construction of the
immobilization arrd MOX facilities at SRS would be managed on the site at the Central Sanitary Wastewater
Treatment Facility, even though it is likely that much of this waste would be. collected in portable toilets and
would be managed at offsite facilities. Nonhazardous liquid waste generation during construction of these
facilities is estimated to be 8 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary
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sewer and 2 percent of the 1.03 million -m3/yr (1.35 million -yd3/yr) capacity of the Central Sanitary
Wastewater Treatment Facility. Therefore, management of these wastes at SRS should not have a major

impact on the nonhazardous liquid waste !reatment system during construction.

4.9.1.3 SociOecOnOmics

Construction-related employment requirements for Alternative 5B would be as indicated in Table +86.

Table 4-86. Construction Employment Requirements for
Alternative 5B: Pit Conversion in New Construction at Pmttex, and

Immobilization in Buildine 221-F and DWPF and
MOX in New Cort;truction at SRS

Year Pit Conversion tmmobitization MOX Total

200 I 298 0 0 298

2002 452 248 290 990

2003 275 400 508 1,183

2oi34 o 330 334 664

2005 0 0 170 170

2006 0 0 160 160

Key: DWPF, Defense Waste Processing Facility.
Source: NAS 1990 UC 1998h, 1998i, 1998j, 1998k

Employment requirements for constmction of the new pit conversion facility at Pantex under this alternative
would be the same as those for Alternative 4A (see Section 4.6. 1.3).

At its peak in 2003, construction of the immobilization and MOX facilities at SRS would require
908 constmction workers and generate another 729 indirect jobs in the region. The total employment
requirement of 1,637 direct and indirect jobs represents less than 0.6 percent of tbe projected REA workforce,
and thus should have no major impacts on the REA. It should also have little impact on community services
within the ROI. In fact, it should help offset the nearly 20 percent reduction in SRS employment (i.e., from
15,000 to 12,000 workers) projected for the years 1997–2005.

4.9.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4–87. According to a recent radiation survey (DOE 1997e) conducted in tbe Zone 4 area at Pantex,
construction workers would not be expected to receive any additional radiation exposure above natural
background levels in the area. Data indicate, however, that a construction worker in F-Area at SRS could be
exposed to radiation deriving from other activities, past or present, at the site. Regardless of location,
construction worker exposures would be limited to ensure that doses are kept as low as is reasonably
achievable, and workers would be monitored (badged) as appropriate.

Hazardous Chemical Impacts. Because the estimated airborne concentration of benzene delivered to the
maximally exposed member of the public at SRS under this alternative would be the same as that for
Alternative 5A, the estimated cancer risk associated with this exposure would also be the same.

No hazardous chemicals would be released as a result of construction activities at Pantex under this aftemative,
thus, no cancer or adverse, noncancer health effects would occur.
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Table 4-S7. Potential Radiological Impacta on Construction Workers of
Alternative 5B: pit Conversion in New Construction at Pmstex, and

Immobilization in Building 221-F and DWPF and MOX in New Construction at SRS

SRS
Impact pit conversion” ]mmobilizatio”b MOXC Total

Total dose (person-remlyr) o 4.7 1.2 5.9

Annual latent fatal cancersd o 1.9x I0“3 4.8x 104 2.4x10-3

Average worker dose (auedyr) o 15 4 9.7’

Annual latent fatal cancer risk o 6.OX10“6 1.6x10”6 3.9XIO”6

a An estimated average of 230 workers would be associated with annual construction operations.
b There wouldk315 workers associated wilh construction and modification of the existins Build inS 221-F. The number would

be the same for immobilization in either ceramic or glass.
c An estimated averase of 292 workers would be associated with annual constmction operations,
d Values are based on a risk factor of 400 latent fatal cancers per million person-rem sel by the National Research Councils

Committee on the Bi0108ical Effects of Ionizing Radiations,
e Represents an averase of the doses for both facilities.
Key: DWPF, Defense Waste Processing Faci lily.
Note: The radiological limit for constmction workers is 100 nuetiyr because they are categorized as members of the public
(ME 1993). An effective tiARA prosram would ensure that doses are reduced to levels that ue m low as is reasonably achievable.
Source: DOE 1997< ICRP 1991; NAS 1990; UC 1998h, 1998i, 1998j, 1998k.

4.9.1.5 Facility Accidents

Constntction of plutonium disposition facilities at Patttex and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given on the estimated
3,465 person-years of construction labor and standard industrial accident rates, approximately 340 cases of
nonfatal occupational injury or illness and 0.49 fatality could be expected (DOL 1997a, 1997b). As all
construction would take place prior to introduction of the radiological process inventory, no noteworthy
radiological accidents should occur.

4.9.1.6 Environmental Justice

As discussed in the other parts of Section 4.9,1, construction under Alternative 5B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
aonomic status of the population, Therefore, constmction activities under Alternative 5B at SRS would have

no significant impacts on minority or low-income populations.

4.9.2 Operations

4.9.2.1 Air Quality and Noise

Potential air quality impacts of the operation of the new pit conversion facility under Alternative 5B at Pantex
m the same as those for Alternative 4A at Pantex (see Section 4.6.2.1), Noise impacts are the same as those
for Alternative 4A at Pantex (see Section 4.6.2.1 ),

Potential air quality impacts of the operation of facilities under Alternative 5B at SRS were analyzed using
ISCST3, Oprationd impacts would result from prmess emissions, emergency diesel generator testing, trucks
moving material and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G. Maximum air pollutant concentrations are about the same as those for Alternative 5A at SRS
(see Section 4.8.2, 1). Noise impacts would be similar to those for Alternative 5A at SRS (see Section 4.8.2. I ),
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For a discussion of how the operation of the immobilization and MOX facilities at SRS would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.4.4.
There are no other NESHAP limits applicable to operation of these facilities.

The combustion of fossil fuels asswiated with Alternative 5B would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x 10“4percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial prmesses, and therefore would not appreciably
affect global concentrations of this pollutant.

4.9.2.2 Waste Management

At Pantex, operation impacts of this alternative would be the same as for Alternative 4A. See S~tion 4.6.2.2
for a description of the impacts of this alternative on the waste management infrastmcture at Pantex.

Table 488 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at SRS. Although HLW would& usd
in the immobilization process, no HLW would be generated by tbe surplus plutonium disposition facilities.
Waste generation should be the same for the ceramic and glass immobilization technologies.

Table 4-88. Potential Waste Management Impacts of Operations at SRS Under Alternative 5B: Pit

Conversion in New Construction at Pantex, and Immobilization in Building 221-F and DWPF and
MOX in New Construction at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Type’ Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 141 8 4 I of WIPP

LLW 94 1 NA 3

Mixed LLW 3 <1 2 NA

Hazxdous <31 <1 6 NA

Nonhazardous

Liquid 53,000 ,9d NA 5’

Solid <380 NA NA NA

~ Scc definitions in Appendix F:8.
Treatment capacities, and the dlsposd capaci[y for nonhazardous liquid waste, are compared with estimated additional annuaf waste
generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
10-year operation period.

c Includes mixed ~U waste. Facilities are not expected to generate remotely handled ~U waste.
d Percent of capacity of F-Area sanitary sewer.
e Percent of capacity of Central Sanitary Wastewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility; LLW, low-level waste; NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored, or disposed of on the site); TSU, transuranic; WIPP, Waste Isolation Pilot Plant.

Depending in part on decisions in the RODS for tbe WM PEIS, wastes could fx treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance
criteria and shipped to WIPP for disposal. Cument schedules for shipment of TRU waste to WfPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
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disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Waste Management

Final EIS (DOE 1995c).

TRU wastes would k treated, packaged, and certified to WIPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WfPP would occur at
the planned TRU Waste Characterization and Certification Facility at SRS,

TRU wastes generated by the immobilization and MOX facilities at SRS is estimated to be 8 percent of the

1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility,
Atotalof 1,41 0m3(l,840 yd3)of TRUwaste would degenerated overthe 10-yewoperation perid. Ifall
the TRU waste were stored on the site, this would be 4 percent of the 34,400-m3 (45,000-yd3) storage capacity
available atthe TRUWmte Storage Pads. Assuming that thewaste were stored in208-l (55-gal) dmms that
could be stacked two high, and allowing a 50 percent factor for aisle space, a storage area of about 0,20 ha
(0.49 acre) wotddbc~uired. ~erefom, impacts of themanagement ofadditional quantities of TRUwaste
at SRS should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated at Parztex and SRS would be 1 percent of the 143,000 m3
(187,0W yd3)ofcontact-handled TRUwaste that DOEplans todispose ofat WPPandl percent of the
current 168,500 -m3(220,400-yd3 )limitfor WfPP (DOE 1997d:3-3). Impacts ofdisposalof TRU wasteat
W3PP are described in the WIPP Disposal Phase Final Sttpplement.1 EIS (DOE 1997d).

At SRS, LLW would & packaged, certified, and accumulated at the immobilization and MOX facilities before
transfer foradditional treatment anddisposal inexisting onsite facilities. Atotalof 940m3(l,230yd3)of
LLW would be generated over the operation period. LLW generation at sm’phrs plutonium disposition
facilities is estimated to be 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated
Incinerator Facility and 3 ~rcent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults,
Using the8,687m3ifzadis osallmdusage factor for SRSpublishd inthe Storage and Disposition Fi~l PE/S

!(DOE 1996a: E-9),940m (l,230yd3) ofwaste would require 0.11ha(0.27 acre) ofdisposd space at SRS.
Therefore, impacts of the management of this additional LLW at SRS should not be major.

At SRS, mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal
inamannerconsistent with thesite treatment plan. Mixed LLWgenerated bytheimmobilization and MOX
facilities is estimated to be less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated
Incinerator Facility, and 2 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings.
Therefore, the management of this additional wrote at SRS should not have a major impact on the mixed LLW

management system,

At SRS, any hazardous wastes generated during operation of the immobilization and MOX facilities would
repackaged fortreatment mddisposal atacombination ofonsite andoffsite facilities. Assuming that all
hazardous waste is managed on the site, hazardous waste generation for this combination of facilities is
estimated to be less than 1 percent of the 17,830 -m3/yr (23,320 -yd3/yr) capacity of the Consolidated
Incineration Facility, and6 percent of the 5,200-m3 (6,800-yd3) capacity of the hazardous waste storage
buildings. Themmagement oftiese additional hazwdous wastes at SRSshould nothave amajorimpacton
the hazardous waste management system, If all LLW, mixed LLW, and hazardous wastes generated at the
immobilization and MOX facilities at SRS were treated in the Consolidated Incineration Facility, this
additional waste would be 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling, The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
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that this additional waste load would have a major impact on the nonhazardous solid waste management system
at SRS.

At SRS, nonhazardous wastewater generated by the immobilization and MOX facilities would be treated if
necessary before Ming discharged to the F-Area sanitary sewer system, which connects to the Central Sanitary
Wastewater Treatment Facility, Nonhazardous liquid waste ~ated by su Ius plutonium disposition

Tfacilities at SRS is estimated to be 19 percent of the 276,000-m /yr (36 1,OOO-yd /yr) capacity of the F-Area
sanitary sewer and 5 percent of the 1.03 million -m3/yr ( 1.35 million -yd3/yr) capacity of the Central Sanitary
Wastewater Treatment Facility. Therefore, management of nonhazardous liquid waste at SRS should not have
a major impact on the treatments ystem.

4.9.2.3 Socioeconomic

Employment requirements for opration of the new pit conversion facility at Pantex under
Alternative 5B would be the same as those for Alternative 4A (see Section 4.6.2.3).

After construction, startup, and testing of the immobilization and MOX facilities at SRS in 2007 under
Alternative 5B, an estimated 622 new workers would be required to operate them (UC 1998h, 1998i, 1998j).
This level of employment would generate another 1,112 indirect jobs within the region. As the total
employment ~uirement of 1,734 direct and indirect jobs represents only about 0.6 percent of the projected
~A workforce, it should have no major impacts on the REA. The additional workers should also have little
effect on community services within the ROI. In fact, they should help decrease the reduction in total site
employment projected for the years 1997–20 10 from 33.3 prcent (i e., 15,000 to 10,~ workers) to less than
30 percent.

4.9.2.4 Human Health Risk

During normal operation, there would & both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows:

Radiological Impacts. Table 4-89 reflects the potential radiological impacts on three individual receptor
groups at Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed memkr of the public, and the average exposed member of the public. The table depicts the projected

aggregate LCF risk tO these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free opration of all three plutonium disposition facilities, the total population dose in the year
2010 would k 0.58 prson-rem at Parrtex and 0.031 person-mm at SRS. The comsponding number of LCFS
in the population fmm 10 years of oWration would be 2.9x 10-3 around Pantex and 1,6x104 around SRS. The
dose to the maximally exposed member of the public from annual operation of the pit conversion facility at
Pantex would be 0.062 mrem. Fmm 10 years of operation, the corresponding LCF risk to this individual
would k 3.1 xl 0“7. The impacts on the average individual would be lower. The total dose to the maximally

exposed member of the public from annual operation of the immobilization and MOX facilities at SRS would
be 3.3x104 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be
1.7x 10-9. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (s= Section 4.32). Within that section, projwted incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past. present, and
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Table 4-S9. Potential Radiolo@cal Impacb on the Public of Operations Under Alternative 5B: Pit
Conversion in New Construction at Pantex, and Immobilization in Building 221-F and DWPF and

MOX in New Construction at SRS
Immobilization SRS Total

Impact Pit Conversion Ceramic Glass MOX (Ceramic or Glass)
Population within 80 km for year 2010

Dose (person-rem) 0.58 2.3x103 2.2 XIO”3 0.029 0.031

Percent of natural background’ 5.8x IO”4 I .Ox I0-6 1.OX1O+ 1.3XI05 1.4XI05

IO-year latent fatal cancers 2.9x IO”3 1.2XI0-5 1.1XIO”5 1.5XI04 I.6x104

Maximally exposed individual
Annual dose (rnrem) 0.062 2.4x10”5 2.2XI05 3.1XI04 3.3XI04

Percent of natural background’ 0.019 8.1x106 7.5 XIO”6 I. IX1O-4 1.2XI0-4

10-year latent fatal cancer risk 3.1 XIO”7 I.2X1OIO l.lx IO”10 1.6x109 1.7XIO”9

Avers e exposed individual wittdn
80 kmF

Annual dose (mrem) 1.9XI0-3 2.9x106 2.8x10-6 3.7x10”5 4.OXI0-5

10-year latent fatal cancer risk 9,5X109 I.5X1OII I.4X1O-II 1.9X1OIO 2.oxlolo

a The annual natural background radiation level at Pantex is 332 nuem for the average individual: the ppulalion within 80 km
(50 rni) in 2010 would receive 99,300 person-rem. The annual natural background radiation level at SRS is 295 nuem for the
average individual; the population within 80 km (50 mi) in 2010 would receive about 23 1,3Mlperson-rem.

h Obtained by dividing the population dose by the numkr of people projected to live within 80 km(50 mi) of Pantex (299,0Qo) and
the SRS facilities (about 783,~) in 2010,

Key: DWPF, Defense Was[e Processing Facility
Source Appendix J.

reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatOfY s~d~ds established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operation are presented in Table 4-90; these workefs are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion ond MOX facility workers would bc 500 nuern, to immobilization facility workem, 750 mm. The
annual dose ~eivd by the total site workforce for each of these facilities has been estimated at 192, 175, and
194 prson-mm, respectively. The risks and numbers of LCFS among the different workers from 10 years of
operation are included in Table +90. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker

rotations),

Hazardous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at SRS under this alternative would be the same as that for
Alternative 3A, the estimated noncancer risks associated with exposure to this compound would also be the
same, No carcinogenic chemicals would be released as a result of operations.

No hazardous chemicals would be released as a result of opemtions at Pantex under this alternative; thus, no
cancer or adverse, noncancer health effects would occur.

4.9.2.5 Facility Acciden&

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex afe equivalent to those of Alternative 4A (see Table 4-66); potential consequences from
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Table 4-90. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 5B: Pit Conversion in New Construction at Pantex, and Immobilization in

Building 221-F and DWPF and MOX in New Construction at SRS
Immobilization SRS

Impact Pit Conversion (Ceramic or Glass) MOX Total

Number of badged workers 383 258 350 608

Total dose (person-redyr) 192 194 175 369

IO-year latent fatal cancers 0.77 0.77 0.70 I .5

Average worker dose (mrem/yr) 500 750 500 607”

10-year latent fatal cancer risk 2.OXI 0“3 3.OX1O-3 2.OXI0-3 2.4x 10“3

a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility.
Note The radiological limit for an individual worker is 5,Ci30mretiyear (DOE 1995). However, the maximum dose to a worker
involved in oprations wouldh keptklow the ME administrativecontrollevelof 2,~ wedyr. An effective ALARA program
would ensure that doses arc reduced to levels that are as low as is reasonably achievable.
Source UC 1998h, 1998i. 1998j, 1998k.

operation of the immobilization facility at SRS would be equivalent to those included in Alternative 3B (see
Tables 4-51 and 4-52); and potential consequences from operation of the MOX facility at SRS, equivalent
to those included in Alternative 3A (see Table %3). More details on the method of analysis, assumptions,
and specific accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

public. The most severe consequences of the design bazis accident for the pit conversion facility sre shown
in Swtion 4.6,2.5; the most severe cons~uences for the immobilization and MOX facilities, in Section 4.4.2.5.

A beyond-design-basis earthqu~e at SRS could result in total collapse of the immobilization facility in
Building 22 1–F md the new MOX facility, with m estimated 13 LCFS. It should& emphasized that a seismic
event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE facilities,
and would almost certainly cause widespread failure of homes, office buildings, and other structures in the
sumounding area. The overall impact of such an event must therefore be seen in the context not only of the
potential radiological impacts of these other facilities, but of hundreds, possibly thousands, of immediate
fatalities from falling debris. Tbe frequency of such an earthquake is estimated to be between 1 in 100,000
and 1 in 10,000,000 per year.

The beyond-design-basis accidents at Pantex would be equivalent to those discussed in Section 4.6.2.5

Noninvolved Worker. Consistent with the analysis presentd in the Storage ad Disposition Final PEIS, the

noninvolved worker is a hypothetical individual working on the site but not involved in the proposal action,
and assumed to be 1,000 m (3,28 1 ft) from the location of the accident or at the site boundary, whichever is
closer, und downwind from that Iucation. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design basis earthquake. The consequences of such an accident
would include an LCF probability of 4.6x10-3.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expcctcd from leaks, spills, md smaller fires. These accidents arc such that involved workers would

k able to evacuate immediately or would not bc affected by the events. Explosions could result in immediate
injuries from flying debris. as well as the uptake of plutonium and uranium particulate through inhalation.
If a criticality uccurrcd, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burnt. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distice from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
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substantial consequences, ranging from workers being killed by debris from collapsing equipment and
structu~s to high radiation exposures arrd uptakes of rsdionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Acciden&. Plutonium disposition operations at Pantex arrd SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would k in place to reduce the risks, Given
the estimated employment of 10,867 person-yem of labor and the standard DOE occupational accident rates,

approximately 348 cmes of nOnfati ~cupational inju~ or illness and 0.35 fatality could be expected for the
duration of operations,

4.9.2.6 Transportation

Because the only difference ktwmn Alternative 5A and 5B is the location of the immobilization facility within
F-Area at SRS, the transportation required for Alternative 5B would be the same as that for Alternative 5A.
Therefore, the transportation risks associated with Alternative 5B are equivalent to those discussed in
Section 4.8.2.6.

4.9.2.7 Environmental Justice

As discussed in other parts of Section 4.9.2, routine operations conducted under Alternative 5B would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be

approximately 1 in 3 milliOn (see Table +89); the likelihood for the MEI residing near SRS would bc
essentially zeru. The number of LCFS expected among the general population residing near Pantex and SRS
from accident-free operations would increase by approximately 2.9x10-3 and 1,6x10-4, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public (see
Section 4.9.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the general
population (see Tables #3, 4-51,452, and 4-66). However, it is highly unlikely that a beyonddesign-basis
earthquake would wcur, Accidents at the sites pose no significant risks (when the probability of occumence
is considered) to the population residing within the area potentially affected by radiological contamination,

As descri~ in Section 4.9.2.6, no tilological or nonmdiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 5B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to gruups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.10 ALTERNATIVE 6A

Alternative 6A would involve constructing and operating the pit conversion and MOX facilities at Hanford
and the immobilization facility at SRS. The pit conversion facility would be located in the existing FMEF
buildlng with the MOX facility located in a new building near FMEF. The immobilization facility would be
located in a new facility in F-Area.

4.10.1 Construction

4.10.1.1 Air Quafity and Noise

Sources of potential air quality impacts of Hanford construction under Alternative 6A include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from Hanford construction
activities, with standards and guidelines is presented as Table 4–91. Concentrations of air pollutants,
especially PM lo and total suspended pafiiculates, would likely increase at the site bOundaV. but shOuld nOt
exceed the Federal or State ambient air quality standards as a result of Hanford activities. Occasional
exceedances of the PM,0 and total suspended ptiiculates standards attributable tO natural sOurces wOuld be
expected to continue. Air pollution impacts during construction would be mitigated by applying, as

appropriate, standard dust contrul practices such as watering or sweeping of roads and watering of
exposed areas.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat from cumnt
emissions during the planned constmction period because of an expected decrease in overall site employment.

Tbe location of these facilities at Hanford relative to the site boundary and sensitive receptors was examined
to evaluate the potential for onsite and offsite noise impacts. Noise soumes during construction would include
heavy construction equipment, employee vehicles, and truck traffic. Traffic noise assmiated with construction
of these facilities would wcur on the site and along offsite local and regional transportation routes used to
bring construction materials and workers to the site. Given the distance to the site boundary (about 7.1 km
[4.4 mi]), noise emissions from constnrction equipment would not likely annoy the public. These noise sources
would be far enough away from offsite areas that their contribution to offsite noise levels would be small.
Some noise sources could result in onsite impacts, such as the disturbance of wildlife. Noise would not affect
threatened and endangered species because there are no threatened and endangered species habitats near the
facility site (see Section 4.26). Traffic associated with construction of these facilities would likely produce
less than a I -dB increase in traffic noise levels along roads used to access the site, and thus would not result
in any increased annoyance of the public.

Sources of potential air quality impacts of construction under Alternative 6A at SRS include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
opration of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, includlng the contribution from constnrction activities
at SRS, with standards and guidelines is presented as Table 4-92. Concentrations of air pollutants, especially
PM,0 and total suspended particulate, would likely increase at the site boundary, but should not exceed the
Federal or State ambient air quality standards. Air pollution impacts during construction would be mitigated
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Table 4-91. Evaluation of Hanford Air Pollutant Concentrations Associated With Construction
Under Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilisation in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (#g/m3)a (yg/m3) (yg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 1.16 35.2 0.35
1 hour 40,f300 7.9 56.2 0.14

Nitrogen dioxide Annual Im 0.0896 0.34 0.34

PMIO Annual 50 0.0866 0.105 0.21
24 hours 150 2.94 3.71 2.5

Sulfur dioxide Annual 50 0.0Q838 I .64 3.2
24 hours 260 0.093 I 9 34
3 hours l,3fM 0.633 30.2 2.3
1 hour 700 1.9 34.8 5.3

Other regulated
pollutants

Total suspended Annual 60 0.179 0.197 0.33
particu!ates 24 hours 150 5.57 6.34 4.2

Hazardous and other
toxic compounti

Other toxicsb Annual 0.12 0.m8 o.m14 0.012
~ The,morestringentof the Federal and State standards is presented if ~th exist for (he averaging period,

Vac,o.s IOXLCair poll”rants (e.g., lead, benzene, hexane) could be em,tted durins construction and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination Facility; SPD, surplus plutonium
disposition,
Source: EPA 1997x WDEC 1994.

by applying, as appropriate, standard dust control practices such as watering or sweeping of roads and watering
of exposed areas.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The location of these facilities at SRS relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts. Noise sources during construction would include
heavy construction equipment, employee vehicles, and truck traffic, Traffic noise a.sseciated with constntction
of these facilities would occur on the site and along offsite local and regional transportation routes used to
bring construction materials and workers to the site. Given the distance to the site boundary (about 8.7 km
[5.4 mi]), noise emissions from construction equipment would not likely annoy the public. These noise sources
would be far enough away from offsite areas that their contribution to offsite noise levels would be small.
Some noise sources could result in onsite impacts, such as the disturbance of wildlife. Noise should not affect
threatened and endangered species because there are no threatened and endangered species habitats near the
facility site (see Section 4.26). Noise from traffic assmiated with construction of these faci Iities would likely

preduce less than a 1-dB increase in traffic noise levels along roads used to access the site, and thus wnuld not
result in any increased annoyance of the public,

Constmction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate heating protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
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Table 4-92. Evaluation of SRS Alr Pollutant Concentrations Associated With Construction Under
Alternative 6A: Plt Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guidefine (#g/m3)a (p~m3) (Kg/m3) Grtidefine

Criteria p01bttant3

Carbon monoxide 8 hours 10,000 0.648 64.6 0.65
I hour 40,000 2.94 282 0.70

Nitrogen dioxide Annual 100 0.0242 9.32 9.3

pMIo Annual 50 0,0129 4.{5 8.3

24 huurs 150 1,33 57.7 38

Sulfur dioxide Annual 80 0.M245 15.1 19
24 hours 365 0.0604 219 60
3 hours 1,300 0.362 962 74

Other regulated
pollutants

Total suspended Annual 75 0.0187 14.7 20

particulate

Hazardous and other
totic compounds

Hydrogen chloride 24 hours I75 0 1.06 0.61

Other toxicsb 24 hours I50 0 31.7 21

~ The,morestringentof the Federal and S1alestandards is presented if ~th exis: for the averaging period.
Various toxic aar pollutants (e.g., lead benzene, bexane) could be emitted d“rlns construction and were analy?,cd as benzene,

Key: DWPF. Defense Waste Processin8 Facility; FMEF, Fuels and Materials Processing Facility, SPD, surplus plutonium
disposition.
Source: EPA 1997a; SCDHEC 1996.

construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.

4.10.1.2 Waste Management

Tables 4–93 and 4–94 compare the wastes generated during construction of surplus plutonium disposition
facilities at Hartford and SRS with the existing treatment, storage, and disposal capacity for the various waste
types at each site. It is anticipated that no TRU waste, LLW, or mixed LLW would be generated during the
3-year constriction pericd, In addition, no soil contaminated with hazardous or radioactive constituents should
be generated during constmction. However, if any were generated, the waste would be managed in accordance
witft site practice and applicable Federal and State regulations. Construction waste generation would be tbe

same for the ceramic and glass immobilization technologies because tbe same size facility would be built under
either scenario. For this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices.

Hazardous wastes generated during construction of SUTIUSplutonium disposition facilities at Hanford and SRS
would be typical of those generated during construction of an industrial facility. Any bazardotts wastes
generated during construction would be packaged in DOT-approved containers and shipped off the site to
pemittd commercial recycling, trr~tment, and disposal facilities. The additional waste load generated during
construction should not have a major impact on Hanford or SRS hazardous waste management systems.
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Table 4-93. Potential Waste Management Impacts of Construction at Hanford Under

Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and
Immobilization in New Construction and DWPF at SRS

Estimated Estimated Additional Wa3te Generation as a Percent of b

Additional Waste Characterization or Storage Dmposal
Waste Type’ Generation (m31yr) Treatment Capacity Capacity Capacity

Hazardous 24 NA NA NA

Nonhazardous

Liquid 14,300 6’ NA hd

Solid 848 NA NA NA

~ See definitions in Appendix F:8,
Trealment capacities, and the dtsposal capacity for nonhazmdous liquid waste, are compared with estimat~ additiomf annual waste
Generation. All other storase and disposal capacities are compared with total estimated additional waste Generation assuming a
3-yeac co”stmction period.

~ Percent of capacity of the 400 Area sanitary sewer,
Percent of capacity of the WPPSS Sewage Treatment Facility.

KeF FMEF, Fuels and Materials Examination Facility NA, “ot applicable (i.e., it is assured that lhe majority of the hazardous waste
and .onbazardous solid waste would be treated and disposed of off !he site by the constriction contractor); WPPSS, Washington
Public Power Supply System.

Table 4-94. Potential Waste Management Impacts of Construction at SRS Under Alternative 6A:
Plt Conversion in FMEF and MOX in New Construction at Hanford, and Immobilization in New

Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity

Hazardous 11 NA NA NA

Nonhazardous

Liquid 9,80il 4“ NA ,d

Solid 1,700 NA NA NA

~ See definitions in Appendix F:8.
Treatment capacities, and the d!sposat capacity for nonhaz%dous liquid waste, are compared with estimated additiond annual waste
generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year construction peciod.

~ Percent of capac]ty of F-Area sanitary sewer.
Percent of capac)ty of the Central Sanitary Wastewater Treatment Facility,

Key: DWPF, Defense Waste Processing Facility NA, not applicable (i.e., it is assumed that the majority of the hazardous waste and
nonhazardous solid waste would be treated and disposed of off the site by the construction contractor); WPPSS, Washington Public
Power supply system.

Nonhazardous solid wrisms generated during construction of surplus plutonium disposition facilities at Hanford

and SRS would be packaged in conformance with standard industrial practice and shipped to offsite
commercial facilities for recycling or disposal. The additional waste load generated during constmction should
not have a major impact on the nonhazardous solid waste management systems at Hanford or SRS.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of the
pit conversion and MOX facilities at Hanford would bc managed on the site at the WPPSS Sewage Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be

managed at offsite facilities, Nonhazardous liquid waste generation during construction of these facilities is
estimated to k 6 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the 400 Area sanitary sewer and
6 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility,

4-132



Envir(>nmenta/ Cc>nsequenccs

Therefore. management of these wastes at Hanford should not have a major impact on the nonhazardous liquid
waste treatment system during construction.

To be conservative, it was also assumed that all nonhazardous liquid wastes generated during consouction of
the immobOization facility at SRS would k managed on the site at the Central Sanit~ Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 4 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and
I percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility. Therefore, management of these wastes at SRS should not have a major impact on the
nonhazardous liquid waste treatment system dm’brg constmction.

4.10.1.3 Socioeconomic

Construction-related employment requirements for Alternative 6A would be as indicated in Table 4-95.

Table 4-95. Construction Employment Requirements for
Alternative 6A: Pit Conversion in FMEF and MOX in New Construction
at Hanford, and Immobilization in New Construction and DWPF at SRS

Year Rt Conversion MOX Immobilization Total
2001 77 0 0 77

2002 116 290 312 718

2003 71 508 448 1,027

2004 0 334 282 616

2005 0 170 0 170

2006 0 160 0 160

Key: DWPF, Defense Waste processing Facility; FMEF, Fuels and Materials Examination
Facility.
Source: UC 199Sa, 1998d, 199t3f. 199Sg.

At its peak in 2003, constmction of tbe pit conversion and MOX facilities at Hanford under this alternative
would require 579 construction workers and generate another 594 indirect jobs in the region. The total
employment requirement of 1,173 direct and indirect jobs represents about 0.3 percent of the projected REA
workforce, and thus should have no major impacts on tbe REA. That requirement should also have little
impact on the community services currently offered in the ROI. In fact, it should help offset the nearly
15 percent reduction in Hanford employment (i.e., from 12,900 to approximately I I ,000 workers) projected
for the years 1997-2005.

At its peak in 2003, construction of the new immobilization facility at SRS would require 448 construction
workers and generate another 360 indirect jobs in the region. As this total employment requirement of

808 direct and indirect jobs represents less than 0.3 percent of the total projected REA workforce, it should
have no major impact on the REA, It should also have little impact on the community services cumently
offered in the SRS ROI. In fact, it should help offset the nearly 20 percent reduction in SRS’s total workforce
from its 1997 level (i.e., from 15,000 to 12,000 workers) projected for the years 1997-2005.

4.10.1.4 Human Health Risk

Radiological Impacta. No radiological risk would be incuwed by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4-96. According to recent radiation surveys (Antonio 1998; UC 1998a, 1998d, 1998f, 1998g)
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Table 4-96. Potential Radiological Impacts on Construction Workers of Alternative 6A: Pit
Conversion in FMEF and MOX in New Construction at Hanford, and Immobilization in New

Construction and DWPF at SRS
Hanford

Impact Pit Conversion” MOXb Total Immobilizationc
Total dose (person-remJyr) o 0 0 I .4

Annual latent fatal cancersd o 0 0 5.6x 104

Average worker dose (mremlyr) o 0 o’ 4

Annual latent fatal cancer risk o 0 0 1.6x IO”6

a An estimaled average of 88 workers would be associated wirh annual construction and modification operations.
b An estimated average of 292 workers would be associated with annual construction operations.
c An estimated average O(347 workers would b associated with annual constnrction operations at lhe new facility location adjacent

d
to APSF. The number would be the same for immobilization in either ceramic or 81ass,
Values arc based on a risk factor of 400 Iate”t fatal cancers per million person-rem set hy the National Research Councils
Committee on the Biological Effects of Ionizing Radiations.

e Represents an average of the doses for both facilities.
Key: APSF, Aclinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials
Examination Facility,
Note: The radiological limit for conslmction workers is IW nuctiyr because they are categorized as members of tbe public
(DOE 1993), AIIeffective ALARA program would ensure that doses are reduced to levels thal area low as is reasonably achievable.
Source: Antonio 1998: ICRP 199l; NAS 1990 UC 1998a, 1998d, 1998f, 1998g.

conducted at the Hanford 400 Area and SRS F-Area, constmction workers at Hanford would not be expected
to receive doses above natural background levels. At SRS, however, construction workers could receive small
doses above natural background levels. Regardless of location, constmction workers may be monitored
(badged) as a precautiona~ measure.

Harardous Chemical Impacts. The probability of excess latent cancer incidence associated with exposure
to benzene released as a result of construction activities at Hanford under this alternative has been estimated
to be much less than 1 chance in I million over the lifetime of the maximally exposed member of the public.

4.10.1.5 Facility Accidents

Plutonium disposition constmction activities at Hanford and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,768 person-years of construction labor and standard industrial accident rates, approximately 270 cases of
nonfatal occupational injury or illness and 0.39 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.10.1.6 Environmental Justice

As discussed in the other parts of Section 4.10,1, constmction under Alternative 6A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of individuals the population. Therefore, construction activities under Alternative 6A at
Hanford and SRS would have no significant impacts on minority or low-income populations.

4.10.2 Operations

4.10.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 6A at Hanford were analymd using
ISCST3. Opemtiomd impacts would result from process emissions, emergency diesel generator testing, trucks
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moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G, including those resulting from the plutonium disposition facilities.

A comparison of maximum air pollutant concentrations, including the contribution from plutonium disposition
facilities, with standards and guidelines is presented as Table +97. Concentrations of air pollutants would
likely increase at the site boundary, but would not exceed the Federal or State ambient air quality standards
as a result of Hanford activities. Occasional exceed ances of the PM t~ and total suspended particulate
standards attributable to natural sources would be expected to continue. Air pollution impacts during o~ration
would be mitigated; for example, HEPA filtration has been included in the design of these facilities.

Table 4-97. Evaluation of Hanford Air Pollutant Concentrations Associated With Operations

Under Alternative 6A: Plt Conversion in FMEF and MOX in New Construction at Hanford, and
Immobilization in New Construction and DWPF at SRS

Most Stringent SPD Site Percent of
Averaging Standard-or Increment Concentration

Pollutant
Standard or

Period Guideline (#g/m’)a (gg/m3) (pg/m3) Guideline

Criteria pollutank

Carbon monoxide

Nitrogen dioxide

PMIO

Sulfur dioxide

Other regulated
pollutants

Total suspended

particulate

Hazardous and other
toxic compounds

8 hours
t hour

Annual

Annual
24 hours

Annual
24 hours
3 hours
1 hour

Annual
24 hours

IO,ooo
40,000

100

50
150

50
260

1,300
700

60
150

0.247
I .68

0.03 I

o.oi)143
0.0159

0.00123
0.0136
0.0928
0.278

0.00143
o.ot59

34.3
50

0.281

0.0193
0.786

1.63
8.92

29.7
33.2

0.0193
0.786

0.34
0.13

0.28

0.039
0,52

3.1
3.4
2.3
5.1

0.032
0.52

Ethylene glycot 24 hours 420 0.0406 0.0406 0.010

a Tbe more stringent of the Federal and S1ate standards is presented if both exist for tbe averaging period.
Key: DWF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination Facility; SPD. SUTIUSplutonium
disposition,
Source: EPA 1997a; WDEC 1994,

For a discussion of how the operation of the pit conversion and MOX facilities at Hanford would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4,32.1.4.
There are no other NESHAP limits applicable to operation of these facilities.

The increases in concentrations of nitrogen dioxide, PM ,., and sulfur dioxide from operation Of these facilities
would be a small fraction of the PSD Class II area increments as summarized in Table 4–98,

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe,

The location of these facilities at Hanford relative to the site boundary and sensitive receptors was examined

to evaluate the potential for onsite and offsite noise impacts. Noise sources during operations would include
new or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee
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Table 4-98. Evaluation of Hanford Air Pollutant Increases Associated With Operations Under
Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in New Construction and DWPF at SRS
Irrcrea.ssin PSD Clms 11 Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period balm’) @d

~’, Increment

Nitrogen dioxide Annual 0.031 25 0.12

PMIO Annual 0.00143 17 0.0Q84
24 hours 0.0159 30 0.053

Sulfur dioxide Annual 0.00123 20 0.0062
24 hours 0.0136 91 0.015

3 hours 0.0928 512 0.018

Key: DWF, Defenw Wasle Roccssing Facilitfi FMEF, Fuels and MaterialsExaminationFaciliry;PSD, prevention of signitican!
deterioration.
Source: EPA 1997b.

vehicles, and truck traffic. Traffic noise associated with operation of these facilities would occur on the site
and along offsite Imal and regional trarrsporfution routes used to bring materials and workers to the site. Given
the distance to the site boundury (about 7.1 km [4.4 mi]), noise emissions from equipment would not likely
annoy the public. These noise sources would be far enough away from offsite areas that their contribution to
offsite noise levels would be small. However, some noise sources could have onsite impacts, such as the
disturbance of wildlife. Noise would not affect threatened and endangered species because there are no
threatened and endangered species habitats near the facility site (see Section 4.26). Noise from traffic
associated with operation of these facilities would likely produce less than a 1-dB increase in traffic noise
levels along roads used to access the site, and thus would not result in any increased annoyance of the public,

Potential air quality impacts of operation of the new immobilization facility under Alternative 6A at SRS were
analyzed using ISCST3. Operation impacts result from process emissions, emergency diesel generator testing,
tnrcks moving materials and wastes, and employee vehicles. Emissions from these sources are summarized
in Appendix G.

A comparison of maximum air pollutant concentrations, including those resulting from the immobilization
facility, with standards and guidelines is presented as Table &99, Concentrations for immobilization in the
cerumic form are presented because they would be g~ater thafr those for the glass form. Concentration of air
pollutants would likely increase at the site boundary, but should not exceed the Federal or State ambient air
quality standurds. Air pollution impacts during operation would be mitigated; for example, HEPA filtration
has been included in the design of the facility.

For a discussion of how the operation of the immobilization facility at SRS would affwt the ability to continue
to meet NESHAP limits regarding airborne radiological emissions, see Section 4.3.4.4. There are no other
NESHAP limits applicable to operation of this facility.

The increases in concentrations of nitrogen dioxide, PMt@ and sulfur dioxide from the operation of the facility
would be a small fraction of the PSD Class II area increments as summarized in Table 4– 100.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The location of the facility at SRS relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts, Noise sources during operation would include new

4-136



Environmenra[ Consequences

Table 4-99. Evaluation of SRS Air Pollutant Concentrations Associated With Operations Under
Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in New Construction and DWPF at SRS
Most Stringent

Standard or SPD Site Percent of
Averaging Guideline Increment Concentration Standard or

Pollutant Period (pg/m3)a (Kg/m3) (gg/m3) Guideline

Criteria p011utsnt3

Carbon monoxide 8 hours 10,000 0,141 64.1 0.64
1 hour 40,000 0,575 279 0.70

Nitrogen dioxide Annual Ioil 0,0093 9.31 9.3

PMIO Annual 50 o,oi30697 4,14 8.3
24 hours 150 0.0125 56.4 38

Sulfur dioxide Annual 80 0.0165 15.1 19
24 hours 365 0.229 219 60
3 hours ) ,300 0.613 962 74

Other regulated
pollutant

To!al suspended Annual 75 0,0Q0697 14.7 20
particulales

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0 0.195 0.03

a The more stringent of the Federal and State standards is presented if botb exist for the averaging time.
Key: DWPF, Defense Waste Processing Facili[y; FMEF, Fuels and Materials Examination Facilitfi SPD, surplus plutonium
disposition.
Source: EPA 1997& SCDHEC 1996.

Table 4-100. Evaluation of SRS Air Pollutant Increases Associated With Operations Under
Alternative 6A: Pft Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilisation in New Construction and DWPF at SRS

Increase in PSD Class 11 Area
Averaging Concentration Allowable Increment

Pollutant
Percent of

Period (pg/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0.0093 25 0.037

pMIo Annual 0.~697 17 o.oi34 1
24 hours 0.0125 30 0.042

Sulfur dioxide Annual 0.0165 20 0.083
24 hours 0.229 91 0.25
3 hours 0.613 512 0.12

Key DWPF, Defense Waste Prmessing Facility FMEF, Fuels and Materials Examination Faciliry; PSD, prevention of significant
deterioration.
Source: EPA 1997b.

or existing sources (e.g., cooling systems, vents, motors, and material-handling equipment), employee vehicles,
and truck traffic. Traffic noise associated with operation of the facility would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site. Given the
distance to the site bound~ (about 8.7 km [5,4 mi]), noise emissions from equipment would not likely annoy
the public. These noise sources would be far enough away from offsite areas that their contribution to offsite
noise levels would k small. However, some noise sources could have onsite impacts, such as the disturbance

of wildlife. Noise impacts would not affect threatened and endangered species because there arc no threatened
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and endangered species habitats near the facility (see Section 4.26). Traffic associated with operation of the
facility would likely produce less than a 1-dB increase in traffic noise levels along roads used to access the site,
and thus would not result in any increase in annoyance to the public.

Operations workers could k exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997), However, DOE has implemented appropriate hearing protection programs

to minimize noise impacts on worke~. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

The combustion of fossil fuels associated with Alternative 6A would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissiuns from this alternative would represent less than 3x10-5 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.10.2.2 Waste Management

Tables +10 1 mtd+102 compare the existing site treatment, storage, and disposal capacities with the ex~tcd
waste generation rates from operating surplus plutonium disposition facilities at Hanford and SRS. Although
HLW would be used in tbe immobilization process, no HLW would be generated by the surplus plutonium
disposition facilities. Waste generation at SRS should be the same for the ceramic and glass immobilization
technologies.

Table 4-101. Potential Waste Management Impacts of Operations at Hanford Under

Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and
Immobilization in New Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m’lyr) Treatment Capacity Capacity Capacity

TRUC @ 4 4 <1 OfwIPP

LLW 94 NA NA <1

Mixed LLW 3 <1 <1 <1

Hazardous <3 NA NA NA

Nonhazardous

Liquid 65,CS.M 28d NA 28e

Solid <1,950 NA NA NA

a See definitions in Appendix F.8.
b Treatment capacities, and the dis~sal capacity for nonhazardous liquid waste, are compared with estimated additional annual

waste generation. All other storage and disposat capacities are compared with lotal estimated additio”at waste generation
assuming a tO-year operation period.

c lnct.des mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capacily of the 400 Area sanitary sewer.
e Percent of capacity of the WPPSS Sewage Tceatment Facility.
Key: FMEF, Fuels and Materials Examination Facility; LLW, low-level waste; NA, not applicable (i.e., the majority of this
waste is not routinely ueated, stored, or disposed of o“ the site); TRU, transurxnic; WIPP, Waste Isolation Pilot Plant.

Depending in pw on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on

January 20, 1998, TRU and mixed TRU waste would be certified on the site to cumnt WfPP waste acceptance
criteria and shipped to WfPP for disposal. Current schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-bandied TRU waste from smphrs plutonium disposition facilities kginning
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Table 4-102. Potential Waste Management Impacts of Operations at SRS Under Alternative 6A:
Pit Conversion in FMEF and MOX in New Constriction at Hanford, and Immobilization in New

Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity
TRUC 95 6 3 I of WIPP

LLW 60 <1 NA 2

Mixed LLW 1 <1 1 NA

Hazardous 30 <1 6 NA

Nonhazardous

Liquid 26,~ ~d NA 3’

Solid 230 NA NA NA
a See definitions in Appendix F.8.
b Treal~nt capacities, and the dispsd capacity for nonhaz~dous liquid waste, ~e compared with estimated additional annual waste

generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
10-year operation period,

c Includes mixed TRU waste. Facilities are not expected to generate remotely handled TSU waste.
d percent of ~apaci(y of F.Area sanitary sewer

e Percent of capacity of Cmtral Sanitary Wastewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility; LLW, low-level waste: NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored, or disposed of on the site); ~U, transuranic; WIPP, Waste Isolation Ptlot Plant.

in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, a“d nonhazardO”s waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment. storage, and
disposal of radioactive, hazardous, and mixed waste at Hanford will be evaluated in the Hanford Sire Solid

(Radioactive and Hazardous) Wa$te Program EIS that will be prepared by the DOE Richland Operations
Office (DOE 1997c). Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes
at SRS are described in the SRS Waste Management Final EIS (DOE 1995c).

TRU wastes would b treated, packaged, and certified to WWP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WfPP would occur at
the Waste Receiving and Prwessing Facility at Hanford and the planned TRU Waste Characterization and
Certification Facility at SRS.

TRU wastes generated by the pit convemion and MOX facilities at Hanford is estimated to be 4 percent of the
1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility. A total of 640 m3
(837 yd3) of TRU waste would be generated over the 10-year operation period. If all the TRU waste were
stored on the site, this would be 4 percent of the 17,f300-m3 (22,2M-yd3) storage capacity available at Hanford.
Assuming that the waste were stored in 208-1 (55-gal) drums that could be stacked two high, and allowing a
50 ~rcent factor for aisle space, a storage area of less than 0.1 ha (0.25 acre) would be required. Therefore,
impacts of the management of additional quantities of TRU waste at Hanford should not be major.

TRU waste generation at the immobilization facility at SRS is estimated to be 6 percent of the 1,720-m3/yr
(2,250 -yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility. A total of

950 m3 ( 1,240 yd3) of TRU wmre would be generated over the 10-year o~ration peried. If all the TRU waste
were stored on the site, this would be 3 percent of the 34,400-m3 (45,000 -yd3) storage capacity available at
the TRU Waste Storage Pads. Assuming that the waste were stored in 208-1 (55-gll) dnrms that could be
stacked two high, and allowing a 50 Wrcent factor for aisle space, a storage :!re;l of tlholit 0.14 ha (0.35 acre)
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would be required. Therefore, impacts of the management of additional quantities of TRU waste at SRS

should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,000 m3
(187,000 yd3) of contact-handled TRW waste that DOE plans to dispose of at WIPP and 1 percent of the

current 168,500-m3 (220,400 -yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WIPP are described in the WIPP Disposa[ Phase Final Supplemental EIS (DOE 1997d).

At Hanford, LLW would be packaged, certified, and accumulated at the pit conversion and MOX facilities
before tmrrsfer for additional treatment and disposal in existing onsite facilities. A total of 940 m3 (1 ,230 yd3)
of LLW would be generated over the operation perimi. LLW generation at sur’plus plutonium disposition
facilities is estimated to k less than 1 percent of the 1.74 million-m3 (2.28 million-yd3) capacity of the LLW
Burial Grounds and less than 1 percent of the 230,000-m3 (301 ,00i1-yd3) capacity of the Grout Vaults. Using
the 3,480 m3/?radisposal land usage factor for Hanford published in the Storage and Disposition Final PEfS

(DOE 1996a: E-9), 940 m3 ( 1,230 yd3) of waste would require 0.27-ha (0.67 .acre) disposal space at Hanford.
Therefore, impacts of the management of this additional LLW at Hanford should not be major.

At SRS, LLW would be packaged, certified, and accumulated at the new immobilization facility before transfer
for additional treatment and disposal in existing onsite facilities. A total of 600 m3 (780 yd3) of LLW would
be generated over the operation pcricd. LLW generation at smptus plutonium disposition facilities is estimated
to be less than 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated Incinerator Facility
and 2 percent of the 30,500-m3 (39,900 -yd3) capacity of the Low-Activity Waste Vaults. Using the
8,687 m3/13a disposal land usage factor for SRS published in the Sforage and Disposition Final PEIS

(DOE 1996a:E-9), 600 m3 (780 yd3) of waste would require 0.1 -ha (0.25-acre) disposal space at SRS.
Therefore, impacts of the management of this additional LLW at SRS should not be major.

At Hanford, mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in
a manner consistent with the site treatment plan. Mixed LLW generation at the pit conversion and MOX
facilities is estimated to be less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste
Receiving and Processing Facility, less than 1 percent of the 16,800-m3 (22,000-yd3) capacity of the Central
Waste Complex, and less than 1 percent of the 14,200-m3 (18,600-yd3) planned disposal capacity of the

Radioactive Mixed Waste Disposal Facility. Therefore, the management of this additional waste at Hanford
should not have a major impact on the mixed LLW management system. If all TRU waste and mixed LLW
generated at the surplus plutonium disposition facilities at Hanford were prmessed in the Waste Receiving and

Processing Facility, this additional waste would be 4 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of
that facility.

At SRS, mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal
in a manner consistent with the site treatment plan. Mixed LLW generation at the immobilization facility is
estimated to be less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incinerator
Facility, 1 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings. Therefore,
the management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

At Hanford, any hazardous wastes generated during operation of the pit conversion and MOX facilities would
be packaged in DOT-approved containers and shipped off the site to permitted commercial recycling,
treatment, and disposal facilities. The additional waste load genemted during the operation peticd should not
have a major impact on Hanford hazardous waste management system.
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At SRS, any hazardous wastes generated during operation of the immobilization facility would be packaged
for treatment and disposal at a combination of onsite and offsite facilities. Assuming that all hazardous waste
is managed on the site, hazardous waste generation for this combination of facilities is estimated to b less than
I ~rcent of the 17,830-m3/ r (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 percent

{of the 5,200-m3 (6,800-yd ) capacity of the hazardous waste storage buildings. The management of these
additional hazardous wastes at SRS should not have a major impact on the hazardous waste management
system. If all LLW, mixed LLW, and hazardous wastes generated at the immobilization facility at SRS were
tmatcd in the Consolidated Incineration Facility, this additional waste would k 1 percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of that facility.

Nonhazardous solid waste would be packaged arrd transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent

off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal, It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management
systems at Hanfod and SRS.

At Hanford, nonhazardous wastewater generated by the pit conversion and MOX facilities would be treated
if necessaV before being discharged to the 400 Area sanitary sewer system, which connects to the WPPSS
Sewage Treatment Facility. Nonhazardous liquid waztes generated by the pit conversion and MOX facilities
at Hanford is estimated to be 28 percent of the 235,000 -m3/yr (307,000-yd 3/yr) capacity of the 400 Area
sanitary sewer, 28 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment
Facility, and within the 138,000-m3/yr (18 1,OOO-yd3/yr) excess capacity of the WPPSS Sewage Treatment
Facility (Mecca 1997). Therefore, management of nonhazardous liquid waste at Hanford should not have a
major impact on the treatment system.

At SRS, nonhazardous wastewater would be treated if necessary bfore being discharged to the F-Area sanitary
sewer system, which connects to the Central Sanitary Wastewater Treatment Facility. Nonhazardous Ii uid

Ywaste generated by the immobilization facility at SRS is estimated to be 9 percent of the 276,000-m /yr
(36 1,000-yd3/yr) capacity of the F-Area sanitary sewer arrd 3 percent of the 1.03 million-m3/yr
(1 .35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility, Therefore, management
of nonhazartious liquid waste at SRS should not have a major impact on the treatment system.

4.10.2.3 Socioeconomic

After construction, starrup, and testing of the pit conversion and MOX facilities at Hanford in 2007 under
Alternative 6A. an estimated 750 new workers would be required to operate them (UC 1998a, 1998d). This
level of employment would be expected to generate another 1,899 related jobs in the region. The total
employment requirement of 2,649 direct and indirect jobs represents less than 0.7 percent of the projected
MA workforce, arrd thus should have no major impact on the REA. Some of the new jobs created under this
alternative could be tilled from the ranks of the unemployed, currently 11 percent of the REA’s population.

This employment requirement could have minor impacts on community services in the ROI, as it should
coincide with an increase in overall site employment in conn=tion with construction of the tank waste
remediation system. Assuming that91 percent of the new employees assmiated with this alternative resided
in the ROI, an increase of 2,411 jobs in the workforce would result in an overall population increase of

approximately 4,587 persons. This population increase, in conjunction with the normal population growth
forecast by the State of Washington State, wurdd engender increased construction of local housing units.
Given the current population-to-student ratio in the ROI, a population of this size should include 949 students,
and local school districts would be expected to increase the number of classr~ms to accommodate them.
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Community services in the ROI would change to reflect the growth in population as follows: 59 teachem would

k added to maintain the current student-to-teacher ratio of 16: I; 7 police officem would be added to maintain
the current ofticer-to-popu lation ratio of 1.6: 1,000; 15 firefighters would be added to maintain the cument
firefighter-to-population ratio of 3.4: 1,000; and 6 physicians would be added to maintain the current
physician-tmpopulation ratio of 1.4:1,000. In total, it is estimated that an additional 88 positions would have
to be created to maintain community services at current levels. In addition, hospitals in the ROI would
experience a drop from 2. I to 2.0 beds per 1,000 persons unless additional beds were provided. Similarly, the
average school enrollment would increase to 94.8 percent from the current rate of 92,5 percent unless
additional classrooms were built. None of these projected changes should have a major impact on the level
of community services currently offered in the ROI.

After construction, startup, and testing of the immobilization facility at SRS in 2005 under Alternative 6A, an
estimated 246 new workem would be required to operate it. This level of employment would generate another
440 indirect jobs within the region. As the total employment requirement of 686 direct and indirect jobs
represents less than 0.3 percent of the total projected REA workforce, it should have no major impact on the
REA. In fact, it should help to decre= slightly the one-third reduction in SRS employment (i.e., from 15,000
to 10,000 workers) projected for the years 1997-2010.

4.10.2.4 Humsm Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the

public and workers under this alternative are as follows:

Radiological Impacts. Table 4-103 reflects the potential radiological impacts on three individual receptor
groups at Hanford and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed member of the public, The table depicts the projected

aggregate LCF risk to these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natuml background radiation are also provided in the table.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
7.0 person-rem at Hanford and 2.3x10-3 person-rem at SRS. The corresponding number of LCFS in the
population from 10 years of operation would be 0.035 around Hanford and 1.2x 10“5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at Hanford would be 0.019 mrem. From 10 years of operation, the corresponding LCF risk to this

individual would be 9.4x10-8. The impacts on the average individual would be lower. The dose to the
maimally exposed member of the public from annual operation of the immobilization facility at SRS would
be 2.4x10-5 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be
1.2x 10-10, The impacts on the average individual would be lower,

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see S~tion 4.32), Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable futu~ actions at or near the candidate sites. These impacts are then compared against

applicable ~gulatoy stidards established by DOE and EPA (such as DOE Order 54W.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act),

Doses to involved workers from normal operations are given in Table 4-104; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion and MOX facility workers would be 500 mrern, to immobilization facility workers, 750 mrem. The
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Table 4-103. Potential Radiological Impacts on the Puhfkc of Operations Under
Alternative 6A: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in New Construction and DWPF at SRS

Hanford Immobilization

Impact PitConversion MOX Total Ceramic Glass

Population within 80 km for year 2010

Dose (person-rem) 6.9 0.11 7.0 2.3 XIO”3 2.2 XI0-3

Percent of natural background’ 5.9XI03 9.5x IO”5 6.0x103 1.0XIO”6 I .Ox I 06

1O-year latent fa(al cancers 0.034 5.5XI04 0.035 1.2XI0-5 1. IXIO”5

Maximaliy exposed individual

Annual dose (mrem) 0.017 I.8x10”3 0.019 2.4x IO”S 2.2 XIO”5

Percent of natural background” 5.7XIU3 6.0x104 6.3x IO”3 8.1x IO”6 7.5 X1O-6

10-year latent fatal cancer risk 8.5x 10“8 9.OXI0“9 9.4X10”s 1.2XIO”’” I.lxlo”’o

Avers e exposed individual within
80 km F

Annual dose (nuem) 0.017 2.8x10”4 0.017 2.9x106 2.8x10-6

10-year latent fatal cancer risk 8.5x108 1.4 XIO”9 8.6XIO”* 1.5XIOI[ 1.4XI0-”

a The annual natural background radiation level at Hanford is 3W mrem for the average individual; the population within 80 km
(50 mi) in 2010 would receive 1I6,300 person-rem. The annual natural background radiation level al SRS is 295 mrem for the

b average individual; the population within 80 km (50 mi) in 2010 would receive 231,700 person-rem.
Obtained by dividing tbe population dose by tbe number of people projected to live within 80 km (50 mi) of Hanford (387,80iJ)
and the SRS APSF (785,400) in 2010.

Key: APSF, Actinide Packaging and Smra8e Facility; J3WPF, Defense Waste Processin8 Facility; FMEF, Fuels and Materials
Examination Facility.
Source: Appendix J.

Table 4-104. Potential Radiological Impacts on Involved Workers of Operations Under Alternative
6A: Plt Conversion in FMEF and MOX in New Construction at Hanford, and Immobilization in

New Construction and DWPF at SRS
Hanford Immobilization

Impact Pit Conversion MOX Total (Ceramic or Glass)
Number of badged workers 383 350 733 232

Total dose (person-rem/yr) 192 175 367 174

10-year latent fatal cancers 0.77 0.70 1.5 0.70

Average worker dose (mredyr) 500 500 500’ 750

10-year iatent fatal cancer risk 2.OX1O3 2.OX10-3 2,0XIO-J 3.0XIO”3
a Represents an average of tbe doses for both facilities.
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination Facili(y.
Note: The radiological limit for an individual worker is 5,~ nuemfyr (DOE 1995e). However, the maximum dose to a worker
involved in operations would be kept below the DOE administrative control level of 2,~ nuedyr. An effective ALARA program
would ensure that doses are reduced [o levels that are as low as is reasonably achievable.
Source: UC 1998a, 1998d, 1998f, 1998g.

annual dose received by the total site workforce for each of these facilities hm been estimated at 192, 175,, and

174 person-rem, fespctively. The risks and numbers of LCFS among the different workers from 10 years of

operation are included in Table 4-104. Doses to individual workers would he kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Hazardous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Hanford under this alternative would be the same as that
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for Alternative 2, the estimated noncancer risks associated with exposure to this compound would also be the
same. No carcinogenic chemicals would be released as a result of operations.

4.10.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from o~ration of the pit conversion and
MOX facilities at Hanford are equivalent to those included in Alternative 2 (see Tables 4-27 and 4-30) and
the potential consequences from operation of the immobilization facility at SRS, equivalent to those included
in Alternative 3A (see Tables %1 and %2). More details on the method of analysis, assumptions, and
specific accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

Pubfic. The most severe consequences of the design basis accident for the pit conversion and MOX faci Iities
are shown in Section 4.3.2.5; and the most severe consequences for the immobilization facility, in
Section 4.4.2.5.

A beyond-design-basis earthquake at Hanford could result in the collapse of the pit conversion facility in
FMEF and the MOX facility, and an estimated 33 LCFS among the general population. A similar earthquake
at SRS could result in the collapse of the immobilization facility and an estimated 2.7 LCFS among the general
population. It should be emphasized that a seismic event of sufficient magnitude to collapse these facilities
would likely cause the collapse of other DOE facilities, and would almost certainly cause widespread failure
of homes, office buildings, and other structures in the sumounding area, The overall impact of such an event
must therefore be seen in the context not only of the potential radiological impacts of these other faci lities, but
of hundreds, possibly thousands, of immediate fatalities from falling debris, The frequency of such an
earthquake is estimated to be between 1 in 100,000 and 1 in 10.000,000 per year.

Noninvolved Worker. Consistent with the analysis presented in the Srorage and Disposition Final PEIS, the
nrrninvolved worker is a h~othetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the tritium release at the it conversion facility. The consequences

fof such an accident would include an LCF probability of 1.2x 10

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would
be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and umnium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very h~gh to fatal radiation exposures from
the initial burxt. The dose would strongly de~nd on the magrritude of the criticality (number of fissions). the
distance from the criticality, and the amount of shielding provided by the stmctures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
strictures to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Accidenk. Plutonium disposition operations at Hanford and SRS could result in worker

injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,581 ~rson-yem of labor and the standard DOE occupational accident rates,

approximately 339 cases of nonfatal occupational inju~ or illness and 0.34 fatality could be expected for the
duration of operations.

4- I44



Environmental Consequences

4.10.2.6 Transportation

Under Alternative 6A, transportation to and from Hanford would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit conversion facility. During

dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit p~s via SST to LAM. After conversion, the plutonium
in the pit conversion facility would be in the form of plutonium oxide. This material would be transferred
through a secure tunnel to the MOX facility at Hanford for fabrication into MOX fuel pellets.

It is assumed that depleted uranium hexafluoride needed for MOX fuel would be shipped via commercial
track to the uranium conversion facility, where it would be converted into uranium dioxide (see Section
4.3.2.6). After conversion, the depleted uranium dioxide would be shipped via commercial truck from the

conversion facility to the MOX facility at Hanford. This material would be blended with plutonium dioxide
at the MOX facility, fabricated into MOX fuel pellets, and placed in MOX fuel rods. After fabrication, the
MOX fuel rods would be shipped to a domestic reactor site, where they would be placed in fuel assemblies
and irradiated. Shipments of unirradiated MOX fuel rods would be made in an SST because unirradiated
MOX fuel in large enough quantities is subject to the same security concerns as pure weapons-grade
plutonium, It is assumed in this transportation analysis that the reactor would be up to 4,000 km (2,500 mi)
from the MOX facility.

Immobilization at SRS under this alternative would require that surplus nonpit plutonium in various forms,
excludlng clean metal, be shipped from cument storage locations (i.e., SRS, Hanford, INEEL, LANL, and

RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal or
pits, the quantity of the plutonium contained in them would require that they be treated as materials that could
be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the SUWIUSplutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to DWPF in S-Area. This intrasite transportation-from F-Area to S-Area+ould require tbe
temporary shutdown of roads on the Hanford site. It would, however, provide for all the necessary security
and for reduced risk to the public; SSTS would not be required.

Use of the prefemed ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at DWPF, it would eventually be shipped to a geologic
repository for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters—to accommodate the displaced HLW—would be
required over the life of the immobilization program. According to estimates, up to 125 additional canisters
of HLW would & needed to meet the demands of surplus plutonium disposition under Alternative 6A. The
WM PEIS documents an analysis of different options for the shipment of these canisters to a geologic

repository using either trucks or trains. The analysis revealed that shipment by train would pose the lower risk.
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these
additional shipments, this SPD EIS, like the WM PEIS, takes the most conserw~tive approach (i e., the

approach that ~sults in the highest risk to the public): assumption that all of these shipments would be made
by tmck, one canister per truck.

4-t45



Sarp/Lts Pluron;um Dispo$irion Dmfr Ettvimnmental Impact Sratemenr

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.3.1.2 and 4.3.2.2, would
involve no major increase in the amounts of waste already being managed at these sites. The shipments would
pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

In total, approximately 2,500 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
7.9 million km (4.9 million mi),

Impacts of Incident-Free Transportation. The dose to transpofiation workers from all transportation
activities entailed by this alternative has been estimated at 54 person-rem; the dose to the public,
64 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.021 LCF among transportation workers and 0.032 LCF in the total affected
population over the duration of the transportation activities. The estimated number of nonradiological fatalities
from vehicular emissions associated with this alternative is 0.026.

Impack of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than 1 in 10 million per year) is a shipment
uf plutonium pits from one of DOE’s storage Iucations to the pit conversion facility with a ~verity category
VIII accident in a mral population zone under neutral (average) weather conditions. The accident could result
in a dose of 29 person-rem to the public for an LCF risk of 0.015 and 32 rem to the hypothetical MEI for an
LCF risk of 0.016. (The MEI receives a larger dose than the population because it is unlikely that a person
would be in position, and remain in position, to receive this hypothetical maximum dose. ) No fatalities would
be expected to recur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than 1 chance in 10 million per year,

Estimates of the total ground transportation accident risks under Alternative 6A are as follows: a radiological
dose to the population of 22 pemon-rem, resulting in a total population risk of 0.011 LCF, and traffic accidents
resulting in 0.089 traffic fatalities.

4.10.2.7 Environmental Justice

As discussed in other parts of Section 4.10,2, routine operations conducted under Alternative 6A would pose
no significant! health risks to the public. The likelihood of an LCF for the MEI residing near Hanford would
be approximately I in 12 million (see Table 4–103); the likelihood for the MEI residing near SRS would be
essentially zero. The number of LCFS expected anrong the general population residing near Hanford and SRS
from accident-free operations would increase by approximately 0,035 and 1,2x 10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public (see
Section 4. 10.2.5). A beyond-design-basis earthquake would be expmted to result in LCFS among the general
population (see Tables 427, &30, Q 1, and M2). However, it is highly unlikely that a beyond-design-basis
earthquake would uccur. Accidents at the sites pose no significant risks (when the probability of occurrence
is considered) to the population residing within the area potentially affected by radiological contamination.

As described in Section 4.10.2.6, no radiological or nonradiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
Fatalities be expected to result from transpomation accidents.
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Thus, implementation of Alternative 6A would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.11 ALTERNATIVE6B

Alternative 6B would involve constructing and operating the pit conversion and MOX facilities at Hanford
andtheimmobilization facility at SRS. Thepitconvemion mdMOXfacihties wmld&lwatd intheexisting
FMEFbrrilding. Theimmobilization facili~would be Iwatedin anew facility in F-Area. Activities atSRS
would be the same as under Alternative 6A,

4.11.1 Construction

4.11.1.1 Air Qrsality and Noise

Sources of potential air quality impacts of construction under Alternative 6B at Hanford include emissions
from fuel-burning construction equipment, soil dlstrrrbance by construction equipment and other vehicles, the
operation ofaconcrete batch plant, tmcksmoving materials andwastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

Acomptison ofmwimum tirpollumnt concentrations, including tiecontribution fromconstnrction activities
at Hanford, with standards arrd guidelines is presented as Table&105. Concentrations of air pollutants,
especially PM, ~ and total suspended pardculates, would likely increase at the site bound~, but would not
exceed the Federal or State ambient air quality standards as a result of Hanford Activities. Occasional
exceedances of the PMiomdtoml sus~nded pmiculates stmdards attributable tonatural sources would be
expected to continue. Air pollution impacts during construction would be mitigated by applying, as

appropriate, standard dust control practices such as watering or sweeping of roads and watering of
exposed areas.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat from current
emissions during the planned constmction periud because of an expected decrease in overall site employment.

Noise impacts would be the same or less than those for Alternative 6A at Hanford (see Section 4.)0. 1,1).

Potential air quality impacts of construction under Alternative 6B at SRS are the same as those for
Alternative 6A (see Section 4.10.1.1). Noise impacts are the same as those for Altemative6A at SRS
(see Section 4.10.1. I ).

4.11.1.2 Waste Management

Tables Al 06 and *I 07 compare Ore wastes generated during construction of surplus plutonium disposition
facilities at Hanford and SRS with the existing treatment, storage, and disposal capacity for the various waste
types ateach site. Itisanticipated that no TRUwaste, LLW, ormixed LLWwould kgenemted during the
3-year constnrction period. Intidltion, nosoilcontminatd witih=mdous orrtiioactive constituents shou1d
bgenerated during constmction. However, ifmywe~genemted, thewmte would bmmagedin=ordance
witisite practice andapplicable Federal and Shtemgulations. Construction waste generation would be the
same for the ceramic and glass immobilization technologies because the same size facility would be built under
either scenario. Fortbis SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices.

Hazardous wastes generated during construction of surplus plutonium disposition facilities at Hanford and SRS
would be typical of those generated during construction of an industrial facility. Any hazardous wastes

generated during constmction would be packaged in DOT-approved containers and shipped off the site to
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Table 4-105. Evaluation of Hanford Alr Pollutant Concentrations Associated With Construction
Under Alternative 6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in New Construction and DWPF at SRS

Most Stringent SPD Site Percent of
Aversging Standard or Increment Concentration Standsrd or

Pollutant Period Guideline (&# ~3)a
@d

~3,
(Wd

~3 Guideline

Criteria pollutants

Carbon monoxide 8 hours Io,ooo 0.456 34.5 0.35
1 hour 40,000 3.10 51.4 0.13

Nitrogen dioxide Annual 100 0.0338 0.284 0.28

PMio Annual 50 0.0719 0.0898 0.18
24 hours 150 2.37 3.14 2. I

Sulfur dioxide Annual 50 0.00274 1.63 3.1
24 hours 260 0.0304 8.94 3.4
3 hours 1,300 0.207 29.8 2.3
I hour 700 0.621 33.5 5. I

Other regulated
pollutants

Total suspended Annual 60 0.159 0.177 0.30
particulate 24 hours 150 4.65 5.42 3.6

Hazardous and other
toxic compounds

Other toxicsb Annual 0.12 0.W8 O.m I4 0.012
785

~ The, more strin~en[ of the Federal and State standards is presented if both exist for the averaging period.
Var]ous toxic alr pollutants (e.g., lead, benzene. hexane) could be emitted during construction and were analyzed as benzene.

Key: DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Examination Fdcilitfi SPD, SUTIUSplulonium
disposition.
Source: EPA 1997a; WDEC 1994.

Table 4-106. Potential Waste Management Impacts of Construction at Hanford Under Alternative
6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and Immobilization in New

Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation 8s a Percent of b

Additional Waste Characterization or Storage DlspOsal
Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity

Hazardous 19 NA NA NA

Nonhazardous

Liquid 13,300 6’ NA dd

Solid 308 NA NA NA
~ Seedefinitions in Appendix F.8.

Treatment capacities, and the dispasa3capacity for nonhazardous liquid waste, are compxed with eslimated additiond annuzl waste
generation. Allolher storage anddisposal capacities arecompared withtotal estimated additional waste generation assuminga
3.year construction period.

c Percent ofcapacity of the4WArea sanitary sewer.
d Percent ofcapacily of the WPPSSSewage Treatment Facility.
Key: FMEF, Fuels md Malerials Examination Facility; NA, not applicable (i.e., it is assumed that the majority of !he hazxdous waste
and nonhazardous solid wasle would be treated and disposed of off the sile by the constmction contractor); WPPSS. Washington
Public Power Supply System,
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Table 4-107. Potential Waste Management Impacta of Construction at SRS Under Alternative 6B:
Pit Conversion and MOX Collocated in FMEF at Hanford, and Immobilization in New

Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additions Waste Characterization or Storage f)isposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

Hazardous II NA NA NA

Nonhazardous

Liquid 9,800 4’ NA ,d

Solid I ,700 NA NA NA

~ See.definitions in Appendix F.8.
Treatment capacities, and the dispsal capacity for nonhazardous liquid wrote, are compared with estimted additiond annual waste
generation. Allother storage md disposal capacities are compared with total estimated additional waste generation assuming a
3-year operation period.

c Percent of capacity of F-Area sanitary sewer.
d Percent of the capacity of the Central Sanitary Wastewater Treatment Facility.
Key: DWF, Defense Waste Prmessing Facility NA, not applicable (i.e., it is assumed lhat the majority of the hazardous waste snd
nonhazardous solid waste would be treated and disposed of off the site by the constmction contractor).

permitted commercial recycling, treatment, and disposal facilities. The additiond waste load genemted during
construction should not have a major impact on Hanford or SRS hazardous waste management systems.

Nonhazardous solid wastes generated during constmction of smplus plutonium disposition facilities at Hanford
and SRS would be packaged in confortnmce with standard industrial practice and shipped to offsite
commercial facilities for mycling or disposal. The additional waste load generated during construction should
not have a major impact on the nonhazardous solid waste management systems at Hanford or SRS.

To h conservative, it was assumed that all nonhaz~dous liquid wastes generated during modification of the
FMEF building at Hanford would be managed on the site at the WPPSS Sewage Treatment Facility, even
though it is likely that much of this waste would be collected in portable toilets and would be managed at
offsite facilities, Nonhmardous liquid waste generation during modification is estimated to be 6 percent of
the 235,000-m3/yr (307,000-yd3/yr) capacity of the 400 Area sani~ sewer and 6 percent of the
235,000-m3/yr (307,0C81-yd3/yr) capacity of the WPPSS Sewage Tfeatment Facility. Thef’efore, management
of these wastes at Hanford should not have a major impact on the nonhamrdous liquid waste treatments ystem
during the modification ~tiod,

To k conservative, it was SISOresumed that all nonhazardous liquid wastes generated during construction of
the immobilintion facility at SRS would bc managed on the site at the Centml Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would& collected in poftable toilets and would be
managed at offsitc facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 4 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and
1 percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility. Therefore, management of these wastes at SRS should not have a major impact on tfse
nonhazardous liquid waste treatment system during constmcti on.

4.11.1.3 Socioeconomic@

Constmction-related employment requirements for Alternative 6B would be as indicated in Table 4-108,
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Table 4-10S. Construction Employment Requirements for
Alternative 6B: Pit Conversion and MOX Collocated in FMEF at

Hartford, and Immobilization in New Constrrsction and DWPF at SRS
Year Pit Conversion MOX Immobilization Total
200 I 77 0 0 77

2002 116 290 312 718

2003 71 362 448 881

2004 0 290 282 572

2005 0 170 0 170

2006 0 160 0 160
Key: DWPF, Defense Waste ProcessingFacility FMEF, Fuels and MaterialsExamination
Facility.
Sourcw UC 1998a,1998d,1998f,1998g.

At its peak in 2003, construction of the pit conversion and MOX facilities at Hanford under this alternative
would require 433 construction workers and generate another 444 indirect jobs in the region. The total
employment ~uirement of 877 dimet and indirect jobs represents less tharr 0.3 percent of the projected REA
workforce, and thus should have no major impact on the REA. It should also have little effect on the

community services cumently offered in the ROI. In fact, it should help offset the nearly 15 percent reduction
in Hanford employment (i.e., from 12,900 to approximately 11,000 workers) projected for the years
1997-2005.

Employment requirements for construction of the immobilization facility at SRS would be the same as those
for Alternative 6A (see Section 4.10.1.3).

4.11.1.4 Human Health Risk

Radiological Impacts. No radiological risk would bc incumd by members of the public from constriction
activities. A summary of radiological impacts of construction activities on workers at risk is presented as
Table 4-109. According to recent radiation surveys [Antonio 1998; UC 1998a, 1998d, 1998f, 1998g)
conducted at the Hanford 400 Area and SRS F-Area, construction workers at Hanford would not be expected
to receive doses above natural background levels as a result of other ongoing or past activities. At SRS,
however, construction workers may receive small doses above natural background levels. Regardless of
location, construction workers may be monitored (badged) as a precautionary measure.

Hazardous Chemical bpaets. The probability of excess latent cancer incidence associated with exposure
to &nzene released as a result of corrstmction activities at Hanford under this alternative has been estimated
to be much less thrm 1 chance in 1 million over the lifetime of the maximally exposed member of the public.

4.11.1.5 Faciljty Accidents

Plutonium disposition construction activities at Hanford and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,578 person-years of construction labor and standard industrial accident rates, approximately 260 cases of
nonfatal occupational injmy or illness and 0.36 fatality could be expected (DOL 1997a, 1997b). As all
consouction would be in nonradiological areas, no radiological accidents should recur.
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Table 4-109. Potential Radiol@eal Impacts on Construction Workers of
Alternative 6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in New Constrsrdon and DWPF at SRS
Hanford

Impact Pit Conversions MOXb Total Immobilizationc

Total dose (person-retttlyr) o 0 0 1.4

Annual latent fatal cancersd o 0 0 5.6x 104

Average worker dose (ttuetnfyr) o 0 w 4

Annual latent fatal cancer risk o 0 0 1.6x104
~ An estimated average of 88 workers would be associated with annual constmction and modification ~rations.

An estimated average of 254 workers would k associat~ with annual conm-uction and atoditication opratio”s.
c AIIestimated average of 347 workers would be associated Mth attnud mnsmtction operations at tbe ww facility location adjacen[
d to APSF. The numbr would be the same for immobilization in either ceramic or glsss.

Values are based on a risk factor of 400 latent fatal cancers Fr million pet’son-~m set by the Na[ional Rese~ch Council’s
Committee on the Biological Effects of Ionizing Radiations.

e Represents an average of the do=s for kth facilities.
Key: APSF, Actinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials
Examination Facitity.
Note: The radiological limit for constmction workers is 1W nuentlyr because they arr. categorized as mmbers of the public
(DOE 1993). An effective ALARA program would ensure that doses are be reduced to levels that are as low as is reasonably
achievable.
Saarce: Antonio 1998, ICRP 1991; NAS IW, UC 1998a, 1998d, 1998f, 1998g.

4.11.1.6 Environmental Justice

As discussed in the other pstts of S~tion 4,11.1, consteoction under Alternative 6B would pose no significant
health risks tothepublic. ~erisks would knegligible mgtiless oftierwial orethnic composition orthe
economic status of the population. ~emfom, cons~ction wtivities under Almmative 6Bat Hmfordmd SRS
would have no significant impacts on minority or low-income populations.

4.11.2 Operations

4.11.2.1 Air Quality and Noise

Potential air quality impacts of the o~ration of facilities under Alternative 6B at Hsnfotd were sttalyzed using
ISCST3. O~mtiond impmKwould msultfmm pwessemissions, e~~ency dle=lgekmtor ksting, tmcks
moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G.

A comparison of maximum air pollutant concentrations, including those resulting from the plutonium
disposition facilities, with standards and guidelines is presentsd as Table 4-110. Concentrations of air
pollutants would likely increase at the site boundary, but would not exceed the Federal or State ambient air
quality standards a.saresult of Hattford activities. Occasional exceedances of the PMloaod tofal suspended
pafiiculates standmds attributable tonatural soumeswould bex~ted tocontinue. Airpollution impacts
during operation would be mitigated; for example, HEPA filtration has been included in the design of these
facilities.

For a discussion of how the operation of the pit conversion and MOX facilities at Hanford would affeet the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Seetion 4.32,1.4.
There are no other NESHAP limits applicable to opzration of these facilities.
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Table 4-110. Evaluation of Hanford Air Pollutant Concentrations Associated With Operations
Under Alternative 6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and

[mmobitimtion in New Construction and DWPF at SRS
Most Strinaent SPD Site Percent of

Averaging Stasrdard;r Increment Concentration Standard or
Pollutant Period Guideline (k~m’)a (~g/m3) (ptim’) Guideline

Criteria pollutants

Carbon monoxide 8 hours Io,ooo 0.247 34.3 0.34
I hour 40,000 I .68 50 0.13

Nitrogen dioxide Annual 100 0.031 0.281 0.28

PM ,0 Annual 50 0.00143 0,0193 0.039
24 hours 150 0.0159 0.786 0.52

Sulfur dioxide Annual 50 0.00123 1,63 3.1
24 hours 260 0.0136 8,92 3.4
3 hours 1,30Q 0.0928 29.7 2,3
1hour 700 0.278 33.2 5.1

Other regulated
pollutants

Total suspended Annual 60 0.00143 0.0193 0,032
particulate 24 hours 150 0.0159 0.786 0.52

Hazardous and other
toxic compounh

Ethylene glycol 24 hours 420 0.0406 0,0406 0.0097

a ~emorcstringent of the Federal and State standards ispresented if bthexist fortheaveraging period.
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination Facilitfi SPD, SUTIUSplutonium
disposition.
Source: EPA 1997a; WDEC 1994,

The increases in concentrations of nitrogen dioxide, PM, ~ and sulfur dioxide from the operation of these
facilities would kasmall fraction oftie PSDClms Umaincmments msummtiti in Table +lll. Noise
impacts would be similar to those for Alternative 6A at Hanford (see Section 4.10.2. 1).

Table 4-111. Evaluation of Hanfnrd Air Pollutant Increases Associated With Operations
Under Alternative 6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in New Construction and DWPF at SRS
Increase in PSD “ClassII Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (#g/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0.031 25 0.12

PMtO Annual 0.00143 17 0.0Q84
24 hours 0.0159 30 0.053

Sulfur dioxide Annual 0.W123 20 0.0Q62
24 hours 0.0136 91 0.015
3 hourr 0.0928 512 0.018

Ke~ DWPF,Defense Waste processing Facility FMEF, Fuels and Materials Examination Facilitfi PSD, prevention of significant
deterioration.
Sourcw EPA 1997h.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.
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Potential air quality impacts of operation of the immobi Iizadon facility under Alternative 6B at SRS are the

same as those for Alternative 6A (see Section 4. 10.2.1). Noise impacts are the same as those for
Alternative 6A at SRS (see Section 4.10.2. 1).

The combustion of fossil fuels associated with Alternative 6B would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 3x10-5 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.11.2.2 Waste Management

Impacts of operations for this alternative would be the same as for Alternative 6A. Therefore, see
Section 4.10.2.2 for a description of the impacts of this alternative on the waste management infrastructure at
Hanford and SRS.

4.11.2.3 Socioeconomic

Employment requirements for operation of the pit conversion and MOX facilities at Hanford under
Alternative 6B would be tbe same as those for Alternative 6A (see Section 4.10.2.3).

Employment requirements for operation of the immobilization facility at SRS under Alternative 6B would be
the same as those for Alternative 6A (see Section 4. 10.2.3).

4.11.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, andalso direct in-plant exposures. Theresulting doses to, andpotential health effects on, the

public and workers under this alternative are as follows:

Rsrfiological impacts. Table +l12mflects thepotential radiological impacts onthree individual receptor
groups at Hanford and SRS: thepopulation living within 80km(50 mi)inthe year 2010, the maximally
exposed mem&rofthe public, mdtheave~e exposdmem&r oftiepubhc. Thetable depicts theprojected

aggregate LCF risk to these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of all three facilities, thetotal population dose in the year 2010 would be
7.O person-rem at Hanford and2.3x10-3 person-rem at SRS. ThecorTespon&lng number of LCFs in the
population from 10yeamofoperation would be O.034aound Hanford and 1.2x10-5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at Hanford worddbe O.018mrem. From 10yemsofoperation, thecomesponding LCFflsktothis
individual would be 9.0x10-8. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operation of the immobilization facility at SRS would
be2.4x10-5mrem. From 10years ofoperation, thecomesponding LCFtisk tothisindividual would be
1.2x10-10. Theimpacts ontheaverage individual would be lower.

Estimated impacts resulting from “Total Site” opemtions are given in the Cumulative Impacts section of this
SPDEIS(see Section 4.32). Within th~s=tion, proj=ted inc~mnhl impacts associated with the operation
of the proposed SUWIUSplutonium disposition facilities :Ire added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the c~ndidatc sites. These impacts are then compared against
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Table 4-112. Potential Radiological Impacts on the Public of Operations Under Alternative 6B: Pit
Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in New Construction and DWPF at SRS

Hanford Innnobnlization
Impact Pit Conversion MOX Total Ceranric Glass

Population within 80 km for year 2010
Dose (person-rem) 6.9 0.05 I 7.0 2,3 XIO”3 2.2XI0-3

Percent of natural background” 5.9 XIO”3 4.4 XIO”5 6.OX103 I .Ox IO-6 1.0XIO”6

IO-year Iatenl fatal cancers 0,034 2.6x 10-4 0,034 1.2XI0-5 1. IXIO”5

Maximally exposed individual
Annual dose (nuen>) 0.017 6.9x IO”4 0.018 2.4x IO”5 2.2 XIO”5

Percent of nafural background 5.7XIO”3 2.3x 104 5.9XI0-3 8.1x IO-6 7.5 XIO”6

10-year latent fatal cancer risk 8.5x IO”S 3.5 XIO”9 9.0XIO”8 1.2X I0-”2 I.lxlo-’o

Avers e exposed individual within
80 funF

Annual dose (mrem) 0.017 1.3XIO”4 0.017 2.9x IO”6 2.8x10-6

10-year latent fatal cancer risk 8.5x IO”8 6.5x10-10 8,6x108 1.5 XI0-11 1.4XIO”

a The annual natural background radia!ion level a! Hanford is 300 mrem for the average individual; the population within 80 km
(50 mi) in 2010 wc>uldreceive I I6,30i3 person-rem. The annual natural background radiation level at SRS is 295 nuem for the

b average individual; the population within 80 km (50 mi) in 2010 would receive 231.,7~,person-rem.
Obta!”cd by davldi”g the populaao. dose by the number of people projected to live w]thln 80 km (50 mi) of Hanford (387,8W)
and [he SRS APSF (785,400) in 2010.

Key: APSF, Actinidc Packaging and Storage Facility; DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials
Examination Facility
Source: Appendix J.

applicable ~gulatOV stand~ds es~blished by DOE md EpA (such as DOE order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 41 13; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion and MOX facility workem would k 500 mrem; to immobilization facility workers, 750 mfem. The
annual dose received by the total site workforce for each of these facilities h= &n estimated at 192, 175, and
174 ~rson-rem, respectively. The risks and numbers of LCFS among the different workers from 10 years of
operation are included in Table 4-113. Doses to individual workers would be kept to minimal levels by

instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Hamrdous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Hanford under this alternative would be the same as that
under Alternative 2, the estimated noncancer risks associated with exposure to this compound would also the
same. No carcinogenic chemicals would be released as a result of operations.

4.11.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Hanford are equivalent to those included in Alternative 2 (see Table 4-27); potential consequences
from operation of the MOX facility in FMEF at Hanford would be equivalent to those included in
Alternative 4B (see Table 4-74); and potenti~l consequences from operation of the immobilization facility at
SRS, equivalent to those included in Altcm~tive 3A (see Table 9 I and 442). More details on the method
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Table 4-113. Potential Radiological Impaction Involved Workers of Operation Under Alternative
6B: Pit Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in New Construction and DWPF at SRS
Hanford Immobilization

Impact Pit Conversion MOX Total (Ceramic or Glasz)
Number of badged workers 383 350 733 232

Total dose (person-remlyr) 192 I75 367 174

IO-year latent fatal cancers 0.77 0.70 I .5 0.70

Average worker dose (mremlyr) 500 500 5oi)’ 750

10-year latent fatal cancer risk 2.0XIO”3 2.OX10“3 2.OX1O”3 3.0XIO”3

a Represents an average of the doses for botb facilities.
Key: DWPF, Defense Waste Processing FacilitM FMEF, Fuels and Materials Examination Facility.
Not= The radiological limit for an individual worker is 5,00i3 mretiyr (DOE 1995e). However, the maximum dose to a worker
involved in o~rations would be kept &low the DOE adndnistrative control level of 2,~ medyr. An effective ALARA program
would c“s”re that doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998a. 1998d, 1998f, 1998g,

of analysis, assumptions, and specific accident scenarios arc presented in the discussion of Alternative 2 in
Section 4.3.2.5.

Public. For the most severe consequences of the design basis accident for the pit conversion, MOX, and
immobilization facilities, see Sections 4.3.2.5, 4.7.2.5, and 4.4.2.5, respectively.

A beyond-design-basis earthquake at Hanford could result in the collapse of the pit conversion and MOX
facilities in FMEF and an estimated 33 LCFS among the general population. It should be emphasized that a
seismic event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE
facilities, and would almost certainly cause widespread failure of homes, office buildings, and other stntcturcs
in the surrounding area. The overall impact of such an event must therefore be seen in the context not only
of the potential radiological impacts of these other facilities, but of hundreds, possibly thousatrds, of immediate
fatalities from falling debris. The frequency of such an earthquake is estimated to be between 1 in 100,000
and 1 in 10,000,000 per year.

The beyond-design-basis accident at SRS would be equivalent to that discussed in Section 4.10.2.5.

Noninvolved Worker. Consistent with the analysis presented in the Storage ad Disposition Final PEIS, the
noninvolved worker is a h~othetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the ttitium release at the it conversion facility. The consequences

$of such an accident would include an LCF probability of 1,2x1 0-

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller fires. These accidents arc such that involved workers would
be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium patticulates through inhalation.
If a criticality occut’red, workem within tens of meters could receive very high to fatal radiation exposures from
the initial bttmt, The dose would strungly de~nd on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
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structures to high radiation exposures and uptakes of mdionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Accidessks. Plutonium disposition operations at Hanford and SRS could result in worker
injuries and fatalities. DOE-quired industrial safety programs wouid be in place to reduce the risks. Given
she estimated employment of 10,581 person-y-of labor and the standard DOE occupational accident rates,

aPP~ximatelY 339 cases of nonfatal occupational injury or illness aod 0,34 fatality cou Id be expected for the
duration of operations.

4.11.2.6 Trosssportation

Because the only difference between Alternative 6A and 6B is the location of the MOX facility within
400 Area at Hanford, the transportation required for Alternative 6B would be the same as that for
Alternative 6A. Therefore, the transportation risks associated with Alternative 6B are equivalent to those
discussed in Section 4.10.2.6.

4.11.2.7 EnvirorsstserstsslJustice

As discussed in other parts of Section 4.11.2, routine operations conducted under Alternative 6B would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Hanford would
be approximately 1 in 12 million (see Table 4-1 12); the Iikelihoed for the MEI residing near SRS would be
essentially zero. The number of LCFS ex~ted among the general population residing near Hanford and SRS
from accident-free operations would increase by approximately 0.034 and 1.2x10-5, respective y.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public (see
Section 4.11 .2.5). A beyonddesign-basis earthquake would be expected to result in LCFS among the general

population (W Tables 4-27, #l, H2, and 4-74). However, it is highly unlikely that a kyonddesign-basis
earthquake would occur. Accidents at the sites pose no significatrt risks (when the probability of occurrence
is considered) to the population residing within the area potentially affected by radiological contamination.

As described in Section 4,11.2.6, no radiological or nonmdiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 6B would pose no significant risks to tbe public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.12 ALTERNATIVE 6C

Alternative 6C would involve constructing and operating the pit conversion and MOX facilities at Hanford
and the immobilization facility at SRS. The pit conversion facility would be located in the existing FMEF
building with the MOX facility located in a new building near FMEF. The immobilization facility would be
located in the existing Building 22 I–F in F-Area. Activities at Hmford would be the same as under
Alternative 6A.

4.12.1 Construction

4.12.1.1 Air Quality ssnd Noise

Potential air quality impacts of construction under Alternative 6C at Hanford are the same as those for
Alternative 6A as discussed in Section 4.10.1,1,

Noise impacts are the same as those for Alternative 6A at Hanfod (see Section 4.10.1.1 ),

Sources of potential air quality impacts of construction under Alternative 6C at SRS, including modification
of Building 221–F for plutonium convemion and immobilization include emissions from fuel-burning
constmction equipment, soil disturbance byconstmction equipment and other vehicles, the operation of a
concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions from these
sources are summarized in Appndix G.

A comparison of maximum air pollutant concentrations, including the contribution from constmction activities
at SRS, with standards and guidelines is presented as Table 4114. Concentrations of air pollutants, especially
PM,0 and total suspended particulate, would likely increase at the site boundary, but would not exceed the
Federal or State ambient air quality standards as a result of Hanford activities. Air pollution impacts during
construction would be mitigated by applying, as appropriate, standard dust control practices such as watering
or sweeping of roads and watering of exposed areas.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from cuzrent
emissions because of an expected decrease in overall site employment during this timeframe.

Noise impacts would be the same or less than those for Alternative 6A at SRS (see Section 4.10.1,1 ),

4.12.1.2 Waste Management

At Hanford, construction impacts for this alternative would be tbe same as for Alternative 6A. See
Section 4.10.1.2 for a description of the impacts of this alternative on the waste management infrastmcture at
Hanford.

Table 4-115 compms the wastes generated during modification of Building221 -Fat SRS with the existing
treatment, storage, and disposal capacity for the various waste types. It is anticipated that TRU waste and LLW

would be generated during mdtication of Building 221 –F. No mixed LLW would be generated, fsr addition,
no soil contaminated with hazardous or radioactive constituents should be generated during modification.
However, if any were generated, the waste would& managed in accordance with site practice and applicable

Federal and State regulations. Waste generation would k the same for the ceramic and glass immobilization
technologies because the same size facility would be built under either scenario.
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Table 4-114. Evaluation of SRS Air Pollutant Concentrations Associated With Construction Under
Alternative 6C: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in Building 221-F and DWPF at SRS
Most Strin=ent SPD site Percent of

Averaging Standard;r Increnrcnt Concentration Standard or
Pollutant Period Guideline (v#m3)a @g/m3) (Kg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours Io,m 0.168 64.2 O.w
1 hour 40,000 0.723 279 0.70

Nitrogen dioxide Annual 100 0.00623 9.31 9.3

pM [o Annual 50 0.00148 4.14 8.3
24 hours I50 0.172 56.6 38

Sulfur dioxide Annual 80 0.~634 15.1 19
24 hours 365 0.0153 219 60
3 hours l,3fKf 0.0906 962 74

Other regulated
pollutants

Total suspended Annual 75 0.~148 14.7 20

particulate

Hazardous and other
toxic c0mp0und3

Other toxicsb 24 hours 150 0 31.7 21
a The morestrinsentof the Federaland State standards is presented if both exist for the averasing period.
b Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during construction md were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuets and Materials Examination Facility; SPD, surplus plutonium
disposition.
Source: EPA 1997u SCDHEC 1996.

Table 4-115. Potential Waste Management Impacts of Construction at SRS Under
Alternative 6C: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in Building 221-F and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Wa3te Characterization or Storage Disposal

Waste Type’ Generation (m’lyr) Treatment Capacity Capacity Capacity
TRUC 50 3 <1 <1 OfwIPP

LLW SW NA NA 5

Hazardous 4 NA NA NA

Nonhazardous

Liquid 9,200 jd NA 1’

Solid 570 NA NA NA
a See definitions in Appendix F.8.
b ~reatme”t ~aPac]tle~,~d tbe d]s~s~ capacity for nonhazardous liquid waste, Ne compared with estimat~ additiOn~ ‘nud ‘aste

8eneration. All other storage and disposal capacities are compared with total estimated additional waste Generation assuming a
3-year construction period.

c Modification is not expected to generate remotely handled TRU waste or mixed TRU waste.
d percent of capacity of F.Area sanitary sewer.

e Percent of capacity of the Central Sanitary Wastewater Treatment Facility.
Key: DWPF, Defense Wa3te Prwessing FacilitX FMEF, Fuels and Materiafs Examination Facility; LLW, low-level wast~ NA. no!
applicable (i.e., the majority of the LLw is not routinely treated and stored on the site; it is assumed that the majority of the hazardous
waste and nonhazardous solid waste would be treated and disposed of off the site by the construction contractor); ~U. transuranic;
WIPP, Waste Isolation Pilot Plant.
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Depnding in part on decisions in the RODS for the Wh4 PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on January
20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria
and shipped to WIPP for disposal, Current schedules for shipment of TRU waste to W3PP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016. For
this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices. Impacts of treatment, storage, and disposal of radioactive
and hazardous wastes at SRS are described in the SRS Waste Managemen[ Final EIS (DOE 1995c).

TRU wastes would be packaged, and certified to WIPP waste acceptance criteria at the modification site.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned TRU Waste Characterization and Certification Facility at SRS.

TRU wastes generated during modification of Building 221 –F at SRS is estimated to be 3 percent of the
1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility.
A total of 150 m3 (196 yd3) of TRU waste would k generated during the modification period. If all the TRU
waste were stored on the site, this would be less than 1 ~rcent of the 34,400-m3 (45,~-yd3) storage capacity
available at the TRU Waste Storage Pads. If additional storage space were needed. and assuming that the
waste were stored in 208-1 (55-grd) drums that could be stacked two high, and allowing a 50 prcent factor for
aisle space, a storage area of less than 0.1 ha (0.25 acre) would be required. Therefore, impacts of the
management of additional quantities of TRU waste at SRS should not be major.

The 150 m3 (196 yd3) of TRU wastes generated by modification of Building 221 –F would be less than
1 percent of the 143,000 m3 (187,000 d3) of contact-handled TRU waste that DOE plans to dispose of at

YWIPP and within the current 168,500-m (220,40C-yd3) limit for W3PP (DOE 1997d3-3). Impacts of disposal
of TRU waste at WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the modification site before transfer for disposal in
existing SRS facilities. A total of 1,500 m3 (1,960 yd3) of LLW would be generated during modification of
Building 221–F, LLW generated during the mdlfication Priud is estimated to be 5 ~rcent of the 30,500-m3

(39,9W-yd3) capacity of the Luw-Activity Waste Vaults. Using the 8,687 m3~a (yd3/acre) disposal land usa~
factor for SRS published in the Storage ati Disposition Final PEIS (DOE 1996a: E-9), 1,500 m3 ( 1,960 yd )
of waste would require 0.17 ha (0.42 acre) of disposal space at SRS, Therefore, impacts of the management
of this additional LLW at SRS should not be major.

Hazardous wastes generated during modification of Building 22 I-F at SRS would be typical of those
generated during construction of an industrial facility. Any hazardous wastes generated during modification
would k packaged in DOT-approved containers and shipped off the site to permitted commercial recycling,
treatment, and disposol facilities. The additional waste load generated during the modification period should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during modification of Building221 -Fat SRS would be packaged in
conformance with standard industrial practice and shipped to offsite commercial facilities for recycling or
disposal. The additional waste load generated during the modification ~ricd should not have a major impact
on the nonhazardous solid waste management system at SRS.

To k conservative, it was also assumed that all nonhazardous liquid wastes generated during modification of
Building 22 I-F at SRS would be managed on the site at the Central Sanitary Wastewater Treatment Facility,
even though it is likely that much of this waste would be collected in portable toilets and would be managed
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at offsite facilities. Nonhazardous liquid waste generation during modification of these facilities is estimated
to be 3 ~rcent of the 276,~-m3/yr (36 1,000-yd3/yr) capacit y of the F-Area sanitary sewer and 1 percent of
the 1.03 million-m3/yr ( 1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility.
Therefore, management of these wastes at SRS should not have a major impact on the nonhazardous liquid
waste treatment system during the reedification period.

4.12.1.3 Socioeconomic

Construction-related employment requirements for Alternative 6C would be as indicated in Table 4-116.

Table 4-116. Construction Employment Requirements for
Alternative 6C: Pit Conversion in FMEF and MOX in New

Construction at Hanford, and Immobilization in
Building 221-F and DWPF at SRS

Year Pit Conversion MOX Immobilization Total

2001 77 0 0 77

2002 116 290 248 654

2003 71 508 400 979

20Q4 o 334 330 664

20Q5 o I70 0 170

2006 0 160 0 160

Key: DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Examination
Facility.
Source: UC 1998., 1998d, 1998i, 1998j.

Employment requirements for construction of the pit conversion and MOX facilities at Hanford under this
alternative would be the same as those for Alternative 6A (see Section 4.10. 1.3).

At its peak in 2W3, construction of the immobilization facility at SRS would require 400 constmction workers
andgenerate another 321 indirect jobs in the region. Thetotal employment requirement of721 direct and
indirect jobs represents less than 0.3 percent of the total projected REA workforce, and thus should have no
major impact on the REA. Itshould alsohave limited effect onthecommunity services cumntlyoffemdin
the SRS ROI. In fact, it should help offset theapproximately20 percent reduction in SRS employment

(i.e., from 15,000 to 12,000 workers) projected for the years 1997-2005,

4.12.1.4 Human Health Risk

Radiological trtspacts. Noradiological risk would beincumed bymembers of thepublic fromconstmction
activities. A summary of radiological impacts ofconstruction activities on workers at risk is presented in
Table 4-117. Accotiing tomentrdlation sumeys(Antonio 199g)conducted atthe Hanford 4OOAreamd
SRS F-Area, construction workers at Hanford would not be expected to receive doses above natural
backgrrmnd levels. At SRS, however, constmction workemmayweive smdldoses above natumlbackground
levels. Regwdless oflmation, constmction workers may bemonitomd (badged) asaprecautiona~ measure.

Hazardous Chemical Impacts. Because theestimated airborne concentration of benzene delivered tothe
maximally exposed member of the public at Hanford under this alternative would be the same as that for
Alternative 6A, the estimated cancer risk associated with this exposure would also be the same.
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Table 4-117. Potential Radiological Imf)acts on Construction Workers of
Alternative 6C: Pit Conversion in FMEF and M-OX in New Construction at Hanford, and

tmmobilisatkon in Building 221-F and DWPF at SRS
Hanford

Impact Pit Conversiona MOXb Totsl Inanobilizationc
Total dose (person-remlyr) o 0 0 4.7

Annual latent fatal cancersd o 0 0 1.9XIO”3

Average worker dose (nuem/yr) o 0 o’ Is

Annual latent fatal cancer risk o 0 0 6.OX10“6

a An estimated average of 88 workers would be associated with annual constmc[io” and modification opratio”s.
b An estimated average of 292 workers would be associated with annual constmction o~rations,
‘ mere wouldbe315 badged workers associated with constmction md mcditication of the existing Building 22 I-F. me “umber

d
would be the same for immobilization i“ either ceramic or glass.
Values are based o“ a risk factor of 4W latent fatal cancers per million person-rem set by the National Research Council, s
Committee on the Biological Effects of Ionizing Radiations,

e Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility FMEF, Fuels and Materials Examination Facility.
Note: The radiological limit for conslmction workers is 100 nuetiyr because they are categorized as members of the public
(DDE 1993). A“ eff~tive ALARA program would ensure that doses are reduced to levels that me as low as is reasonably achievable,
Source: Antonio 1998; ICRP 1991; NAS 1990 UC 1998a, 1998d, 1998i, 1998j.

4.12.1.S Facifity Accidents

Construction of plutonium disposition facilities at Hanford and SRS could result in worker injuries or fatalities,
DOE-required industrial safety programs would be in place to feduce the risks. Given the estimated
2,704 person-yeafs of constmction labor and standard industrial accident rates, approximately 270 cases of
nonfatal occupational injury or illness and 0.38 fatality could be expected (DOL 1997a, 1997b). As all
constmction would take place prior to introduction of the radiological prmess inventory, no noteworthy
radiological accidents should occur,

4.12.1.6 Environmental Justice

As discussed in the other parts of Section 4.12.1, constmction under Alternative 6C would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Thefeforc, construction activities under Alternative 6C at Hanford and SRS
would have no significant impacts on minority or low-income populations,

4.12.2 Operations

4.12.2.1 Air Quality and Noise

Potential air quality impacts of operation of facilities under Alternative 6C at Hanford arc the same as those
for Alternative 6A at Hanford (see Section 4,10.2. 1).

Noise impacts arc the same as those for Alternative 6A at Hanford (see Section 4,10.2.1 )

Potential air quality impacts of the o~ration of the immobilization facility under Alternative 6C at SRS were

analyzed using ISCST3. Opcmtional impacts would result from process emissions, emergency diesel generator
testing, the use tmcks in moving materials and wastes, md employee vehicles. Emissions from these sources
are summtized in Appendix G.
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A comparison of maximum air pollutant concentrations, including the contribution from the immobilization
facility, with standards and guidelines is presented as Table 4118. Concentrations for immobilization in the
ceramic form are presented because they would be greater than those for the glass form. Operation of the
immobilization facility would likely increase air pollutant concentrations at the site boundafy, but
concentrations would not exceed the Federal or State ambient air quality standards. Air pollution impacts
during operation would be mitigated; for example, HEPA filtration has been included in the design of the
facility.

Table 4-118. Evaluation of SRS Air Pollutant Concentrations Associated W]th Operations Under
Alternative 6C: Pit Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in Building 221-F and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (p#m3)” (yg/m3) (K~m3) Guideline

Criteria polhrtzntz
Carbon monoxide 8 hours 1O,ofsl 0.148 64.1 0.64

1 hour 40,m 0.589 279 0.70

Nitrogen dioxide Annual 100 0.M968 9.3 I 9.3

pMIo Annual 50 0.000724 4.14 8.3
24 hours 150 0.013 56.4 38

Sulfur dioxide Annual 80 0.0166 15.1 19
24 hours 365 0.229 219 60
3 hours I ,300 0.615 962 74

Other regulated
pollutants

Total suspended Annual 75 0.~724 14.7 20
particulales

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0 0.195 0.03

a ~emorestringent of the Federal and State stmdards ispresented if bolhexist fortheaveraginS period.
Key: DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Exalnination Facilitfi SPD, SUVIUSplutonium
disposition.
Source: EPA 1997A SCDHEC 1996.

For a discussion of how the o~ration of the immobilization facility at SRS would affect the ability to continue
tom&t ~SHAPlitits regarding tirbome radiological emissions, see Section 4.32.4.4. There are no other
NESHAP limits applicable to operation of this facility.

The increazes in air polhrtant concentrations fOr nitrOgen diOxide, PMIo. and sulfur diOxide from the OPeratiOn
of this facility would be a small fraction of the PDS Class II area increments as summarized in Table 4- I I9.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

Noise impacts would be similar to those for Alternative 6A at SRS (see Section 4.10.2. 1).
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Table 4-119. Evaluation of SRSAir Pollutant Increas= Ass~ia@d Wlti Operation Under
Alternative 6C: Pft Conversion in FMEF and MOX in New Construction at Hanford, and

Immobilization in Building 221-F and DWPF at SRS
Increase in PSD Class 11Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (Mg/m3) (pgfm3) Increment

Nitrogen dioxide Annual 0.0i)96t7 25 0.039

pMIo Annual 0.0CS3724 17 0.0043
24 hours 0.013 30 0.W3

Sulfur dioxide Annual 0,0166 20 0.083
24 hours 0.229 91 0.25
3 hours 0.615 512 0.12

Key: DWF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Examination Facilitfi PSD, prevention of significant
deterioration.
Source EPA 1997b.

The combustion of fossil fuels asswiated with Alternative 6C would result in tbe emission of carbon dioxide,
one of the atmospheric gases that are bslieved to influence the global climate. Annual c~on dioxide
emissions from this alternative wotdd represent less than 3x10 -5percent of the 1995 annual U. S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.12.2.2 Waste Management

At Hanford, impacts of operations for this alternative would be the” same as for Alternative 6A. See
Section 4.10,2,2 for a description of the impacts of this alternative on the waste management infrastmcture at
Hanford,

Table 4–1 20 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation mtesfromopmting su~lusplutonium disposition facilities at SRS. Although HLWwotdd&used
in the immobilization process, no HLW would be generated by the surplus plutonium disposition facilities.
Wastes generated by the immobilization facility at SRS should be the same for the ceramic and glass
technologies.

Depending in part on decisions in the RODS for the WM PEIS, wastes could b treated and disposed of on the
site or at other DOE sites or commercial facilities, According to the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be certified on the site to ctn’rent WIPP waste acceptance
criteria and shipped to WfPP for disposal. Cument schedules for shipment of TRU waste to WFP would
accommodate shipment of contact-handled TRU waste from smplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hzmdous waste, and nOnh~~ous ~mte would ~
treated, stored, and disposed of in accordance with cument site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Waste Management

Final EIS (DOE 1995c).

TRU wastes would be treated, pacbged, and certified to WIPP waste acceptance criteria at the new faci Iities,
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WfPP would wcur at
other facilities at SRS,
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Table 4-120. Potential Waste Management Impacts of Operatiom at SRS Under Alternative 6C:
Pit Convemion in FMEF and MOX in New Construction at Hanford, and Immobilization in

Building 221-F and DWPF at SRS

Estimated Estimated Additional Waste Generation es a Percent of b
Additional Wsste Characterization or Storage Disposal

Waste Tvpea Generation (m’lyr) Treatment Capacity Capacity Capacity
TRUC 95 6 3 I of WIPP

LLW 60 <1 NA 2

Mixed LLW I <1 I NA

Hazardous 30 <1 6 NA

Nonhazardous

Liquid 28,000 ,Od NA 3’

Solid 230 NA NA NA
~ Seedefinitions in AppendixF.8.

Trcatmmtcapaciti=,and the dis~sat capacity for nonhazardous liquid waste, zre compared with estimated additional mnuzl wasle
generation. All other storage and disposal capacities are compared with total estimated additional wasre generation assuming a
10-year operation period.

c Includes mixed ~U waste. Facilities are not expcted to generate remotely handled TRU waste.
d Percent of capacity of F-Area sanitary sewer.
e Percent of capacityof Central Smitaw Wastewater TreatmentFacility.
Key DWPF, Defenzc Waste Processing FaciIitK FMEF, Fuels and Ma[criats Examination Facilitfi LLW, low-level waste; NA, not
applicable (i.e., the majority of this wacte is not routinely treated, stored, or dis~sed of on the site); ~U, transuranic; WIPP, Waste
Isolation Pilot Plant.

TRU waste generation at the immobilization facility at SRS is estimated to be 6 percent of the 1,720-m3/yr

(2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility. A total of
950 m3 (1,240 yd3) of TRU wask would be generated over the 10-year operation peri@. Because this waste
is assumed to bc packaged, cettiticd, and shipped to WfPP on a regular bazis, storage should not bc a problem.
However, if all the TRU waste were stored on the site, this would ~ 3 percent of the 34,400-m3 (45,000-yd3)
storage capacity available at the TRU Waste Storage Pads. Assuming that the waste were stored in 208-1
(55-gal) drums that could & stacked two high, and allowing a 50 percent factor for aisle space, a storage area
of about 0.14 ha (0.35 acre) would bc required. Tbercfore, impacts of the management of additional quantities
of TRU waste at SRS should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated at Hanford and SRS would be 1 petcent of the 143,000 m3
(1 87,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and 1 prcent of the
cument 168,500-m3 (220,400 -yd3) limit for WIPP (DOE 1997d3-3). Impacts of disposal of TRU waste at
WfPP am described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

At SRS, LLW would be packaged, certified, and accumulated at the new immobilization facility before tmnsfer
for additional treatment and disposal in existing onsite facilities. A total of 600 m3 (780 yd3) of LLW would
be generated over the opt’ation Pried. LLW generation at surplus plutonium disposition facilities is estimated
to be less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incinerator Facility
and 2 percent of the 30,500-m3 (39,900 -yd3) capacity of the Low-Activity Waste Vaults. Using the
8,687 m3Aa (yd3/acre) disposal land usage factor for SRS published in the Storage and Disposition Final

PE/S (DOE 19%aE-9), 600 m3 (780 yd3) of waste would require 0.1 ha (0.25 acre) of disposal space at SRS.
Therefore, impacts of the management of this additional LLW at SRS shuuld not be major.

At SRS, mixed LLW would bc stabilized, packaged, and stored on the site for treatment and offsite disposal
in a manner consistent with the site treatment plan. Mixed LLW generation at the immobilization facility is
estimated to& less than I percent of the 17,830-m3/yr (23 ,320 -yd3/yr) capacity of the Consolidated Incinerator
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Facility, und 1 pment of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings. Therefore,

the management of this additional waste at SRS should not have a major impact on the mixed LLW

management system.

At SRS, any hazardous wastes generated during operation of the immobilization facility would be packaged
for treatment and disposal at a combination of onsite arrd offsite facilities, Assuming that all hazardous waste
is managed on the site, hazardous waste genemtion for this combination of facilities is estimated to be less tharr
1 prcent of the 17,830-m3/ r (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 ~rcent

Kof the 5,200-m3 (6,800-yd ) capacity of the huzardous waste storage buildings. The management of these
additional hazardous wastes at SRS should not have a major impact on the hazardous waste management
system. If all LLW, mixed LLW, and hazardous wastes generated at the immobilization facility at SRS were

treated in the Consolidated Incineration Facility, this additional waste would k 1 percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of that facility,

Nonhazardous solid waste would be packaged and transported in confornrance with starrdard industrial
practice. Recyclable solid wastes such as office paper, metaf cans, arrd plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at SRS.

At SRS, nonhazardous wa.stewater would be treated if necessary before &lrrg discharged to the F-Area sanitary
sewer system, which connects to the Central Sanitary Wastewater Treatment Facility, Nonhazardous Ii uid

1waste generated by the immobilization facility at SRS is estimated to be 10 percent of the 276,000-m /yr
(361 ,000-yd3/yr) capacity of the F-Area sanitary sewer arsd 3 percent of the 1.03-million-m3/yr
( 1.35-million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Themfom, management
of nonhazardous liquid waste at SRS should not have a major impact on the treatment system.

4.12.2.3 Socioeconomic

Employment requirements for operation of the pit conversion and MOX facilities at Hanford under
Alternative 6C would be the same as those for Alternative 6A (see Sation 4. 10.2.3).

After construction, sturtup, and testing of the immobilization facility at SRS in 2005 under Alternative 6C,

urr estimated 272 new workers would bc requiti to o~rate it. This incrcascd employment would be expctcd
to generate mother 486 indirect jobs in the region. As this total of 758 new direct and indirect jobs represents
less than 0.3 percent of the total prujected REA workforce, it should have no major impacts on the REA. The
additional workers should also have little effect on community services within the ROI. In fact, they should
help to decrease slightly the almost one-third reduction in SRS employment (i.e., from 15,000 to
10,000 workers) projected for the years 1997-2010.

4.12.2.4 Human Health Risk

During normal operation, there would bc both radiological and hamrdous chemical releases to the environment
and also direct in-plant exposures. The resulting doses to arrd potential health effects on the public and
workers for this alternative are described &low,

Radiological Impacts. Table 4-121 reflects the potential radiological impacts on three individual receptor

groups at Hanford and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed memkr of the public, and the average exposed member of the public. The table depicts the projected
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Table 4-121. Potential Radiological Impacts on the Public of Operations Under Alternative 6C: Pit
Conversion in FMEF and MOX in New Construction at Hanford, and Immohitiztstion in

Building 221-F and DWPF at SRS

Pit Hanford Inmrobllization

Members of the Pubfic Conversion MOX Total Ceramic Glass

Population within 80 km for year 2010
Dose (person-rem) 6.9 0.11 7.0 2.3x103 2.2 XIO”3

Percent of natural background” 5.9XI03 9.5XIO”5 6.0XIO”3 1.OXIO-6 I .OxI0-6

IO-year latent fatal cancers 0.034 5.5X10-4 0.035 1.2XI05 1.IXI05

Mazimally exposed individual
Annual dose (mrem) 0.017 1.8x10-3 0.019 2.4x105 2.2XI05

Percent of natural background” 5.7 X1O-3 6.0x104 6.3x10-3 8.1xIO-6 7.5 XIO”6

10-year latent fatal cancer risk 8.5x10”8 9.0XIO”9 9.4X1O”S 1.2X I0-I’J 1. IX IO”IO

Average exposed individual within 80 kmb
Annual dose (mrem) 0,017 2.8x 104 0.017 2.9x10”6 2.8x IO”6

10-year latent fatal cancer risk 8.5xIO”8 I ,4X 10-9 8.6XIO”* 1.5XIO”II I.4X1OII

a me annual natural background radiation level at Hanford is 300 tnrem for the average individual; the population within 80 km
(50 mi) in 2010 would ~eive 1I6,30i3 person-rem. 7he annual natural background radiation level at SRS is 295 mrem for the

b average individual; the population within 80 km (50 mi) in 2010 would receive 230,5~ person-rem.
Obtained by div]d]ng tbe population dose by the number of people pro)ected to live wahin 80 km (50 h) of Hanford (387.800)
and SRS Building 22 I–F (78 1,5W) in 2010.

Ke~ DWPF, Defense Waste Processing Facilitfi FMEF, Fuels md Materials Examination Facility,
Source: Appendix 1.

aggregate LCF risk tO these groups from 10 years of operations. To put operational doses into perspective,
comparisons with doses from natural background radtation are also provided in the table.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
7.0 person-rem at Hanford and 2,3x10-3 person-rem at SRS. The corresponding number of LCFS in the
population from 10 years of operation would be 0.035 around Hanford and 1.2x 10”5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at Hanford would be 0.019 mrcm, From 10 years of operation, the corresponding LCF risk to this
individual would be 9.4x10-8. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operation of the immobilization facility at SRS would
be 2.4x10-5 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be
1.2x 10-1O. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Wtthin that section, projected incremental impacts msociated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candtdate sites. These impacts are then compared against

applicable ~WlatOfY standards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 4-122; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion and MOX facility workers would be 500 rnrem; to immobilization facility workers, 750 mrem. The
annual dose received by the total site workforce for each of these facilities has been estimated at 192, 175, and

194 person.rem, rcs~tively. The risks arrd numbers of LCFS among the different workers from 10 years of
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Table 4-122. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 6C: Pit Conversion in FMEF and MOX in New Construction at Hanford,

and fzssmobifization in Building 221-F and DWPF at SRS
Hanford Immobilization

Impact Pit Convemion MOX Total (Ceratnic or Glass)
Number of badged workers 383 350 733 258

Total dose (prson-remlyr) 192 175 367 194

1O-yeer latent fatal cancers 0.77 0.70 I.5 0.77

Average worker dose (mrem/y) 500 500 5W 750

10-year latent fatal cancer risk 2.OX1O-3 2.OXI0-3 2.OXIo~ 3,0X10“3
a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing FacililL FMEF, Fuels and Materials Examination Facility.
Note: The radiological limit for m individual worker is 5,0iXt nuetiyr (NE 1995e). However, the maximum dose to a worker
involved in o~atio”s would be kept below the DOE administrative control level of 2,000 nuemlyr. An effective ALARA program
would ensure that doses zre reduced to levels that are as low as is reasonably achievable.
Source: UC 1998a, 1998d, 1998i, t 998j.

operation arc included in Table 4-122. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Harardous Chemical fmpa~. Because the estimated airborne concentration of ethylene glycol delivered
to the maximafly exposed member of the public at Hanford under this alternative would be the same as that
for Altcmative 2, the estimated noncancer risks associated with exposure to this compound would also be the
same. No carcinogenic chemicals would be released as a result of operations.

4.12.2.5 Facility Accidents

The potentiat consequences of postulated btrnding facility accidents from operation of the pit conversion and
MOX facilities at Hanford m equivrdent to those included in Alternative 2 (see Tables 427 and 4-3o), and
the potential consequences from operation of the immobilization facility at SRS, equivalent to those included
in Alternative 3B (see Tables 451 and +52). More details on the method of analysis, assumptions, and
spccitic accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5,

Public. For inforn3ation on design basis accidents related to the immobilization facility at SRS, see
Section 4.5.2.5. For design basis accidents related to the pit conversion and MOX facilities at Hanford, see
Section 4.3.2.5,

A beyond-design-bmis emtbqtmke at SRS could result in total collapse of the immobilization facility in
Building 221 –F, with an estimated 2.7 LCFS. It should b emphmimd that a seismic event of sufficient
magnitude to collapse these facilities would likely cause the collapse of other DOE facilities, and would almost
certainly cause widespread faihtm of homes, office buildings, and other sttuctums in the sumounding area.
The overall impact of such an event must therefore be seen in the context not only of the ptential radiological
impacts of these other facilities, but of hundreds, possibly thousands, of immediate fatalities from falling
debris. The frequency of such an earthquake is estimated to be between 1 in 100,000 and I in
10,000,~ pr year.

The beyond-design-basis accidents at Hanford would be equivalent to those discussed in Section 4.10.2,5,

Noninvolved Worker. Consistent with the analysis presented in the Srorage and Disposition Fins/ PE/S, the

noninvolvcd worker is a hypothetical individual working on the site but not involved in the proposed action,
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and assumed to be 1,000 m (3,281 ft) from the lueation of the accident or at the site botmdruy, whichever is
closer, and downwind from that Imation. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design basis earthquake at SRS. The consequences of such an
accident would include an LCF probability of 4.6x 10“3.

Mmdmally Exposed Involved Worker. No major consequences for the maximall y exposed involved worker
would & expected from leaks, spills, and smaller fires. ~ese accidents are such that involved workem would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality uccurred, workers within tens of meters could receive very high to fatal radiation
exposures from the initial bur’st. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing

equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Hanford and SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,867 person-years of labor and the standard DOE occupational accident rates,

approximately 348 cases of nonfatal occupational injury or illness and 0.35 fatality could be expected for the
duration of operations.

4.12.2.6 Transportation

Because the only difference between Alternative 6A and 6C is the Iucation of the immobilization facility witbin
F-Area at SRS, the transportation required for Alternative 6C would be the same as that for Alternative 6A,
Therefore, the transportation risks associated with Alternative 6C are equivalent to those discussed in
Section 4.10.2.6.

4.12.2.7 Environmerttil Justice

As discussed in other parts of Section 4.12.2, routine operations conducted under Alternative 6C would pose
no significant health risks to the public. The likelihood of an LCF for tbe MEI residing near Hanford would
be approximately 1 in 11 million (see Table 4-121); the likelihood for the MEI residing near SRS would be
essentially zero. The number of LCFS ex~ted among the general population residing near Hanford and SRS
from accident-free operations would increase by approximately 0.035 and 1.2x10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.12.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
general population (see Tables 427, +30, 451, and 4-52). However, it is highly unlikely that a beyond-
design-basis earthquake would rrccur. Accidents at the sites pose no significant risks (when the probability
of wcur’rence is considered) to the population residing within the area potentially affected by radiological
contamination.

As described in Section 4.12.2.6, no radiological or nonradiological fatalities would be expcted to result from
accident-free transportation conducted under this alternative, Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.
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Thus, implementation of Alternative 6C would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations,

4-170



Environmental Consequences

4.13 ALTERNATIVE 6D

Alternative 6D would involve constructing and operating the pit conversion and MOX facilities at Hanford
and the immobilization facility at SRS. The pit conversion and MOX facilities wordd be located in the existing
FMEF building. The immobilization facility would be Iucated in the existing Building 221-F in F-Area.
Activities at Hanford would be the same as under Alternative 6B, and activities at SRS would he the same as

under Alternative 6C.

4.13.1 Construction

4.13.1.1 Air Quality and Noise

Potential air quality impacts of construction under Alternative 6D at Hanford are the same as those for
Alternative 6B (see Section 4.11. 1.1). Noise impacts are the same as tiose for Alternative 6B at Hanford (see
Section 4.11.1 .1).

Potential air quality impacts of construction under Alternative 6D at SRS are the same as those for
Alternative 6C (see Section 4.12.1, I ). Noise impacts are the same as those for Alternative 6C at SRS (see
Section 4.12.1 .1).

4.13.1.2 Waste Management

At Hanford, construction impacts of this alternative would be the same as for Alternative 6B. See
Section 4.11 .1.2 for a description of the impacts of this alternative on the waste marragement infra?.mcture at
Hanford.

At SRS, construction impacts of this alternative would be the same as for Alternative 6C. See Section 4.12.1.2
for a description of the impacts of this alternative on the waste management infrastructure at SRS.

4.13.1.3 Socioeconomic

Construction-related employment requirements for Alternative 6D would be as indicated in Table 4123.

Table 4-123. Construction Employment Requirements for
Alternative 6D: Rt Conversion and MOX Collocated in FMEF at

Hanford, and Immobilization in Building 221-F and DWPF at SRS
Year Pit Conversion MOX Immobilization Totaf
2001 77 0 0 77

2M2 116 290 248 654

2003 71 362 400 833

2W4 o 290 330 620

2005 0 I70 0 I 70

2006 0 160 0 160
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination
Facility.
Source: UC 1998a, 1998d, 1998i, 1998j.

Employment requirements for construction of the pit conversion and MOX facilities at Hanford under this
alternative would be the same as those for Alternative 6B (see Section 4,11.1.3).
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Employment requirements for construction of the immobilization facility at SRS would be the same as those
for Alternative 6C (see Section 4.12. 1.3).

4.13.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incumd by membefs of the public from constmction
activities. A summmy of radiological impacts of construction activities on workers at risk is presented in
Table 4-124. According to recent radiation sufveys (Antonio 1998; UC 1998a, 1998d, 1998i, 1998j)
conducted at 400 Afea at Hanford and F-Area at SRS, construction workefs at Hanford would not k expected
to ~eive doses above natural background levels. At SRS, however, construction workers may receive small
doses above natural background levels. Regardless of location, construction workers may be monitored
(badged) as a precautionary measure.

Table 4-124. Potential Rsdiologieal Impacts on Construction Workers of
Alternative 6D: Fit Conversion turd MOX Collocated in FMEF at Hanford, and

Immobilization in Building 221-F and DWPF at SRS
Impact Pit Conversiona MOXb Hanford Totsl Immobilizationc

Total dose (person-redyr) o 0 0 4.7

Annual latent fatal cancersd o 0 0 1.9x 10-3

Average worker dose (rnrern/yr) o 0 @ Is

Annual latent fatal cancer risk o 0 0 6.OX10“6
~ An estimated average of 88 workers would be associated with annual constmction and modification operations.

An estimated average of 254 badged workers would be associated with annual constmction and modification o~rations.
c There would he 315 badged workers ssmciated with consnuction and modification of tbe existing Building 221–F, The “umber

would be the same for immobilization in either ceramic or gtass.
d Values are based o“ a risk factor of 400 latent fatal cancers per tillion person-rem set by tbe National Research Council’s

Comtinse on the Biological Effects of Ionizing Radiations.
e Represents an average of tbe doses for both facilities.
Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels and Materials Examination Facility.
Note: The radiological limit for construction workers is IW mretnfyr because they are categorized as memkrs of the public
(DOE 1993). ArIeffective ALARA program would ensure that doses are reduced to levels that areas low as is rcamnably achievable.
Sourcw Antonio 1998; ICRP 1991; NAS 1990; UC 1998a, 1998d, 1998i, 1998j.

Hazardous Chemical Impacts. Because the estimated airborne concentration of benzene delivered to the

maximally exposed member of the public at Hanford under this alternative would be the same as that for
Alternative 6A, the estimated cancer and risk associated with this exposure would also be the same,

4.13.1.5 Facitity Accidents

Constmction of plutonium dls~ition facilities at Hartford and SRS could mstdt in worker injuries or fatalities,
DOE-requifed industrial safety programs would be in place to reduce the risks, Given the
estimated 2,514 person-years of construction labor and standard industrial accident rates, approximately
250 cases of nonfatal mcupational injury or illness and 0.35 fatality could be expected (DOL 1997a, 1997b).
As all construction would take place prior to introduction of the radiological prucess invento~, no noteworthy
rdlological accidents should uccur.

4.13.1.6 Environmental Justice

As dtscussed in the other parts of Section 4.13.1, constmction under Alternative 6D would pose no significant
health risks to the public. The risks would be negligible ~gardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 6D at Hanford and SRS

would have no significant impacts on minority or low-income populations,
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4.13.2 Operations

4.13.2.1 Air Quafity and Noise

Potential air quality impacts of the operation of facilities under Alternative 6D at Harrfoni are the same as those
for Alternative 6B (see Section 4.11.2.1 ). Noise impacts are the same as those for Alternative 6B at Hanford
(see Section 4.11 .2.1),

Potential air quality impacts of the operation of the immobilization facility under Alternative 6D at SRS arc
the same as those for Alternative 6C (see Section 4.12.2. I ). Noise impacts are the same as those for

Alternative 6C at SRS (see Section 4.12.2. 1).

The combustion of fossil fuels associated with Alkmative 6D would result in the emission of carbon dioxide,
which is one of the atmospheric gases that are believed to influence the global climate. Annual carburr dioxide
emissions from this alternative ~preserrt less than 3X10-5 percent of the 1995 annual U.S. emissions of carbon
dioxide from fossil fuel combustion and industrial processes, and tbemfore would not appmiably affect global
concentrations of this pollutant.

4.13.2.2 Waste Management

At Hanford, impacts of operations for this alternative would be the same for as Alternative 6A. See
Section 4.10.2.2 for a description of the impacts of tils alternative on the waste management infrastructure at
Hanford.

At SRS, impacts of operations for this alternative would be the same as for Alternative 6C. See
Section 4.12.2.2 for a description of the impacts of this dtemative on the waste management infrastructure at
SRS.

4.13.2.3 Socioeconomiea

Employment requirements for operation of the pit conversion and MOX facilities at Hanford under
Alternative 6D would bs the same as those for Alternative 6B (see Section 4. I I .2.3).

Employment requirements for operation of the immobilization facility at SRS under Alternative 6D would k
the same as those for Alternative 6C (see Section 4. 12.2.3).

4.13.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows.

Radiological Impacts. Table 4-125 reflwts the potential radiological impacts on three individual receptor
groups at Hanford and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed member of the public. The table depicts the pruj~ted

agg~gate LCF risk frOm 10 Y* of opemtions. TO put operational doses into perspective, comptisons with
doses from natural background radiation are also provided in the table.
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Table 4-125. Potential Radiological Impacts on tf3e Public of Operations Under
Alternative 6D: Pit Conversion and MOX Collocated in FMEF at Hanford, and

Immobilization in Building 221-F and DWPF at SRS

Pit Hanford Immobilization
Impact Conversion MOX Totaf Ceramic Glass

Population within 80 km for year 2010
Dose (person-rem) 6.9 0.051 7.0 2.3x103 2,2XIO”3
Percent of natural b~kground’ 5.9%10-3 4.4X1 O-5 6,f3x10-3 1.OxI06 I,oxlo+

IO-year latent fatal cancers 0,034 2.6x104 0.034 i.2xlo5 1.1XIO”5

Maximally exposed individual
Annual dose (mrem) 0.017 6.9x 104 0.018 2.4x IO”5 2.2XI0-5

Percent of natural background 5.7X1O”3 2.3x104 5.9x 10“3 8.1x IO+ 7.5 X1O”6

10-yeti latent fatal cancer risk 8.5x10-8 3.5 X1O-9 9.OX1O”5 1.2 X1O-10 1. IX1O”I’2

Average expowd individual within 80 kmb
Annual dose (mrem) 0.017 1.3X104 0.017 2.9x 106 2.8x104

10-year latent fatal cancer risk 8.5x 108 6.5x10-10 8.6XI0-S 1.5XIOII I.4X10” II

a The annual natural background radiation level al Hanford is 3W nuem for the average individual; the population within 80 km
(50 mi) in 2010 would receive 116,3W ~rson-rem. 7be annual natural background radiation level at SRS is 295 mem for the
average individual; the population within 80 km (50 ti) in 2010 woutd receive 230,500 person-rem,

b Obtained by dividing the population dose by the number of people projected to live within 80 km (50 mi) of Hanford (387,8w)
and SRS Building 221-F (78t ,5M) in 2010.

Key: DWPF, Defense Waste Processing Facility; FMEF, Fuels a“d Materiats Examination Facitity.
Source: Appendix J,

Given incident-free operation of all three facilities, the total population dose in the year 2010 would bc
7.0 person-rem at Hanford and 2.3x10-3 person-rem at SRS. The corresponding number of LCFS in the
population from 10 yeas of operation would be 0.034 around Hanford artd 1.2x10-5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion md MOX
facilities at Hanford wouid be 0.018 mrem. From 10 years of operation, the corresponding LCF risk to this

individual would be 9.OX 10“8. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operation of the immobilization facility at SRS would
be 2.4x 10“5 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be

1,2x 10-10, The impacts on the average individual would b lower.

Estimated impacts resulting from “Total Site” operations arc given in the Cumulative Impacts section of this
SPD EIS (see Smtion 4.32). Witiin that section, projected incmmenti impacts assmiated with the operation

of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and

reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable mgulatOfY s~d~s es~blish~ by DOE ~d EpA (such as DOE Order 5400.5, the Ciean Air’Act
[NESHAP], and the Safe Drinking Water Act),

Doses to involved workers from normal operations m given in Table 4126; these workers are defined as
those directly associated with prccess activities. Under this alternative, the annual average dose to pit
convemion and MOX facility workers would be 500 mmm; to immobilization facility workers, 750 mrcm. The
annual dose meived by the total site workforce for each of tiese facilities has been estimated at 192, 175, and
194 pemon-rem, res~tively. The risks and numbers of LCFS among the different workers from 10 years of
operation rue included in Table 4126. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include
worker rotations),
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Table 4-126. Potential Radiolotieal Imuacts on Involved Workers of Operations
Under Alternative 6D: Pit Convem;on and-MOX Collocated in FMEF at Hmtford, and

Immobilization in Building 221-F and DWPF at SRS
Immobilization

Impact Pit Conversion MOX Hanford Totsl (Ceramic or Glass)
Number of badged workers 383 350 733 258

Total dose (person-remlyr) 192 175 367 194

IO-year latent fatal cancers 0.77 0.70 I .5 0.77

Average worker dose (mremiyr) 500 5m 500= 750

10-year latent fatal cancer risk 2.OXIO-3 2.0XI03 2.OXI03 3.0XIO”3
a Representsan averageof the doses for both facilities.
Key: DWPF, Defense Waste Processing Facilitfi FMEF, Fuels and Materials Examination Facility.
Note: me radiological limit for an individual worker is 5,000 mmn/yr (DOE 1995e). However, the maximum dose to a worker
involved in operations would be kept below the DOE administrative control level of 2,CGQnrrr!dyr. An effective ALARA
program would ensure thal doses are reduced to levels that areas low as is reasonably achievable.
Source:UC 1998a, 1998d, 1998i, i998j,

Haardous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Hanford under this alternative would be the same as that
for Alternative 2, the estimated noncancer risks assmiated with exposure to this compound would also be the
same. No carcinogenic chemicals would b released as a result of operations.

4.13.2.5 Facility Accidents

Tbe potential consequences of postulated bounding facility accidents from operation of the pit conversion
fucilhy at Hanford are equivalent to those included in Alternative 2 (see Table *27); potential consequences
from operation of the MOX facility in FMEF at Hanford would be equivalent to those included in
Alternative 4B (see Table 4-74); and potential consequences from operation of the immobilization facility at
SRS, equivalent to those included in Alternative 3B (see Tables 4-51 and 4-52). More details on the method
of analysis, assumptions, and specific accident scenarios are presented in the discussion of Alternative 2 in
Section 4.3.2.5.

Public. For information on design basis accidents related to the immobilization facility at SRS, see
Section 4.5,2.5. The design basis accidents for the pit conversion and MOX facilities at Hanford are discussed
in Sections 4.3.2.5 and 4.7.2.5, respectively.

The beyond-design-basis accident at Hanford would be equivalent to that discussed in Section 4.11.2.5. The
beyond-design-basis accident at SRS would bc equivalent to that discussed in Section 4.12.2.5.

Noninvolved Worker. Consistent with the anafysis presented in the Storage and Disposition Final PEIS, the
noninvolvcd worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design basis emthquuke at SRS. The consequences of such an
accident would include an LCF probabilityy of 4.6x10-3,

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be ex~ted from leaks, spills, and smaller tires, These accidents a such that involved workers would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality occurred, workers within tens of meters could receive very high to fatal radiation
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exposures from the initial burnt. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the dtstance from the criticality, and the amount of shielding provided by the stmctuses and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, mrrging from workers being killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of ssdionuclides. For most accidents,

immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Hanford and SRS could sesult in worker
injuries and fatalities, DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,867 pemon-years of labor and tie standard DOE occupational accident mtes,

approximately 348 cases of nonfatal wcupational injury or illness and 0.35 fatality could be expecti for the
duration of operations.

4.13.2.6 Transportation

Because the only difference between Alternative 6A and 6D is the Irrcation of the MOX facility within
400 Area at Hanford and the immobilization facility within F-Area at SRS, the transportation for
Alternative 6D would be the same as that for Alternative 6A. Therefore, the tmnspostation risks associated
with Alternative 6D are equivalent to those discussed in Section 4.10.2.6.

4.13.2.7 Environmental Justice

As discussed in other parts of Section 4,13.2, routine operations conducted under Alternative 6D would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing neas Hanford would
be approximately 1 in 11 million (see Table 4-125); the likelihood for the MEI residing near SRS would be
essentially zeso. The number of LCFS expected among the general population residing near Hanford and SRS
from accident-free operations would increase by approximately 0.034 and 1.2x10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.13.2.5), A beyond-design-basis earthquake would be expected to result in LCFS among the

general population (see Tables 4-27,4-51,4-52, and 4-74). However, it is highly unlikely that a beyond-
design-basis earthquke would uccur. Accidents at the sites pose no significant risks (when the probability
of occurrence is considered) to the population residing within the area potentially affected by
radiological contamination.

As described in Section 4.13.2.6, no radiological or nonmdiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 6D would pose no significant risks to the public, nor would
implementation of this alternative puse significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.14 ALTERNATIVE 7A

Alternative 7A would involve constructing and operating the pit conversion and MOX facilities at INEEL and
the immobilization facility at SRS. The pit conversion facility would be located in the existing Fuel Processing
Facility (FPF) buildlng, and the MOX facility would be located in a new building. The immobilization facility
would be located in anew buildlng in F-Area. Activities at SRS would be the same as under Alternative 6A.

4.14.1 Construction

4.14.1.1 Alr Quality and Noise

Sources of potential air quality impacts of construction under Alternative 7A at INEEL include emissions from

fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
opration of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from construction activities
at INEEL, with standards and guidelines is presented as Table 4-127. Concentrations of air pollutants,
especially PM,0 and total suspended particulate, would Iikel y increase at the site boundmy, but would not
exceed the Federal or State ambient air quality standards. Air pollution impacts during construction would
be mitigated by applying, as appropriate, standard dust control practices such as watering or sweeping of roads
and watering of exposed areas.

Table 4-127. Evaluation of INEEL Air Pollutant Concentrations Associated With Construction
Under Alternative 7A: Pit Conversion in FPF and MOX in New Construction at INEEL. and

Immobilisation in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (yam’) (#g/m3) Guideline

Criteria pollutants
Carbon monoxide 8 hours

1 hour

Nitrogen dioxide Annual

PMIO Annual
24 hours

Sulfur dioxide Annual
24 hours
3 hours

Hazardous and other

10,000
40,m

1(XI

50
I 50

80
365

1,300

1.81
4.90

0.164

0.127
4.84

0.0143
0.183
0.734

304
I 220

11.2

3.13
43.8

6.01
137
592

3
3. I

II

6.3
29

7.5
38
46

todc compounds
Other toxicsb Annual 0.12 owl 0.029 24

a The more stringent of the Federal and State standards is presented if both exist for the averaging period.
b “ariou~ toxic a]r poIIutant~ (e.g., lead, bmzene, hexane) could be emitted during constmctiOn and were analyzed as benzene

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility; SPD. surplus plutonium disposition.
Source: EPA 1997a; ID DHW 1995.

Total vehicle emissions associated with activities at INEEL would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The Iucation of these facilities at ~EEL relative to the site boundary and sensitive receptors was examined
to evaluate the potential for onsite and offsite noise impacts. Noise sources during construction would include
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heavy construction equipment, employm vehicles, and tnrck traffic. Traffic noise associated with constmction
of these facilities would occur on the site and along offsite local and regional transportation routes used to
bring construction materials and workers to the site. Given the distance to the site boundary (about 12 km
[7.5 mi]), noise emissions from construction equipment would not be expected to annoy the public. These
noise sources would be far enough away from offsite areas that the contribution to offsite noise levels would

bc small. Some noise som’ces could result in onsite impacts, such as the distmttance of wildlife. Noise impacts
would not affect threatened and endangered species because there are no threatened and endangered species
habitats near the facility site (W Section 4.26), Traffic assmiated with construction of these facilities would
likely produce less than a 1-dB increase in noise levels along roads used to access the site, and thus would not
result in any increased annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.

Potential air quality impacts of constmction under Alternative 7A at SRS are the same as those for
Alternative 6A at SRS (see Section 4.10.1.1 ). Noise impacts arc the same as those for Alternative 6A at SRS
(see Section 4.10.1. 1).

4.14.1.2 Waste Management

At SRS, constmction impacts of this alternative would be the same as for Alternative 6A. See Section 4,10.1,2
for a description of the impacts of this alternative on the waste management infrastructure at SRS.

Table 4128 compares the wastes generated during construction of surplus plutonium disposition facilities at
~EL with the existing treatment, storage, and disposal capacity for the various waste types. It is anticipated
that no TRU waste, LLW, or mixed LLW would be generated during the 3-yem construction periud. In
addition, no soil contaminated with hazardous or radioactive constituents should be generated during
construction, However, if my were generated, the waste would be managed in accordance with site practice
and applicable Federal and State regulations, For this SPD EIS, it is assumed that hazardous wrote and
nonhazardous waste would bc treated, stored, and disposed of in accordance with cumnt site practices,

Hazardous wastes generated during construction of surplus plutonium disposition facilities at LNEEL would
be typical of those generated during construction of an industrial facility. Any hazardous wastes generated
during constrrrction would be packaged in DOT-approved containers and shipped off the site to permitted
commercial recycling, treatment, and disposal facilities. The additional waste load generated during
construction should not have a major impact on the fNEEL hazardous waste management system,

Nonhazardous solid wastes generated during constr.rction of surplus plutonium disposition facilities at fNEEL
would be packaged in conformance with standard industrial practice and shipped to offsite commercial
facilities for recycling or disposal, The additional waste load generated during construction should not have
a major impact on the nonhazardous solid waste management system at fNEEL.

To be consemative, it was assumed that all nonhazardous liquid wastes generated during construction of the
pit conversion and MOX facilities at INEEL would be managed on the site at the Idaho Nuclear Technology
and Engineering Center (fNTEC) Sewage Treatment Plant, even though it is likely that much of this waste

4-178



Environmenml Consequences

Table 4-128. Potential Waste Management Impacts of Construction Under Alternative 7A: Pit
Conversion in FPF and MOX in New Construction at INEEL

Estimated Estimsted Additional Wsste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Type” Generation (m31yr) Treatment CaDacity Capscity Capscity

Hazardous 27 NA NA NA

Nonhazardous

Liquid 15,300 9’ NA <Id

Solid 860 NA NA NA
~ See definitions in Appendix F:8.

Treatment capacities, and [he dnspos.dcapzcity for nonhazardous liquid waste. are compxed with eslimated additiond annuaf waste
Generation. Al}other storage and disposal capacities are compared with total estimatd additional waste generation assuming a
3-year constmction period.

~ Percent of capacity of the FPF sanitary sewer.
Percent of capacity of [he lN~C Sewage Treatment PlmI.

Key: FPF, Fuel Processing Facility lNTEC. Idaho Nuclear Technology and Engineering Centeq NA, not applicable (i.e., it is
assumed that the majority of the hamrdous waste md nonhazardous solid waste would be treated and disposed of off the site by the
constmction contractor).

would be collected in portable toilets and would be managed at offsite facilities. Nonhazardous liquid waste
generation during constrrtction of these facilities is estimated to be 9 percent of the 166,000-m3/yr
(21 7,000-yd3/yr) capacity of the FPF sanitary sewer and less than 1 percent of the 3.2 miOion-m3/yr
(4.2 rnillion-yd3/yr) capacity of the INTEC Sewage Treatment Plant. Therefore, management of these wastes
at INEEL should not have a major impact on the nonhazardous liquid waste treatment system during
constmction.

4.14.1.3 Socioeconomic

Constriction-related employment requirements for Alternative 7A would be as indicated in Table +129.

Table 4-129. Construtilon Employment Requirements for
Alternative 7A: Pft Conversion in FPF and MOX in New

Construction at INEEL, and Immobilization in New
Construction and DWPF at SRS

Year Pit Conversion MOX lmmobifiiation Total
Zfxfl 102 0 0 102

2002 154 290 312 756

2003 92 508 448 1,048

2M4 o 334 282 616

2005 0 I 70 0 170

2oi36 o 160 0 160

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processin8 Facility.
Source: UC 1998f, 1998g, 19981. 1998m.

At its peak in 2003, construction of the pit conversion and MOX facilities at fNEEL under this alternative
would require 600 constrrrction workers and generate another 612 indirect jobs in the region. As the total
employment requirement of 1,212 direct and indirect jobs represents less thm 0.8 ~rcent of the total projected
REA workforce, it should have no major impact on the REA. It should also have a minimal impact on
community services provided within the fNEEL ROI, In fact, it should help offset the approximately
13 percent reduction in fNEEL’s total labor force (i.e., from 8,300 to 7,250 workers) projected for the

years 1997-2005.
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Employment requirements for construction of a new immobilization facility at SRS under Alternative 7A
would be the same aa those for Alternative 6A (see Section 4.10. 1.3).

4.14.1.4 Human Health Risk

Radiolo~cal Impack. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4-130. Accotilrrg to recent radiation surveys (Mitchell et al, 1997; UC 1998f, 1998g, 19981, 1998m)

conducted at the ~EEL fNTEC area and the SRS F-Area, construction workers at either site could receive
doses above natural background rtilation levels as a result of exposure to radiation deriving from other
activities, paat or present, at the site. Regardless of location, construction worker exposures would be limited
to ensur’e that doses& kept as low as is maaonably achievable, and workers would be monitored (badged) as
appropriate.

Table 4-130. Potential Radiological Issspaets on Construction Workera of
Alternative 7A: Pit Conversion in FPF and MOX in New Construction at INEEL. and

Immobilization in New Construction and DWPF at SRS ‘
Impact Pit Cosrversiona MOXb INEEL Total Immobilizationc

Total dose (person-remlyr) 0.55 I .4 2.0 1.4

Annual latent fatal cancersd 2.2XI04 5.5 X1O-4 7.7XI04 5.6x 10+

Average worker dose (rruenr/yr) 4,7’ 4.7’ 4.7f 4

Annual latent fatal cancer risk 1.9X I06 l,9x Io”f’ 1.9x 10+ 1.6x 104

~ An estimated average of I I6 workers would be associated with annual constmction md modification operations.
An estimated average of 292 workers would be associated with annual construction operations.

c ti estimated average of 347 workers would be associated with annual constmction o~rations at the new faciIity location adjacenl
to APSF. me numkr would be the same for immobilization in either ceramic or glass.

d Values are based on a risk factor of 400 latent fatal cancers per million person-rem se! by tbe National Research Council’s
Committee on the Biological Errects of Ionizing Radiations.

~ Value is based on the number of expected construction workdays per year and an S-hr workday,
Represents an average of the doses for both facilities.

Key: APSF, Acrinide Packaging and Storage Facilit~ DWPF, Defense Waste Processing Facility FPF, Fuel Processing Facility.
Note: The radiological limit for constmction workers is ICUImremlyr because they are categorized as members of the public
(ME 1993). M eff..tive UARA program wouldensurethatdosesarereducedto levelsthat areas lowas is reasonablyachievable,
Source: Mitchell et al, 1997; ICRP 199I: NAS 1990 UC 1998f, 1998g, 19981, 1998m.

Hazardous Chemical fmpacts. The probability of excess latent cancer incidence associated with exposure
to benzene relemed as a result of constmction activities at INEEL under this alternative has been estimated
to& much less than 1 chance in I million over the lifetime of the maximally exposed member of the public.

4.14.1.5 Facility Accidents

Constmction of plutonium disposition facilities at fNEEL and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,852 person-years of construction labor and standard industrial accident rates, approximately 280 cases of
nonfatal occupational injury or illness and 0.40 fatality could be expected (DOL 1997a, 1997b), As all
constmction would be in nonradiological areas, no radiological accidents should occur,

4.14.1.6 Environmental Justice

As discussed in the other parts of Section 4.14.1, construction under Alternative 7A would pose no significant
health risks to the public, The risks would be negligible regardless of the racial or ethnic composition or the
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economic status of the population. Therefore, construction activities under Alternative 7A at fNEEL and SRS
would have no significant impacts on minority or low-income populations.

4.14.2 Operations

4.14.2.1 Air Quality and Noise

Potential air quality impacts of the opemtion of facilities under Alternative 7A at INEEL were analyzed using

ISCST3. Operatiomd impacts would result from prucess emissions, emergency diesel generator testing, trucks
moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from the plutonium
disposition facilities, with standards and guidelines is presented as Table 4–131. Concentrations of air
pollutants would likely increase at the site boundary, but would not exceed the Federal or State ambient air
quality standards. Air pollution impacts during operation would be mitigated, for example, HEPA filtration
has been included in the design of these facilities.

Table 4-131. Evaluation of INEEL Air Pollutant Concentrations Associated With Operations
Under Alternative 7A: Pit Conversion in FPF and MOX in New Construction at INEEL. and

Immohitisation in New Construction and DWPF at SRS
Most Strirment SPD Site Percent of

Averaging Standard;r Increment Concentration Standard or
P0iir3Sarrt Period Guideline b~ ~3)a (@alm3 (@t?/~3, Guideline

Criteria poiirrtanSs

Carbonmonoxide 8 hours 10,000 0.703 303 3.0
1 hour 40,m 2.82 1,220 3.1

Nitrogen dioxide Annuai 100 0.141 11.1 11

PM)O Annual 50 0.00798 3.01 6
24 hours 150 0.0854 39.1 26

Suifur dioxide Annual 80 0.305 6.31 7.9
24 hours 365 3.05 140 38
3 hours 1,300 16.4 607 47

Hazardous and other
toxic compounds

Ethyiene giycol 24 hours 6,350 0. I 97 0.197 o.m3 1

a me more stringent of the Federal and Stale stmdards is presented if both exist for the averaging period.
Kep DWPF, Defense Waste Processing Facilitfi FPF, Fuel Processing Facility SPD, SUTIUSplutonium disposition.
Source:EPA 1997z ID DHW 1995.

For a discussion of how the operation of the pit conversion and MOX facilities at fNEEL would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.2.4.
There are no other NESHAP iimits applicable to operation of these facilities.

The increases in concentrations of nitrogen dioxide, PM,., and sulfur dioxide from the operation Of these
facilities would bc a small fraction of the PSD Class II area inc~ments a.ssummarized in Table 4-132. ~EL
is near a PSD Ciass I area, Craters of the Moon National Monument. The contribution to air pollutant
concentrations for this area are estimated to be 0.0 I yg/m3 or less for nitrogen dioxide and PM IO. For sulfur
dioxide the annual value is 0,015 ~g/m3, the 24-hour value is 0.16 #g/m3 and the 3-hour value is 0.69 #g/m3.
These values are all weli under the Class I PSD increments.
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Table 4-132. Evaluation of INEEL Air Pollutant Incre~ Aaaociated Wltb Operations Under
Alternative 7A: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobilization in New Construction and DWPF at SRS
PSD

PSD Class II
Clsss I Area Arm

Increase in Allowable Percent of Allowable Percent of
Averaging Concentration Incmnrent class I Increase in Increment Clsss II

Pollutant Period @gfm’)’ @ti m3) Incremerz@ Concentrationb @glm3)

Nitrogen

Increment

Annual 0.00643 2,5 0.26 0,141 25 0.56
dioxide

PMIO Annual 0.00037 4

24 hours

0.0093 0.00798 17 0.047
0.00474 8 0.0s9 0.0854 30 0,28

sulfur Annual 0.0149 2 0,74 0.305 20 1.5
dioxide 24 hours 0.158 5 3.2 3.05 91 3.4

3 hours 0.694 25 2.8 16.4 512 3.2

a At nearest Class I area.
b AI nearest public access area
Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility; PSD, prevention of significant deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at NEEL would likely decreaae somewhat from cumnt
emissions because of an expected decrease in overall site employment during this timeframe,

The location of these facilities at ~EL relative to the site boundary and sensitive rceptors was examined
to evaluate the potential for onsite and offsite noise impacts. Noise sources during operations would include
new or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee
vehicles, and truck traffic. Tmffic noise aasoeiated with operation of these facilities would occur on the site
md along offsite local and regional tmmportation routes used to bring materials and workers to the site. Given
the distance to the site boundary (about 12 km [7.5 mi]), noise emissions from equipment would not likely
annoy the public. These noise sources would be f~ enough away from offsite areas that their contribution to
offsite noise levels would be small. However, some noise sources could have onsite impacts, such the as
disturbance of wildlife. Noise impacts would not affect threatened and endanged species because them are
no threatened and endmrgered species habitats near the facility site (see Section 4,26). Noise from traffic
associated with operation of these facilities would likely produce less than a 1-dB increase in traffic noise
levels along roads used to access the site, and thus would not result in any increased annoyance of the public,

Operations workem could be exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection progrmm
to minimize noise impacts on workem. These include the use of administmtive controls, engineering controls,
and personal hearing protection equipment.

Potential air quality impacts of operation of the new immobilization facility under Alternative 7A at SRS are
the same as those for Alternative 6A (see Section 4,10.2.1). Noise impacts are the same as those for

Alternative 6A at SRS (see Section 4.10.2. 1).

The combustion of fossil fuels associated with Alternative 7A would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x10-4 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.
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4.14.2.2 Waste Management

At SRS, impacts of operations for this alternative would be the same as for Alternative 6A. See
Section 4.10.2.2 for a description of the impacts of this alternative on the waste management infrastructure at
SRS.

Table 4-133 compares the existing site treatment, storage, and disposal capacities with the expected waste

generation rates from operating SUPIUS plutonium disposition facilities at NEEL. No HLW would be
generated by the facilities. Depending in part on decisions in the RODS for the WM PEIS, wastes could be
treated and disposed of on the site or at other DOE sites or commercial facilities. According to the ROD for
TRU waste issued on January 20, 1998, TRU and mixed TRU waste would be certified on the site to cument
WfPP waste acceptance criteria and shipped to WIPP for disposal. CutTent schedules for shipment of TRU
waste to WIPP would accommodate shipment of contact-handled TRU waste from surplus plutonium
disposition facilities beginning in 2016 (DOE 1997b 17). Therefore, it is assumed the TRU waste would be
stored on the site until 2016. This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices.
Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at INEEL are
described in the DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration

and Waste Management Programs Final EIS (DOE 1995a).

Table 4-133. Potential Waste Management Impacts of Operations Under Alternative 7A: Pit
Conversion in FPF and MOX in New Constrtsction at INEEL

Estimated Estinratsd Additional W-te Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 64 I <1 <1 of WIPP

LLW 94 <1 1 <1

Mixed LLW 3 <1 <1 NA

Hazardous <3 <1 2 NA

Nonhazardous

Liquid 66,000 40d NA 2’

Solid <1,950 NA NA NA
a See definitions in Appendix F.8.
b Treatment capacities, and !he disposaf capacity for nonhazardous liquid waste, are compared with estimated additiond annuat waste

generation. All other storage and disposaf capacities we compsred with total estimated additional waste generation assuming a
10-year operation period.

c Includes mixed TRU waste. Facilities are not expected lo generare remotely handled TRU waste.
d Percent of capacity of the FPF sanitary sewer.
e Percent of capacity of the fNTEC Sewage T=atment Plant.
Key: FPF, Fuel Processing Facility; lNTEC, Idaho Nuclear Technology and Engineering Centec LLW, tow-fevet waste; NA, not
applicable (i.e.. the majority of this waste is not routinely treated, stored, or disWrcd of on the site); TRU, trans”ranic; WIPP, Waste
fsolation Pilot Plan[.

TRU wastes would be treated, packaged, and certified to WIPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned Waste Characterization Facility at INEEL.

TRU wastes generated by the pit conversion arrd MOX facilities at ~EEL is estimated to be 1 percent of the
6,500-m3/yr (8,500-yd3/yr) planned capacity of the Advanced Mixed Waste Treatment Project. A total of
640 m3 (837 yd3) of TRU waste would be generated over the 10-year operation period. If all the TRU waste
were stored on the site, this would be less than I percent of the 177,300-m3 (23 1,900-yd3) storage capacity
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available at tbe Radioactive Waste Management Complex (RWMC). Assuming that tbe waste were stored in

208-1 (55-gal) drums that could be stacked two high, arrd allowing a 50 prcent factor for aisle space, a storage
area of O.I ha (0.25 acre) would be required. Therefore, impacts of tbe management of additional quantities

of TRU waste at fNEEL should not be major.

The 1,590 m3 (2,080 yd3) of TRU wastes generated at ~EL and SRS would be 1 percent of the 143,000-m3

( 187,000-yd3) contact-handled TRU waste that DOE plans to dispose of at WfPP and I percent of tbe cun-ent
168,500-m3 (220,400-yd3) (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP are described in the
WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

At ~EL, LLW would be packaged, certified, and accumulated at the pit and MOX facilities before transfer
for additional treatment and disposal in existing onsite facilities. A total of 940 m3 ( 1,230 yd3) of LLW would
be genemted over the o~ration pennd. LLW generation at surplus plutonium disposition facilities is estimated
to be less than 1 percent of the 49,6 10-m3/yr (64,890-yd3/yr) treatment capacity of the Waste Experimental
Reduction Facility (WERF), 1 Wrcent of the 112,W-m3 (147,000-yd3) storage capacit y of RWMC, and less
than 1 percent of the 37,700-m3/yr (49,300-yd3/yr) disposal capacity of RWMC. Using tbe 6,264 m3/ha
disposal kmd usa e factor for fNEEL published in the Storage and Disposition Final PEIS (DOE 19%aE-9),

5940 m3 ( 1,230 yd ) of waste would require O.15-ha (0.37-acre) disposal space at fNEEL. Therefore, impacts

of the management of this additional LLW at ~EL should not be major.

At fNEEL, mixed LLW would bc stabilized, packaged, and stored on the site for treatment and disposal in a
manner consistent with the site treatment plan. Mixed LLW is cumntly treated on the site with some waste

shipped to Envirucare of Utah for disposal. A new facility is pkmned for onsite disposal. Mixed LLW
generation at the pit conversion and MOX facilities is estimated to be less than I percent of the 6,500-m3/yr
(8,500-yd3/yr) planned capaci~ of the Advanced Mixed Waste Treatment Project, and less than I percent of
the 1I 2,400-m3 ( 147,000-yd ) storage capacity of RWMC. Therefore, the management of this additional
waste at INEEL should not have a major impact on tbe mixed LLW management system.

Any hazardous wastes generated during operation of the pit conversion and MOX facilities at INEEL would
be packaged for treatment at a combination of onsite and offsite facilities, with disposal occurring at offsite
commercial facilities. Assuming that dl hazardous waste is managed on tbe site, hazardous waste generation
for this combination of facilities is estimated to be less than 1 ercent of the 49,610-m3/yr (64,890-yd3/yr)

!capacity of WERF and 2 percent of the 1,600-m3 (2,090-yd ) capacity of the haardous waste storage
buildings. Therefore, the management of these additional hazardous wastes at INEEL should not have a major
impact on the hazardous waste management system.

If all TRU waste and mixed LLW generated at the surplus plutonium disposition facilities at INEEL were
prmessed in the Advanced Mixed Waste Treatment Project, this additional waste would be 1 percent of the
6,500 -m3/yr (8,500-yd3/yr) planned capacity of that Pacility. If all TRU waste, LLW, and mixed LLW
generated at the surplus plutonium disposition facilities at INEEL were stored at RWMC, this additional waste
would be I percent of the 112,400-m3 ( 147,000 -yd3) capacity of that facility. If all LLW and hazardous wastes
generated at the surplus plutonium disposition facilities at INEEL were treated at WERF, this additional waste
would be less than 1 percent of the 49,6 10-m3 (64,890 -yd3) capacity of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal carrs, and plastic and glass bottles would be sent
nff the site for recycling. The remaining solid smitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at fNEEL.
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At INEEL, nonhazardous wastewater generated by the pit conversion and MOX facilities would be treated if
necessary before being discharged to the FPF sanitary sewer system, which connects to the fNTEC Sewage
Treatment Plant. Nonhazardous liquid waste generated by the pit conversion and MOX facilities at INEEL

is estimated to be 40 percent of the 166,000-m3/yr (2 17,000-yd3/yr) capacity of the FPF sanitary sewer and
2 percent of the 3.2 milJion-m3/yr (4.2 million-yd3/yr) capacity of the INTEC Sewage Treatment Plant.
Therefore, management of nonhazardous liquid waste at fNEEL should not have a major impact on the
treatment system.

4.14.2.3 Socioeconomic

After construction, startup, and testing of the pit conversion and MOX facilities at INEEL in 2007 under
Alternative 7A, an estimated 708 new workers would be required to operate them (UC 19981, 1998m). This
level of employment would be ex~cted to generate another 1,897 indi~t jobs within the region. As this total
employment requirement of 2,605 new direct and indirect jobs represents about 1.5 percent of the total
projected REA workforce, it should have no major impact on the REA. It could have a small effect on
community services provided within the ROI. In fact, it should help to offset the nearly 13 percent decline in
INEEL employment (i.e., from 8,300 to 7,250 workers) projected for the years 1997–2010.

Employment requirements for opration of the immobilization facility at SRS under Alternative 7A would be
the same as those for Alternative 6A (see Section 4. 10.2.3).

4.14.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows.

Radiological Impacts. Table 4-134 reflects the potential radiological impacts on three individual receptor
groups at fNEEL and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed membr of the public. The table depicts the projectd

aggregate LCF risk to these groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
2.2 person-rem at INEEL and 2,3x10-3 person-rem at SRS. The corresponding number of LCFS in the
population from 10 years of operation would be 0.011 around fNEEL and 1.2x10-5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at INEEL would be 0.016 mrem. From 10 years of operation, the corresponding LCF risk to this
individual would be 8.OX10-8. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operation of the immobilization facility at SRS would
be 2.4x10-s mrem. From 10 years of operation, the corresponding LCF risk to this individual would be
1.2x 10“10. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatory starrdards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).
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Table 4-134. Potential Radiological Impacts on the Pubtic of Operations Under
Alternative 7A: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobilization in New Construction and DWPF at SRS

Pit lNEEL Immobilization
Impact Conversion MOX Total Ceramic Glass

Population within 80 km for year 2010

Dose (person-rem) 2.2 0.014 2.2 2.3x IO”3 2.2 XIO”3

Percent of natural background” 3.3 XIO”3 2. IXIO”5 3.3XI03 I.oxlo”f’ I. OX1O”6

1O-year latent fatal cancers 0.01 I 7.OX10-5 0.011 1.2XIO”5 LIXIO-5

Maximally exposed individual
Annual dose (mrem) 0.015 1.2x 10”3 0.016 2.4x10-5 2.2XI0-5

Percent of natural background’ 4.2xIO”3 3.3XI04 4.5 X1O”3 8.1x106 7.5 XI0-6

10-year latent fatal cancer risk 7.5X1O”5 6.OX10-9 8.0x10-S 1.2X1OIO I.lxlo-lo
Average exposed individual within 80 kmb

Annual dose (were) 0.012 7.7 XIO”5 0.012 2.9x 10“6 2.8x10”6

10-year latent fatal cancer risk 6.OX10“s 3.9xlo-lo 6.f3x 10-8 1.5xlo”f I I.4X10” II
a The annual natural background radiation level at INEEL is 361 nuem for the average individual; the population within 80 km

(50 nd) in 2010 would receive 66,000 person-rem. me annual natural background radiation level at SRS is 295 tnrem for the
average individual; tbe population within 80 km (50 h) i“ 2010 would receive 23 1,7CQperson-rem.

b Obtained by dividing the ppulation dose by the numkr of Fople projected to live within 80 km (50 mi) of INEEL ( 182,8W) and
the SRS APSF (785,4W) in 2010.

Key: APSF, Actinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facilitfi FPF, Fuel Processing Facility.
Source: Appendix J.

Doses to involved workers from normal operations are given in Table 4-1 35; these workers are defined as

those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion md MOX facility workers would k 500 mrem; to immobilization facility workers, 750 mrcm. The
annual dose mceivcd by the total site workforce for each of these facilities has &n estimated at 170, 175, and
174 person-rem, mspcctively. The risks and numbers of LCFS among the different workers from 10 years of
operation sre included in Table 4-135. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Table 4-135. Potential Radiological Impacts on Involved Workers of Operations Under Alternative
7A: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobiffaation in New Construction and DWPF at SRS
INEEL Immobilization

Impact Pit Conversion MOX Total (Ceramic or Glass)
Number of badged workers 341 350 691 232
Total dose (person-remlyr) I70 175 345 174
1O-year latent fatal cancers 0.68 0.70 I .4 0.70
Average worker dose (memlyr) 500 500 500’ 750

10-year latent fatal cancer risk 2.OXI0“3 2.OXI03 2.OXI0“3 3.OXI0“3
a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facilitfi FPF, Fuel Processing Facility.
Note: The radiological limit for an individual worker is 5,W INedyr (DOE 1995e), HMvev~~, the m~i~um d~~~ to ~ ~~~k~r

involved in operations would bc kept below the DOE administrative control level of 2,t3iXJnuetiyr. An effective ALARA program
would ensure that doses are reduced to levels rhat arc as low as is reasonably achievable.
Source: UC 1998f, 1998g, 19981, 1998m,
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Hazardous Chemical Impac@. Ethylene glycol should be released as a result of operations at the INEEL

under this alternative. The Hazard Index (4x 10-5) would be much lower than 1, indicating that adverse,
noncancer health effects should not be incurred. No carcinogenic chemicals would be released as a result of
operations.

4.14.2.5 Facifity Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility in FPF and the MOX facility at fNEEL are presented in Tables +136 and 4-137. The potential

consequences from operation of the immobilization facility at SRS would be equivalent to those included in
Alternative 3A (see Tables ~1 and 4-42). More details on the method of analysis, assumptions, and specific
accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

Table 4-136. Accident Impacts of Pit Conversion Under Alternative 7A: Pit Conversion in FPF and
MOX in New Construction at INEEL, and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Doze Wittrin Fatslitiea

Frequency Worker Nmrinvrdved Boundary at Site 80 km Within
Accident (per year) (rem)a Workerb (rem)’ Boundaryb (person-rem)a 80 kmc

Fire Unlikely 6.4x106 2.5x109 1. IXIO-6 5.3 XIOI0 2. IXI04 I .Ox 107

Explosion Unlikely

Leaks/spills of Extremely
nuclear material unlikely

Tritium release Extremely
unlikely

Criticality Extremely
unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
tire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely

1.7X1O”3 6.7x10”7

2.3x10”6 9.3xlo”l’l

1.8x10”1 7. IXIO-5

3.3 XIO”2 1.3XIO”5

2. IXI04 8.2x IO”S

I.lxlo-’ 4.5 XI0-5

2,6x 102 1.OX1O”’

2.8XI04 I .4x Io-’ 5.5 XI0-2

3.9 XIO”7 1.9X IO”I0 7.7 XI0-5

3.OX1O2 1.5XI05 5.9

1.6x10-3 7.9 XI0-7 8.5x IO”2

3.4XI05 1.7XIO”S 6.8 XI0-3

2.9x10-3 1.5X1O”6 3.6x10”1

6.7 3.3 XI0-3 8.4x 102

2.7x10-5

3.8x IO”S

2,9x 103

4.2x105

3.4 XIO”6

1.8x 104

4.2x10-1

unlikely

a For 95th percentile meteorological conditions. With the exception of doses due 10 criticality, the stated doses are from the
inhatalion of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b Increased likelihood (or probability) of cancer fatality for a hypothetical individual (a single non involved worker at a distance of
1,~ m [3,281 ft] or at the site bundaty, whichever is snratler, or for a hy~thetical individual in the offsite population at the site
boundaV) if exposed to the indicated dose. The value that assumes that the accident has occurred

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 tni) Siven exposure to the
indicated dose. me value assumes that the accident has occurred.

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility.
Source: Calculated using tbe source terms in Table K-9 and the MACCS2 computer code.
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Table 4-137. Accident Impacts of MOX Facility Under Alternative 7A: Pit Conversion in FPF and
MOX in New Construction at INEEL, and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km Within
Accident (per year) (rem)’ Workerb (rem)” Bnundaryb (person-rem)’ 80 km”

Criticality Extremely 1.2xlol 4.6XIO”5 2.4x IO”3 1.2XI0-6 1.1X1O”I
.

unlikely

Explosion in Extremely 3.6x10-3 1.4X I0“6
sintering furnace unlikely

Fire Extremely 2.2XI05 8.8 XIO”9
unlikely

Design basis Unlikely 5.1 X1O”4 2. IXI07

earthquake

Beyond-design-basis Beyond 6.4 XIO”2 2.6x 105
tire extremely

unlikely

Beyond-design-basis Extremely 6.0x 102 2.4x10”1

earthquake unlikely to
beyond
extremely

8.5x10”5 4.2x IO”8 1.2XI0-2

5.2x IO”7 2.6x 10”1° 7.2x10-5

1.2XI05 6.OX10-9 1.7x10“3

1.6x10-3 8.2x10”7 2. IXIO”l

1.5XI01 7.7XIW3 1.9xlo3

5.4 XIO”5

5.9X104

3.6x108

8.3x10-7

I .Ox Io~

9.7XIOI

unlikely”
a For 951h percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the

inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.
b Increasd likelihood (or probability) of cancer fatali!y for a hypothetical individual (a single noninvolved worker at a distance of

1,000 m [3,28 I ft] or at the site bo.nd~, whichever is smafler, or for a hypothetical individual in the offsite population at the site
boundary) if exposed to the indicated dose, The value that assumes that the accident has occurred,

c Estimaled numkr of cmcer fatalities in rhe entire offsite ppulation out to a distance of 80 km (50 mi) on exposure to the indicated
dose. The value assumes that the accident has occurred.

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility.
Source Calculated using the source terms in Table K–9 and the MACCS2 computer code.

Public. The most severe consequences of a design basis accident for the pit conversion facility would be
associated with a tritium release and for the MOX facility, a nuclear criticality. Bounding mdiological
consequences for the MEI are from the tritium release at fNEEL, which would result in a dose of 0.03 rem,
corresponding to an LCF probabilityy of 1.5x10-5. A nuclear criticality of 1019 fissions would result in an ME I

dose of 2.4x 10”3 rem at the MOX facility at fNEEL. Among the general population in the environs of fNEEL,
an estimated 2.9x10-3 LCF could occur as a result of the bounding tritium release accident. The frequency
of such an accident is estimated to be between 1 in 10,000 and 1 in 1,000,000 per year, For a discussion of
the most severe consequences of a design bmis accident for the immobilization facility, see Section 4,4,2,5.

A beyond-design-basis earthquake at fNEEL could result in the collapse of the pit conversion facility in FPF

and the MOX facility, and an estimated 1,4 LCFS among the general population. It should k emphasized that

a seismic event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE
facilities, and would afmost certainly cause widespread failure of homes, office buildings, and other stmctures
in the surrounding area. The overall impact of such an event must therefors be seen in the context not only

of the potential mdiological impacts of these other facilities, but of bundfeds, possibly thousands, of immediate
fatalities from falling debris, The frequency of such an earthquake is estimated to be between I in 100,000
and 1 in 10,000,000 per year.
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The beyond-design-basis accident at SRS would be equivalent to that discussed in Section 4.10.2.5

Noninvolverf Worker. Consistent with the analysis presented in the Sforage and Disposition Final PEIS, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,

and assumed tu be 1,000 m (3,28 1 ft) from the Iucation of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the tritium release at the it conversion facility. The consequences

?of such an accident would include an LCF probability of 7.1x IO-

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would bc ex~ted from leaks, spills, and smaller fires. These accidents are such that involved workers would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries frum flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality occumed, workers within tens of meters could receive very high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissiuns), the distance from the criticality, and the amount of shielding provided by the stmctures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures tu high radiation exposures and uptakes of radionuclides. For most accidents.
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at fNEEL and SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,161 ~rson-years of labor and the standard DOE occupational accident rates.

approximately 325 cmes Of nOnfatal ~cupatiOnal injuy Or illness and 0.33 fatality could be expected for tbe
duration of operations.

4.14.2.6 Transportation

Under Alternative 7A, transportation to and from INEEL would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit conversion facility. During

dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to the Oak Ridge Reservation (ORR) for storage and pit parts via SST to LANL.

After conversion, the plutonium in the pit conversion facility would be in the form of plutonium oxide. This

material would be transferred through a secure tunnel to the MOX facility at INEEL for fabrication into MOX
fuel pellets.

It is assumed that depleted uranium hexafluoride needed for MOX fuel would be shipped via commercial tmck
to the uranium conversion facility, where it would be converted into uranium dioxide (see Section 4.3.2.6).
After conversion, the depleted uranium dioxide would be shipped via commercial truck from the conversion
facility to the MOX facility at INEEL. This material would be blended with plutonium dioxide at the MOX
facility, fabricated into MOX fuel pellets, and placed in MOX fuel reds. After fabrication, the MOX fuel rods
would be shipped to a domestic reactor site, where they would be placed in fuel assemblies and irradiated.
Shipments of unimadiated MOX fuel ruds would be made in an SST because unirradiated MOX fuel in large
enough quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed
in, this transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at SRS under this alternative wuuld require that surplus nonpit plutonium in variuus forms,
excluding clean metal, be shipped from current storage Iucations (i.e., SRS, Hanford, INEEL, LANL, and
RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal
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or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the smplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to DWPF in S-Area, This intrasite transportation-from F-Area to S-Area+ould require the
temporary shutdown of roads on SRS. It would, however, provide for all the necessary security and for
reduced risk to the public; SSTS would not be required.

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted umnium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at DWPF, it would be shipped to a geologic repository
for ultimate disposition, Because HLW would be displaced by the cans of immobilized plutonium suspended
in the HLW canister, additional canisters-to accommodate the displaced HLW—would be required over the

life of the immobilization program. According to estimates, up to 125 additional canisters of HLW would be
needed to meet the demands of surplus plutonium disposition under Alternative 7A. The WM PEIS
documents an analysis of different options for the shipment of these canisters to a geologic repository using
either tmcks or trains. The analysis revealed that shipment by train would pose the lower risk. However, no
ROD has yet been issued regarding these shipments. To bound the risks associated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in the highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per tmck.

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.14,1.2 and 4.14.2,2,
would involve no major increase in the mounts of waste already being managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS,

In all, approximately 2,500 shipments of radioactive materials would be carried out by DOE under this
alternative, The total distance traveled on public roads by trucks carrying radioactive materials would be
7.4 million km (4,6 million mi),

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 53 person-rem; the dose to the public,
63 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.021 LCF among transportation workers and 0.032 LCF in the total affected
population over the duration of the transportation activities. The estimated number of nonmdiological fatalities
from vehicular emissions associated with this alternative is 0,025.

Impacta of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than 1 in 10 million per year) is a shipment
of plutonium pits from one of DOE’s storage locations to the pit conversion facility with a severity category
VIIf accident in a nmd population zone under neutral (average) weather conditions. The accident could result
in a dose of 29 person-rem to the public for an LCF risk of 0.015 and 32 rem to the hypothetical MEI for an
LCF risk of 0.016. (The MEI receives a larger dose than the population because it is unlikely that a person
would be in position, and remain in position, to receive this hypothetical maximum dose.) No fatalities would
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be expected to occur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than 1 chance in 10 million per year.

Estimates of the total ground transportation accident risks under Alternative 7A m as follows: a radiological
dose to the population of 21 person-mm, resulting in a total population risk of 0.011 LCF, and traffic accidents
resulting in 0.084 traffic fatalities.

4.14.2.7 Environmental Justice

As discussed in other parts of Section 4.14.2, routine operations conducted under Alternative 7A would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing new INEEL would
be approximately 1 in 11 million (see Table 4-134); the likelihood for the MEI residing near SRS would be
essentirdly zero. The number of LCFS expected among the general population residing near INEEL and SRS

from accident-free operations would increase by approximately 0.011 and 1.2x10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.14.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
geneml population (see Tables Ml, #2, 4136, and 4-137). However, it is highly unlikely that a beyond-
design-basis earthquake would wcur. Accidents at the sites pose no significant risks (when the probability
of occm’rence is considered) to the population residing within the area potentially affected by radiological
contamination.

As described in Section 4.14.2,6, no Mlological or nonradiological fatalities would be ex~ted to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities k expected to result from transportation accidents.

Thus, implementation of Alternative 7A would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.15 ALTERNATIVE 7B

Alternative 7B would involve constructing and operating the pit conversion and MOX facilities at INEEL and

the immobilization facility at SRS. The pit conversion facility would be located in the existing FPF building,

and the MOX facility would be located in a new buildlng. The immobilization facility would ~ located in the
existing Building 22 I–F in F-Area. Activities at fNEEL would be the same as under Alternative 7A and
activities at SRS would be the same as under Alternative 6C.

4.15.1 Construction

4.15.1.1 Air Quality and Noise

Potential air quality impacts of construction under Alternative 7B at fNEEL are the same as those for

Alternative 7A (see Section 4.14. 1.1). Noise impacts am the same as those for Alternative 7A at INEEL (see
Section 4.14,1. 1).

Potential air quality impacts of construction under Alternative 7B at SRS are the same as those for
Alternative 6C (see Section 4.12.1.1). Noise impacts am the same as those for Alternative 6C at SRS (see
Section 4.12, I, 1).

4.15.1.2 Waste Management

At INEEL, construction impacts of this alternative would be the same as for Alternative 7A. See
Section 4,14,1.2 for a description of the impacts of this alternative on the waste management infrastnrcture
at INEEL.

At SRS, construction impacts of this alternative would be the same as for Alternative 6C. Se Section 4.12.1,2
for a description of the impacts of this alternative on the waste management infrastmcture at SRS.

4.15.1.3 Socioeconomic

Construction-related employment requirements for Alternative 7B would be as indicated in Table 4138.

Table 4-138. Construction Employment Requirements
for Alternative 7B: Pit Conversion in FPF and MOX in New

Construction at INEEL, and Immobilization in
Building 221-F and DWPF at SRS

Year Pit Conversion MOX Iounobilization Total
2001 102 0 0 102

2002 I 54 290 248 692

2003 92 508 4ci3 1,OrnI

2004 0 334 330 664

2W5 o 170 0 I 70

2006 0 160 0 160

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility.
Source: UC 1998i, 1998j, 19981, 1998m.

Employment requirements for construction of the pit conversion and MOX facilities at INEEL under this
alternative would be the same as those for Alternative 7A (see Section 4.14.1.3),
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Employment requirements for construction at SRS under Alternative 7B, involving modification of

Buildlng 221–F for plutonium conversion and immobilization, would k the same as those for Alternative 6C
(see Section 4.12.1 .3).

4.15.1.4 Human Health Risk

Rsdiolo@cal Irrrpacta. No radiological risk would be incurred by members of the public from construction
activities. Summaries of radiological impacts of construction activities are presented in Table 4-139 for
workers at risk. According to rt?cent tilation sumeys (Mitchell et al. 1997; UC 1998i, 1998j, 19981, 1998m)
conducted at the INEEL INTEC area and the SRS F-Area, construction workers at either site could receive
doses above natural background mdiation levels as a result of other ongoing or past activities. Regardless of
lwation, construction worker exposures would be limited to ensure that doses are maintained as low as is
reasonably achievable, and workers would be monitored (badged) as appropriate.

Table *139. Potential Radiological Impacts on Construction Workera of
Alternative 7B: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobifimtion in Building 221-F and DWPF at SRS
Impact Pit Conversion’ MOXb 3NEEL Total Immobilizationc

Total dose (person-redyr) 0,55 1.4 2,0 4.7

Annual latent fatal cancersd 2.2X104 5.5X104 7.7X104 1.9x I 0-3

Average worker dose (rnretnlyr) 4.7’ 4.7’ 4.7f 15

Annual latent fatal cancer risk 1.9x 10+ 1.9x I 0-6 1.9XI04 6.OX106

~ An estimated average of 116 workers would be associated with annual constmction and modification operations.
An estimated average of 292 workers would& associated with annual comttuction operations.

c mere would h 315 workers associatd with construction md mcdiftcation of the existing Building 221–F. ‘f”nenum~r would
d be the same for immobilization in either ceramic or glass.

Values are based on a nsk factor of 4t3t3latent faral cancers per million person-rem set by the Nationat Research Council’s
Committee on !he Biological Effects of Ionizing Radiations.

~ Value is based on the number of expected constmction workdays per year and an 8-hr workday.
Represents an average of the doses for both facilities.

Key: DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility.
Note: The radiotogicat limit for construction workers is IN mrerniyr because they are categorized as members of the public
(DOE 1993). An effective ALARA program would ensure that doses are reduced to levels that are as low as is rcasonabty
achievable.
Source: Mitchell et al. t 997; lCRP 199 l; NAS t 990 UC 1998i, 1998j, 19981, 1998m.

Hazardous Chemical Impacts. Because the estimated airborne concentration of benzene delivered to the
maximally exposed member of the public at the INEEL under this alternative would be the same as that for
Alternative 7A, the estimated cancer risk associated with this exposure would also be the same.

4.15.1.5 Facility Accidents

Construction of plutonium disposition facilities at ~EL and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,788 person-year’s of construction labor and standard industrial accident rates, approximately 280 cases of
nonfatal occupational injury or illness and 0.39 fatality could be expected (DOL 1997a, 1997b). As all
construction would take place prior to intmchtction of the radiological process inventory, no noteworthy
radiological accidents should occur.
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4.15.1.6 Environmental Justice

As discussed in the other parts of Section 4.15.1, constnrction under Alternative 7B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 7B at INEEL and SRS

would have no significant impacts on minority or low-income populations.

4.15.2 Operations

4.15.2.1 Air Quality and Noise

Potential air quality impacts of operation of facilities under Alternative 7B at INEEL are the same as those for
Alternative 7A (see Section 4.14.2. I). Noise impacts are the same as those for Alternative 7A at fNEEL (see
Section 4.14.2.1 ).

Potential air quality impacts of operation of the immobilization facility under Alternative 7B at SRS are the
same as those for Alternative 6A (see Section 4.10.2.1), Noise impacts are the same as those for
Alternative 6A at SRS (see Section 4.10,2,1 ),

The combustion of fossil fuels associated with Alternative 7B would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x10-4 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.15.2.2 Waste Management

At lNEEL, impacts of operations for this alternative would be the same as for Alternative 7A. Therefore,
see Section 4.14.2.2 for a description of the impacts of this alternative on the waste management infrastmcture
at LNEEL.

At SRS, impacts of operations for this alternative would be the same as for Alternative 6C. Therefore,
see Section 4.12.2.2 for a description of the impacts of this alternative on the waste management infrastmcture
at SRS.

4.15.2.3 Socioeconomic

Employment requirements for operation of the pit conversion and MOX facilities at ~EEL under

Alternative 7B would be the same as those for Alternative 7A (see Section 4, 14,2.3).

Employment requirements for operation of the immobilization facility at SRS under Alternative 7B would be
the same as those for Alternative 6C (see Section 4. 12.2.3).

4.15.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows.
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Radiological Impacts. Table +140 reflects the potential radiological impacts on three individual receptor
groups at INEEL and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally
exposed memkr of the public, and the average exposed member of the public. The table depicts the projected

aggregate LCF risk tO these groups from 10 yeara of operations. To put operational doses into perspective,
comparisons with doses from nattrml background radiation are also provided in the table.

Table 4-140. Potential Radiological Impacts on the Pubtic of Operations Under Alternative 7B:
Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobilization in Building 221-F and DWPF at SRS

Pit INEEL Immobilization
Impact Conversion MOX Totsl Ceramic Glass

Population witbin 80 km for year 2010
Dose (person-rem) 2.2 0.014 2.2 2.3x IO”3 2.2XI03

Percent of natural background= 3.3 XI0-3 2. IXIO”5 3.3 XIO”3 1.Ox I06 1.OXIO-6

IO-year latent falal cancers 0.011 7.OX10“5 0.011 1.2XIO”5 1. IXIO”5

Maximally exposed individual
Annual dose (mrem) 0.015 1.2XIO”3 0.016 2.4x10-5 2.2X1O”5

Percent of natural background= 4,2x10-3 3.3XI04 4,5X103 8.1x IO-6 7.5XIQ6

10-year latent fatal cancer risk 7.5 XIO”* 6.0x 109 8.0xIO”8 I.2X1O”’” l.lxlo’”
Average exposed individual witi!rr 80 kmb

Annual dose (mrem) 0.012 7.7 XIO”5 0.012 2.9x10-6 2.8x IO”6

10-year latent fatal cancer risk 6,0x 10“s 3.9X IO”’” 6.OX108 1.5XIO”II I.4X1O””

a The annual naalral background radiation level at INEEL is 361 nuem for [he average individual; the population within 80 km
(50 mi) in 2010 would receive 66,fKM person-rem. The annual natural background radiation level a! SRS is 295 mrem for the
average individual; the population within 80 km (50 mi) in 2010 would receive 230,500 person-rem.

b Obtained by dividing [he ppulation dose by lhe number of @ople projected to live within 80 km (50 m) Of INEEL ( 182,800) and
SRS Building 221-F (781.5W) in 2010.

Key DWPF, Defense Waste Processing Facility; FPF, Fuel Processing Facility.
Source: Appendix J.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
2.2 person-rem at fNEEL and 2.3x 10“3 person-rem at SRS. The corresponding number of LCFS in the
population from 10 years of operation would be 0.011 around INEEL and 1.2x10-5 around SRS. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at INEEL would be 0.016 mrem. From 10 years of operation, the corresponding LCF risk to this
individual would be 8.OX10“8. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operation of the immobilization facility at SRS would
be 2.4x10”5 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be
1.2x 10- ‘O. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this

SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation

of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and

reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatory stand~s established by DOE and EPA (such as DOE order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table +14 I; these workers are defined as
those directly associated with prucess activities. Under this alternative, the annual average dose to pit
conversion and MOX facility workers would be 5W mrem; to immobilization facility workers, 750 mrem. The
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annual dose received by the total site workforce for each of these facilities has been estimated at 170, 175, and
194 ~rson-rem, respectively. The risks and numbers of LCFS among the different workers from 10 years of
operation arc included in T~ble 4-141. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits and ALARA programs (which would include
worker rotations),

Table 4-141. Potential Radiological Impacts on Involved Workers of Ot)erations Under
Alternative 7B: Pit Conversion-in FPF-and MOX in New Construction;t INEEL, and

Immobilization in Building 221-F and DWPF at SRS
INEEL Immubilimtirm

Impact Pit Conversion MOX Total (Ceramic or Glass)
Numberof badged workers 34 I 350 691 258

Total dose (person-remlyr) 170 I75 345 I94

IO-year latent fatal cancers 0,68 0.70 I .4 0.77

Average worker dose (mrem/yr) 500 500 500’ 750

10-year latent fatal cancer risk 2. OXIO-3 2.OXIo-~ 2.OX10-3 3.OXI0-3
a Represents an average of doses for both facilities.
Key: DWPF, Defense Waste Processing Facitity WF, Fuel Processing Facitity,
Note: The radiological limil for an individual worker is 5,~ mremlyr (DOE t 995e). Howe.er, the maximum dose to a worker
involved in o~rations would be kept below the ~E administrative control level of 2,1XI0mrendyr. An effective Af.ARA program
would ensure that doses are reduced to levels lhat are as low as is reasonably achievable.
Source: UC 1998i, 1998j, 19981, 1998m.

Hamrdous Chemical Impack. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at the NEEL under this affemative would bc the same as that
for Alternative 7A, the estimated noncancer risks associated with exposure to this compound would also be
the same. No carcinogenic chemicals would be released as a result of operations.

4.15.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit and
MOX facilities at INEEL are equivalent to those included in Alternative 7A (see Tables 4-136 and 41 37),
and the potential consequences from operation of the immobilization facility at SRS, equivalent to those
included in Alternative 3B (see Tables 4-51 and 4–52). Details on the specific accident scenarios are
presented in the discussion of Alternative 2 in Section 4,3.2.5.

Poblic. The design basis accidents for the immobilization facility in Building 221 –F at SRS are discussed in
Section 4.5.2.5, The design basis accidents for the pit conversion facility in FPF and the MOX facility at
INEEL are discussed in Section 4.14.2,5,

The beyond-design-basis accident at fNEEL would be equivalent to that discussed in Section 4.14.2.5. The
beyond-design-basis accident at SRS would be equivalent to that discussed in Section 4.12.2,5,

Noninvolved Worker. Consistent with the malysis presented in the Srorage and Disposition Fire/ fEIS, the

noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
af3dassumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, md downwind from that location, For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design-basis earthquake at SRS, The consequences of such an

accident would include an LCF probability of 4.6x10-3.
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Maximally Exe Involved Worker. No major consequences for the maximally ex~sed involvd worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would

either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality occurred, workers within tens of meter’s could receive very high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the d!stance from the criticality, and the amount of shielding provided by the structures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers &lng killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at fNEEL and SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks, Given
the estimated employment of 10,447 person-years of labor and the standard DOE mcupational accident rates,

aPPmxima@lY 334 cases of nonfatal Occupational injury or illness and 0.33 fatality could be expected for the
dumtion of operations.

4.15.2.6 Transportation

Because the only difference between Alternative 7A and 7B is the location of the immobilization facility within
F-Area at SRS, the transportation required for Alternative 7B would be the same as that for Alternative 7A.
Therefore, the transportation risks associated with Alternative 7B are equivalent to those discussed in
Section 4.14.2.6.

4.15.2.7 Environmental Justice

As discussed in other parts of Section 4.15.2, routine operations conducted under Alternative 7B would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near fNEEL would
& approximately 1 in 12 million (see Table 4-140); the likelihood for the MEI residing near SRS would be
essentially zero. The number of LCFS expccd among the general population residing near fNEEL and SRS

from accident-free operations would increase by approximately 0.011 and 1.2xIO”5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.15.2.5). A beyond-design-basis earthquake would & expected to result in LCFS among the
general population (see Tables 4-51,4-52,4136, and 4-137), However, it is highly unlike] y that a beyond-
design-basis earthquake would occur. Accidents at the sites pose no significant risks (when the probability
of occumnce is considered) to the population residing within the area potentially affected by radiological
contamination.

As de=ribed in Section 4.15.2.6, no radiological or nonmdiological fatalities would b expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 7B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups witiln the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.

4-197



S<trpltts Plutonium Disposition Dmfi Environmental Impacr Statement

4.16 ALTERNATIVE 8

Alternative 8 would involve constructing and operating the pit conversion and MOX facilities at INEEL and

the immobilization facility at Hanford. The pit conversion facility would be Iucated in the existing FPF
building, and the MOX facility would be located in a new building. The immobilization facility would be
Iucated in the existing FMEF building in the 400 Area. Activities at INEEL would be tbe same as under

Alternative 7A.

4.16.1 Construction

4.16.1.1 Air Quality and Noise

Potential air quality impacts of construction under Alternative 8 at INEEL are the same as those for
Alternative 7A (see Section 4.14,1.1). Noise impacts are the same as those for Alternative 7A at INEEL

(see Section 4.14.1. 1),

Sources of potential air quality impacts of constmction under Alternative 8 at Hanford include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
o~ration of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G,

A comparison of maximum air pollutant concentrations at Hanford, including the contribution from
construction activities, with standards and guidelines is presented as Table 4-142. Concentrations of air
pollutants, especially PM lo and total suspended particulate, would likely increase at the site boundary, but
would not exceed the Federal or State ambient air quality standards, Occasional exceedunces of the PM,0 and
total suspended particulate standards attributable to natural sources would be expected to continue. Air

pollution impacts during constrrrction would be mitigated by applying, as appropriate, standard dust control
practices such as watering or sweeping of roads and watering of exposed areas.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat from current
emissions during the planned construction periti because of an expected decrease in overall site employment.

The Imation of these facilities at Hanford relative to the site boundary and sensitive receptors was examined
to evaluate the potential for onsite and offsite noise impacts. Noise sources during construction would include
heavy constmction equipment, employee vehicles, and truck traffic. Traffic noise associated with construction
of these facilities would occur on the site and along offsite Iucal and regional transportation routes used to
bring construction materials and workers to the site. Given the distance to the site boundary (about 7,1 km
[4.4 mi]), noise emissions from construction equipment would not be expected to annoy the public. These
noise sources would be far enough away from offsite areas that the contribution to offsite noise levels would

k small. Some noise sources could result in onsite impacts, such as the disturbance of wildlife. Noise impacts
would not affect threatened and endangered species because there are no threatened and endangered species
habitats near the facility site (see Section 4.26). Traffic associated with constmction of these facilities would
likely produce less than a 1-dB increase in noise levels along roads used to access the site, and thus would not
result in any increased annoyance of the public,

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997), However, DOE has implemented appropriate hearing protection

programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.
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Table 4-142. Evaluation of Hanford Air Pollutant Concentrations Associated W]th Construction
Under Alternative 8: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobilisation in FMEF and HLWVF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pa/ ~3)a

@d
~3, 0tim3) Guideline

Criteria pcdlufsntr

Carbon monoxide 8 hours 10,OOO 0.224 34.3 0.34

I hour 40,m 1.52 49.8 0.13

Nitrogen dioxide Annual Ico 0.0173 0.267 0.27

PMIO Annual 50 0.00248 0.0204 0.041

24 hours 150 0.0903 0.86 0.57

Sulfur dioxide Annual 50 0.00 I 74 1.63 3. I
24 hours 260 0.0194 8.93 3.4
3 hours 1,3m 0.132 29.7 2,3
I hour 700 0.395 33.3 5.1

Other regulated
pollutants

Total suspended Annual 60 0.W248 0.0204 0,034
particulate 24 hours 150 0,0903 0.860 0.57

Hazardous and other
toxic compounds

Other toxicsb Annual 0.12 0 0.000Q06 0.0050

~ ~e, morestringent of the Federal and State srandardsis presented if~thexisI fortheaveraging perid.
Various toxic a,r pollutants (e.g., lead, benzene, hexane) could be enutted during construction and were analyzed as benzene.

Ken FMEF, Fuels and Materiats Examination F=ilit~ FPF, Fuel Prwessing Facilitfi HLWVF, high-level-waste vilification facilitx
SPD, surplus plutonium disposition.

Source: EPA 1997a: WDEC 1994.

4.16.1.2 Waste Management

At INEEL, construction impacts of this alternative would be the same as for Alternative 7A. See
Section 4.14.1,2 for a description of the impacts of this alternative on the waste management infrastructure
at INEEL.

Table +143 compares the wastes generated during modification of the FMEF building at Hanford with the
existing treatment, storage, and disposal capacity for the various waste types.

It is anticipated that no TRU waste, LLW, or mixed LLW would be generated during the 3-year modification
perind. Inaddition, nosoilcontminated with huardous orrtiioactive constituents should degenerated
during modification. However, ifanywem generated, thewaste would bemanaged inaccordance with site
practice andapplicabIe FederaI and State regulations. Waste generation would bethesame forthe ceramic
mdglmsimmobilization twhnolo~esM ausethes mesimfacilityw ouldbbuiltu ndereitierscentio. For
this SPD EIS, it is assumed that hszardous waste and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices.

Huzardous wastes generated during mdltication of the FMEF building at Hanford would be typical of those
generated dunngmdlfication ofasr industrial facility. Anyhazardous wastes generated during modification
would & packaged in DOT-approved containers and shipped off the site to permitted commercial recycling,
treatment, anddisposal facilities. ~etititional waste load generated during themodification period should
not have a major impact on the Hanford hazardous waste management system,
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Trrble4-143. Potential Waste Management fmpacbof Comtntion Under AIternative8:
Immobilization in FMEF and HLWVF at Hanford

Estimated Estimsted Additional Wssts Generation as a Percent of b
Additionat Waste Characterization or Storage Disposat

Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity
Hazardous 4 NA NA liA

Nonhazardous

Liquid 3,7fxl 2= NA .2d

Solid 150 NA NA NA

~ See definitions in Appndix F.8.
Treatment capacities, md the dispsat capacity for nonhazmdous liquid waste, are compti with estimstd additional annurd waste
generation. All other storage and dispsal capacities are compsred with total estimated additional waste generation assuming a
3-yeu modification period.

~ Fercent of capacity of the 400 Area sanitary sewer.
Percent of capacity of the WPSS Sewage Trcatmnt Facility.

WV FMEF, Fuels snd Materials Examination Facility; HLWVF, high-level-waste vitrification facilitfi NA, not applicable (i.e., it
ISsssumed that the majority of the hszzrdous waste and nonhazardous solid waste would k treated md disposed of off the site by
the construction contractor WPPSS, Washington Public Power Supply System.

Nonhazardous solid wastes generated during modification of the FMEF building at Hanford would be
packaged in conformance with stzndard industrial practice and shipped to offsite commercial facilities for
recycling or disposal. The additional waste load generated during the modification period should not have a
major impact on the nonhazardous solid wsste matra8ement system at Hanford,

To k consemative, it was assumed that all nonhazardous liquid wastes genersted during modification of the
FMEF building at Hanford would be managed on the site at the WPPSS Sewage Treatment Fscility, even
though it is likely that much of this waste would be collected in pot-table toilets and would be msnaged at
offsite facilities, Nonhazardous liquid waste generation during modification is estimated to be 2 percent of
the 235,000-m3/yr (307,000-yd3/yr) capacity of the 400 Area srmitsry sewer and 2 percent of the

235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, management
of these wmtes at Hanford should not have a major impsct on the nonhazardous liquid wsste treatment system
during the modification period.

4.16.1.3 Socioeconomic

Construction-rslated employment requirements for Alternative 8 would k ss indicated in Table 4-144.

Table +144. Construction Employment Requirement for
Alternative 8: Pit Conversion in FPF and MOX in New Construction

at INEEL, and Immobilintion in FMEF and HLWVF at Hanford
Year Pit Conversion MOX Immobilization Total
2001 I02 0 0 102

2002 154 290 167 611

20Q3 92 508 268 868

2W o 334 236 570

2005 0 170 0 170

2006 0 160 0 160

Key FMEF, Fuelsznd MateriztsExznrinationFacility wF, Fuelhessing Fzcility HLWVF,
high-level-waste vitrification facility.
Source: UC 1998b, 1998c, 19981, 1998m.
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At its peak in 2003, construction of the pit conversion and MOX facilities at INEEL under this alternative
would require 600 construction workers and generate another 612 indirect jobs in the region. The total
employment requirement of 1,212 direct and indirect jobs represents only about 0.7 percent of the total
projected fNEEL workforce, and thus would have no major impact on the REA. It should also have little effect
on community services provided within the INEEL REA. In fact, it should help offset the approximately
13 percent reduction in INEEL’s total workforce (i.e., from 8,300 to 7,250 workers) projected for the years
1997–2005.

At its peak in 2003, construction of the immobilization facility at Hanford would require 268 construction
workers and generate another 275 indirect jobs in the region. The total employment requirement of 543 direct
and indlrcct jobs represents less than 0.2 percent of the total projected REA workforce, and thus should have
no major impacts on the REA. This requirement should also have little effect on community services currently
offered in the ROI. In fact, it should help offset the roughly 15 percent reduction in Hanford employment
(i.e., from 12,900 to 1I ,000 workers) projected for the years 1997-2005.

4.16.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by memkrs of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4145. According to recent radiation suweys (Mitchell et al. 1997; Antonio 1998) conducted in the
INEEL INTEC area and the Hanford 400 Area, construction workers at INEEL could receive small doses
above natural background radiation levels as a result of other ongoing or past activities; no doses above natural
background levels would k expected at Hanford. Construction worker exposures would be limited to ensure
that doses arc kept as low as is reasonably achievable, and workers may be monitored (badged) as appropriate.

Table 4-145. Potential Radiological Impacts on Construction Workera of
Alternative 8: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobifimtion in FMEF and HLWVF at Hanford
Impact Pit Conversiona MOXb 3NEELTotal Irmnobilizatirnrc

Total dose (person-remlyr) 0.55 1.4 2.0 0
Annual latent fatalcancersd 2.2XI04 5.5XI04 7.7xlo~ o
Averagewnrkerdose (nuern/yr) 4.7’ 4,7’ 4,7f o
Annuallatent fatalcancerrisk ,1.9x10”6 L9XIO”6 1.9XI0-6 o
~ An estimated averageof116 workers would be associated with annual conslmction and modification operations.

An estimated average of 292 workers would & ~sociated wirh annual construction operations.
c An estimated average of 244 workers would be associated with annual constmction and modification operations. The number

would he the same for immobilization in eitbcr ceramic or glass.
d “al”e~ ~re based ~“ ~ fi~k factor of 40iI latent fatal c~”c~~s per million ~rson-rem set by the National Research COuncil’s

Committee on the Biological Effects of Ionizing Radiations.
~ Vatue is based on the number of expected construction workdays per year and an 8-hr workday.

Represents an average of doses for both facilities.
Kev FMEF, Fuels md MateriaJsExamination Facility FPF, Fuel Processing Facility HLWVF, high-level-waste vitrification facility.
Note: The radiological limit for construction workers is IW nuemiyr kcause they we categorized as members of the public
(oOE 1993). An effective ALARA program would ensure that doses are reduced to levels that areas low as is reasonably achievable.
Source: Antonio 1998; ICRP 1991; Mitchell et al. 1997; NAS 1990.

Hazardous Chemiral Impacts. The probability of excess latent cancer incidence associated with exposure
to &rrzene released as a result of construction activities at the INEEL under this alternative has been estimated
to be much less than 1 chance in 1 million over the lifetime of the maximally exposed member of the public.

4-20 I



Surplus PlutoniretnDisposition Drafl Environmental Impact Statement

The probability of excess latent cancer incidence associated with exposure to benzene released as a result of
construction activities at Hanford under this alternative has been estimated at 5 chances in 100 million
(5x 10-” ) over the lifetime of the maximally exposed member of the public,

4.16.1.5 Facility Accidents

Construction of plutonium disposition facilities at INEEL and Hanford could result in worker injuries or
fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,48 I person-years of construction labor and standard industrial accident rates, approximately 250 cases of
nonfatal occupational injury or illness and 0.35 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonmdiological areas, no radiological accidents should uccur,

4.16.1.6 Environmental Justice

As discussed in the other parts of Section 4.16.1, construction under Alternative 8 would pose no significant
health risks to the public, me risks would bc negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 8 at INEEL and
Hanford would have no significant impacts on minority or low-income populations.

4.16.2 Operations

4.16.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 8 at INEEL are the same as those
for Alternative 7A(see Section 4.14.2.1). Noise impacts arethesame asthose for Altemative7Aat~EEL
(see Section 4,14.2. 1).

Potential air quality impacts of the operation of the immobilization facility under Alternative 8 at Hanford were

analyzed using lSCST3. O~mtional impacts would msultfrom prwessemissions, emergency diese1genemtor

testing, trucks moving materials and wastes, and employee vehicles. Emissions from these sources are
summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from the immobilization

facility, with stiduds ad@idelines ispmsented as Table 4-l46. Concentrations forimmohilization in the

ceramic form arepresented because rhey would begrcater than those forthe glass form. Concentrations of air

pollutants would likely increase at the site boundary, but would not exceed the Federal or State ambient air
quality standards asaresult of Hanford activities. Occasional exceedances of the PMloand total suspended
pafiiculates standwds attributable tonatural sources would beexpcted tocontinue. Airpollution impacts
during operation would be mitigated; for example, HEPA filtration has been included in the design of the
facility.

For a discussion of how the operation of the immobilization facility at Hanford would affect the ability to
contirme tomcet NESHAPlimits regarding airborne radiological emissions, see Section 4,32.1.4. There are
no other NESHAP limits applicable to operation of this facility,

The increases in concentrations of nitrogen dioxide, PMIO, and sulfur dioxide from the operation of the
immobilization facility would be a small fraction of the PSD Class II area increments as summarized in
Table 4-147.
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Table 4-146. Evaluation of Hanford Air Pollutant Concentrations Associated With Operations
Under Alternative 8: Pit Conversion in FPF and MOX in New Construction at INEEL, and

Immobilization in FMEF and HLWVF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (#g/m3)a (k#m3) (pg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours I O,ooo 0.283 34,4 0.34
I hour 40,000 1.61 49.9 0.13

Nitrogen dioxide Annual Ioil 0.015 0.265 0.27

PMIO Annual 50 O.OiI108 0.019 0.038
24 hours I50 0.012 0.782 0.52

Sulfur dioxide Annual 50 0.001 1.63 3.1
24 hours 260 0.0111 8.92 3.4
3 hours I,3W 0.0752 29.7 2.3
1hour 700 0.226 33.1 5,1

Other kgttlated
pollutants

Total suspended Annual 60 0.WI08 0.019 0.O32
partictdates 24 hours 150 0.012 0.782 0.52

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 420 0 0 0
a The more strinsent of [he Federal and State standzrds is presented if both exist for the averaging period.
Key: FMEF,Fuets and Materids Examination Facility FPF, Fuel Prwessing Facility; HLWVF, high-level-waste vitrification facility
SPD, surplus plutonium disposition.
Source: EPA 1997T WDEC 1994.

Table 4-147. Evaluation of Hanford Air Pollutant Increases Associated With Operations Under
Alternative 8: Pit Conversion in FPF and MOX in New Construction

at INEEL, and Immobilization in FMEF and HLWVF at Hanford
Increase in PSD Class II Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (p#m’) (pg/m3) Increment

Nitrogen dioxide Annual 0.015 25 0.06
PMIO Annual O.Oi)108 17 0.M64

24 hours 0.012 30 0.04
Sulfur dioxide Annual O.ml 20 0.0Q5

24 hours 0.0[11 9i 0.012
3 hours 0.0752 512 0.015

Key: FMEF, Fuels and Materiafs Examination Facilitfi FPF. Fuet Prwessing Facilitfi HLWVF, high-level-waste vitrification facilit~
PSD, prevention of significant deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.

The location of the facility at Hanford relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts, Noise sources during operations would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and Ortck traffic. Traffic noise associated with operation of this facility would Dccuron the site and along
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offsite local and regional transportation. routes used to bring materials and workers to the site. Given the
distance to the site boundq (about 7.1 km [4.4 mi]), noise emissions from equipment would not likely annoy
the public. These noise soumes would be far enough away from offsite areas that their contribution to offsite
noise levels would & small. However, some noise sources could have onsite impacts, such as the disturbance
of wildlife. Noise impacts would not affect threatened and endanged species Mause there are no threatened
and endangered species habitats near the facility site (see Section 4.26). Noise from traffic associated with
o~ration of this facility would likely produce less tharra 1dB incma.sein traffic noise levels along roads used
to access the site, and thus would not result in any increased annoyance of the public,

Operations workers could be exposed to noise levels higher than tbe acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection progmms
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment,

The combustion of fossil fuels associated with Alternative 8 would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent Iess than 2x10”4percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion arrd industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.16.2.2 Waste Management

At INEEL, impacts of operations for this alternative would be the same as for Alternative 7A. See
Section 4.14.2,2 for a description of the impacts of this alternative on the waste management infrastructure at
INEEL.

Table 4–1 48 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at Hanford. Although HLW would
be used in the immobilization process, no HLW would be generated by the SUTIUSplutonium disposition
facilities. Waste generation at Hanford should be the same for the ceramic and glass immobilization
technologies.

Depend!ng in part on decisions in the RODS for the WIvlPEIS, wastes could be treated asrddisposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
January 20, 1998, TRU arrdmixed TRU waste would k certified on the site to cumnt WIPP waste acceptarrce
criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from SUTIUSplutonium disposition facilities &ginning
in 2016 (DOE 1997b: 17), Therefore, it is assumed the TRU waste would be stored on the site until 2016,
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be

treated, stored, arrddisposed of in accordance with current site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at Hanford will be evaluated in the Hanford Site Solid
(Radioactive and Hazardous) Waste Program EIS that is being prepared by the DOE Richland Operations
Office (DOE 1997c).

TRU wastes would& treated, packaged, artd certified to WIPP waste acceptarscecriteria at the new facilities,
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the Waste Receiving and Processing Facility at Hanford.
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Table 4-148. Potential Waste Management Impacts of Operations Under Alternative 8:
Immobilisation in FMEF and HLWVF at Hanford

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity
TRUC 95 5 6 I of WIPP

LLW 60 NA NA <1

Mixed LLW 1 <1 <1 <1

Hazardous 30 NA NA NA
Nonhazardous

Liquid 23,000 ,Od NA I0’
Solid 230 NA NA NA

a See definitions in Ap~ndix F.8.
b ~mtm”t ~apwlli~, ~d the di~~~~ ~aPacltYfor “o”haous liquid waste, are COMpA wilh esti~[~ ~ditiOfl~ ‘nud ‘Mte

generation. All other storage and dispsal capacities are compared with total estimatd additional waste generation assuming a
10-yea o~ration ~riod.

c Includes mixed TRU w~te. Facilities are not ex~cted to generate =motely handled ?RU waste.
d pert,.”t of capacity of the 400 Arsa sanitafy sewer

e Percent of the capacity of WPSS Sewage Treanmnt Facility.
Ke~ FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility; LLW, low-level waste;
NA, not applicable (i.e., the majority of this waste is not routinely treated, stored, or disposed of on the site); TRU, transuranic;
WIPP, Waste Isolation Pilot Ptant; WPPSS, Washington Public Power Supply System.

TRU waste generation at the immobilization facility at Hanford is estimated to be 5 percent of the 1,820-m3/yr
(2,380-yd3/yr)capscity of the Waste Receiving and Processing Facility. A total of 950-m3 (1,240-yd3) TRU
waste would be generated over the 10-yearoperstion period. If all the TRU waste were stool on the site, this
would be.6 percent of the 17,0f30-m3(22,200-yd3) storage capacity avsilable at Hmford. Assuming that the
waste were stored in 208-1(55-gal) drums that could be stacked two high, nod allowing a 50 percent factor for
aisle space, a storage area of about 0.14 ha (0.35 acre) would bs required. Therefore, impacts of the
management of additional quantities of TRU waste at Hartford should not be major.

The 1,590 m3 (2,0g0 yd3) of TRU wastes generated at INEEL and Hanford would be 1 percent of the
143,~-m3 (187,000-yd3) contact-handled TRU waste that DOE plans to dispose of at WfPP and 1 percent
of the current 168,500-m3(220,400-yd3) limit for WfPP (DOE 1997d3-3). Impacts of disposal of TRU waste
at WPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

At Hanford, LLW would & packaged, certified, sod accumulated at the immobilization facility before tmosfer
for additional treatment atrd disposal in existing onsite facilities. A total of 600-m3 (780-yd3) LLW would be
generated over the opcmtion period. LLW generation at surplus Iutonium disposition facilities is estimated

fto be less than 1 percent of the 1.74 million-m3 (2.28 million-yd ) capacity of the LLW Burial Grounds and
less than 1 percent of the 230,000-m3 (301 ,000-yd3) capscity of the Grout Vaults. Using the 3,480 m3ha
disposal Isnd usage factor for Hanford published in the Storage ati Disposition Fiw[ PEIS (DOE 1996aE-9),
~ m3 (780 yd3)of waste would reqtrim0.17 ha (0.42 acre) of disposrd space at Hanford. Therefore, impacts
of the management of this additional LLW at Hanford should not be major.

At Hanford, mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in
a manner consistent with the site treatment pkur. Mixed LLW generation at the immobilization facility is
estimated to be less thao 1 percent of the 1,820-m3/yr (2,380-yd3/ r) capacity of the Waste Receiving and

?.Processing Facility, less thatr 1 percent of the 16,800-m3(22,000-yd ) capacity of the Central Waste Complex,
and less than 1 percent of the 14,200-m3 (18,600-yd3) planned disposal capacity of the Radioactive Mixed
Waste Disposal Facility. Therefore, the management of this additional waste at Hanford should not have a
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major impact on the mixed LLW marragement system, If all TRU waste and mixed LLW generated at the
surplus plutonium disposition facilities at Hanford were processed in the Waste Receiving and Prmessing
Facility, this additional waste would be 5 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of that facility.

At Hanford, any hazardous wastes generated during operation of the immobilization facility would be
packuged in DOT-approved contrrirremarrd shipped off the site to permitted commercial recycling, treatment,
and disposal facilities. The additional waste load generated during the operation pericd should not have a
major impact on Hanford hazardous waste management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office papr, metal carrs,and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at Hanford.

At Hanford, nonhazardous wastewater generated by the immobilization facility would be treated if necessary
before being dischargd to the 400 Area sanitary sewer system, which connects to the WPPSS Sewage
Treatment Facility. Nonhazardous liquid waste generated by the immobilization facility at Hanford is
estimated to be 10 percent of the 235,000 -m3/yr (307,000-yd3/yr) capacity of the 400 Area sanitary sewer,
10 percent of the 235,~-m31yr (307,fXt0-yd3/yr)capacity of the WPPSS Sewage Treatment Facility, and

within the 138,000-m3/yr (18 1,000-yd3/yr) excess capacity of the WPPSS Sewage Treatment Facility
(Mecca 1997). Therefore, management of nonhazardous liquid waste at Hanford should not have a major
impact on the treatment system.

4.16.2.3 Socioeconomic

After construction, startup, arrd testing of the pit conversion arrd the MOX facilities at fNEEL in 2007 under

Alternative 8, an estimated 708 new workers would be required to operate them (UC 19981, 1998m). This

employment level should generate another 1,897 indirect jobs within the region. As this total employment
requirement of 2,605 direct arrd indirect jobs represents about 1.5 percent of the total projected REA

workforce, it should have no major impact on the REA. It should also have a negligible effect on community
services provided within the fNEEL ROI. In fact, it should reduce to 4.1 percent the 13 percent decline in
fNEEL’s total workforce (i.e., from 8,300 to 7,250 workers) projected for the years 1997-2010.

After construction, startup, and testing of the immobilization facility at Hanford in 2007 under Alternative 8,

an estimated 264 new workers would be rcqrrimd to operate it (UC 1998b, 1998c). This level of employment
should generate another 668 related jobs in the region. The total employment requirement of 932 direct and
indirect jobs represents less than 0.3 percent of the projected REA workforce, and should have no major
impact on the REA. Some of the new jobs created under this alternative would be filled from the ranks of the
unemployed, currently 11 percent of the REA’s population,

In the ROI, however, this employment requirement could have minor impacts on community services, for it
should coincide with an overall increase in site employment in connection with constmction of the tank waste
remediation system. Assuming that 91 percent of the new employees associated with this alternative resided
in the ROI, an increase of 848 new jobs in the projected workforce would precipitate an overall population

increase of approximately 1,614 persons, This increase, in conjunction with the population growth forecast
by the State of Washington, would engender increased construction of local housing units. Given the current
population-to-student ratio in the ROI, a population of this size would be expected to include 334 students,
and local school districts would have to increase the number of classrooms to accommodate them.
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Community services in the ROI would be expected to change to reflect the population growth as follows:
21 teachers would be added to maintain the cummt student-to-teacher ratio of 16: 1; 2 police officers would
be added to maintain the current officer-to-population ratio of 1.6:1,000; 5 firefighters would be added to
maintain the current firefighter-to-population ratio of 3.4:1,000; and 2 physicians would be added to maintain
the current physician-to-population ratio of 1.4:1,000. Thus, an additional 31 positions would have to be
created to maintain community services at current levels. The ratio of hospital beds to population in the ROI
would remain at 2.1 beds per 1,000 persons. However, average schoul enrollment would increase to
93.3 percent from the current rate of 92.5 percent unless additional classrooms were built. None of the
projected cbrmges should have a major impact on the level of community services currently being offered in
the ROI.

4.16.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public arsdworkers under this alternative areas follows.

Radiological Impacts. Table 4149 reflects tbe potential radiological impacts on three individual receptor
groups at fNEEL and Hanford: tbe population living within 80 km (50 mi) in the year 2010, the maximally
exposed member of the public, and the average exposed member of the public. The table depicts the projected
aggregate LCF risk to these groups from 10 years of operations, To put operational doses into perspective,
comparisons with doses from natural background radiation arc also provided in tbe table.

Table 4-149. Potential Radiological Impacts on the Pubfic of Operations Under Alternative 8: Pit
Conversion in FPF and MOX in New Construction at INEEL, and

Iresmobilimtion in FMEF and HLWVF at Hanford

Pit 3NEEL Immobilization
Impact Conversion MOX Total Ceramic Giass

Population within 80 km for year W1O

Dose (person-rem) 2.2 0.014 22 7.8xIO”3 7,txlo”3
Percent of natural background’ 3.3 XIO”3 2. IXI05 3.3 XIO”3 6.7 XIO”6 6.1 XIO”6

1@year latent fatal cancers 0.011 7.OXI0“5 0.011 3.9 XIO”5 3.6XIO”S

Maximally exposed individual

Annual dose (nrrem) 0.015 1.2X103 0.016 1.IXIO”4 9.7XIO”5

Percentof naturalbackground” 4.2x10-3 3.3XI04 4.5XIO”3 3.7XI0-5 3,2xIO”S

10-yearlatent fatalcancerrisk 7,5X1O”8 6.0x10-9 8.OX10-s 5.5XIO”’O 4,9xlo”to

Average exposed individual wit3dn 80 kmb

Annual dose (nrrem) 0.012 7.7 X1O”5 0.012 2. OX1O5 I,8XIO$

10-year latent fatal cancer risk 6.OX10s 3.9XIOI0 6.0x10”8 I.oxlo’o 9.oxlo”tt

a The annual natural background radiation level at INEEL is 361 rnrem for the average individual; the population within 80 km
(50 rni) in 2010 would receive 66,000 ~rwn-rem. me annual natural background radiation level at Hanford is 300 mrem for tbe

b average individual; the population within 80 km (50 mi) in 2010 would receive 116,300 Ferson-rem.
Obtained by dividing the pputation dose by the numkr of people projected to live within 80 km (50 mi) of INEEL (182,8tS)) and
Hanford (387,8c83)in 2010.

Key: FMEF, Fuels and Materists Examination Facilit~ FPF, Fuel Processing Facilit~ HLWVF, high-level-wasre vitrification facility.
Source: Appendix J.

Given incident-free operation of all three facilities, the total population dose in tbe year 2010 would be
2.2 person-rem at INEEL and 7.8x 10-3person-rem at Hanford, The corresponding number of LCFS in the
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~pulation from 10 years of operation would be 0.011 around INEEL and 3.9x10-5 around Hanford. The total
dose to the maximally exposed member of the public from annual operation of the pit conversion and MOX
facilities at fNEEL would b 0.016 mrem. From 10 years of operation, the corresponding LCF risk to this
individual would be 8.OX10“8. Tbe impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from anneal operation of the immobilization facility at Hanford
would be 1.1x104 mrem. From 10 years of operation, the corresponding LCF risk to this individual would
be 5.5x10- ‘O. The impacts on the average individual would he lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projwted incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable fiItum actions at or near the candidate sites, These impacts are then compared against

applicable mgulatOV stand~s established by DOE and EpA (such zs DOE order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 4-150; these workers are detincd m
those directly associated with process activities. Under this alternative, the annuat average dose to pit
conversion and MOX facility workers would be 500 nuem; to immobilization facility workers; 750 nrrem. The
annual dose received by the total site workfome for each of these facilities has&n estimated at 170, 175, and
194 person-mm, ms~tively. The risks and numbers of LCFS among the dlffemnt workers from 10 years of
operation are included in Table 4-150. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALAW prograrm (which would include worker
rotations).

Table 4-150. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 8: Pit Conversion in FPF and MOX in New Construction at INEEL, and

[mmoblfkzation in FMEF and HLWVF at Hanford
Pit INEEL Inrtnobilization

Impact Conversion MOX Totat (Ceramic or Glass)
Number of badged workers 341 350 691 258

Total dose (person-remlyr) I70 175 345 I94

1O-year latent falal cancers 0.68 0.70 1.4 0.77

Average worker dose (nmmrlyr) 500 500 5W 750

lo-ye= latent fatal cancer risk 2.oxl(r3 2.OX1O-3 2.OX10“3 3.0XIO”3

a Represents an average of the doses for bth facilities.
Kefi FMEF, Fuels and Materials Examination Facility FFF, Fuel kssing Facili~, HLWVF, high-level-waste vititication facility.
Nets The radiological limit for an individual worker is 5,000 mretiyr (f)OE 1995e). However, the maximum dose to a worker
involved in o~rations would W kept Mlow the fXSEadministrative control level of 2,~ inre~yr, An eff=tive ALARA program
would ensure that doses are reduced to levels that ate as low as is rea.so”ably achievable.
Source: UC 1998b, 1998c, 19981, 1998m.

Hazardous Chemical Impacts. Because the estimatsd airborne concentmtion of ethylene glycol for the
maximally exposed member of the public at the lNEEL under this altemadve is the same as that estimated for
Alternative 7A, the estimated noncancer risks associated with exposure to this compound are also the same
as that discussed for Alternative 7A, No carcinogenic chemicals would he released as a result of operations.

No hazardous chemicals would be released as a result of opmtions at Hanford under this alternative; thus, no
cancer or adverse noncancer health effects would occur.
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4.16.2.5 Facifity Accidents

The potential consequences of postulated bounding facility accidents from o~ration of the pit conversion and

MOX facilities at INEEL are equivalent to those included in Alternative 7A (see Tables 4-136 and &l 37),

and the potential consequences from operation of the immobilization facility at Hanford, equivalent to those

included in Alternative 2 (see Tables 4-28 and 4-29). More details on the method of analysis, assumptions,
and specific accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

Public. The most severe consequences of a design basis accident for the pit conversion facility in FPF and
the MOX facility at INEEL are discussed in Section 4.14.2.5. A nuclear criticality of 10]9 fissions in the
immobilization facilit at Hanford would result in an MEI dose of 3.4x 10-3rem, corresponding to an LCF

2probability of 1.7x1O . Among the general population in the environs of Hanford, an estimated 2.7x10-3 LCF
could wcur as a result of this criticality accident. The frequency of such an accident at Hanford is estimated
to be between 1 in 10,000 and 1 in 1,000,000 per year.

A kyonddesign-basis earthquake at Hanford could result in total collapse of the immobilization facility, with
up to an estimated 6.1 LCFS. It should be emphasid that a seismic event of sufficient magnitude to collapse

these facilities would likely cause the collapse of other DOE facilities, and would almost certainly cause
widespread failure of homes, office buildlngs, and other stmctums in the surrounding area. The overall impact
of such an event must therefore be seen in the context not only of the potential radiological impacts of these
other facilities, but of hundreds, possibly thousands, of immediate fatalities frnm falling debris. The frequency
of an earthquake of this magnitude at Hanford is estimated to be between 1 in 100,000 and 1 in
10,000,000 per year.

The beyond-design-basis accident at INEEL would be equivalent to that discussed in Section 4.14.2.5.

Nordnvolvad Worker. Consistent with the analysis presented in the Storage and Disposition Final PEIS, the
noninvolved worker is a hypathedcal individual worting on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the Incation of the accident or at the site boundary, whichever is
closer, and downwind from that Incation. The consequences for this worker were estimated to be highest for
the tritium release at the pit conversion facility. The consequences of such an accident would include an LCF
probability of 7.1X10”5.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would b expected from leaks, spills, and smaller tires, These accidents m such that involved workers would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality occurred, workers within tens of meters could receive very high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
equipment between tie workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operation activities at INEEL and Hanford could result
in worker injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the
risks. Given the estimated employment of 10,359 person-years of labor and the standard DOE occupational
accident rates, approximately 331 cases of nonfatal occupational injury or illness and 0.33 fatality could be
expected for the duration of operations.
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4.16.2.6 Transportation

Under Alternative 8, transportation to and from INEEL would include the shipment of plutonium pits and

clean plutonium metal via SST frum sites throughout the DOE complex to the pit conversion facility, During

dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium
in the pit conversion facility would be in the form of plutonium oxide. This material would be transfemed
through a secure tunnel to the MOX facility at INEEL for fabrication into MOX fuel pellets.

It is assumed that depleted m’aniumhexafluoride needed for MOX fuel would be shipped via commercial truck
to the uranium conversion facility, where it would be converted into uranium dioxide (see Section 4.3.2.6).
After conversion, the depleted uranium dioxide would be shipped via commercial truck from the conversion
facility to the MOX facility at fNEEL. This material would be blended with plutonium dioxide at the MOX
facility, fabricated into MOX fuel pellets, and placed in MOX fuel rods. After fabrication, the MOX fuel ruds
would be shipped to a domestic reactor site, where they would be placed in fuel assemblies and irradiated,
Shipments of unirradiated MOX fuel mds would & made in an SST because rrnirradiated MOX fuel in large
enough quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed
in this transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at Hanford under this alternative would require that surplus nonpit plutonium in various forms,
excluding clean metal, b shipped from cm’rent storage locations (i.e., SRS, Hanford, INEEL, LANL, and
RFETS) to the immobilization facility at Hanford. Even though these materials am not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, arrd thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facifity, placed in HLW canisters, and transported via specially
designed trucks to HLWVF in 200 Area. This intrasite transpomation—from 400 Area to 200 Area--could
require the temporary shutdown of roads on Hanford. It would, however, provide for all the necessary security
and for reduced risk to the public; SSTS would not be required.

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at HLWVF, it would be shipped to a geologic
repository for ultimate disposition, Because HLW would be displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters-to accommodate the displaced HLW—would be

requid over the life of the immobilization program. According to estimates, up to 125 additional canisters
of HLW would be needed to meet the demands of SUWIUSplutonium disposition under Alternative 8. The
WM PEIS documents an analysis of different options for the shipment of these canisterz to a geologic
repository using either trucks or trains. The analysis wvealed that shipment by tmin would pose the lower risk,
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these
additional shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the

apprOach that ~sul~ in tie highest risk tO tie pubhc) msumptiOn that all of these shipments would be made
by tmck, one canister per truck.

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
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handled in the same manner as other site waste shipments, and as shown in Sections 4.16.1.2 and 4.16.2.2,
would involve no major increase in the amounts of waste already king managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

In all, approximately 2,300 shipments of radioactive materials would be carried out by DOE under this

alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
6.2 million km (3.9 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 26 person-rem; the dose to the public,
38 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.010 LCF among transportation workers and 0.019 LCF in the total affected
population over the duration of the transpotiation activities. The estimated number of nonradiological fatalities
from vehicular emissions associated with this alternative is 0.019,

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probabilityy of occurrence: more than I in 10 million per year) is a shipment
of plutonium pits from one of DOE’s storage locations to the pit conversion facility with a severity catego~
VIfl accident in a rural population zone under neutral (average) weather conditions. The accident could result
in a dose of 29 person-rem to the public for an LCF risk of 0,015 and 32 rem to the hypothetical MEI for an
LCF risk of 0.016. (The MEI receives a larger dose than the population because it is unlikely that a person
would be in position, and remain in position, to receive this hypothetical maximum dose,) No fatalities would
be expected to occur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than 1 chance in 10 million per year.

Estimates of the total ground transportation accident risks under Alternative 8 areas follows: a radiological

dose to the population of 2 I person-rem, resulting in a total population tisk of 0.010 LCF; and traffic accidents
resulting in 0,070 traffic fatalities.

4.16.2.7 Environmental Justice

As discussed in other parts of Section 4.16.2, routine operations conducted under Alternative 8 would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near INEEL would
~ approximately I in 12 million (see Table 41 49); the likelihood for the MEI residing near Hanford would
be essentially zero. The number of LCFS expected among the general population residing near INEEL and
Hanford from accident-free operations would increase by approximately 0.011 and 3.9x10-5, respective y.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.16.2.5). A beyond-design-basis earthqu~e would be expected to result in LCFS among the
general population (see Tables 428,4-29,4-136, and 4-1 37). However, it is highly unlikely that a beyond-
design-basis earthquake would recur. Accidents at the sites pose no significant risks (when the probability
of occurrence is considered) to the population residing within the area potentially affected by radiological
contamination,

As described in Section 4,16.2.6, no radiological or nonradiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents,
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Tfms, implementation of Alternative 8 would pose no significant risks to the public, nor would implementation
of this alternative pose significant risks to groups within the general public, including the risk of
dispropoflionately high snd adverse effects on minority and low-income populations,
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4.17 ALTERNATIVE 9A

Alternative 9A would involve constmcting and operating the pit conversion and MOX facilities in Zone 4 at
Pantex and the immobilization facility in a new building in F-Area at SRS. Activities at SRS would be the
same as under Alternative 6A.

4.17.1 Construction

4.17.1.1 Air Quality and Noise

Sorrmesof putential air quality impacts of construction under Alternative 9A at Pantex include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the
operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from Pantex construction

activities, with standards and guidelines is presented as Table 4-151. Concentrations of air pollutants,

especially PM,0 and total suspended pasticulates, would likely increase at the site boundary, but would not
exceed the Federal or State ambient air quality standards. Actual short-term concentrations of particulate
matter are expected to be lower than those estimated because the concentrations were based on very
conservative emission factors for heavy construction activities. The concentrations of toxic air pollutants such
as benr.ene show little change from No Action (see the discussion of these concentrations in Section 4.2. 1.3).
Air pollution impacts during constmction would be mitigated by applying, as appropriate, standard dust control
practices such as watering or sweeping of roads and watering of exposed areas.

Total vehicle emissions associated with activities at Pantex would likely decrease somewhat from cument
emissions because of an expected decrease in overall site employment during this timeframe.

The Iucation of these facilities at Pantex relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts. Noise sources during construction would include
heavy construction equipment, employee vehicles, and truck traffic. Tfilc noise associated with construction
of these facilities would occur on the site and along offsite lucal and regional tmnspotiation routes used to
bring construction materials and workem to the site. Given the distance to the site boundary (about 1.6 km
[1,0 mi]), noise emissions from constmction equipment would not be expected to annoy the public. These
noise sources would b far enough away from offsite areas that the contribution to offsite noise levels would
k small. Some noise sources could ~sult in onsite impacts, such as the disturbance of wildlife. Noise impacts
would not affect threatened and endangered species because there are no threatened and endangered species
habhats near the facility site (see Section 4.26). Traftic associated with constntction of these facilities would
likely produce less than a 2-dB increase in traffic noise levels along roads used to access the site, and thus
would not result in increased annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers, These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment,

Potential air quality impacts of construction under Alternative 9A at SRS are the sanre as those for
Alternative 6A (SW Section 4.10.1.1 ). Noise impacts w tie same as those for Alternative 6A at SRS
(see Section 4. IO.I. 1).
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Table 4-151. Evaluation of Pantex Air Pollutant Concentrations Associated With Construction
Under Alternative 9A: Pit Conversion and MOX in New Construction at Pantex. and

Immoblfisation in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Incremsnt Concentration Standard or
Pollutant Period Guideline (pg/m3)s @d m3) (pg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours lo,ooi) 5.65 625 6.3
1 hour 40,m 35.3 3030 7.6

Nitrogendioxide Annual 100 0.646 2.59 2,6

pMio Annual 50 0.468 9.26 19
24 hours 150 10 99.5 66

Sulfurdioxide Annual 80 0.0472 0.0472 0.059
24 hours 365 0.567 0.567 0.16
3 hours 1,300 2.47 2.47 0.19
30 minutes 1,048 10.1 10,I 0.96

Other regulated
pollutants

Total suspended 3 hours 200 88.7 88.7b 44
particulate 1hour 400 362 362b 91

Hazardous and other
toxic compounds

Other toxicse 24 hours 3’ 0.00Q9I 7.8d 260
I hour 75’ 0.0162 19,4 26

a ~emoreslringent of the Federal and State standards ispresented if bothexist fortheaveraging period,
b ~ree- and l-hrconcentrations fortotal suspended ptiiculates arenothsl& forexisting sources inthesource document. Only

tbe contribution from sources associated with the alternative are represented.
c Texas Natural Resource Con=mation CoMssion eK~ts-screni"g levets~''tools'' usdbythe Toxico[o~md Risk As%ssmnt

Staff toevaluate impacts ofairpotlutant emissions. Tbeyare notambient air standards. Ifambient levels ofaircontatninants
excdtbe screening levels, itdoesnot necessarily indicale aproblem, but would trigger amorein-depth review, ~e levels are
set where no adverse effect is expected

d Twenty -four-bour concentration forexisting sources wasestimated from the I-brconce”tration.
e Various toxic airpolt"tants (e.g,, lead, benzene, hexme)could bcemitted duri"gconslmction and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facility SPD, surfdus plutonium disposition.
Sourcc EPA1997% TNRCC 1997a, 1997b.

4.17.1.2 Waste Management

At SRS, cons~ction impmkof Wlsdtemative would &thesamemfor Altemative6A, See Smtion4.10.l.2
for a description of the impacts of this alternative on the wsgte management infrastructure at SRS.

Table 4-152 compares the wastes generated during constmction of SUTIUSplutonium disposition facilities at
Patexwiti fieexisting treatment, stomge, mddispsalcapzity fortievtious wmtet~s. It isarrticipated
that noTRU waste, LLW, ormixed LLWwould degenerated during the3-yem constmction perid. In
addition, no soil contaminated with hazardous or radioactive constituents shnuld be generated during
constmction. However, ifarrywere generated, the waste would bemanaged inaccordsnce with site pr’actice
and applicable Federal and State regulations. For this SPD EIS, it is assumed that h~ardous waste and
nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices.

Hazardous wastes generated during construction of surplus plutonium disposition facilities at Pantex would
betypical ofthose generated during constmction ofanindustfial facility. Anyhazardous wastes generated
during construction would repackaged in DOT-approved contained andshipped offthesite topmitted
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Table 4-152. Potential Waste Management Impacts of Construction at Pantex Under
Alternative 9A: Pit Conversion and MOX in New Construction at Psrntex, and Immobifizstion in

New Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m31vr) Treatment Capacity Casrscity Capacity

Hazardous 61 NA NA NA

Nonhazardous

Liquid 18,300 NA NA 2’

Solid 940 NA NA NA

~ See definitions in Appndix F.8.
Treatment capacities, znd the disfwsaf capacity for nonhazardous liquid wzztc, are mmpxed with estimatd additiond annuaf waste
generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year constmction period.

c Percent of capacity of the Wastewa[er Treatment Facility.
Key: DWPF, Defense Waste Processing Facility NA, no! applicable (i.e., it is assumed that the majority of the hazardous waste and
nonhazardous solid waste would & treated znd disposed of off the site by the constmction contractor).

commercial recycling, treatment, and disposal facilities. The additional waste load generated during
construction should not have a major impact on the Pantex hazsrdorrs waste management system.

Nonhazardous solid wastes genersted during construction of surplus plutonium disposition facilities at Pantex
would be packaged in conformance with standsrd industrial practice and shipped to offsite commercial
facilities for rmycling or disposal. The additional waste load generated during construction should not have
a major impact on the nonhazardous solid waste management system at Pantex.

To be conservative, it was assumed that all nonhazardous liquid wsstes generated during construction of the
pit conversion and MOX facilities at Pantex would b managed on the site by the Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 2 percent of the 946,250 -m3/yr (1,237,700-yd3/yr) capacity of the Wastewater Treatment
Facility, Therefore, management of these wastes at Pantex should not have a major impact on the
nonhazardous liquid waste treatment system during construction.

4.17.1.3 Socioeconomic

Construction-related employment requirements for Alternative 9A would be as indicated in Table 4-153

At its peak in 2003, construction of the new pit conversion and MOX facilities at Paotex under this alternative
would require 783 construction workers and generate another 661 indirect jobs in the region. As this total
employment requirement of 1,444 d!rsct and indirect jobs represents only about 0.5 percent of the projected
REA workforce, it should have no major impact on the REA, Moreover, it should have little effect on
community services provided within the ROL In fact, it should help offset the nearly 40 percent reduction in
Pantex employment (i.e., from 2,900 to 1,750 workers) projwted for the years 1997-2005.

Employment requirements for construction of a new immobilization facility at SRS under Alternative 9A
would be the same as those for Alternative 6A (see Section 4.10. 1.3).
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Table 4-153. Construction Employment Requirement@ for
Alternative 9A: Pit Conversion and MOX in New Construction at

Pantex, and Immobilization in New Construction and DWPF at SRS
Year Pit Conversion MOX Immobilization Totsl

2001 298 0 0 298
2002 452 290 312 I,054
2003 275 508 448 1,231
2C834 o 334 282 616
20Q5 o 170 0 170
2006 0 160 0 160

Key: DWPF, Defense Waste Processing Facility.
Sourcti UC 1998f, 1998g, 1998k, 1998n.

4.17.1.4 Human Health Risk

Radiological fmpacta. No radiological risk would be incurred by membrs of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4154. According to a recent radiation sttfvey (DOE 1997e) conducted in the Zone 4 area at Pantex,
construction workers would not be expected to receive any additional radiation exposure above natural
background levels in the area. Data indicate, however, that a construction worker in F-Area at SRS could be
exposed to radiation deriving from other activities, past or present, at the site. Regardless of Iwation,
construction worker exposufes would be limited to ensure that doses are kept as low as is reasonably
achievable, and workem would bc monitored (badged) as appropriate.

Table 4-154. Potential Radiological Impacts on Construction Workers of
Alternative 9A: Pit Conversion and MOX in New Construction at Pantex, and

Immobilimtion in New Construction and DWPF at SRS
Impact Pit Conversiona MOXb Pantex Total Itrntmbilizationc

Total dose (person-remiyr) o 0 0 1.4

Annual latent fatal cancersd o 0 0 5.6x 104

Average worker dose (mremlyr) o 0 0“ 4

Annual latent fatal cancer risk o 0 0 I.6x10”6
a An estimated aversge of 342 workers would bc associated with annual constmction oprations,
b An estimated average of 292 workers would be associated with annual construction operatiom.
c An estimatd average of 347 workers would h arsmiald wirh annuat construction o~rations a[ the new facility Ioca[io” adjacent

to APSF. The number would be the same for immobilization in either ceramic or glass.
d Values are based on a risk factor of 400 latent fatal cancers per ndllion person-rem set by the National Research Council, s

Committee o“ the Biological Effects of Ionizing Radiations.
e Represents an averase of the dotes for both facilities.
Key: APSF, Actinide Processing and Storage Facilitfi DWPF, Defense Waste Processing Facility.
Note: The radiological limir for consmtction workers is Ioil nuemlyr because they are categorized as members of the public
(DOE1993). An effective ALARA program would ensure that doses will be reduced to levels that areas low as is reasonably
achievable.
Source:DOE19975ICRP1991;NAS1990UC1998f, 1998g, 1998k, 1998n,

Hazardous Chemical Intpacta. The probability of excess latent cancer incidence associated with exposure
to benzene released as a result of constmction activities at Pantex under this alternative has been estimated
to be much less thmr 1chance in 1 million over the lifetime of the maximally exposed member of the public.
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4.17.1.5 Facility Accidents

Construction of plutonium disposition facilities at Pantex and SRS could result in worker injuries or fatalities,
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
3,529 persorr-yeam of construction labor and standard industrial accident rates, approximately 350 cases of
nonfatal occupational injury or illness and 0.49 fatality could be expected (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no radiological accidents should occur.

4.17.1.6 Environmental Justice

As discussed in the other parts of Section 4.17,1, construction under Alternative 9A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population, Therefore, construction activities under Alternative 9A at Pantex and SRS
would have no significant impacts on minority or low-income populations.

4.17.2 Operations

4.17.2.1 A]r Quality and Noise

Potential air quality impacts of the o~ration of facilities under Alternative 9A at Paotex were analyzed using
ISCST3. Operational impacts would result from process emissions, emergency diesel generator testing, trucks
moving materials and wastes, and employee vehicles, Emissions from these sources are summarizd in
Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from the plutonium
disposition facilities, with standards and guidelines is presented as Table 4-1 S5. Concentrations of air
pollutants would likely increase at the site bounda~, but would not exceed the Federal or State ambient air
quality standards. Air pollution impacts during operation would be mitigated; for example, HEPA filtration

has been included in the design of these facilities.

For a discussion of how the operation of the pit conversion and MOX facilities at Pantex would affect the
ability to continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32,3.4.
There are no other NESHAP limits applicable to these facilities.

The increases in air pollutant concentmtions from operation of these facilities for nitrogen dioxide, PMIO and
sulfur dioxide are a small fraction of the prevention of significant deterioration Class II area increments as
summarized in Table 4-156.

Total vehicle emissions associated with activities at Pantex would likely decrease somewhat from cumnt
emissions because of an expected decrease in overall site employment during this timeframe.

The location of these facilities at Pantcx relative to the site boundary and sensitive receptors was examined to

evaluate the potential for onsite and offsite noise impacts. Noise soumes during operations would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and tmck traffic. Traffic noise associated with operation of these facilities would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site, Given the
d!stance to the site boundary (about 1,6 km [1.0 mi]), noise emissions from equipment would not likely annoy
the public, These noise sources would be far enough away from offsite areas that their contribution to offsite
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Table 4-155. Evaluation of Pantex Air Pollutant Concentrations Associated With Operations
Under Alternative 9A: Pit Conversion and MOX in New Construction at Pantex, and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (pg/m3)a (fl~m3) (#g/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 1o,ooi3 0.687 620 6.2
1 hour 40,000 3.79 3,m 7.5

Nitrogen dioxide Annual 100 0.0725 2.02 2

pMIo Annual 50 0.00514 8.80 18
24 hours 150 0.056 89.5 60

Sulfur dioxide Annual 80 0.00264 0.00264 0.0033
24 hours 365 0.0314 0.0314 0.0086
3 hours 1,300 0.137 0. I 37 0.011
30 minutes 1,048 0.55 0.55 0.053

Other regulated
pollutant

Total suspended 3 hours 200 0.237 0.237b 0.12
particulate I hour 400 0.783 0.783b 0.20

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 26C 0.217 0.217 0.83
I hour 260C 5.3 5.3 2

~ ~emorestringent of the Federal and State standards ispresented if bothexist fortheavecagi"g period.
‘fbree.and l-hrconce"trations fortotal suspended paniculates arenotlisted forexisting sources inthesource doc"me.t. Only
the contribution from sources associated with the alternative are represented.

c Eff=ts-scrwning level of the Texas Natural Resource Conservation Commission. Such levels arenotambient airstandards, but
wrely`'lools'' used bythe Toxicology md Risk Assessment staff toevaluate impacts ofair~llutmt emissions. ~us, exceeda”ce
of the%reening levels byambient aircontatinants does not necessarily indicate a problem. ~atcircumstance however, would
prompt a more Ihoroush eval”atio”,

Key: DWPF, Defense Waste Processing Facility; SPD, surplus plutonium disposition.
Source: EPA 1997T TNRCC 1997a, 1997b.

Table 4-156. Evaluation of Pantex Air Polluhnt Increases A=ociated With Operations Under
Alternative 9A: pit Conversion and MOX in New Construction at Pantex, and Immobilization in

New Construction and DWPF at SRS

Increase in PSD Class 11 Area
Averaging Concentration Allowable Increment Percent of

Pollutant Period (#g/m3) (#g/m3) Increment

Nitrogen dioxide Annual 0.0725 25 0,29

F’MIo Annual 0.00514 17 0.030
24 hours 0.056 30 0.19

Sulfur dioxide Annual 0.~264 20 0,0132
24 hours 0.0314 91 0.035
3 hours 0.137 512 0.027

Key: DWPF, Defense Waste Processing Facility; PSD, prevention of significant deterioration,
Source: EPA 1997b.

noise levels would ~small. However, some noise sources could have onsite impacts, such as the disturbance

of wildlife. Noise impacts would notaffect th~atened andendangered s~iesbecause there ~ no threatened

and endangered species habitats near the facility site (see Section 4.26). Noise from traffic assmi ated with
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operation of these facilities would likely prudtrce less than a 2-dB increase in traffic noise levels along roads
used to access the site, and thus would not result in any increased annoyance of the public.

Opmtions workers could be exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection programs
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

Potential air quality impacts of the opration of the new immobilization facility under Alternative 9A at SRS

are the same as those for Alternative 6A (see Section 4.10.2. I ). Noise impacts are the same as those for
Alternative 6A at SRS (see Section 4.10.2. I).

The combustion of fossil fuels associated with Alternative 9A would result in the emission of carbon dioxide
which is one of the atmospheric gmes that are &lieved to influence the global climate. Annual carbon dioxide
emissions from this alternative represent less than 2x104 ~rcent of the 1995 annual U.S. emissions of carbon
dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably affect global
concentrations of this pollutant.

4.17.2.2 Waste Management

At SRS, impacts of operations for this alternative would be the same as for Alternative 6A.
See Section 4.10.2.2 for a description of the impacts of this alternative on the waste management infrmfmctffre
at SRS.

Table 4–1 57 compares the existing site treatment, storage, and disposal capacities with the expected waste

generation mtes from operating surplus plutonium disposition facilities at Pantex. NO HLW would be

generated by the facilities.

Table 4-157. Potential Waste Management Impacfa of Operations at Pantex Under Alternative 9A:

Pit Conversion and MOX in New Construction at Pantex, and Immobilization in New Construction

and DWPF at SRS

Estimated Estimated Additional Waste Generation sz a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m’lyr) Treatment Capacity Capacity Capacity

TRUC 64 NA NA <1 of WIPP

LLW 94 t3 39 <t of NTS

Mixed LLW 3 NA NA NA

Hazardous <3 <1 NA NA

Nonhazardous

Liquid 50,000 NA NA ~d

Solid <1,950 NA NA NA

~ See definitions in Appendix F.8.
Treatmenl capacities, and the dis~saf capacity for nonhazardous liquid wsle, me compwed with estimated additional annuat waste
generation. All other storage and disposal capacities are compared with total estimated addhional waste generation assundng a
10-year operation period.

c Includes mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capacity of the Wasrewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility LLW, low-level waste; NA, not applicable (i.e., the majority of Ibis waste is not
routinely treated, stored, or disposed of on the site); NTS, Nevada Test Site; TRU, transuranic; WIPP, Waste Isolation PIiot Plant.
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Depending in pari on decisions in the RODS for the WM PEIS, wastes could be treated on the site or at other
DOE sites or commercial facilities. According to the ROD for TRU waste issued on January 20, 1998, TRU

and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and shipped
to WfPP for disposal. Current schedules for shipment of TRU waste to WIPP would accommodate shipment
of contact-handled TRU waste from SUWIUSplutonium disposition facilities beginning in 2016
(DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016. This
SPD EIS also assumes that LLW, mixed LLW, ha2ardous waste, and nonhazardous waste would be treated,
stored, and disposed of in accordance with cument site practices. Impacts of treatment and storage of
radioactive, hazardous, mixed, and nonhazardous wastes at Pantex are described in the Final EIS for rhe
Continued Operation of Pantex and Associated Storage of Nuclear Weapon Components (DOE 1996b).

TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at tbe new facilities.
Drum-gas testing, real-time radiography, and loading the TRU Waste Package Transporter (TRUPACT) for
shipment to WIPP would occur at new facilities at Pantex.

TRU waste generation at the pit conversion and MOX facilities at Pantex, is estimated to be a total of 640 m3
(837 yd3) over the 10-year operation period, Because TRU waste is not currently stored at Pantex, storage
space would be provided in the pit conversion and MOX facilities. Assuming that the waste were stored in
208-1(55-gal) drums that could be stacked two high, and allowing a 50 percent factor for aisle space, storage
areas of approximately 260 mz (2,800 ftz) would be required in the pit conversion facility, and 660 m2
(7,100 ft2) would b required in the MOX facility. This would be 1.5 percent of the 17,345m2(186,700 ft2)
of floor space available in the pit conversion facility, and 5,1 percent of the 13,008 m2 (140,017 ft2) of floor
space in the MOX facility. Therefore, impacts of the management of TRU waste at Pantex should not
be major.

The 1,590 m3 (2,080 yd3)of TRU wastes generated at Pantex and SRS would be 1 percent of the 143,000-m3
(187,000-yd3) contact-handled TRU waste that DOE plans to dispose of at WfPP and 1 percent of the current
168,500-m3 (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final Supplemental E[S (DOE 1997d),

LLW generated at Pantex would be treated, packaged, certified, and accumulated at the pit conversion and
MOX facilities before transfer for additional treatment and disposal in onsite and offsite facilities. LLW
generation at the pit conversion facility is estimated to be 13 percent of the 750-m3/yr (980-yd3/yr) capacity
of the planned Ha2ardous Waste Treatment and Processing Facility, Waste would be stored on the site on an
interim basis before being ship ed for offsite disposal. If the shipment of LLW to offsite disposal were

?delayed, about 940 m3(1,230 yd ) of LLW may need to be stored at Pantex, This is about 39 percent of the

approximately 2,400-m3 (3,1f30-yd3)of existing storage capacity at Pantex. Assuming that the waste were
stored in 208-1(55-gal) drums that could be stacked two high, and allowing a 50 percent factor for aisle space,
a storage area of about 0.13 ha (0.32 acre) is required. Therefore, impacts of the storage of additional
quantities of LLW at Pantex should not be major. If a new LLW storage facility were needed, appropriate
NEPA documentation would be prepared.

LLW from Pantex is cumntly shipped to NTS for disposal. The 940 m3 (1,230 yd3) of additional LLW from
operation of the pit conversion and MOX facilities at Pantex would be 5 percent of the 20,000-m3 (26,000-yd3)
LLW disposed of at NTS in 1995 and less than 1 percent of the 500,000-m3 (650,000-yd3) disposal capacity
at NTS. Using the 6,085 m3ha disposal land usage factor for NTS published in the Storage and Disposition
Final PEIS (DOE 1996aE-9), the additional LLW from Parrtexwould require 0.15 ha (0,37 acre) of disposal
space at NTS or a similar facility. Therefore, impacts of the management of this additional LLW at NTS
should not be major, Impacts of disposal of LLW at NTS are described in the Final EISfor rhe IVTS and
Off-Site Locations in the State of Nevada (DOE 1996c).
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Mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in a manner
consistent with the site treatment plan for Parrtex. Pantex cumntly.ships mixed LLW to Envimcare of Utah
and Diversified Scientific Services, Inc., of Tennessee. These facilities or other treatment or dis~sal facilities
that meet DOE criteria would be used to manage the 30 m3 (39 yd3) of waste that would be generated.
Therefore, the management of this additional waste at Pantex should not have a major impact on the mixed
LLW management system.

Any hazardous wastes genemted during operation at Pantex would be packaged in DOT-approved containers
and ship@ off the site to permitted commercial recycling, treatment, md disposal facilities. Because these
wwtes would b less than 1 percent of the 750-m3/yr (980-yd3/yr) capacity of the planned Hdous Waste
Treatment and Processing Facility, the additional waste load generated during the operation period should not
have a major impact on Pantex hazardous waste management system. If all LLW and hazardous wastes
generated at the pit conversion and MOX facilities at Pantex wem processed in the planned Hazardous Waste
Treatment and Processing Facility, this additional waste would be 13 percent of the 750-m3/yr (980-yd3/yr)
capacity of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at Pantex.

Nonhdous wastewater generated by the pit conversion and MOX facilities would be treated if necessary
&fore bing discharged to the Pantex Wastewater Treatment Facility. Nonhazardous liquid waste generated
by surplus plutonium disposition facilities at Pantex is estimated to b 5 percent of the 946,250-m3/yr
(1,237,700-yd3/yr)capacity of the Wastewater Treatment Facility. The~fore, management of nonhazardous
liquid waste at Pantex should not have a major impact on the treatment system.

4.17.2.3 Socioeconomic

After construction, startup, and testing of the pit conversion and MOX facilities at Pantex in 2007 under
Alternative 9A, an estimati 750 new worker’swould be required to operate them (UC 1998k, 1998n). This
level of employment would be expected to generate another 2,540 indirect jobs within the region. The total
employment requirement of 3,290 direct and indirect jobs in 2007 represents less than 1.2 percent of the
projected workforce in the REA, and thus should have no major impact on the REA. It should also have little
effect on community services within the Pantex ROI. In fact, it should help offset the 40 percent reduction
in the Pantex labor force (i.e., from 2,900 to 1,750 workers) projected for the year’s1997–201O.

Employment requirements for operation of the immobilization facility at SRS under Alternative 9A would be
the same as those for Alternative 6A (see Section 4. 10.2.3).

4.17.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting dos?s to, and potential health effects on, the
public and workers under this alternative are as follows.

Radiological [mpacta. Table4158 reflects the potential radiological impacts on three individual receptor
groups at Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the maximafly exposed
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Table 4-158. Potential Radiological Impacts on tbe Public of Operations Under Alternative 9A: Pit
Conversion and MOX in New Corratrrrction at Pantex, and

Immobilization in New Construction and DWPF at SRS

Pit Immobilization

Impact Conversion MOX Pantex Total Ceramic Glsss

Population within 80 km for year 2010

Dose (person-rem) 0.58 0.010 0.59 2.3x10-3 2.2 XIO”3

Percent of natural background 5.8x104 1.Ox 10”5 5.9X104 I .OxI 0“6 I.oxlo+

10-year latent fatal cancers 2.9x10-3 5.OX1O”5 3.OX1O3 I.2X1O”5 1. IX1O”5

Msximslly exposed individual

Annual dose (mrem) 0.062 5.5 X1O-3 0.068 2.4x 10“5 2.2XI05

Percent of natural background’ 0.019 I,7X1O”3 0,021 8.1x10-6 7.5XI06

10-ye= latent fatal cancer risk 3. IX107 2.8x10”8 3.4X I0“7 1.2XIO”1O I.lxlo-lo

Average exposed individual within 80 kmb

Annual dose (nuem) 1.9X I03 3.3 XI0-5 I .9x I0-3 2.9x IO”6 2.8x10-6

10-yew latent fatal cancer risk 9.5x I 0-9 1.7X1OIO 9.7X1 O-9 1.5XIO”11 1.4 XI011

a The annual natural background radiation level at Pmtexis 332mmfor the average individual: theppulation withi”80km
(50mi) in2010would receive 99,300 ~rson-~m. ~eannual naturdbackground rtiiation level at SRSis295mem forthe
average individual; [hepopulatio” within 80km(50nd) in2010wou1d receive 231,700 person-rem.

b Obtaindbydividing theppulation dose bythenumkr ofppleprojatd tolivewitbin 80km(50 ti)of Pantex(299,~)and
the SRS APSF (785,4oO) in 2010.

Key: APSF, Actinide Packaging a“d Storage Facilily; DWPF, Defense Waste Processing Facility.
Source: Appendix J.

member of the public, and the average exposed member of the public. The table depicts the projected

aggregate LCFrisk tOthese grOupsfrom 10years of operations. Toputoperatiorral doses into pempective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation ofallthree plutonium disposition facilities, thetotal population dose in the
yem2010 wouldk 0.59~mon-mm at Pmtexmd 2.3x10-3person-rem at SRS, Thecorresponding number
of LCFsinthe population from 10years ofoperation would be3.0x10-3 around Pmtex and 1.2x10-5around
SRS. The total dose to the maximally exposed member of the public from annual operation of the pit
conversion and MOX facilities at Pantex would be 0.068 mrem. From 10 years of operation, the
cotTespondingLCFrisk to fhisindividual would bc3,4xl O-7. Theimpacts ontbe average individual would
be lower. The dose to the maximally exposed member of the public from annual operation of the
immobilization facility at SRSwould b2,4x10-5mm, From 10years ofoperation, rhecorresponding LCF
risk to this individual would be 1.2x10”10. The impacts onthe average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPDEIS(see Section 4,32). Within tiatswtion, pmjwtdincmmenM impwtsassmiated witi the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
~asonably foms~ble fitumwtions atornewtie cmdidate sites. These impacts arctflen compared against

applicable ~8tJlatoJ’Ys~d~s es~blished by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from nomral operations ars given in Table 4-159; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
convemion mdMOXfacility workemwould k5Wmm; toimmobilizatiqn fwility wo&em,75Omem. The
annuddose meivedby tietoWl si@worMome forewhof these f~ilities hmknestimatdat 192, 175, and
174person-rem, respectively. ~erisks mdnum&m ofla@nt fatdcmcem mongtie different workers from
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Table 4-159. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 9A: Pit Conversion and MOX in New Construction at Pantex, and

Immobilization in New Construction and DWPF at SRS
Pit Pantex Immobilization. ..

Impact Conversion MOX Total (Ceramic or Glass)

Number of badged workers 383 350 733 232

Total dose (person-retiyr) 192 I75 367 174

IO-year latent fatal cancers 0.77 0.70 I .5 0.70

Average worker dose (mrem/yr) 500 500 500’ 750

10-year latent fatal cancer risk 2.OX1O”3 2.OX1O”3 2.0XIO”3 3.OXIO-3

a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limi! for an individual worker is 5,~ nuedyr (DOE 1995e). However, the maximum dose to a worker
involved in ovrations would k kept blow the DOE administrative control level of 2.00i3 nuedyr. An effective ALARA program
would ensure that doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998f, 1998g, 1998k, 1998n.

10 years of operation are included in Table 4-159. Doses to individual workers would be kept to minimal
levels by instituting badged monitoring, administrative limits, and ALARA programs (which would include
worker rotations).

Hazardous Chemiral Impacts. Ethylene glycol should be released as a result of operations at Pantex under
this alternative. The Hazard Index (5x 10-5)would be much lower than 1, indicating that adverse, noncancer
health effects should not k incurred, No carcinogenic chemicals would be released as a result of operations.

4.17.2.5 Facifity Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex are equivalent to those described for Alternative 4A (see Table U6) and the potential
consequences from operation of the immobilization facility at SRS are equivalent to those included in
Alternative 3A (see Tables H 1 and 4-42). The potential impacts of such accidents from operation of the
MOX facility at Pantex are presented in Table 4-160. Details on the method of analysis, assumptions and
specific accident scentios are presenkd in the discussion of Alternative 2 in Section 4.3.2.5.

Public. The most severe consequences of a design basis accident for the MOX facility would be a nuclear
criticality. A nuclear criticality of 1019fissions would result in an MEI dose of 9.3x 10”3rem at the MOX
facility at Pantex, comesponding to an LCF probability of 4.6x10-6. Among the general population in the
environs of Pritrtex,an estimated 9.2x10-4 LCF could occur as a result of the MOX criticality accident. The
frequency of such an accident at Pantex is estimated to be between 1 in 10,000 and 1 in 1,000,000 per year.
The most severe consequences of a desigtr basis accident for the pit conversion facility and the immobilization
facility are discussed in Section 4.6.2.5 and 4.4.2.5, respectively.

A beyond-design-basis earthquake at Pantcx could result in collapse of the pit conversion and MOX facilities
and an estimated 4.9 LCFS among the general population. It should be emphasized that a seismic event of
sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE facilities, and
would almost certainly cause widespread failure of homes, office buildings, and other structures in the
sumounding area. The overall impact of such an event must therefore be seen in the context not only of the
potential radiological impacts of these other facilities, but of hundreds, possibly thousands, of immediate
fatalities from falling debtis. The frequency of an earthquake of this magnitude at Pantex is estimated to be
between I in 100,000 and 1 in 10,000,000 per year.
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Table 4-160. Accident Impacts of MOX Facility Under Alternative 9A: Pit Conversion and MOX

in New Construction at Pantex, and Immobilization in New Construction and DWPF at SRS

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Do= at Fatality Population Cancer
Noninvolv4 to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundarv at Site 80 km Within

3.9X1O-2

8.9x104

5,4XI0-6

I.3X104

1.6x10-2

1.5X102

2.IXI02

1.5X1O”5

3.6x IO”7

2.2XIO”9

5. IXIO-8

6.2x 1V6

5.9X102

8.2x10-2

9.3 XIO”’

1.3XI04

8.1x IO-7

I.9X1O”5

2.5x10-3

2.3x101

3.3XIOI

Accident (pe; yearj (rem)a Workerb (rem)a - Bo””daryb (pemon-rem)a 80 tnnc

Crilicatity Extremely 4.6x 104 1.8 9.2x 104
unlikely

Explosion in Extremely
sintering furnace unlikely

Fire Extremely
unlikely

Design basis Unlikely
earthquake

Beyond-design-bmis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

Aircraft crashd Beyond
extremely
unlikely

a For 95th percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, a“d represent dose commitments that woutd be received over the lifetime of the impacted individual.

b Increati likelihood (or probability) of cancer fatafily for a hypothetical individual (a single noninvolved worker at a distance of
1,~ m [3,281 ft] or at the site bundary, whichever is smatler, or for a hyWthmical individud in the offsite population at the site
boundary) if exposed to the indicated dose, ~e value that assumes that the accident has occurrd.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. me value assumes that the accident has occurred.

d For rhe aircraft crash accident, the dose at 1,00i3m (3,28 I ft) is beyond the range of applicability of the standard probability
coefficient for detetining the Iikelihd of faint cancm (i.e., 4x 104 latent cancer fatality ~r rem), me standard coefficient would
tend to overstate the cancer fatatity risk at the stated dew. Afso, the dose may k in the range where subxute injury is m additiond
concern.

Key: DWPF, Defense Waste Processing Facility.
Source: Calculated using the source terms in Table K-12 and the MACCS2 computer code.

6.7x10-8

4. IX IO”IO

9.4XI0-9

1.2XI06

1.2 XIO”2

1.6x IO”2

4.2 XIO”2

2.6x104

5.9XIO”3

7.2x10-1

6.8XI03

9.5XI03

2.lxlo-5

I.3X1O-7

3.OXI0“6

3.6x104

3.4

4.7

A kyonddesign-basis aircraft cm8h at Pantex, involving a large commercial or military jet aircraft was also
evaluated based on public interest, This cmsh could result in penetration of the surplus plutonium disposition
facilities by a cm.sh-inducedmissile such as a jet turbine shaft causing a release of plutonium rcstdting in LCFS
among the general population. Penetration of the MOX facility could fesult in 4,7 LCFS. Penetration of the
pit conversion facility would be equivalent to the accident described in Section 4.6.2,5, Other possible
consequences of such a crash include immediate fatality to the aircraft occupants, as well as serious injuries
and facilities to persons in the facility and the surrounding area who are hit by aircraft or building debris. The
frequency of such an airplane crash is estimated to be less than 1 in 1,000,000 pcr year.

The beyond-design-basis accident at SRS would b equivalent to that discussed in Section 4.4.2,5
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Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PEIS, the
noninvolvcd worker is a hyputheticrd individual working on the site but not involvd in the proposed action,
and assumed to be 1,WOm (3,28 1 ft) from the Incation of the accident or at the site boundary, whichever is
closer, and downwind from that Incation. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the tritium release at the it conversion facility. The consequences

!of such an accident would include an LCF probability of 5.8x 10-

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller fires. These accidents= such that involved workem would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticality wcut’md, workers within tens of meters could receive very high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
equipment between the workers and the accident. The design baais and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures to high radiation exposu~s and uptakes of mdionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Acciderrta. Plutonium disposition operations at Pantex and SRS could result in worker
injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given
the estimated employment of 10,581 person-yem of lahur and the standard DOE occupational accident rates,
approximately 339 cases of nonfatal occupational injury or illness and 0.34 fatality could be expected for the
duration of operations.

4.17.2.6 Transportation

Under Alternative 9A, transportation to and from Pantex would include the shipment of plutonium pits and
clearrplutonium metal via SST from sites tbrnughout the DOE complex to the pit conversion facility. During

dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium
in the pit conversion facility would be in the fomr of plutonium oxide. This material would be transferred
through a secure tunnel to the MOX facility at Pantex for fabrication into MOX fuel pellets.

It is assumed that depleted umrriumhexafluoride needed for MOX tisel would b shipped via commercial truck
to the uranium convemion facility, where it would converted into umnium dioxide (see Section 4.3.2,6). After
conversion, the depleted unmium dioxide would k shipped via commercial tmck from the conversion facility
to the MOX facility at Pantex. This material would be blended with plutonium dioxide at the MOX facility,
fabricati into MOX fuel pellets, and placed in MOX fuel rods. After fabrication, the MOX fuel mds would
be ship~ to a domestic reactor site, where they would k placed in fiel assemblies and irradiated, Shipments
of unirradiated MOX fuel rods would be made in an SST because unirradiated MOX fuel in large enough
quantities is subject to the same security concerns as pure weapons-gmde plutonium. It is assumed in this
transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at SRS under this alternative would require that surplus nonpit plutonium in various fomrs,
excluding clean metal, be shipped from current storage locations (i.e., SRS, Hanford, INEEL, LANL, and
RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal or
pits, the quantity of the plutonium contained in them would require that they b treated as materials that could
be used in nuclear weapons, and thus that shipments be made in SSTS.
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Under the prefeti alternative for immobilization, tbe sm’phrsplutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially

designed trucks to DWPF in S-Area. This intrasite transportation-from F–Area to S-Area+ould require

the temporary shutdown of roads on SRS, It would, however, provide for all the necessary security and for
reduced risk to the public; SSTS would not be required,

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium waz encased by HLW at DWPF, it would eventually be shipped to a geologic
repository for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium

suspended in the HLW canister, additional canistem-to accommodate the displace HLW—would be required

over the life of the immobilization program. According to estimates, up to 125 additional canisters of HLW

would be needed to meet the demands of surplus plutonium disposition under Alternative 9A. The WM PEIS
documents an analysis of different options for the shipment of these canisters to a geologic repository using
either trucks or tmins. The analysis revealed that shipment by train would pose the lower risk. However, no
ROD has yet been issued regarding these shipments. To bound the risks associated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in tbe highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per truck.

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.17.1.2 and 4.17.2.2,
would involve no major increase in the amounts of waste already being managed at these sites. The shipments
would pose no greater risks than the ordin~ waste shipments at these sites as analyzed in the WM PEIS.

However, TRU waste generated at Pantex was not covered by the WM PEIS ROD as there was no such waste
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations.
Location of the pit conversion facility at Pantex would result in the generation of TRU waste, as described in
Section 4.17,2,2, Moreover, a fairly large increase in the amount of LLW at Pantex (i.e., 39 percent of the
site’s cument storage capacity) could be expected under this alternative. Cumently, this type of waste is
shipped to the NTS for disposal, In order to account for the transportation of TRU waste from Pantex to
WIPP, and LLW from Pantex to NTS, additional shipments are analyzed in this SPD EIS.

In all, approximately 2,000 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
5.9 million km (3.7 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 53 person-rem; the dose to the public,
62 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.021 LCF among transportation workers and 0.03 I LCF in the total affected
population over the duration of the transportation activities, The estimated number of nonradiological fatalities
from vehicular emissions associated with this alternative is 0.020.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occurrence: more than I in 10 miIlion per year) is a shipment
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of surplus nonpit plutonium from a DOE storage facility to SRS with a severity categoV VIII accident in a
rural population zone under neutral (average) weather conditions. Because surplus nonpit plutonium
shipments include plutonium oxide, an accident involving plutonium oxide is conservatively used to estimate
the impacts of the maximum foreseeable accident. The accident could result in a dose of 145 person-rem to
the public for an LCF risk of 0.07 and 159 rem to the hypothetical MEI for an LCF risk of 0.08. (The MEI
receives a Iurgerdose than the population because it is unlikely that a person would be in position, and remain
in position, to receive this hypothetical maximum dose. ) No fatalities would be expected to occur. The
probability of more severe accidents, different weather conditions at the time of accident, or occurrence in a
more densely populated area were also evaluated, and estimated to have a probability lower than I chance in
10 million per year.

Estimates of the total ground transportation accident risks under Alternative 9A are as follows: a radiological
dose to the population of 2I person-rem, resulting in a total population risk of 0.010 LCF; and traffic accidents
resulting in 0.06 I traffic fatalities.

4.17.2.7 Environmental Justice

As discussed in other p~s of Section 4.17.2, routine operations conducted under Alternative 9A would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be
approximately I in 3 million (see Table 4–158); the likelihood for the MEI residing near SRS would be
essentially zero. The number of LCFS expected among the general population residing near Pantex and SRS
from accident-free operations would increase by approximately 3,0x10-3 and 1.2x10-5, respective y.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.17.2.5). A beyond-design-basis earthqu&e would be expected to result in LCFS among the
geneml population (see Tables 4-41, ~2, L66, and 4–160). However, it is highly unlikely that a beyond-
design-basis earthquake would occur. Accidents at the sites pose no significant risks (when the probability
of occurrence is considered) to the population residing within the area potentially affected by radiological
contamination,

As described in Section 4.17.2.6, no radiological or norrradiological fatalities would be expected to result frum
accident-free tmnsportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 9A would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations,
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4.18 ALTERNATIVE 9B

Alternative 9B would involve constructing and operating the pit conversion and MOX facilities in ~ne 4 at
Pantex and the immobilization facility in the existing Building 221–F in F-Area at SRS. Activities at Pantex
would be the same as under Alternative 9A and activities at SRS would be the same as under Alternative 6C,

4.18.1 Construction

4.18.1.1 Air Quality and Noise

Potential air quality impacts of construction under Alternative 9B at Pantex are the same as those for

Alternative 9A (see Section 4.17.1.1 ). Noise impacts are the same as those for Alternative 9A at Pantex
(see Section 4.17.1 .1),

Potential air quality impacts of construction under Alternative 9B at SRS are the same as those for
Alternative 6C (see Section 4.12,1.1), Noise impacts are the same as those for Alternative 6C at SRS
(see Section 4. I2,1,1),

4.18.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as for Alternative 9A. See
Section 4,17.1.2 for a description of the impacts of this alternative on the waste management infrastructure
at Pantex.

At SRS, constmction impacts of this alternative would be the same as for Alternative 6C. See Section 4.12.1.2
for a description of the impacts of this alternative on the waste management infrastructure at SRS,

4.18.1.3 Socioeconomic

Constmction-related employment requirements for Alternative 9B would be as indicated in Table 4161

Table 4-161. Construction Employment Requirements for

Alternative 9B: Pit Conversion and MOX in New Construction at

Pmstex, and Immobilization in Building 221-F and DWPF at SRS

Year Pit Conversion MOX Immobilization Total

2(s31 298 0 0 298

2002 452 290 248 990

2003 275 508 400 1,183

2004 0 334 330 664

2005 0 170 0 170

20Q6 o 160 0 160

Key: DWPF, Defense Waste Processing Facility,
Source: UC 1998i, 1998j, 1998k, 1998”,

Employment requirements for construction of the new pit conversion and MOX facilities at Pantex under this
alternative would be the same as those for Alternative 9A (see Section 4.17,1.3).

Employment requirements for construction of the immobilization facility at SRS under this alternative would

be the same as those for Alternative 6C (see Section 4.12, 1.3).
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4.18.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4–162. According to a recent radiation survey (DOE 1997e) conducted in the Zone 4 area at Pantex,

construction workers would not k expected to receive any additional radiation exposure above natural
background levels in the area. At the SRS F-Area, data indicate, however, that a constf’uction worker in
F-Area at SRS could be exposed to radiation deriving from other activities, past or present, at the site.
Regardless of location, construction worker exposures would be limited to ensure that doses are kept as low
as is reasonably achievable, and workers would be monitored (badged) as appropriate.

Table 4-162. Potential Radiological Impacts on Construction Workera of
Alternative 9B: Pit Conversion and MOX in New Construction at Pantex. and

Immobilization in Building 221-F and DWPF at SRS
Impact Pit Conversiona MOXb Pantex Total Immobilizationc

Total dose (person-redyr) o 0 0 4.7

Annual latent fatal cancersd o 0 0 I .9x Io“~

Average worker dose (mrenr/yr) o 0 o’ t5

Annual latent fatal cancer risk o 0 0 6.0x10”6

a An estimated average of 342 workers would be associated with annual constmction operations.
b An estimated average of 292 workers would be associated with annual constmction o~rations.
c mere would be 315 workers associated with construction and modification of the existins Building 22 l–F. me number would
* be the same for immobilization in either ceramic or glass.

Values are based on a risk factor of 4C0 latent fa!al cancers per million person-rem set by the National Research Council’s
Committee on the Biological Effects of Ionizing Radiations.

e Represents an average of tbe doses for both facilities.
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limit for construction workers is ICS3nuemlyr because they are categorized as members of the public
(DOE1993). An effective MARA program woutd ensure that doses are reduced to levels that we ~ low as is reasonably achiev~hle.
Source: DOE t997e; ICRP 199 I; NAS 1990 1998i, 1998j, 1998k, 1998n.

Hazardous Chemical Impacts. Because the estimated airborne concentration of benzene delivered to the
maximally exposed member of the public at Pantex under this alternative would be the same as that for
Alternative 9A, the estimated cancer risk associated with this exposure would also be tbe same.

4.18.1.5 Facility Accidents

Construction of plutonium disposition facilities at Pantex and SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would & in place to reduce the risks. Given the estimated
3,465 person-years of construction labor and standard industrial accident rates, approximately 340 cases of
nonfatal occupational injury or illness and 0.49 fatality could be expected (DOL 1997a, 1997b). As all
construction would take place prior to introduction of the radiological process inventory, no radiological
accidents should occur.

4.18.1.6 Environmental Justice

As discussed in the other parts of Section 4.18.1, construction under Alternative 9B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 9B at Pantex and SRS
would have no significant impacts on minority or low-income populations.
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4.18.2 Operations

4.18.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 9B at Parrtex are the same as those
for Alternative 9A (see Section 4.17.2. 1). Noise impacts are the same as those for Alternative 9A at Pantex
(see Section 4. 17,2,1),

Potential air quality impacts of the operation of thk immobilization facility under Alternative 9B at SRS are
the same as those for Alternative 6C (see Section 4.12,2,1). Noise impacts are the same as those for
Alternative 6C at Pantex (see Section 4.12.2.1 ),

The combustion of fossil fuels associated with Alternative 9B would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x104 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.18.2.2 Waste Management

At Pantex, impacts of operations for this alternative would be the same as for Alternative 9A.
See Section 4.17,2.2 for a description of the impacts of this aftemative on the waste management infrastructure
at Pantex.

At SRS, impacts of operations for this alternative would be the same as for Alternative 6C,
See Section 4.12.2.2 for a description of the impacts of this alternative on the waste management infrastmchrre
at SRS.

4.18.2.3 Socioeconomic

Employment requirements for operation of the pit conversion and MOX facilities at Pantex under
Alternative 9B would be the same as those for Alternative 9A (see Section 4. 17.2.3),

Employment requirements for operation of the immobilization facility at SRS under Alternative 9B at SRS
would be the same as those for Alternative 6C (see Section 4. 12.2,3).

4.18.2.4 Human Health Risk

During normal operation, them would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows:

Radiological Impacts. Table 4-163 reflects the potential radiological impacts on three individual receptor
groups at Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the maximally exposed
member of the public, and the average exposed member of the public. The table depicts all the projected

aggregate LCF risk tOthese grOups from 10 years of operations. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.
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Table 4-163. Potential Radiological Impacts on the Public of Ocrerations Under Alternative 9B: pit
Conversion-and MOX in New Construction-at Pantex, and

Immobiliution in Building 221-F and DWPF at SRS

Pkt Immobilization

Imrtact Conversion MOX Psntex Total Ceramic Glass

Population within 80 km for year 2010

Dose (person-rem) 0.58 0,010 0.59 2.3x103 2.2x 10-3

Percent of natural background 5.8x104 I .Ox 105 5.9XI04 1.Ox IO-6 1.OxIO-6

1O-year latent fatal cancers 2.9x103 5. OXIO-5 3.OX10-3 1.2X1 W5 1. IX1O-5

Maximally exposed individual

Annual dose (rnrem) 0.062 5.5x 103 0.068 2.4x105 2.2X1O”5

Percent of natural background 0.019 1.7XI0-3 0.021 8.1 X1O-6 7.5XI04

10-yeor latent fatal cancer risk 3. IXIO-7 2.8x108 3.4XI0-7 1.2X1O’O I.lxlolo

Average exposed individual witiln 80 kmb

Annual dose (nrrem) 1.9X1O-3 3.3X105 1.9X 103 2.9x 10“6 2,8xIO”6

10-year latent fatal cancer risk 9.5XI09 1.7XIOI0 9.7 XI0-9 I.sxlo-11 1.4xlo”ll

a The annual natural background radiation level at Pantex is 332 nuem for the average individual; the ppulation within 80 km
[50 mi) in 2010 would receive 99,300 person-rem. me annual natural background rsdiation level a[ SRS is 295 nuem for the
average individual; the population within 80 km (50 nd) in 2010 would receive 230,500 person-rem.

b Obtained by dividing the ppulation dose by the numbr of ~ple projected to live *thin 80 km (50 nd) of Pantex (299.~) and
SRS Building 221-F (781 ,500) in 2010.

Key: DWPF. Defense Waste Processing Facility.
Source: Appendix J.

Given incident-free operation of all three facilities, the total population dose in the year 2010 would be
0.59 person-rem at Pantex and 2.3x10-3 person-rem at SRS. Tbe corresponding number of LCFS in the
population from 10 yem of operation would k 3.OX 10“3 around Pmtex srrd 1.2x 105 around SRS. The total
dose to the maximally exposed member of the public from annuaf operation of the pit conversion and MOX
facilities at Pantex would be 0.068 mrem. From 10 years of operation, the corresponding LCF risk to this
individual would be 3.4x107, The impacts on the average individual would be lower. The dose to the
maximally exposed memkr of the public from annual operation of the immobilization facility at SRS would
be 2.4x1 0-5 mrem. From 10 yesrs of operation, the corresponding LCF risk to this individual would be
1.2x 10-10. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations sre given in the Cumulative Impacts sec(ion of this
SPD EIS (see Section 4,32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities m added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the carrdtdate sites. These impacts are then compared against
applicable m~latow stiwds established by DOE and EPA (such as DOE Order 54w, 5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act),

Doses to involved workers from normal operations are given in Table 4-164; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion and MOX facility workers would k 500 nrrem; to immobilization facility workers, 750 mrem. The
annual dose received by the totsl site workforce for each of these facilities has krr estimated at 192, 175, and
194 person-rem, respectively, The risks and numbers of LCFs among the different workers from 10 years of
operation are included in Table 4-164. Doses to individual workers would be kept to minimal levels by

instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),
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Table 4-164. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 9B: Pit Conversion and MOX in New Construction at Pantex, and

Immobifiaatfon in Building 221-F and DWPF at SRS
Pit Immobilization

Impact Conversion MOX Pmrtex Total (Ceramic or Glass)

Numberof badgedworkers 383 350 733 258
Total dose (person-rernlyr) 192 175 367 I94
1O-yearlatentfatal cancers 0.77 0,70 1.5 0.77
Averageworkerdose (nrrern/yr) 500 500 500’ 750
10-yearlatent fatalcancerrisk 2,0X10“3 2.OX103 2.OX1O”3 3.OXIo-~
a Representsanaverageof lhe doses for both facilities.
Key:DWPF, Defense W=te Processing Facility.
Note: The radiological limit for an individual worker is 5,~ nuetiy (DDE 1995e). However, the maximum dose to a worker
involved in operations would k kept &low the FX3Eadministrative control level of 2,~ medyr. An effective ALARA program
would ensure thal doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998i, 1998j, 1998k, 1998n,

Hamrdous Chemical Impacts. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Pantex under this alternative would be the same as that
under Alternative 9A, the estimated noncancer risks associated with exposure to this compound would also
be the same. No carcinogenic chemicals would be released as a result of operations,

4.18.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Patrtex arc equivalent to those included in Alternative 4A (see Table 4-66); potential consequences
from operation of the MOX facility at Pautex would be equivalent to those included in Alternative 9A
(see Table 4160); and potential consequences from opcmtion of the immobilimtion facility at SRS, equivalent
to those included in Alternative 3B (see Tables 4-51 and 4-52). More details on the methcd of analysis,
assumptions, and spccitic accident scentios am presented in the discussion of Alternative 2 in Swtion 4.3.2.5,

Public. Tbe design basis accidents at SRS are discussed in Section 4,5.2.5. The design basis accidents for
the pit convemion and MOX facility at Pmtex are discussed in Sections 4.6.2.5 and 4.17.2.5, respectively.

The beyond-design-basis accidents at Pantex would k equivalent to those discussed in Section 4.17,2.5. The
beyond-design-basis accident at SRS would be equivalent to that discussed in Section 4.12,2,5.

Noninvolved Worker. Consistent with the analysis presenmd in the Srorage and Disposition Final PEIS, the
noninvolvcd worker is a hypothetical individual working on the site but not involved in the proposed action,
und assumed to be 1,000 m (3,28 I ft) from the location of the accident or at the site boundary, whichever is
closer, md downwind from that location, The consequences for this worker were estimated to be highest for
the design basis earthquake at SRS, The consequences of such an accident would include an LCF probability y

of 4.6x10-3.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would & ex~tcd from leaks, spills, and smaller fires. These accidents m such that involved workers would
either be able to evacuate immediately or would not be affected by the events. Explosions could result in
immediate injuries from flying debtis, m well as the uptake of plutonium md umnium parficulates through
inhalation. If a criticality occumd, workers within tens of meters could receive very high to fatal radiation
exposures from the initial bunt. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
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equipment between the workers and the accident, The design basis and beyond-design-basis earthquakes

would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Pantex and SRS could result in worker
injuries and fatalities, DOE-required industrial safety programs would be in place to reduce the risks, Given
the estimated employment of 10,867 person-years of labor and the standard DOE occupational accident rates,
approximately 348 cases of nonfatal occupational injury or illness and 0,35 fatality could be expected for the
duration of operations.

4.18.2.6 Transportation

Because the only difference &tween Alternative 9A and 9B is the lmation of the immobilization facility within

F-Area at SRS, the transportation required for Alternative 9B would be the same as that for Alternative 9A.
Therefore, the transportation risks associated with Alternative 9B are equivalent to those discussed in
Section 4.17,2.6.

4.18.2.7 Environmental Justice

As discussed in other parts of Section 4,18.2, routine operations conducted under Alternative 9B would pose
no significant health risks to the public, The likelihood of an LCF for the MEI residing near Pantex would be

aPPrOximatelY 1 in 3 miJ1iOn(see Table 4-163); the likelihOti for the MEI residing near SRS would be
essentially zero. The number of LCFSexpected among the general population residing near Pantex and SRS
from accident-free operations would increase by approximately 3,0x10“3 and 1.2x10-5, respectively,

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.18.2.5). A beyond-design-basis eafihquake would be expected to result in LCFS among the

general population (see Tables 4-S 1, 4-52, 4-66, and 4–1 60), However, it is highly unlikely that a

beyond-design-basis eaflhquake would occur. Accidents at the sites pose no significant risks (when the
probability of occurrence is considered) to the population residing within the area potentially affected by
radiological contamination.

As described in Section 4,18.2,6, no radiological or nonradiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 9B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.19 ALTERNATIVE 10

Alternative 10 would involve constructing and operating the pit conversion and MOX facilities in Z.rme4 at
Pantex and the immobilization facility in the existing FMEF building in the 400 Area at Hanford, Activities
at Pantex would be the same as under Alternative 9A and activities at Hanford would be the same as under
Alternative 8.

4.19.1 Construction

4.19.1.1 Air Quality and Noise

Potential air quality and noise impacts of constnrction under Alternative 10 at Pantex arc the same as those for
Alternative 9A (see Section 4.17.1. 1),

Potential air quality and noise impacts of constriction under Alternative 10 at Hanford arc the same as those
for Alternative 8 (see Section 4,16.1. I).

4.19.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as for Alternative 9A. See
Section 4.17.1.2 for a description of the impacts of this alternative on the waste management infrastructure
at Pantex.

At Hanford, constmction impacts of this alternative would be the same as for Alternative 8, See
Section 4.16.1.2 for a description of the impacts of this alternative on the waste management infrastmcture
at Hanford.

4.19.1.3 Socioeconomic

Construction-related employment requirements for Alternative 10 would be as indicated in Table 4-165.

Table 4-165. Construction Employment Requirements for
Alternative 10: Pit Conversion and MOX in New Construction

at Pantex, and Immobilization in FMEF and HLWVF at Hanford

Year Pit Conversion MOX Irmnobitization Total

2001 298 0 0 298

2002 452 290 167 909
2003 275 508 268 I,05I
2W o 334 236 570
2005 0 I70 0 170
2m o 160 0 i 60

Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-wasle vitrification
facility.
Source: UC 1998b, 1998c, 1998k, 1998n.

Employment requirements for construction of the new pit conversion and MOX facilities at Pantex under this
alternative would be the same as those for Alternative 9A (see Section 4.17, 1.3).

Employment requirements for construction of the immobilization facility at Hanford under this alternative
would be the same as those for Alternative 8 (see Section 4,16. 1.3).

4-234

Electronic Resource Library
Digitized using best copy available.Viewing Hints:  Scroll down.For clearer viewing, use the magnifying tool to enlarge a specific section. You may print the document on your local printer, to produce a more legible copy.To minimize this message, click on the minus symbol in the upper left-hand corner.  



Environmental Consequences

4.19.1.4 Human Herdth Hisk

Radiological Impacts. Noradiological riskwouid beincumd bymembers of thepublic fromconstmction
activities. According torecent radiation surveys(DOE 1997e; Antonio 1998) conducted inthe Zone 4 area
at Pantexand 400-Area at Hanford, construction workers would not beexpected toreceive any additional
radiation exposure above natural background levels in those areas. Nonetheless, if deemed necessary,
construction wurkers may be monitored (badged) as a precautionary measure.

Hazardous Chemical impacts. Theprobability ofexcess latent cancer incidence associated with exposure
to bimzenereleased as a result of construction activities at Pantex under this alternative has been estimated to
bemuchless than lchanceinl million overthe lifetime of themaximally exposed member of thepublic.

No hazardous chemicals would bereleased at Hanford under this alternative; thus, nocancer or adverse,
noncancer health effects would occur.

4.19.1.5 Facility Accidents

Constmction ofplutonicrm disposition facilities at Pantex and Hanford could result in worker injuries or

fatalities. DOE-mquid industrial safety programs would kinplaceto mducetie risks. Given theestimated

3,158 person-years of construction labor and standard industrial accident rates, approximately310 cases of

nonfatal occupational injury orilbress and 0.44 fatality could be expected (DOL 1997a, 1997b). As all
construction would beinnonradiologicaI areas, nomdiological accidents should occur.

4.19.1.6 Environmental Justice

As discussed in the other parts of Section 4.19.1, construction under Alternative 10 would pose no significant
healtbrisks tothepublic. Therisks would benegligible regudless oftbemcial orethnic composition orthe
economic status of the population. Therefore, construction activities under Alternative 10 at Pantex and
Hanford would have no significant impacts on minority or low-income populations.

4.19.2 Operations

4.19.2.1 Air Quality and Noise

Potential tirqualityand noise impacts of theoperationof facilities under Alternative 10at Pantexare the same

as those for Alternative 9A (see Section 4.17.2. 1).

Potential air quality and noise impacts of the operation of the immobilization facility under Alternative 10 at

Hanford are the same as those for Alternative 8 (see Section 4.16.2. 1).

The combustion of fossil fuels associated with Alternative 10 would result in the emission of carbon dioxide,
which isoneof theatmospheric gases tiatmbelieved toinfluence the global climate. Annual carbon dioxide
emissions from this alternative ~present less thm9x10"5prcent of the 1995 anrmal U.S.emissions of carbon
dioxide from fossil fuel combustion and industrial processes.

4.19.2.2 Waste Management

At Pantex, impacts of operations for this alternative would be the same as for Alternative 9A. See
Section 4.17.2.2 for a description of the impacts of this alternative on the waste man~gement infmstru$ture
at Pantex.
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At Hanford, impacts of operations for this alternative would be the same as for Alternative 8. See
Section 4.16,2.2 for a description of the impacts of this alternative on tie waste management infrastmcture at
Hanford.

4.19.2.3 Socioeconomic

Employment requirements for operation of the pit conversion and MOX facilities at Pantex under
Alternative 10 would be the same as those for Alternative 9A (see Section 4.17 ,2.3),

Employment requirements for operation of the immobilization facility at Hanford under Alternative 10 would

be the same as those for Alternative 8 (see Section 4. 16.2.3).

4.19.2.4 Human Health Risk

During normal operadon, there would be both radiological and hazardous chemical releases to the
environment, andalso direct in-plant exposures. Theresulting doses to, and Wtential health effects on, the
public and workers under this alternative are as follows.

Rsdiologicssl Impacts. Table 4166mflects thepotential radiological impacts ontime individual receptor
groups at Pantex and Hanford: the population living within 80 km (50 mi) in the year 2010, the maximally
exposdmemkr oftiepublic, mdtheavemge exposdmember of the public. Thetabledepicts the projected

aggregate LCFf’isk tOthese grOups frOm loye~ of operations. Toputoperational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table,

Tssble4-166. Potential Radiological Impac&on the Pubhcof Operations Under
Alternative 10: Pft Conversion and MOX in New Construction at Pssrstex, and

Immobilization in FMEF and HL WVF at Hanford

Pit Pantex Innnobilization

Impact Conversion MOX Totsl Ceramic Glass

Population within 80 krn for year 2010

Dose (person-rem) 0.58 0.010 0.59 7.8XIO”3 7.1X103
Percentof naturalbackground’ 5.8x10”4 I.OxI05 5.9X104 6.7XIO”6 6.1x IO-6
IO-yearlatentfatal cancers 2.9x103 5.OX105 3.OX1O”3 3.9XI0-5 3,6%105

Maximally exposed individual

Annual dose (nrrem) 0.062 5.5 X1O”3 0.068 l.lxlo~ 9.7 XIO”5

Percent of natural background” 0.019 I.7X1O”3 0.021 3.7 XI0-5 3 .2x 10”5

10-year latent fatal cancer risk 3.fxlo”7 2.8x10-S 3.4X1O”7 5.5XIO1O 4,9XIO”I0
Average exposed individual within 80 knrb

Annual dose (rrrrem) I,9XI0-3 3.3 XIO”5 1.9XIO”3 2.OXI 05 1.8x IO”5

10-year latent fatal cancer risk 9.5 X1O”9 1.7xlo”to 9.7X1O”9 I.oxlo-lo 9.OXIo“11

a ‘fheannual natural background radiation level at Pantexis 332 nrrem fortheaverage individual: the population withi”80km
(50ti)in2010 would rmeive99,3W ~rson-rem. ~emnud"aturd background radiation level at Hanfordis3Wmemf6rlhe
average individual ; the population withi”80km (50mi)in 2010 would receive 116,300person. rem.

b Obtti"& byd]v]dl"g the Ppulatlondow bythe"um&c of~opleproject4 IoliVe Within8okm(50 mi)Ofpantex (299.W)and

Hanford (387,800) in 2010.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, hi8h.level-waste vitrification facility.
Source: Appendix J.

Given incident-free operation ofallthree facilities, thetotal population dose in the year 2010 would be
0.59pemon-rem at Pantexand 7.8xl 0-3pemon-rem at Hanford. Thecorresponding number of LCFs in the
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population frum 10 years of operation would be 3.OX10-3around Pantex and 3.9x 10“5around Hanford. The
total dose to the maximally exposed member of the public from annual operation of the pit conversion and
MOX facilities at Pantex would be 0.068 mmm. From 10 years of operation, the corresponding LCF risk to
this individual would be 3.4x10-7. The impacts on the average individual would be lower. The dose to the
maximally exposed member of the public from annual operution of the immobilization facility at Hanford
would be 1.1x104 mrem. From 10 years of operation, the corresponding LCF risk to this individual would
be 5.5x 10 ‘O. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Swtion 4.32). Wltiln that section, projected incremental impacts associated with the operation
of the proposed SUTIUSplutonium disposition facilities are added to the impacts of other prixt,present, and
reasonably foreseeable future actions at or neur the candidate sites. These impacts are then compared against
applicable regulatov statrdtis established by DOE and EPA (such as DOE Order 5400,5, the Clean ,4ir Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normai operations ure given in Table 4167; these workers nre defined as
those directly associated with process activities, Under this alternative, the annual average dose to pit
194 person-mm, respectively. The risks arrd numbers of LCFS among the different worker-sfrom 10 years of
operation are included in Table 4-167. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include wOrker
rotations).

Table 4-167. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 10: Pit Conversion and MOX in New Construction at Pantex, and

Immobllimtion in FMEF and HLWVF at Hanford
Irnrtrobiiization

Impact Pit Conversion MOX Pantex Totat (Ceramic or Giaas)

Number of badged workers 383 350 733 258

Total dose (person-retiyr) 192 175 367 194

1O-year latent fatal cancers 0.77 0.70 1.5 0.77

Average worker dose (metiyr) 500 500 500’ 750

10-year latent fatal cancer risk 2.OXIO-3 2.0XI03 2.OXI 0-3 3.0XIO”3
a Represents an aversse of (he doses for bath facilities
Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-waste vitrification facility.
Note: ‘rbe mdiological limit for an individual worker is 5,000 nrretiyr (DOE 1995e). However, the maximum dose 10 a wprker
involved in operations would h kept below the fXSE sdtinistrativc control level of 2,0Q0 mremlyr. An effective ALARA program
would ensure tha! doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998b, 1998c, 1998k, 1998n.

Harardous Chemical Impacta. Because the estimated airborne concentration of ethylene glycol delivered
to the maximally exposed member of the public at Pantex under this alternative would be the same as that
estimated under Alternative 9A, the estimated noncancer risks associated with expostrm to this compound
would also be the same. No carcinogenic chemicals would be released as a result of operations.

No huzardous chemicals would be released ss a result of oprations at Hanford under this altemativti thus, no
cancer or adverse noncancer health effects would occur.

4.19.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Purrtexare equivalent to those included in Alternative 4A (see Table 4-66); potential consequences
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from opration of the MOX facilities at Pantex would be equivalent to those included in Alternative 9A (see
Table 4-1 60); and potential consequences from opration of the immobilization facility at Hanford, equivalent
to those included in Alternative 2 (see Tables 4-28 and 4-29), More details on the method of analysis,
assumptions, and specific accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

public. The most severe consequences of a design basis accident at the pit conversion facility are discussed
in Section 4.6.2,5. The most severe design basis accident, a nuclear criticality, at the immobilization and MOX
facilities are discussed in Sections 4.3.2.5 and 4.17.2.5, respectively.

The &yonddesign-basis accidents at Parrtex would be equivalent to those discussed in Section 4.17,2.5. The
beyond-design-basis accident at Hanford would be equivalent to that discussed in Section 4,16.2.5,

Noninvolved Worker. Consistent with the analysis presented in the Sroruge and Disposition Fiml PEIS, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, md downwind fmm that location. The consequences for this worker were estimated to be highest for
the tritium ~lease at the pit conversion facility. The consequences of such arraccident would include an LCF
probability of 5.8x 10-5.

Maximally Exposed Involved Worker. No major consequences for the maximrdlyexposed involved worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would
either be able to evacuate immdlately or would not be affected by the events. Explosions could result in
immediate injuries from flying debris, as well as the uptake of plutonium and uranium particulate through
inhalation. If a criticfllty occu~, workers within tens of meters could receive very high to fatal radiation
exposures fmm the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shleld!ng provided by the structures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing
equipment and structures to high radiation exposures and uptakes of radionuclides. For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operations at Parrtex and Hanford could result in worker
injuries and fatalities, DOE-rcqrriM induseriaisafety programs would be in place to reduce the risks. Given
the estimated employment of 10,779 person-yem of labor and the standard DOE occupational accident rates,
approximately 345 cases of nonfad Wcupational injmy or illness and 0,34 fatality could be expected for the
duration of operations.

4.19.2.6 Transportation

Under Alternative 10, transportation to and from Parrtex would include the shipment of plutonium pits and
clean plutonium metal via SST fmm sites throughout the DOE complex to the pit conversion facility. During

dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL. After conversion, the plutonium
in the pit conversion facility would be in the form of plutonium oxide, This material would be transferred
through a secure tunnel to the MOX facility at Pantex for fabrication into MOX fuel pellets,

It is assuti that depleted uranium hexafluoride needed for MOX fuel would b shipped via commercial truck
to the uranium convemion facility, where it would converted into umoium dioxide (see Section 4.3.2,6). After
conversion, the depleted uranium dioxide would be shtpped via commercial tmck from the conversion facility
to the MOX facility at Prmtex. This material would be blended with plutonium dioxide at the MOX facility,
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fabricated into MOX fuel pellets, and placed in MOX fuel rods. After fabrication, the MOX fuel reds would
be shipWd to a domestic reactor site, where they would be placed in fuel assemblies and irradiated. Shipments
of unirmdiated MOX fuel reds would be made in an SST because unirradiated MOX fuel in large enough
quantities is subject to the same security concerns as pure weapons-grade plutonium. It is assumed in this
transportation analysis that the reactor would be up to 4,000 km (2,500 mi) from the MOX facility.

Immobilization at Hanford under this alternative would require that surplus nonpit plutonium in vadous forms,
excluding clean metal, be shipped from current storage locations (i.e., SRS, Hanford, fNEEL, LANL, and
RFETS) to the immobilization facility at Hanford. Even though these materials are not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the SUWIUSplutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to HLWVF in 200 Area. This intrasite transportation-from 400 Area to 200 Area-could
require the temporary shutdown of roads on Hanford. It would, however, provide for all the necess~ security
and for reduced risk to the public; SSTS would not be required.

Use of the preferred ceramic (versus glass) matrix for immobilization would also require a small amount of
depleted uranium dioxide (i.e., less than 10 t [11 tons] per year). It is assumed that this depleted uranium
dioxide would be produced and shipped in the same manner as the depleted uranium dioxide needed by the
MOX facility.

After the immobilized plutonium was encased by HLW at HLWVF, it would be shipped to a geologic
repository for ultimate disposition. Because HLW would k displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters-to accommodate the displaced HLW—would be

required over the life of the immobilization program. According to estimates, up to 125 additional canisters
of HLW would k needd to meet the demands of surplus plutonium disposition under Alternative 10. The
WM PEIS documents an analysis of different options for the shipment of these canisters to a geologic
repository using either trucks or trains. The analysis revealed that shipment by train would pose the lower risk.
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these
additional shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the
approach that results in the highest risk to the public): assumption that all of these shipments would be made
by truck, one canister per truck.

Every aftemative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites, This transponation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.19.1.2 and 4.19.2.2,
would involve no major increase in the amounts of waste already tilng managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

However, TRU waste generated at Pamex was not covered by the WM PEIS ROD as them was no such waste
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations.
Lecation of the pit conversion and MOX facilities at Pantex would result in the generation of TRU waste, as
described in Section 4.19.2.2. Moreover, a fairly large increase in the amount of LLW at Pantex
(i.e.. 39 Frcent Ofthe site’s cu~nt stO~ge capacity) could be exp=ted under this alternative. Currently, this
t~ of waste is shipped to the NTS for disposal. In order to account for the transportation of TRU waste from
Pantex to WPP, and LLW from Pantex to NTS, additional shipments are analyzed in this SPD EIS.
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In all, approximately 1,900 shipments of radioactive materials would be cm’ried out by DOE under this

alternative. The total distance traveled on public roads by trucks carrying radioactive materials would he
4.8 million km (3,0 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 25 person-rem; the dose to the public,
36 person-rem, Accordingly, incident-free transportation of mdioactive material associated with this
alternative would result in 0.010 LCF among transportation workers and 0,018 LCF in tbe total affected
population over tbe duration of tbe tmnsportation activities. The estimated number of nmrmdiological fatalities
from vehicular emissions assmiated with this alternative is 0.013.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occumnce: more than 1 in 10 million per year) is a shipment
of smplus nonpit plutonium from a DOE storage facility to Hanford with a severity category VIII accident in

a tural population zone under neutral (average) weather condhions. Because surplus nonpit plutonium

shipments include plutonium oxide, an accident involving plutonium oxide is conservatively used to estimate
the impacts of the maximum foreseeable accident. The accident could result in a dose of 145 person-rem to
tbe public for an LCF risk of 0.07 and 159 rem to the hypothetical MEI for an LCF risk of 0.08. (The MEI
receives a larger dose than the population because it is unlikely that a person would b in position, and remain
in position. to receive this hypothetical maximum dose.) No fatalities would be expected to occur. Tbe
probability of more severe accidents, different weather conditions at the time of accident, or mcumence in a
inure densely populated area wem also evaluated, and estimated to have a probability lower than 1 chance in
10 million per year,

Estimates of the total ground tmrrsportationaccident risks under Alternative 10 areas follows: a radiological
dose to the population of 20 person-rem, resulting in a total ~pulation risk of 0,010 LCF; and traffic accidents
resulting in 0.053 traffic fatalities.

4.19.2.7 Environmental Justice

As discussed in other parts of Section 4.19.2, routine operations conducted under Alternative 10 would pose
no significant health risks to the public. The Iikelihd of an LCF for the MEI residing near Parrtex would be
approximately I in 3 million (see Table 4166); tbe Iikelibocd for the MEI residing near Hanford would be
essentially zero. The number of LCFS expected among tbe general population residing near Pantex and
Hanford from accident-free operations would increase by approximately 3.0x10-3 and 3.9x10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4. 19.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the

general population (see Tables Q28, 4-29,4-66, and 4-160). However, it is highly unlikely that a beyond-
design-basis earthquake would occur. Accidents at tbe sites pose no significant risks (when tbe probability
of occurrence is considered) to the population residing witbin the area potentially affected by radiological
contamination.

As described in Section 4,19.2.6, no radiological or nomadiological fatalities would& expectd to result from
accident-free transportation conducted under this alternative, Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents,

Thus, implementation of Alternative 10 would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including tbe risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.20 ALTERNATIVE 11A

Alternative 11A would involve constructing and operating the pit conversion and immobilization facilities in
the existing FMEF building in the 400 Area at Hanford. Under this alternative, all surplus plutonium is

immobilized; none is fabricated into MOX fuel.

4.20.1 Construction

4.20.1.1 Alr Quality and Noise

Sources of potential air quality impacts of constnrction under Alternative 11A at Hanford, including
mdltication of FMEF for pit disassembly and conversion and plutonium conversion and immobilization, were
analyzed as described in Ap~ndlx F. 1. Sources of construction impacts include emissions from fuel-burning

construction equipment, soil disturbance by constriction equipment and other vehicles, the operation of a

concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions from these
sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, includlng the contribution from constmction activities
at Hanford, with standards and guidelines is presented as Table 4-168. Concentrations of air pollutants,
especial] y PM,0 and total suspended particulate, would likely increase at the site boundary, but would not
exceed the Federal or State ambient air quality standards. Occasional exceedances of the PM, ~ and total

suspended particulate standards attributable to natural sources would be expected to continue. Air pollution
impacts during construction would be mitigated by applying, as appropriate, standard dust control practices
such as watering or sweeping of roads and watering of exposed areas.

Emissions from trucks carrying materials and wastes and employee vehicles are estimated to increase about
3 percent over the No Action emissions. Total vehicle emissions associated with activities at Hanford would
likely decrease somewhat from cumnt emissions during the planned constmction pericd because of a decrease
in overall site employment.

The Iwation of these facilities at Hanford relative to the site boundmy and sensitive receptors was examined
to evaluate the potential for onsite and offsi~ noise impacts. Noise sources during construction would include
heavy consrmction equipment, employee vehicles, and tmck tmftic. Traffic noise asswiated with cmrsrmction
of these facilities would occur on the site and along offsite local and regional transportation routes used to
bring construction materials and workers to the site, Given the distance to the site boundary (about 7.1 km
[4.4 mi]), noise emissions from constmction equipment would not likely annoy the public. These noise sources
would be far enough away from offsite areas that the conuibution to offsite noise levels would b small. Some
noise sources could result in onsite impacts, such as the disturbance of wildlife. Noise impacts should not
affmt threatened and endangered species because there m no threatened and endangered species habitats near
the facility site (see Section 4.26). Traffic asswiated with constmction of these facilities would likely produce
less than a 1-dB increase in traffic noise levels along roads used to access the site and thus would not result
in any increased annoyance of the public.

Construction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
construction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.
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Table 4-168. Evaluation of Air Pollutant Concentrations Awociated with Construction Under

Alternative 11A: Plt Cc,nversion in FMEF and Immobilization in FMEF and HL WVF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guideline (@g/m3)a (pg/m3) (pg/m3) Guideline

Criteria polhrtantz

Carbon monoxide 8 hours 10,000 0.501 34.6 0.35
1hour 40,000 3.41 51.7 0.13

Nitrogen dioxide Annual 100 0.0372 0.287 0.29

pMIo Annual 50 0.0315 0.049 0.10
24 hours 150 0.413 1.18 0.79

Sulfur dioxide Annual 50 o.m307 1.63 3.1
24 hours 260 0.0341 8.94 3.4
3 hours 1,300 0.232 29.8 2.3
I hour 700 0.696 33.6 5.1

Other regulated
pollutants

Total suspended Annual 60 0.0796 0.0975 0.16
particuiales 24 hours 150 0.948 1.72 1.1

Hazardous and other
toxic compounds

Other loxicsb Annual 0.12 0 0.000@6 0.005

a %e more stringent of the Federal and State standards is presented if both exist for the averaging period.
b,.V.,rLou&toxic air pollutants (e.g., lead, benzene, hexa”e) could be emitted during construction and were analyzed as benzene.
Key: FMEF, Fuels and Materials Examination Facili[y; HLWVF, high-level-waste vitrificalio” facilitfi SPD, surplus pluto”i.m
disposition.
Source: EPA 1997a WDEC 1994.

4.20.1.2 Waste Management

Table 4– 169 compares the wastes generated during modification of the FMEF building at Hanford with the

existing treatment, storage, and disposal capacity for the various waste types. It is anticipated that no TRU
waste, LLW, or mixed LLW would be generated during the 3-year modification period. In addition, no soil
contaminated with hazardous or radioactive constituents should be generated during modification. However,
if any were generated, the waste would be managed in accordance with site practice and applicable Federal
and State regulations. Waste generation would be the same for the ceramic and glass immobilization
technologies because the same size facility would be built under either scenario. For this SPD EIS, it is
assumed that hazardous waste and nonhazardous waste would be treated, stored, and disposed of in accordance
with current site practices.

Hazardous wastes generated during modification of the FMEF building would be typical of those generated

during modification of an industrial facility. Any hazardous wastes generated during modification would be
packaged in DOT-approved containers and shipped off the site to permitted commercial recycling, treatment,
and disposal facilities. The additional waste load generated during the modification period should not have
a major impact on the Hanford hazardous waste management system.

Ncmhazardous solid wastes generated during modification of the FMEF building would be packaged in
conformance with standard industrial practice and shipped to offsite commercial faciIities for recycling or
disposal. The additional waste load generated during the modification petied should not have a major impact
on the nonhazardous solid waste management system at Hanford.
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Table 4-169. Potential Waste Management Impacts of Construction Under Alternative 11A: Pit

Conversion in FMEF and Immobilization in FMEF and HLWVF at Hanford

Estimated Estimated Additional Waste Generation as a Percent of b

Addbional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

Hazardous 17 NA NA NA

Nonhazardous

Liquid 5,900 3’ NA ~d

Solid 178 NA NA NA

~ See definitions in Appendix F.8.
T=atment capacities, and the disposd capaciry for nonhazardous liquid waste, are compared with estimated additional annua3waste
ge!]cration. All other storage and disposal capacities are compared wilh total estimated additional waste generation assuming a
3-year modification period.

c Percent of capacity of [he 400 Area’s sanitary sewer.
d Percent of capacity of WPPSS Sewage Treatment Facility.
Key FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility; NA, not applicable (i.e., it
is assumed that the majority of the hazardous wasle and nonhazardous solid waste would he treated and disposed of off the site by
the constmction contractor); WPPSS, Washington Public Power Supply System.

To k conservative, it was assumed that all nonhazardous liquid wastes generated during modification of the

FMEF building would be managed at the WPPSS Sewage Treatment Facility, even though it is likely that

much of this waste would be collected in portable toilets and would be managed at offsite facilities.
Nonhazwdous liquid waste generation during modification is estimated to be 3 percent of the 235,000-m3/yr
(307,000-yd3/yr) capacity of the 400 Area sanitq sewer and 3 percent of the 235,000-m3/yr (307,000-yd3/yr)
capacity of the WPPSS Sewage Treatment Facility. Therefore, management of these wastes should not have
a major impact on the nonhazardous liquid waste treatment system during the modification period.

4.20.1.3 Socioeconomic.s

Construction-related employment requirements for Alternative 11A would be as indicated in Table 4-170.

Table 4-170. Construction Employment Requirements
for Alternative 11A: Pit Conversion in FMEF

and Immobilization in FMEF and HLWVF at Hanford

Year Pit Conversion Immobilization Total

2001 77 0 77

2002 116 167 283

2003 71 268 339

2oi34 o 236 236

Key: FMEF, Fuels md Materials Examination Facilitfi HLwVF, high-level-waste
vitrification facility.
Source: UC 1998a, 1998b, 1998c.

At its peak in 2003, construction of the pit conversion and immobilization facilities at Hanford under this
alternative would require 339 construction workers and generate another 348 indirect jobs in the region. The
total employment requirement of 687 direct and indirect jobs represents less than 0.2 percent of the projected
REA workforce, and thus should have no major impact on the REA. This requirement should also have a
negligible impact on community services currently offered in the ROI. In fact, it should help offset the
approximately 15 Percent reduction in Hanford employment (i.e., from 12,900 to I I ,000 workers) projected
for the years 1997-2005.
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4.20.1.4 Human Health Risk

Radiologfesd Impacts. No radiological risk would be incumd by members of the public from constmction

activities. According to a recent radiation survey (Antonio 1998) conducted in the 400 Area, a construction

worker would not be expected to receive doses above natural background levels. Nonetheless, construction
workers may be monitored (badged) as a precautionary measure.

Hazardous Chemical Impacts. No hazardous chemicals would be released as a result of construction
activities at Hanford under this alternative; thus, no cancer or adverse, noncancer health effects would occur.

4.20.1.S Facility Accidents

Construction of plutonium disposition facilities at Hanford could wsult in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
935 person-years of construction labor and standard industrial accident rates, approximately 93 cases of
nonfatal occupational injury or illness and 0.13 fatality could be expected (DOL 1997a, 1997b), As all
construction would be in nonradiological areas, 00 radiological accidents should occur.

4.20.1.6 Environmental Justice

As d}scussed in the other parts of Section 4.20.1, construction under Alternative 11A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, constmction activities under Alternative 1IA at Hanford would
have no significant impacts on minority or low-income populations.

4.20.2 Operations

4.20.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 11A at Hanford were analyzed

using ISCST3. Operational impacts would result from process emissions, emergent y diesel generator testing,
tmcks moving materials and wastes, and employee vehicles. Emissions from these sources are summarized
in Appendix G.

A comparison of maximum air pollutant concentrations, including those from the plutonium disposition
facilities, with standards and guidelines is presented as Table 4-171. Concentrations for immobilization in
the ceramic form are presented because they would be greater than those for the glass form. Concentrations
of air pollutants would likely incre=e at the site boundmy, but would not exceed the Federal or State ambient
air quality standards as a result of Harrfordactivities. Occasional exceedances of the PMIOarrd total suspended

pardculates standards attributable to natural sources would be expected to continue. Air pollution impacts

during operation would be mitigated; for example, HEPA filtration has been included in the design of these
facilities.

For a discussion of how the operation of the pit conversion and immobilization facilities at Hanford would
affect the ability to continue to meet NESHAP limits regarding airborne radiological emissions, see

Section 4.32.1.4. There are no other NESHAP limits applicable to operation of these facilities.

The increased concentrations of nitrogen dioxide, PM IO,and sulfur dioxide area small fraction of the PSD
Class II area increments as summarized in Table 4172,
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Table 4-171. Evaluation of Air Pollutant Concentrations Associated With Operations Under
Alternative 11A: Pit Conversion in FMEF and Immobilimtion in FMEF and HLWVF at Hanford

Most Stringent SPD Site Percent of
Avercging Standard or Increment Concentration Standard or

Pollutant Period Guideline (gd ~3)a
(Pal ~3,

(P4
~3, Guidefine

Criteria pollutants

Carbon monoxide 8 hours 1O,m 0.772 34.9 0.35
I hour 40,m 4.31 52.6 0.13

Ni[rogen dioxide Annual Im 0.0316 0.282 0.28

PMIO Annual 50 0.00149 0,0194 0.039
24 hours 150 0.0166 0.787 0.52

Sulfur dioxide Annual 50 0.00128 1.63 3.1
24 hours 260 0.0142 8.92 3.4

3 hours I ,300 0.0966 29.7 2.3
1 hour 700 0.29 33.2 5.1

Other regulated
pollutants

Total suspended Annual 60 0.00149 0.0194 0.032
particulate 24 hours I 50 0.0166 0.787 0.52

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 420 0 Ob o

~ ~e more stringent of the Federal and State standards is presented if both exist for the averaging period.
No sources of tb!s pollutant have been identified at the site.

Key: FMEF. Fuels and Materials Examination Facilitfi HLWVF, high-level-waste vitrification facili!fi SPD. surplus plutonium
disposition.
Sourcw EPA 1997& WDEC 1994.

Table 4-172. Evaluation of Air Pollut3mt Increases Associated W]th Operations Under
Alternative 11A: Pit Conversion in FMEF and Immobilization in FMEF and HLWVF at Hanford

Increase in PSD Class II Area
Averaging Concentration Allowable Increment Percent of

Pollutcnt Period (#g/m3) (,ug/m3) Increment

Nitrogen dioxide Annual 0.0316 25 0.13

PM ,0 Annual 0s30149 17 0.0088

24 hours 0.0166 30 0.055

Sulfur dioxide Annual 0.(S) 128 20 o,m64

24 hours 0,0142 91 0.016

3 hours 0.0966 512 0.019

Key: FMEF, Fuels and Materiafs Examination Facifity; HLWVF, Mgh-level-wute vitrdica!ion facility PSD, prevention of significant
deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe.’

The combustion of fossil fuels associated with Alternative 11A would result in the etnission of ction dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 4x10-6 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial prucesses, and tbefcforc would not appreciably
affect global concentrations of this pollutant.
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The Imation of these facilities at Hanford relative to the site boundasy and sensitive receptors wus examined
to evaluate the potential for onsite and offsite noise impacts. Noise sources during operations would include
new or existing machines (e.g., cooling systems, vents, motors, material-handling equipment), employee
vehicles, and truck traffic, Tsaffic noise aasmiated with operation of these facilities would occur on the site
and along offsite lad and regional tmrrsportationroutes used to bring materials and workers to the site. Given
the distarrce to the site boun~ (about 7.1 km [4.4 mi]), noise emissions from equipment would not likely
annoy the public. These noise sources would be far enough away from offsite areas that their contribution to
offsite noise levels would be small. However, some noise sources could have onsite impacts, such as the
distu~ance of wildlife. Noise impacts would not affect threatened and endangered species because there are
no threatened and endangered species habitats near the facility site (see Section 4.26). Noise from traffic
associated with operation of these facilities would likely produce less than a 1-dB increase in traffic noise
levels along roads used to access the site, and thus should not result in any increased in annoyance of
the public.

O~rations workers could be exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appmpsiate hearing protection programs
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal heating protection equipment.

4.20.2.2 Waste Management

Table 4–173 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at Hanford. Although HLW would
be used in the immobilization prwess, no HLW would be generated by the surplus plutonium disposition
facilities. Waste generation should & the same for tbe ceramic and glass immobilization technologies, More
detailed descriptions of waste management impacts are presented in Appendix H. The methuds used to
estimate these impacts are described in Appendix F.8.

Table 4-173. Potential Waste Management Impacts of Operations Under Alternative 11A:
Pit Conversion in FMEF and fmmobiliztstion in FMEF and HLWVF at Hanford

Estimated EathrratedAdditional Waste Generation as a Percent of b

Additional Waate Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 144 8 8 1of WIPP
LLW 140 NA NA <1

Mixed LLW 2 <1 <1 <1

Hazardous 32 NA NA NA

Nonhazardous

Liquid 65,CS30 ~8d NA 28’

Solid 2,030 NA NA NA

a See definitions in Appendix F.8,
b Treatment capacities, and the disWsal capacity for nonhazardous liquid waste, am compared with estimated additio”st annual was[c

generation, All other storage and disposal capacities are compad with total estimated additional waste Generation assumins a
10-yeaI operation period.

‘ Includes tixed TRU waste. Facilities are not expected to generate remotely handled ~U waste.
d Percmt of capacity of the 400 Area sanitary sewer,
e Percent of capacity of WPSS Sewage Treatment Facility.
Kefi FMEF, Fuels and Materials Examination Facilitfi HLWVF, high-level-waste vitrification facilit~ LLW, low-level waste; NA,
not applicable (i,e.. the majority of this waste is not routinely treated, stored, or disposed of on the site); TRU, transura”ic; WIPP,
Waste Isolation Pilot Plunl: WPPSS, Washington Public Power Supply System,
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Depending in part on decisions in the RODS for the WM PEIS, wastes could k treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance

criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at Hanford will be evaluated in the Hanford Sire Solid
(Radioactive and Hazardous) Wasre Program EIS that is being prepared by the DOE Richland Operations

Office (DOE 1997c).

TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the Waste Receiving and Processing Facility at Hanford.

TRU waste generation at surplus plutonium disposition facilities is estimated to k 8 percent of the 1,820-m3/yr

(2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility. A total of 1,440 m3 (1 ,880 yd3) of

TRU waste would be generated over the 10-year operation period. If all the TRU waste were stored on the
site, this would k 8 percent of the 17,000-m3(22,200-yd3) storage capacity available at Hanford. Assuming
that the wrote were stored in 208-1(55-gal) drums that could be stacked two high, and allowing a 50 percent
factor for aisle space, a storage area of about 0.21 ha (0.52 acre) would be required. Therefore, impacts of the
management of additional quantities of TRU waste at Hanford should not be major.

Tbe 1,440 m3 ( 1,880 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and 1 percent of tbe
current 168,500 m3 (220,400 yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at

WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the new facilities before transfer for additional
treatment and disposal in existing onsite facilities. A total of 1,400 m3(1,830 yd3)of LLW would be generated
over the operation period. LLW generation at surplus Iutonium disposition facilities is estimated to be less

?than 1 percent of the 1.74 million-m3 (2.28 million-yd ) capacity of the LLW Burial Grounds and 1 percent

of tbe 230,000-m3 (301 ,000 -yd3) capacity of the Grout Vaults. Using the 3,480 m3/ha disposal land usage

factor for Hanford published in the Storage and Disposiriorr Final PEIS (DOE 1996&E-9), 1,400 m3
(1,830 yd3)of waste would require 0.40-ha (0.99-acre) disposal space at Hanford. Therefore, impacts of the
management of this additional LLW at Hanford should not be major.

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in a manner
consistent with the site treatment plan for Hanford. Mixed LLW generation at surplus plutonium disposition
facilities is estimated to be less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste

Receiving and Processing Facility, less than I percent of the 16,800-m3 (21 ,970-yd3) capacit y of the Central

Waste Complex, and less than 1 percent of the 14,200-m3 (18,600-yd3) planned disposal capacity of the
Radioactive Mixed Waste Disposal Facility. Therefore, the management of this additional waste at the should
not have a major impact on the mixed LLW management system.

If all TRU waste and mixed LLW generated at the surplus plutonium disposition facilities were processed in
the Waste Receiving and Processing Facility, this additional waste would be 8 percent of the 1.820-m3/yr
(2,380-yd3/yr) capacity of that facility.
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Any hazardous wastes generated during operations would be packaged in DOT-approved containers and
shipped off the site to permitted commercial recycling, treatment, and disposal facilities. The additional waste
load generated during the operation period should not have a major impact on the Hanford hazardous waste
management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office pa~r, metal cans, and plaztic and glass bottles would be sent
off the site for recycling. The ~mabring solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardmrs solid waste management system
at Hanford.

Nonhazardous prwess wastewater would be treated if necessary before being dlschwged with sanitary
wastewater to the 400 Ama sanitasy sewer system, which connects to the WPPSS Sewage Treatment Facility,
Nonhazardous liquid waste generated by sur’phrsplutonium disposition facilities at Hanford is estimated to be
28 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the 400 Area sanitasy sewer, 28 percent of the
235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility, and within the
138,000-m3/yr (181,000-yd3/yr) excess capacity of the WPPSS Sewage Treatment Facility (Mecca 1997).
Therefore, management of nonhazardous liquid waste at Hanford should not have a major impact on the
treatment system.

4.20.2.3 Socioeconomic

After construction, startup, and testing of the pit conversion and immobilization facilities at Hanford in 2007
under Alternative 11A, an estimated 704 new workem would be required to operate them (UC 1998a, 1998b,
1998c). This level of employment should generate another 1,782 indirect jobs in the region. The total
employment requirement of 2,486 direct and indirect jobs represents only about 0.6 percent of the projected
REA workforce, and thus should have no major impact on the ~A. Some of the new jobs created under this
alternative would k tilled from the ranks of the unemployed, cusrently 11 percent of the REA’s population.

In the ROI, however, this employment requirement could have minor impacts on community services, for it
should coincide witi an overall increme in site employment in connection witfrconstruction of the tank waste
remediation system. Assuming that91 percent of the new employees associated with this alternative resided
in the ROI, an increase of 2,262 new jobs in the workforce would result in an overall population increase of
approximately 4,305 persons. This increase, in conjunction with the population growth forecast by the State
of Washington, would engender increased construction of local housing units. Given the current
population-to-student ratio in the ROI, a population of this size would be expected to include 890 students,
and Iwal school districts would presumably have to increase the number of classrooms to accommodate them.

Therefore, community services in the ROI would be expected to change to reflect the population growth as
follows: 56 teachers would be added to maintain the crm’entstudent-to-teacher ratio of 16:I; 7 police officers
would be added to maintain the cumnt officer-to-population ratio of 1.6 1,~; 14 firefighter would be added
to maintain the cumnt firefighter-to-population ratio of 3.4: 1,000; and 6 physicians would be added to
maintain the cusrent physician-to-population ratio of 1.4:1,000. According to estimates, then, an additional
82 positions would Mve to be created to maintain community services at cm’rent levels. The ratio of hospital
beds to population in the ROI would remain at 2.1 beds per 1,000 persons. Moreover, the average school
enrollment would inc~ase to 94.6 percent from the current rate of 92.5 percent unless additional classrooms
were built. None of these projected changes should have major impacts on the level of community services
cumntly offered in the ROI.
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4.20.2.4 Human Health Risk

During normal operation, there would & both rtilological and hazardous chemical releases to the environment
and also direct in-plant exposures. The resulting doses to, and potential health effects on, the public and
workers under this alternative are as follows.

Radiological Impacts. Table +174 reflects the potential radiological impacts on three individual receptor
groups: the population living witbin 80 km (50 mi) of Hanford in the year 2010, the maximally exposed
member of the public, and the average exposed member of the public. The table depicts the projected
aggregate LCF risk tOthese groups from 10 years of operation. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Table 4-174. Potential Radlologicrrl Impacts on the Public of Operations Under Alternative 11A:
Pit Conversion in FMEF and Immobilization jn FMEF and HL WVF at Hanford

Pit Immobilization
Impact Convemion Ceramic Glass Totala

Population within 80 km for year 2010

Dose (person-rem) 6.9 0.016 0,015 6.9

Percent of natural background 5.9 XIO”3 1,4X I0-5 1.3 XI0-5 5.9 XI0-3

10-year latent fatal cancers 0,034 8.0x10”5 7.5 X1O”5 0,034

Maximally exposed individual

Annual dose (mrem) 0.017 2,2 XI0-4 2.OXI0“4 0.017

Percent of natural background 5.7 XIO”3 7,3 X1O”5 6.7x10”5 5.8 XIO”3

10-year latent fatal cancer risk 8.5x108 I,1XIO”9 1.0XIO”9 8.6XIO”8

Average individual within 80 km”

Annual dose (rruem) 0.017 4,1XI05 3.9XI05 0,0 I 7

10-year latent fatal cancer risk 8.5xIO”8 2,1xlo”fo 2.OXIO”IO 8.6XIO”S
a Totats are additivein afl cases kcause the same groups or individuals would receive doses fromborh facilities.~is total includes

the higher of the values for the cerandc and glass immobilization alternatives.
b me annuaf natural background radiation level at Hanford is 300 nuem for the average individual; the population within 80 km

(50 mi) in 2010 would receive 116,3W person-rem.
c Obtained by dividing the population dose by the number of people projected to live within 80 km (50 ti) of Hanford in 2010

(387,800).
Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-waste vitrification facility.
Sour-: Appendix J.

Given incident-free operation of both facilities, the total population dose in the year 2010 would be
6.9 pemon-rem. The corresponding number of LCFS in this population from 10 years of operation would be
0.034. The dose to the maximally exposed member of the public from annual operation of both facilities
would be 0.017 mrem. From 10 years of operation, the corresponding LCF risk to this individual would be

8.6x 10-8. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts asswiated with the operation
of the proposed stt~lus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable futufe actions at or near the candidate sites. These impacts are then compared against
applicable ~WlatoV standards established by DOE aod EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved worker8 from nofrnal operations are given in Table 4–175; the8e workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
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Table 4-175. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 11A: P]t Conversion in FMEF and Immobilization in FMEF and HLWVF at Hanford

Immobilization
Impact Pit Conversion (Ceramic or Glass) Total

Number of badged workers 383 290 673

Total dose (person-remlyr) 192 218 410

1O-yearlatent fatal cancers 0.77 0.87 1.6

Average workerdose (mrem/yr) 500 750 608’

10-yearlatent fatalcancerrisk 2.OX1O“J 3.0XIO”3 2.4xIO”3
a Represents an average of [he doses for both facilities.
Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility.
Note: The radiological limit for an individual worker is 5,0W mrernlyr (DOE 1995e). However, the maximum dose t[, a worker
involved in operations would he kept &low the DOE administrative control level of 2,000 nuemiyr. An effective ALARA program
would ensure that doses are reduced to levels that are as low as is reasonably achievable.
Source UC 1998a, 1998b, 1998c.

conversion facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities has been estimated at 192 and
218 person-rem, respectively. The risks and numbers of LCFS among the different workers from 10 years of
operation are included in Table 4– 175. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations).

Hazardous Chemical Impacts. No hazardous chemicals would be released as a result of operations at
Hanford under this alternative; thus, no cancer or adverse, noncancer health effects would occur.

4.20.2.5 Facility Accidenti

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Hanford are substantially equivalent to those included in Alternative 2 (see Table 427), and the
potential consequences of such accidents from operation of the immobilization facilityat Hanford are presented
in Tables 4176 and 4177. The design layout for the 50-t (55-ton) immobilization alternatives would be the
same as for the 17-t (19-ton) immobilization alternatives, with the result being that the throughput of the
facility would be lower, To be conservative, the 50-t (55-ton) immobilization scenario has been used as the
nominal case throughout the accident analysis, so the results referenced from the earlier accident sections are
directly applicable here. The plutonium conversion pofiion of the facility (i.e., the pan of the process when
nonpit plutonium is converted to plutonium dioxide), however, would operate at the design rate regardless of
whether the alternative processes 17 t (19 ton) or 50 t (55 ton), both cases would involve the same material
throughput. The consequences and frequencies of the analyzed accidents associated with plutonium
conversion are thus identical for both.

For the immobilization poflion of the facility, the frequencies of process-specific accidents (e.g., melter spill)
would be higher for the 50-t (55-ton) alternatives, as more operations would be performed over time. This

difference, however, would be smaller than the frequency mnge used for scenario characterization. Thus, for
all practical purposes, the analytical results for the two different sets of immobilization alternatives are the
same,

For the earthquake scenarios, the difference would depend on whether the 50-t (55-ton) alternatives involved
operation with higher throughput or more shifts. If it involved higher throughput, then more material would
be vulnerable to an earthquake during operations, and the contribution of the immobilization pottion of the
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Table 4-176. Accident Impacts of Alternative 11A: Ceramic Immobilimtion in FMEF at Hanford
(50-t Case)

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatafity Population Cancer
Ncminvolved to Site Given Dose Dose Witbin Facilities

3.8XIO”3

3.OX1o“’

4.2x IO”4

1.7XIO”6

3.9XIO”4

1.7XI0-2

1.4XI02

I.5X1O”6

1.2XIO”’O

1.7xlo-7

6.8XIO”’O

I.6x10”7

6.8x lo”f’

5.7XIO”2

3.4XIO”3 I.7X1O”6 5.4

Frequency Worker Noninvolved Boundary at Site 80 fmr Within
Accident (per year) (rem)” Workerb (rem)” Boundaryb (person-rem)a 80 km’

Criticality Extremely 3.3X IO* I.3X1O”5
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox Fire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Glovebox fire Extremely
(sistering furnace) unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extreme] y
unlikely

a For95th percentile meteorological conditions. With theexception ofdoses duetocriticality, thestated doses are from the
inhalation of plutonium. and represent dose commitments that would be received over the lifetime of [he impacted individual.

b tncrcased tikelihoti (orprobabitity) ofcanccr fatality forahypothetical individual (asingle noninvolved worker atadistanceof
l,~m [3,281 ft]orat thesitc bound~, whichever issmatlcr, or forahypotheticd intividud inlheoffsite population atthesi1e
boundary )ifexposed tothe indicated dose. Thevatue thatassumes thattbe accident has occurred.

c Estimated numhcrof cancer fatalities intheentire offsite population outtoadislance of80km(50 mi)given exposure totbe
indicated dose. Thevalue assumes that theaccident has occurred.

Key: FMEF, Fuets and Materials Examination Facility HYDOX, hydride oxidation.

5.8x10-4

4.6x IO”8

6.4x IO”5

2.6x 10“7

5.9x I0“5

6.5XIO”4

5.4

2.9x10-7

2.3x IO”11

3,2x IO”*
1.3XIO”’O

3.OXI0s

3.2x IO”7

2.7x IO”3

1.9

1.5XIO”4

2. IXIO”’

8.3x IO”4

1.9xlo”’

1.6

1.3XI04

2.7x IO”3

9.4x 10“4

7.4XIO”5

I .OxI04

4. fxlo”7

9.6x 10-5

6.8XIO”4

5.6

facility tothesource temrwould bemarginally greater. Ifitinvolved morcshifts, then theconttibution of the
immobilization portion of the facility to the source term would be the same for an earthquake that occurred
during operations, butanemhquAe would bemorelikely tomcurduring operations. The bounding source
tern3 for the immobilization ponion of tbe facility in the analyzed etihqu&e scenarios is the same for the two
sets ofaltematives (the 50-t[55-ton] alternatives versus the 17-t [19-ton] alternatives with fewer shifts). The
frequency of that source tem differs marginally, but the difference is smaller than the frequency range used
forscentio characterization. Thus, forallpractical pu~oses, theanalytical results forthetwo arethe same.

More details on themethod ofanalysis, assttmptions, andspeciftc accident scenarios arepresented in the
discussion of Alternative 2 in Section 4.3.2.5.

Public. Theaccident scenarios andconsequences forthebounding tritium release and criticality accidents
would remain the same as discussed in Section 4.3.2.5,
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Table 4-177. Accident Impa~of Alternative llA:Glass Immobilimtion in FMEFat Hanford
(50-t Case)

Probability
of Cancer Probability
Fstality of Cancer Latent

Dose to Given Dose Dose at Fatalitv Ponrdation Cancer

3.3XI0-2

3.8XI03

3.OXI07

4.2x 104

1.6x IO”6

3.7X1O-7

3.5XI04

3. IXIO”3

1.3XI02

2.7x IO”3

Noninvolved to
.r ----------

Site Given Dose Dose Within Fatalities
Frequency Worker Noninvolved Boundary at Site 80 km Witbin

Accident (per year) (rem)’ Workerb (rem)a Boundaryb (person-rem)” 80 kmc

Criticality Extremely 1.3XI0-5 3.4XI0-3 I,7X106 5.4
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcining furnace) unlikely

Hydmgcnexplosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For95th percentile meteorological conditions. W1ththe exception ofdoses duetocriticality, thestatd doses xe from the
.—

inhalation of plutonium, and represent dose comndtments that would be received over tbe lifetime of the impacted individual.
b lncRasti likelibwd (orprobability) ofcancer fatality forahypothetical individual (asinglc noninvolved worker a1adistanceof

1,~ m [3,281 ff] or at the site boundary, whichever is smatler, or for a hypothetical individual in the offsite population at the site
boundary )ifexposed totheindicated dose, ‘rlrevaluc thatassumes thattbe accident hasoccumed.

c Estimated number ofcancer fatalities inlheenlire offsite population outtoadistance of80km(50 ti)given exposuce to the
indicated dose. The val”e assumes that the accident has occurred.

Key FMEF, Fuels and Materials Examination Facility; HYDOX,hydride oxidation,

1.5XIO”6

1.2XIO”I0

1.7XIO”7

6.3x10”10

1.5xlo”to

1.4XIO”7

1.2XIO”6

5.OX1O2

5.8x104

4,6x108

6.4x10-5

2.4x10-7

5.6x10-8

5.2XIO”5

1.2XI04

4.8

2.9x10-7

2.3x1011

3,2x10-8

1.2XI0-I’3

2.8XI0-11

2,6x10-8

5.8x10”8

2.4x103

I .9

1.5XI04

2.1XIC,”I

7.7XI04

1.8x 104

1.7XIO”I

2.8x101

1.2XI04

9.4x Io~

7.4x 108

1.OxIo~

3.8x10-7

9.OXI0-8

8,4x IO”5

1.2XI04

5.0

A beyond-design-basis eatthqtmke at Hmford could result in the collapse of FMEF and an estimated 15 LCFS
among the general population. It should bc emphasized that a seismic event of sufficient magnitude to collapse
these facilities would likely cause the collapse of other DOE facilities, and would almost certainly cause
widespread fsilurc of homes, office buildings, and other structures in the surrounding area. me overall impsct

of such an event must therefore be seen in tbe context not only of tbe potential radiological impacts of these
ofher facilities, but of hundreds, possibly thousands, of immediate fatalities from falling debris. The frequency
of an etihquake of this magnitude at Hanford is estimated to be between 1 in 100,000 and 1 in 10,000,000
per year.

Noninvolved Worker. Consistent with the analysis presented in the Sforage and Disposition Final PE/S, the
noninvolved worker is a h~otbetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,28 I ft) from the Imation of the accident or at the site boundary, wbicbever is
closer, and downwind from that Imation. The consequences for this worker were estimated to be highest for
the tritium release at the pit conversion facility. The consequences of such an accident would include an LCF
probability of 1.2x 10-4.
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Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would beexpected from leaks, spills, and smaller fires. Tfreseaccidents aresuch that involved workers would
kableto evacuate immediately orwould not baffec@d bytieevenK. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very high to fatal Alation exposures from
the initial burst. Thedose would strongly depend onthemagnimde of thecriticality (numkroffissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
stmctu~s tohightilation exposures mdup&es ofd1onuclides. Formost accidents, immdlateemergency
response actinns should reduce the consequences to workers near the accident.

Nonradiologiral Accidents. Plutonium deposition o~mtions at Hmfordcould =sultin worker injuries and
fatalities, DOE-mquimd industrial safety progmms would kinplwe totiucetierisks. Given theestimated
employment of 7,334 ~rson-years of labor and the standard DOE occupational accident rates, approximately
235 cases of nonfatal occupational injury or illness and 0.23 fatality could be expected for the duration of
operations.

4.20.2.6 Transportation

Under Alternative 11A, transportation to and from Hanford would include the shipment of plutonium pits and
clemplutonium mewlvia SST from sites tbrougbout tie DOEcomplex totiepit conversion facility. During
dismantlement oftiepits, some HEUandclassifid pitpmswould kmcovered. Thepitconversion facility
would ship HEUvia SSTto O~forstorage andpitpms via SSTto LA~. After conversion, tbe plutonium
inthepit conversion facility would beinthe fomofplutonium oxide. This material would retransferred
within the FMEF building at Hanford for immobilization.

It is assumed that depleted uranium hexafluoride needed for immobilization would be ship~d via commercial
tmcktothe urmiumconvemion facility, whe~itwould kconvefid intoumiumdloxide. After conversion,
thedepleted uranium dioxide would be shipped viacommercial truck from the conversion facility to the
immobilization facility at Hanford.

Immobilization at Hanford under this alternative would require that surplus nonpit plutonium in various forms,
excluding clean metal, & shipped from cu~nt storage locations (i.e., Hanford, INEEL, LANL, RFETS, and
SRS) to the immobilization facility at Hanford. Even though these materials are not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the preferred alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to HLW in the 200 Area, This intrasite transportation-from 400 Area to 200 Area+ould
require the temporary shutdown of roads on Hanford. It would, however, provide for all the necess~ security
and for reduced risk to the public; SSTS would not be required.

After the immobilized plutonium was encased by HLW at HLWVF, it would eventually be shipped to a
geologic repository for ultimate disposition. Because HLW would be displaced by the cans of immobilized
plutonium suspendd in the HLW canister, additional canisters-to accommodate the displaced HLW—would

be required over the life of the immobilization program. According to estimates, up to 340 additional canisters
of HLW would be needed to meet the demands of surplus plutonium dis~sition under Alternative 11A. The
WM PEIS dmuments an analysis of different options for the shipment of these canisters to a geologic
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repository using either trucks or tmins. The anrdysis revealed that shipment by train would pose the lower risk.
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these

additional shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the

approach that results in the highest risk to the public): assumption that all of these shipments would be made
by truck, one canister per truck,

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.20.1,2 and 4.20,2,2,
would involve no major increase in the amounts of waste afready Ming managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

In all, approximately 2,000 shipments of radioactive materials would be carried out by DOE under this

alternative. The total distance traveled on public roads by trucks caqing radioactive materials would be
3.4 million km (2.1 million mi).

Impacts of Incident-Free Transportstion. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 59 person-rem; the dose to the public,
61 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0,024 LCF among transportation workers and 0.031 LCF in the total affected
population over the dm’ation of the transportation activities. The estimated number of nonradiological fatalities
from vehicular emissions associated with this alternative is 0,010.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of occumence: more than 1 in 10 million per year) is a shipment
of plutonium pits from one of DOE’s storage locations to the pit conversion facility with a severity category
VIfl accident in a rural population zone under neutral (average) weather conditions. The accident could result
in a dose of 29 pemon-rem to the public for an LCF risk of 0.015 and rem to the hypothetical MEI for an LCF
risk of 0.016. (The MEI receives a larger dose than the population because it is unlike] y that a person would
be in position, and remain in position, to receive this hypothetical maximum dose.) No fatalities would be
expected to occur. The probability of more severe accidents, different weather conditions at the time of
accident, or occurrence in a more densely populated area were also evaluated, and estimated to have a
probability lower than 1 chance in 10 million per year.

Estimates of the total ground transportation accident risks under Alternative 11A areas follows: a radiological
dose to the population of 1 person-rem, resulting in a total population risk of 5.OX10“4 LCF; and traffic
accidents resulting in 0.051 traffic fatalities.

4.20.2.7 Environmental Justice

As discussed in other parts of Section 4.20,2, routine operations conducted under Alternative 11A would pose
no significant health risks to the public. The Iikelihd of an LCF for the MEI residing near Pantex would be

approximately 1 in 12 milliOn (s= Table 4-I 74). The numkr of LCFS ex~cted among the general population
residing near Pantcx from accident-free operations would increase by approximately 0.034.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.20.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
general population (see Tables 427,4-176, and 4 –1 77). However, it is highly unlikely that a &yond-design-
basis earthquake would recur. Accidents at the site pose no significant risks (when the probability of
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wcurrence is considered) to the population residing within the area potentially affected by radiological
contamination.

As descri~ in Section 4.20.2.6, no d!ological or nontilologicsd fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 11A would pose no significarrt risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.21 ALTERNATIVE llB

Alternative 11B would involve constructing and operating the pit conversion facility in tine 4 at Pantex and
the immobilization facility at Hanford. The immobilization facility would be located in the existing FMEF
building in the 400 Area. Under this alternative, all surplus plutonium would be immobilized; none would
be fabricated into MOX fuel.

4.21.1 Construction

4.21.1.1 Air Quality and Noise

Potential sir quality and noise impacts of construction of the pit conversion facility under Alternative 1IB at
Pantex would be the same as those for Alternative 4A (see Section 4.6.1.1).

Potential air quality snd noise impacts of construction of the immobilization facility under Alternative 11B at
Hanford would be the same as those for Alternative 8 (see Section 4.16.1. I ).

4.21.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as those for Alternative 4A, See
Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastructure at
Pantex.

At Hanford, construction impacts of this alternative would be the same as those for Alternative 8. See

Section 4.16.1.2 for a description of the impacts of this alternative on the waste management infrastructure at
Hanfor~,

4.21.1.3 Sociwconomies

Construction-related employment requirements under Alternative 11B would be as indicated in Table 4-178.

Table 4-178. Construction Employment Requirements Under
Alternative llB: Pit Conversion in New Construction at Pantex.

and Immobilization in FMEF and HLWVF at Hanford
Year Pit Conversion Inunobilization Total
2001 298 0 298
2oi)2 452 167 619

20Q3 275 268 543
2004 0 236 236

Key: FMEF, Fuels and Materizts Examination FacilitM HLWVF, high-level-waste
vitrification facility.
Sourc& UC 1998b, 1998c, 1998k.

At its pesk in 2002, construction of the new pit conversion facility at Pantex under this alternative would
require 452 construction workerz md generate another 381 indirect jobs in the region, As this total
employment requirement of 833 direet snd indirect jobs represents only 0,3 percent of the projected REA

workforce, it should have no major impact on the REA. Moreover, it should have little impact on community
services within the ROI. In fact, it should help offset the nearly 40 percent reduction in the Pantex total
workforce (i.e., from 2,900 to 1,750 workers) projected for the years 1997–2005.
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At its peak in 2003, construction of the immobilization facility at Hanford would require 268 construction
workers and should generate another 275 indirect jobs in the region. This total employment requirement of

543 direct and indirect jobs represents only O.I percent of the projected REA workforce, and thus should have

no major impact on the REA. It should also have little effect on the community services currently offered in

the ROI. In fact, it should help offset the nearly 15 percent reduction in Hanford’s workforce (i.e., from
12,900 to approximately 11,000 workers) projected for the years 1997–2005.

4.21.1.4 Human Health Risk

Radiologiml Impacta. No radiological risk would be incurred by members of the public from construction
activities. According to results of recent radiation suweys (DOE 1997e, Antonio 1998) conducted in the
Zone 4 area at Pantex and the 400 Area at Hanford, construction workers would not be exp~ted to receive any
additional radiation exposure above natural background levels in those areas. Nonetheless, if deemed
necessary, construction workers may be monitored (badged) as a precautionary measure.

Hazardous Chemical Impacta. No hazardous chemicals would be released as a result of construction
activities at Pantex or Hanford under this alternative; thus, no cancer or adverse, noncancer health effects
would occur.

4.21.1.5 Facility Accidenti

Construction of plutonium disposition facilities at Pantex and Hanford could result in worker injuries or
fatalities. DOE-required industrial safety programs would &in place to reduce the risks. Given the estimated
1,696 person-years of construction labor and standard industrial accident rates, approximately 170 cases of
nonfatal occupational injury or illness and 0,24 fatality could be expected. As all construction would be in
nonradiological areas, no radiological accidents should occur during construction.

4.21.1.6 Environmental Justice

As discussed in the other parts of Section 4.21.1, construction under Alternative 11B would pose no significant
risks to the public. Tbe risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities at Pantex and Hanford under
Alternative 1IB would have no significant impacts on minority or low-income populations.

4.21.2 Operations

4.21.2.1 Air Quality and Noise

Potential air quality impacts of the operation of the new pit conversion facility under Alternative 11B at Pantex
are the same as those for Alternative 4A (see Section 4.6.2.1). Noise impacts are the same as those for
Alternative 4A at Pantex (see Section 4.6.2.1 ).

Potential air quality impacts from the operation of the immobilization facility under Alternative 1IB at Hanford
were analyzed using ISCST3. Operational impacts would result from process emissions, emergency diesel
generator testing, tmcks moving materials and wastes, and employee, vehicles. Emissions from these sources
are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from operations of the
immobilization facility, with standards and guidelines is presented as Table 4-179. Concentrations for
immobilization in the ceramic form are presented because they are greater than those for the glass form.
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Table 4-179. Evaluation of Air Pollutant Concentrations at Hanford Associated W]th Operations
Under Alternative 1lB: pit Conversion in New Construction at Pantex, and

Immobilization in FMEF and HLWVF at Hanford
Most Stringent SPD Site Percent of

Averaging Standard or Increment Concentration Standard or
Pollutant Period Guidetine (gg/m3)” (k#m’) (Ptim’) Guideline

Carbon monoxide 8 hours 10,000 0.628 34.7 0.35
I hour 40,000 3.33 51.6 0.13

Nitrogen dioxide Annual 100 0.015 0.265 0.27

PMIO Annual 50 0.00108 0.019 0.038
24 hours 150 0.012 0.782 0.52

Sulfur dioxide Annual 50 0.001 1.63 3,3

24 hours 260 0.01 I I 8.92 3.4
3 hours 1,300 0.0753 29.7 2,3
1 hour 7oob 0.226 33.1 4.7

Total suspended Annual 60 0.00108 0.019 0.032
particulate 24 hours I 50 0.012 0.782 0.52

~ The morestringentof the Federal and Slate standards is presented if both exist for the averaging period.
At Hanford, [he level is “ot to be exceeded more than twice in my 7 consecuuve days,

Key: FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrification facility; SPD, surplus plutonium
disposition.
Source: EPA 1997a WDEC 1994,

Concentrations of air pollutants would likely increase at the site boundary, but would not exceed the Federal
or State ambient air quality standards as a result of Hanford activities. Occasional exceedances of the
standards for PM,0 and total suspended particulate attributable to natural sources would be expected to
continue. Air pollution impacts during operation would be mitigated; for example, HEPA filtration has been
included in the design of the facility,

For a discussion of how the operation of the immobilization facility at Hanford would affect the ability [o
continue to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.1.4. There are
no other NESHAP limits applicable to operation of this facility.

The increases in concentrations of nitrogen dioxide, PM,., and sulfur dioxide resulting from operation of the
immobilization facility would be a small fraction of the PSD Class II area increments, as summarized in
Table 4-180.

Total vehicle emissions associated with activities at Hanford would likely decrease somewhat because of an
expected decrease in overall site employment during this timeframe,

The Incafion of this facility at Hanford relative to the site boundary and sensitive receptors was examined to

evaluate the potential for onsite and offsite noise impacts. Noise sources during operation would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and truck traffic, Traffic noise associated with operation of this facility would occur on the site and along
offsite lmal and regional transportation routes used to bring materials and workers, to the site. Given the
distmrce to the site boundary (about 7.1 km [4.4 mi]), noise emissions from equipment would not likely annoy
the public. These noise sources would be far enough away from offsite areas that the contribution to offsite
noise levels would be small, However, some noise sources could have onsite impacts, such as the disturbance
of wildlife. No noise impacts are expected to affect threatened and endangered species because there are no
threatened and endangered species habitats near the facility site (see Section 4.26), Traffic associated with
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Table 4-180. Evaluation of Air Pollutant Increases at Hanford Associated With Operations Under
Alternative llB: Pit Conversion in New Construction at Pantex, and Immobilization in FMEF and

HLWVF at Hanford
Increase in PSD Class II Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (~g/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0.015 25 0.06

PMIO Annual 0.00108 17 0.0063

24 hours 0.012 30 0.04

Sulfur dioxide Annual 0.001 20 0.005

24 hours 0.0111 91 0.012
3 hours 0.0753 512 0.015

Key: FMEF, Fuels and Malerials Examination Facility; HLWVF, high-level-waste vitrification facility; PSD, prcvcnlion of sign!ticml
deterioration.
source: EPA 1997b,

operation of this facility would likely preduce less than a 1-dB increase in traffic noise levels along roads used
to access the site, and thus should not result in any increased annoyance of the public.

The combustion of fossil fuels associated with Alternative 11B would result in the emission of c~bon dioxide,
one of the atmospheric g~ses that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 6X10-5 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.21.2.2 Waste Management

At Pantex, operations impacts of this Alternative would be the same as those for Alternative 4A. See
Section 4.6.2.2 for a description of the impacts of this Alternative on the waste management infrastructure at
Pantex.

Table 4– 18 I reflects a comparison of the existing site treatment, storage, and disposal capacities with the
expected waste generation rates from operation of the immobilization facility at Hanford. Although HLW
would be used in the immobilization process, no HLW would be generated by the facilities. Waste generation

at Hanford should be the same for the ceramic and glass immobilization technologies.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
Janu~ 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance
criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WfPP would

accommodate shipment of contact-handled TRU waste from smplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices.

TRU wastes would k treated, packaged, and certified to WfPP waste acceptance criteria at the new faci lities.

Drum-gas testing, real-time radiograph y, and loading of the TRUPACT for shipment to WIPP wou Id occur
at the Waste Receiving and Processing Facility at Hanford.

4-259



Surplus Pluronium Disposition Dmff Environmental Impact Statemenr

Table 4-181. Potential Waste Management Impacts of Operations at Hanford
Under Alternative 1 lB: Plt Conversion in New Construction at Pantex,

and Immobilimtion in FMEF and HLWVF at Hanford”

Estimated Estimated Additional Waste Generation as a Percent of c

Additional Waste Characterization or Storage Disposal
Waste Typeb Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUd 126 7 7 1 of WIPP

LLW 80 NA NA <1

Mixed LLW 1 <1 <1 <1

Hazardous 30 NA NA NA

Nonhazardous

Liquid 25,000 11’ NA ,,f

Solid 230 NA NA NA

~ Information summarized from Appendix H.
See definitions in Appendix F.8,

c Treatment capacities, and the disposal capacity for nonhazardous liquid waste, xe compared with estimated additional annual waste
generation. All other storage and disposal capacities are compared with total estimated additional waste Seneralion assuming a

d 10-year operation period.
Includes mixed TRU waste, Facilities are not expected to Senerate remotely handled TRU wasle.

c Pcccent of capacity of 400 Area sanitary sewer,
f Percent of capacity of WPPSS Sewage Treatment Facility,
Kefi FMEF, Fuels and Materials Examination Facility; HLWVF, high-level-waste vitrdica[ion facility’ LLW, low-level waste NA,
not applicable [i.e., the majority of this was!e is not routinely treated, stored, or disposed of on the site); TRU, transurani~ WIPP,
Wasle Isolation Pilot Plant; WPPSS, Washington Public Power Supply System.

TRU waste generation at the immobilization facility at Hanford has been estimated at 7 percent of the
1,820-m3/yr (2,380 -yd3/yr) capacity of the Waste Receiving and Processing Facility, A total of 1,260 m3
( 1,648 yd3) of TRU waste would be generated over the 10-year operation period. If all the TRU waste were
stored on the site, this would be 7 percent of the 17,000-m3 (22,200 -yd3) storage capacity at Hanford,
Assuming that the waste were stored in 208-1 (55-gal) drums that can to be stacked two high, and adding a
50 percent factor for aisle space, a storage area of about 0.18 ha (0.44 acre) would be required. Therefore,
impacts from the management of additional quantities of TRU waste at Hanford should not to be major,

The 1,440 m3 (1,884 yd3) of additional TRU wastes generated by surplus plutonium disposition facilities at
Pantex and Hanford would be I percent of the 143,000-m3 ( 187,000-yd3) contact-handled TRU waste that
DOE plans to dispose of at WJPP and I percent of the current 168,500-m3 (220,400-yd3) limit for WJPP
(DOE 1997d:3-3). Impacts of the disposal of TRU waste at WJPP are described in the W[PP Disposal Phase

Final S[tpp[emental E/S (DOE 1997d).

At Hanford, LLW would be packaged, certified, and accumulated at the immobilization facility befors tmnsfer
for additional treatment md disposal in existing onsite facilities. A total of 800 m3 (1,050 yd3) of LLW would
be generated over the operation period, According to estimates, LLW generation at surplus plutonium
disposition facilities would be less than 1 percent of the 1.74 million-m3 (2.28 million-yd3) capacity of the
LLW Burial Grounds and less than 1 percent of the 230,000-m3 (30 1,000-yd3) capacity of the Grout Vaults.
Judging from the 3,480-m3/ha ( 1,842-yd3/acre) disposal land usage factor for Hanford published in the Sforage

and Disposition Final PEIS (DOE 1996aE-9), 800 m3 ( 1,050 yd3) of waste would require 0.23 ha (0,57 acre)

of disposal space at Hanford, Therefore, impacts from the management of this additional LLW at Hanford

should not, be major.

At Hanford, mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in
a manner consistent with the site treatment plan. Mixed LLW generation at the immobilization facilities would
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in all likelihood be less than I percent of the 1,820-m3/yr (2,380 -yd3/yr) capacity of the Waste Receiving and
Processing Facility, less than 1 percent of the 16,800-m3 (22,000-yd3) capacity of the Central Waste Complex,
and less than I percent of the 14,200-m3 ( 18,600-yd3) planned disposal capacity of the Radioactive Mixed
Waste Disposal Facility. Therefore, the management of this additional waste at Hanford should not have a
major impact on the mixed LLW management system. If all TRU waste and mixed LLW generated at the

suq31us plutonium disposition facilities at Hanford were prncessed in the Waste Receiving and Processing
Facility, this additional waste would be 7 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of that facility.

At Hanford, any hazardous wastes generated during operadon of the immobilization facility would be
packaged in DOT-approved containers and shipped off the site to permitted commercial recycling, treatment,
and disposal facilities. Tbe additional waste load generated during the operation period should not have a
major impact on tbe Hanford hazardous waste management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management
systems at Hanford.

At Hanford, nonhazardous wastewater generated by the immobilization facilities would be treated if necessary
before being discharged to the 400 Area sanitary sewer system, which connects to the WPPSS Sewage
Treatment Facility. Nonhazardous liquid waste generated by surplus plutonium disposition facilities would
be an estimated 11 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the 400 Area sanita~ sewer,
11 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility, and
within the 138,000-m3/yr (18 1,000-yd3/yr) excess capacity of the WPPSS Sewage Treatment Facility
(Mecca 1997). Therefore, management of nonhazardous liquid waste at Hanford should not have a major
impact on the treatment system.

4.21.2.3 Socioeconomic

Under Alternative 11B, operation of the pit conversion facility at Pantex would begin in 2004 and should
require 400 workers (UC 1998k) This level of employment should generate another 1,355 indirect jobs
within the region. As tbe total employment requirement of 1,755 direct and indirect jobs represents only
0.7 percent of the projected REA workforce, there should be no major impact on the REA. Moreover, the
additional required workers should not markedly impact community services within the Pantex ROI. In Fact,
they should help offset the nearly 40 percent reduction in tbe total Pantex workforce (i.e., from 2,900 to
1,750 workers) projected for the years 1997-2005.

Startup and operation of the immobilization facility at Hanford in 2005 under Alternative I IB would require
an estimated 304 workers (UC 1998b, 1998c). This level of employment would be expected to generate
another 770 related jobs in the region. The total employment requirement of 1,074 direct and indirect jobs
represents less than 0.3 ~rcent of the projected REA workforce, and thus should have no major impact on tbe
REA. Some of the new jobs created under this alternative could be filled from the ranks of unemployed,
currently 11 percent of the REA’s population.

However, this employment requirement could have minor impacts on community services in the ROI, as it
should coincide with an expected increase in overall site employment for construction of the tank waste
remediation system. Assuming that 9 I percent of tbe new employees associated with this alternative resided
in the ROI, an increase of 1,074 new jobs within the workforce would result in an overall population increase
of approximate] y 2,122 persons. This population increase, in conjunction with the normal population growth
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forecast by the State of Washington, would engender increased construction of Imal housing units. Given the
current population-to-student ratio in the ROI, a population of this size would be expected to include
440 students, and local school districts would increase the number of classrooms to accommodate them.

Community services in the ROI would be expected to change to accommodate the population growth as
follows: 28 teachers would k added to maintain the crr~nt student-to-teacher ratio of 16: 1; 3 police officers
would k added to maintain the cumnt officer-to-population ratio of 1.6: 1,000; 7 firefighters would be added
to maintain the current firefighter-to-population ratio of 3.4: 1,000; and 3 ph ysicians would be added to
maintain the crrmnt physician-to-population ratio of 1.4:1,000. Thus, an additional 41 positions would have
to be created to maintain community services at current levels. Hospitals in the ROI would experience a drop
from 2. I to 2.0 beds per 1,000 persons unless additional beds were provided. Moreover, average school
enrollment would increase to 93.5 percent from the current 92.5 percent unless additional classrooms were
built. None of these projected changes would have a major impact on the level of community services
currently offered in the ROI.

4.21.2.4 Human Health Risk

During normal operation of the plutonium disposition facilities, there would be both radiological and
hazardous chemical releases to the environment and also direct in-plant exposures, The resulting doses to and
potential health effects on the public and workers for this alternative would be as follows:

Radiological Impacts. Presented in Table 4-182 are the potential radiological impacts on three individual
receptor groups for Pantex and Hanford: the population living within 80 km (50 mi) in the year 2010, the
maximally exposed member of the public, and the average exposed member of the public, The table depicts
the projected aggregate LCF risk to these groups from 10 years of operation. To put operational doses into
perspective, comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of both disposition facilities, the total population dose in the year 2010 would
be 0.60 person-rem. The corresponding number of LCFS in the populations around Pantex and Hanford from
10 years of operation would be 3.Ox10“3. The dose to the maximal] y exposed member of the public from
annual operation of the pit conversion facility at Pantex would be 0.062 mrem. From 10 years of operation,
the co~sponding LCF risk to this individual would be 3. Ix 107. The impacts on the average individual would
be lower. The total dose to the maximally exposed member of the public from annual operation of the
immobilization facilities at Hanford would be 2.2x104 mrem, From 10 years of operation, the corresponding
LCF risk to this individual would be 1.1x10-9. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operadons are given in the Cumulative Impacts section of this
SPD EIS (see Section 4,32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites, These impacts are then compared against

applicable ~gulatOV s~d~ds establish by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 4– 183; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion facility workers would be 500 mrem; to immobi Iization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities is estimated to be 192 and218 person-rem,
respective y. The risks and numbers of LCFS among the different workers from 10 years of operation are

included in Table 4-183. Doses to individual workers would be kept to minimal levels by instituting badged
monitoring. administrative limits, and ALARA programs (which would include worker rotations),
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Table 4-182. Potential Radiological [mpaets on the public of Operations
Under Alternative llB: Ptt Conversion in New Construction at Pantex,

and Immobitkmtion in FMEF and HLWVF at Hanford
Immobilization

Impact Pit Conversion Ceremic Gless

Population witbin 80 km for year 2010
Dose (person-rem) 0.58 0.016 0.015

Percent of natural background’ 5.8x104 1.4 XIO”5 1.3 XIO”5

1O-year latent fatal cancers 2.9x 10“3 8.OX105 7.5 XIO”5

Maximally exposed individual
Annual dose (mrem) 0.062 2.2X104 2.OX1O4

Percent of natural background’ 0.019 7.3 XI0-5 6.7xIO”5

10-year latent fatal cancer risk 3. IXIO”7 1.IXIO”9 1.OXIO-9

Average exposed individual witiln 80 kmb
Annual dose (mrem) 1.9X 10-3 4.1 X1O-5 3.9x 1as

10-year latent fatal cancer risk 9.5X109 2.lxlo-”1 2.oxlo”t’3
a The annual natural background radiation level at Pantex is 332 mrem for the average individual; the population

within 80 km (50 nd) in 2010 would receive 99,3fXJperson-rem. me annual natural background radiation level
at Hanford is 300 nuem for [he average individual; the population within 80 km (50 nd) in 2010 would receive
1I6,3oo person-rem.

b Obtained by dividing tbe population dose by tbe number of Pople projected to live within 80 km (50 mi) of Pantex
(299,000) and Hanford (387,8oo) in 2010.

Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-waste vitrification facility.
Source: Appendix J.

Table 4-183. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 1lB: Pit Conversion in New Construction at Pantex,

and Immoblkisation in FMEF and HLWVF at Hanford
Immobilization

Impact Pit Conversion (Ceramic or Glsss) Total
Number of badged workers 383 290 673

Total dose (person-retiyr) 192 218 410
10-year latent fatal cancers 0.77 0.87 1.6

Average worker dose (medyr) 500 750 (a)

10-year latent fatal cancer risk 2.0XI03 3,0XI0-3 (a)

a This value holds no statistical relevance because the facilities are at different sites.
Key: FMEF, Fuels and Materials Examination Facility HLWVF, high-level-wmte vitrification facility.
Note: The radiological limit for an individual worker is 5,000 nucd~ (ODE 1995e). However, the maximum dose to a worker
involved in operations woutd & kept below tbe oDE administrative control level of 2,~ nuctiyr. An effective ALARA program
would ensure tha[ doses are reduced to levels that are as low as is reasonably achievable,
Source UC 1998b, 1998c, 1998k.

Harardous Chemical Impacts. No hazardous chemicals would& releasd as a result of oprations at Pantex
or Hanford under this alternative; thus, no cancer or adverse, noncancer health effects would occur.

4.21.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex are presented in Table 4-66. The potential consequences of such accidents from operation
of the immobilization facility at Hanford are equivalent to those described for Alternative I IA
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(see Tables 4-176 and 4-177). More details on the method of analysis, assumptions, and specific accident

scenarios are presented in the discussion of Alternative 2 in Section 4.3,2,5.

Prrblfc. The most severe consequences of a design basis accident for this alternative would be asswiated with
a tritium release from the pit convemion facility (see Section 4.6.2.5). At Hanford, the design basis accidents
for the immobilization facility would be equivalent to those described for Alternative 11A
(see Section 4.20,2.5).

A beyond-design-basis earthquake at Pantex could result in collapse of tbe pit conversion facility and an
estimated 1,5 LCFS among the general population. A similar earthquke at Hanford could result in a total
collapse of FMEF with an estimated 6.1 LCFS. In the event of such an earthquake, additional radiological
impacts could be expected from the other operations at Pantex or Hanford, as well as catastrophic
nonradiological impacts from the collapse of buildings, offices, and other structures. The frequency of a
beyond-design-basis earthqrr&e is estimated at between 1 in 100,000 and 1 in 10,000,000 per year,

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Fiml PE/S, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is
closer, and downwind from that location. For design basis accidents, the radiological consequences for this
worker were estimated to k the highest for the tritium release. The consequences of such an accident would
include an LCF probability of 5.8x 10-5.

Maximally Expased Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smafler tires. These accidents are srrcb that involved workers would
be able to evacuate immediately or would not& affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very high to fatal radiation exposures from
the initial burst, The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from tbe criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident, The design basis and beyond-design-basis earthquakes would also have
substantial consequences, mnging from workers being killed by debris from collapsing equipment and
stnrctures to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Accidenk. Plutonium disposition operation activities at Pantex and Hanford could result
in worker injm’ies and fatalities. DOE-required industrial safety programs would be in place to reduce the
risks, Given the estimated employment of 7,334 person-years of labor and the standard DOE occupational

accidents rates, approximately 235 cases of nonfatal occupational injury or illness and 0.23 fatality could be
expected for tbe duration of operations.

4.21.2,6 Transportation

Under Alternative 1lB, tmnspottation to and from Pantex would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit conversion facility. During

dismantlement of the pits, some HEU and classified pit ptis would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit pacts via SST to LANL. After conversion, the plutonium

in the pit conversion facility would be in the form of plutonium oxide. This material would be shipped to
Hanford for immobilization.
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It is assumed that depleted uranium hexafluonde needed for immobilization would k shipped via commercial
truck to the uranium conversion facility, where it would be converted into uranium dioxide. After conversion,
the depleted uranium dioxide would be shipped via commercial tnrck from the conversion facility to tbe
immobilization facility at Hanford.

Immobilization at Hanford under this alternative would require that surplus nonpit plutonium in various forms,
excluding clean metal, be shipped from current storage locations (i.e., SRS, Hanford, fNEEL, LANL, and
WTS) to the immobilization facility at Hanford. Even tborrgh these materials are not clean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.

Under the prefemd alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to HLWVF in 200 Area. This intrasite transportation-from 400 Area to 200 Area-could
require the temporary shutdown of roads on Hanford. It would, however, provide for all the necessary security
and for reduced risk to the public; SSTS would not be required.

After the immobilized plutonium was encased by HLW at HLWVF, it would be shipped to a geologic
repository for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium
suspended in the HLW canister, additional canisters—to accommodate the displaced HLW—would be

required over the life of the immobilization program. According to estimates, up to 340 additional canisters

of HLW would be needed to meet the demands of surplus plutonium disposition under Alternative 11A, The
WM PEIS documents an analysis of different options for the shipment of these canisters to a geologic
repository using either trucks or trains. The analysis revealed that shipment by train would pose the lower risk,
However, no ROD has yet been issued regarding these shipments. To bound the risks associated with these
additional shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the

approach that results in the highest risk to the public): assumption that all of these shipments would & made
by truck, one canister per truck.

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be

handled in the same manner as other site waste shipments, and as shown in Sections 4,21.1.2 and 4,21.2.2,
would involve no major increase in the amounts of waste already being managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS,

However, TRU waste generated at Pantex was not covered by the WM PEIS ROD as there was no such waste
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations,
Lwation of the pit conversion facility at Pantex would result in the generation of TRU waste, as described in
Section 4.21.2.2. Moreover, a fairly large increase in the amount of LLW at Pantex (i.e., 25 percent of the
site’s current storage capacity) could be expected under this alternative. Currently, this type of waste is
shipped to the NTS for disposal, In order to account for the transportation of TRU waste from Pantex to
WfPP, and LLW from Pantex to NTS, additional shipments are analyzed in this SPD EIS.

In all, approximately 1,900 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
2.8 million km (1.7 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities entailed by this alternative has been estimated at 60 person-rem; the dose to the public,

62 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.024 LCF among transportation workers and 0.031 LCF in the total affected
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population over the duration of the transportation activities. The estimated number of non radiological fatalities
from vehicrrlur emissions associated with this alternative is 0.0090.

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probabilityy of occurrence: more than I in 10 million per year) is a shipment
of surplus nonpit plutonium from a DOE storage facility to Harrford with an accident in a rural population zone

under neutral (average) weather conditions, Because surplus nonpit plutonium shipments include plutonium
oxide, an accident involving plutonium oxide is conservatively used to estimate the impacts of the maximum
foreseeable accident, The accident could result in a dose of 145 person-rem to the public for an LCF risk of
0.07 and 159 rem to the h~othetical MEI for an LCF risk of 0.08. (The MEI receives a larger dose than the
population because it is unlikely that a person would be in position, and remain in position, to receive this
hypothetical maximum dose.) No fatalities would be expected to uccur. The probability of more severe
accidents, different weather conditions at the time of accident, or occumnce in a more densely populated area
were also evaluated, and estimated to have a probability lower than 1 chance in 10 million per year.

Estimates of the total ground transportation accident risks under Alternative 11B are as follows: a radiological
dose to the population of 3 person-rem, resulting in a total population risk of 1.5x10-3 LCF: and traffic
accidents resulting in 0.048 traffic fatalities.

4.21.2.7 Environmental Justice

As discussed in other parts of Section 4.21.2, routine oprations conducted under Alternative 11B would pose
no significant herdth risks to the public. The likelihood of asr LCF for the MEI rt?siding near Pantex would be

approximately 1 in 3 million (see Table 4-182); the likelihood for the MEI residing near Hanford would be
essentially zero. The number of LCFS expected among the general population residing near Pantex and
Hanford from accident-free operations would increase by approximately 2.9x 103 and 8.OX10-5, respectively.

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.21 .2.5), A beyond-design-basis earthquake at the sites would be expected to result in LCFS

among the general population (see Tables 4+6, 4176, and 4-1 77). However, it is highly unlikely that a
beyond-design-basis earthquake would uccur. Accidents at the sites pose no significant risks (when the
probability of occumence is considered) to the population residing within the area potentially affected by
radiological contamination.

As described in Section 4.21.2.6, no radiological or nonradiological fatalities would bc expected to result from
accident-free transportation conducted under this alternative, Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 11B would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.22 ALTERNATIVE 12A

Alternative 12A would involve constructing and operating the pit conversion and immobilization facilities in
new buildings in F-Area at SRS. Under this alternative, all surplus plutonium is immobilized; none is
fabricated into MOX fuel.

4.22.1 Construction

4.22.1.1 Air Quality and Noise

Sources of potential air quality impacts of construction under Alternative 12A at SRS include emissions from
fuel-burning construction equipment, soil disturbance by construction equipment and other vehicles, the

operation of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources are summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from SRS construction
activities, with standards and guidelines is presented as Table 4-184. Concentrations of air pollutants,
especially PM,0 and total suspended particulate, would Iikel y increase at the site boundary, but should not
exceed the Federal or State ambient air quality standards. Air pollution impacts during construction would
be mitigated by applying, as appropriate, standard dust control practices such as watering or sweeping of roads
and watering nf exposed areas.

Table 4-184. Evaluation of Air Pollutant Concentrations Associated W]th Construction Under
Alternative 12A: Pit Conversion in New Construction and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard~r Increment Concentration Standard or
Pollutant Period Guideline (#~m3)” (yg/m3) (~gfm3) Guideline

Criteria p01hrtant3

Carbon monoxide 8 hours 1O,m 1.46 65.5 0.66
1 hour 40,000 6.63 285 0.7 I

Nitrogen dioxide Annual 100 0.0509 9.35 94

PMIO Annual 50 0.0526 4.19 8.4

24 hours I50 2.3 58.7 39

Sulfur diuxide Annual 80 0.00492 15.1 19
24 huurs 365 0.121 219 60
3 hours 1,300 0.727 962 74

Other regulated
pollutants

Total suspended Annual 75 0.108 14.8 20
particulales

Hazardous and other
toxic comrmunds

Other toxicsb 24 hours 150 0 31.7 21
~ ~emorest:ingent of the Federaland Statestandardsispresented if bothexist fortheaveraging period.

Varioustoxtcalr pollutants(e.g., lead,benzene,bexane)could be emitted during consauction and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facilitfi SPD, surplus plutonium disposition.
Source: EPA 1997& SCDHEC 1996.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from curtent
emissions because ofanexpected d=rease inoverall site employ mentduring tbisti!neframe.
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The proposed location of the SUWIUSplutonium disposition facilities at SRS relative to the site boundary and
sensitive mceptorc was examined to evaluate the potential for onsite and offsite noise impacts. Noise sources
during construction would include heavy constmction equipment, employee vehicles, and tmck traffic, Traffic
noise associated with construction of these facilities would occur on the site and along offsite local and
regional transportation routes used to bring construction materials and workers to the site. Given the distance
to the site bounda~ (about 8,7 km [5,4 mi]), noise emissions from constmction equipment would not likely
annoy the public, These noise sources would be far enough away from offsite areas that the contribution to
offsite noise levels would be small. Some noise sources could result in onsite impacts, such as the disturbance
of wildlife. Noise would not affect threatened and endangered species because there are no threatened and
endangered species habitats near the facility site (see Section 4,26). Traffic associated with constmction of
these facilities would likely produce less than a 1-dB increase in noise levels along roads used to access the
site, and thus would not result in any increased annoyance of the public.

Constnrction workers could be exposed to noise levels higher than the acceptable limits specified by OSHA
in its noise regulations (OSHA 1997). However, DOE has implemented appropriate hearing protection
programs to minimize noise impacts on workers. These include the use of standard silencing packages on
constmction equipment, administrative controls, engineering controls, and personal hearing protection
equipment.

4.22.1.2 Waste Management

Table 4185 compares the wastes generated during constmction of surplus plutonium disposition facilities at
SRS with the existing treatment, storage, and disposal capacity for the various waste types. It is anticipated
that no TRU waste, LLW, or mixed LLW would be generated during the 3-year constmction period. In
addition, no soil contaminated with hazardous or radioactive constituents should be generated during
constmction. However, if any were generated, the waste would be managed in accordance with site practice
arrd applicable Federal and State regulations. Construction waste generation would be the same for the ceramic
md glms immobilization technologies kcause the same size facility would be built under either scenario. For
this SPD EIS, it is assumed that hazardous waste and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices.

Table 4-185. Potential Waste Management Impacts of Construction Under Alternative 12A: Pit
Conversion in New Construction and Immobilization in New Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Type” Generation (m3/yr) Treatment Capacity Capacity Capacity
Hazardous 61 NA NA NA

Nonhazardous

Liquid 15,100 5’ NA ,d

Solid 1,820 NA NA NA
~ See definitions in Appendix F:8,

Treatment capacities, and the disposal capacity for nonhazardous liquid waste, are compared with es[imated additional annual waste
generation. All other storage and disposal capacities are compared with total estimated additional waste generation assuming a
3-year construction period,

~ Percent of capacity of the F.Area’s sanitary sewer,
Percentof capacity of Central San!tary Wastewater Treatmen[ Facility,

Key DWF, Defense Waste Processing Facility; NA, not applicable (i.e., it is assumed that the majority of [he hazardous waste a“d
nonhazardous solid waste would be treated and disposed of off the site by tbe construction contractor).
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Hazardous wastes generated during construction of surplus plutonium disposition facilities would be typical
of those generated during construction of an industrial facility. Any hazardous wastes generated during
construction would & packaged in ~T-approved containers and ship@ off the site to permitted commercial
recycling, treatment, and disposal facilities. The additional waste load generated during construction should
not have a major impact on the SRS hazanious waste management system.

Nonhazardous solid wastes generated during construction of surplus plutonium disposition facilities would
bc packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
recycling or disposal. The additional waste load generated during construction should not have a major impact
on the nonhazmdous solid waste management system at SRS.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during constrrrction of
surplus plutonium disposition facilities would be managed at the Central Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 5 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and
I percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility, Therefore, management of these wastes at SRS should not have a major impact on the
nonhazardous liquid waste treatment system during construction.

4.22.1.3 Socioeconomic

Construction-related employment requirements for Alternative 12A would be as indicated in Table +1 86.

Table 4-186. Construction Employment Requirements
for Alternative 12A: Rt Conversion in New Construction

and Immobilization in New Construction and DWPF at SRS
Year Mt Conversion Immobilization Total

200 I 274 0 274

2002 417 312 729

2003 256 448 704

2W4 o 282 282
Key: DWPF, Defense Waste Processing Facility.
sou1’cti UC 1998e, 1998f, 1998g.

At its peak in 2002, construction of new pit conversion and immobilization facilities at SRS under this
alternative would require 729 construction workers and generate another 585 indirect jobs in the region. This

total employment requirement of 1,314 diwt and indbect jobs in 2002 represents less than 0.5 percent of the
projected REA workforce, and thus should have no major impacts on the WA. It should also have little effect
on community services currently offered in the ROI. In fact, it should help offset the 20 percent reduction in
SRS employment (i.e., from 15,000 to 12,000 workers) projected for the years 1997–2005.

4.22.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incurred by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4-187. Construction worker exposure to radiation deriving from other activities at the site, past or

present, would be limited to ensure that doses are kept as low as is reasonably achievable. To this end,
construction workers would be monitored (badged) as appropriate.
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Table 4-187. Potential Radiological Impacts on Constrssction Workers of Alternative 12A: Pit
Conversion in New Construction and Immobilization in New Construction and DWPF at SRS

Impact Pit Conversion’ Inunobilizationb Total

Total dose (person-redyr) 1.3 I.4 2.7

Annual Ia[ent fatal cancersc 5.2x104 5.6x104 1. IXI03

Average worker dose (mem/yr) 4 4 dd

Annual latent fatal cancer risk 1.6x 104 1.6x104 1.6x104

~ An estimated averageof316 workers would be associated with annual constmction o~rations.
An estimted average of 347 workerr would & azswiat~ with annuat constmction o~ations at the new facility location adjacent
to APSF. me number would be the same for immobilization in either ceramic or glass,

c Values are based o“ a risk factor of 400 latent fatal cmcers per million person-rem set by the National Research Council’s
Committee on the Biological Effects of Ionizing Radiations.

d Represents an average of [be doses for botb facilities
Key: APSF, Actinide Packaging and Storage Facility DWPF, Defense Wzste Processing Facility.
Note: The radiological limit for constmction workers is 100 nuetiyr because they are categorized as members of the public
(DDE 1993). An effective WARA pmgratn would ensure that doses are reduced to levels that are as low as is reasonably achievable.
Source ICRP 199I; NAS 1990 UC 1998e, 1998f, 1998g.

Hazardous Chemical Impacts. No hdous chemicals would be released as a result of construction
activities at SRS under this alternative; thus, no cancer or adverse, noncarrcer health effects would occur.

4.22.1.5 Facility Accidents

Construction of pit conversion and immobilization facilities at SRS could result in worker injuries or fatalities.
DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
1,989 person-years of construction labor and standard industrial accident rates, approximately 200 cases of
nonfatal occupational injury or illness and 0.28 fatality could be ex~ted (DOL 1997a, 1997b). As all
construction would be in nonradiological areas, no mdiological accidents should occur.

4.22.1.6 Environmental Justjce

As dlscusscd in the other parts of Section 4.22.1, construction under Alternative 12A would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic staNs of the population. Therefore, consrmction activities under Alternative 12A at SRS would have
no significant impacts on minority or low-income populations.

4.22.2 Operations

4.22.2.1 Air Quafity and Noise

Potential air qtmlity impacts of the operation of facilities under Alternative 12A at SRS were analyzed using
ISCST3. Operational impacts would mstrlt ffom process emissions, emergency diesel generator testing, trucks
moving materials and wastes, and employee vehicles. Emissions from these sources are summarized in
Appendix G.

A comparison of maximum air pollutant concentrations, including those from the plutonium disposition
facilities, with standards and guidelines is presented as Table 4-188. Concentrations for immobilization in
the cemmic form are presented because they would be greater than those for the glass forn3. Concentrations
of air pllutants wuuld likely increase at the site boundary, but would not exceed the Federal or State ambient
air quality standards. Air pollution imp~cts during opsration would be tzritigated; for example, HEPA filtration
has been included in the design <d’these Fwilities,
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Table 4-188. Evaluation of Air Pollutant Concentrations Associated with Operations Under
Alternative 12A: Plt Conversion in New Construction and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or lncremsnt Concentration Standard or
Pollutant Period Guideline (fig/m3)a (Wg/m3) (kg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 0.389 64.4 0.64
1 hour 40,0iIft 1.56 280 0.70

Nitrogen dioxide Annual 100 0.0318 9.33 9.3

pM IO Annual 50 0.00209 4.14 8.3

24 hours I50 0.0326 56.4 38

Sulfur dioxide Annual 80 0.0473 15.1 19

24 hours 365 0.649 220 60
3 hours 1,300 1.71 963 74

Other regulated
pollutant

Total suspended Annual 75 0.00209 14.7 20
particulate

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0 0.195 0.03

a ~emorestringent of the Federal and State standards ispresented if bothexist fortheaveraging peri.od.
Key: DWPF, Defense Waste Processing Facility; SPD, surplus plutonium disposition.
Source: EPA 1997* SCDHEC 1996.

For a discussion of how the operation of the pit conversion and immobilization facilities at SRS would affect
the ability to continue to meet NESHAP limits regarding airborne rtilological emissions, scc Section 4.32.4.4.
There are no other NESHAP limits applicable to operation of these facilities.

The increases in concentrations of nitrogen dioxide, PM ,., and sulfur dioxide are a small fraction of the PSD

Class 11area increments as summarized in Table 4-189.

Tahle 4-189. Evaluation of Air Polhztant Increases Associated With Operations Under
Alternative 12A: Pit Conversion in New Construction and

Immobilization in New Constriction and DWPF at SRS
Increase in PSD Clszz II Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (~g/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0.0318 25 0.13

PMIO Annual 0.00209 17 0.012
24 hours 0.0326 30 0.11

Sulfur dioxide Annual 0.0473 20 0.24
24 hours 0.649 91 0.71

Key: DWPF, Defense Waste Processing Facility PSD, prevention of significant deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from cur’rent
emissions because of an expected decrease in overall site employment during this timeframe.
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The combustion of fossil fuels assmiated with Alternative 12A would ~sult in the emission of carbon dioxide,

one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 2x10-4 percent of tbe 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial prwesses, and therefore would not appreciably
affect global concentrations of this pollutant.

The Ioca[ion of these facilities at SRS relative to the site boundary and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts. Noise sources during operations would include new
or existing machines (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and truck tmftic. Traffic noise associated with operation of these facilities would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site. Given the
distance to tbe site bound~ (about 8.7 km [5.4 mi]), noise emissions from equipment would not likely annoy
the public. These noise sources would be far enough away from offsite areas that their contribution to offsite
noise levels would be small, However, some noise sources could have onsite impacts, such as the disturbance
of wildlife. Noise impacts would not affect threatened and endangered species because there are no threatened

and endangered species habitats near the facility site (see Section 4.26). Noise from traffic associated with

operation of these facilities would likely produce less than a 1-dB increase in traffic noise levels a]o”g roads
used to access the site, and thus would not result in any increased annoyance of the public.

Operations workerz could be exposed to noise levels higher than the acceptable limits specified by OSHA in
its noise regulations (OSHA 1997). However, DOE has implemented appropriate heming protection programs
to minimize noise impacts on workers. These include the use of administrative controls, engineering controls,
and personal hearing protection equipment.

4.22.2.2 Waste Management

Table 4– 190 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at SRS. Although HLW would be used
in the immobilization process, no HLW would be generated by the sur’plus plutonium disposition facilities.
Waste generation should be the same for the ceramic and glass immobilization technologies, except for
nonhazardous sanita~ wastewater generation.

Depending in part on dwisions in the RODS for the ~ PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
Jfinuary 20, 1998, TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance
criteria and shipped to WIPP for disposal. Cur’rent schedules for shipment of TRU waste to WIPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities kginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SPD EIS also ussumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and

disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Wa.rte Management
Final E/S (DOE 1995c).

TRU wastes would be treated, packaged, and certified to WIPP waste acceptance criteria at the new facilities.
Dmm-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
tbe planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation at SUTIUSplutonium d~sposition facilities is estimated to be 8 percent of the 1,720-m3/yr
(2,250-yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility. A total of
1,440 m3 ( 1,880 yd3) of TRU waste wou!d be generated over tbe 10-year operation period. If all the TRU
waste were stored on the site, this would be 4 percent of the 34,40i)-m3 (45,000 -yd3) storage capacit y avai labte
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Table 4-190. Potential Waste Management Impacts of Operations Under Alternative 12A: Pit
Conversion in New Construction and Immobilization in New Construction and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Types Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 144 8 4 I of WIPP

LLW [40 1 NA 5

Mixed LLW 2 <1 1 NA

Hazardous 32 <1 6 NA

Nonhazardous

Liquid 53,000 , ~d NA 5’

Solid 2,030 NA NA NA

a See definitions in Appendix F.8.
b Treatment capacities, md the disposaf capacity for nonhazardous liquid waste, are compared wilh estimated additional annual wasle

generation. All other storage and disposal capacities arc compared with total estimated additional waste generation assuming a
10-year operation period.

c fncludes mixed ~U waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capacity of the F-Area sanitary sewer.
e Percent of capacity of Central Sanitary Wastewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility LLW, low-level waste; NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored, or disposed of on the site); ~U, uansuranic; WIPP, Waste Isolation Pitot Plant.

at the TRU Wa3te Storage Pads. Assuming that the waste were stored in 208-1 (55-gal) drums that could be
stacked two high, and allowing a 50 percent factor for aisle space, a storage area of about 0.21 ha (0.52 acre)
would be required. Therefore, impacts of the management of additional quantities of TRU waste at SRS
should not be major.

The 1,440 m3 (1 ,880 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,000 m3
(1 87,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and 1 percent of the
current 168,500-m3 (220,400 -yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WFP are described in the W/PP Disposal Phase Final Sapplementa[ EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the new facilities before transfer for additional
treatment and disposal in existing on site facilities. A total of 1,400 m3 ( 1,830 yd3) of LLW would be generated
over the operation period. LLW generation at surplus plutonium disposition facilities is estimated to be
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility and 5 percent
of the 30,500-m3 (39,900 -yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3ilsa disposal
land usage factor for SRS published in the Sforage and Disposition Final PEIS (DOE 1996a:E-9), 1,400 m3
(1 ,830 yd3) of waste would require 0.16 ha (0.40 acre) of disposal space at SRS, Therefore, impacts of the
management of this additional LLW at SRS should not be major.

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a
manner consistent with the site treatment plan for SRS. Mixed LLW generation at surplus plutonium
disposition facilities is estimated to be less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the
Consolidated Incineration Facility, and 1 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste
Storage Buildings. Therefore, the management of this additional waste at SRS should not have a major impact
on the mixed LLW management system.

Hazardous waste would be packaged at the generating facility for treatment and disposal at a combination of
onsite and offsite facilities. Assuming that all hazardous waste is managed on the site, hazardous waste
generation at surplus plutonium disposition facilities is estimated to be less than I percent of the 17,830-m3/yr
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(23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 percent of the 5,200-m3 (6,800.yd3)
capacity of the hazardous waste storage buildings. The management of these additional hazardous wastes at
SRS should not have a major impact on the buzardous waste management system. If all LLW, mixed LLW,

und hazardous wastes generated at the surplus plutonium disposition facilities were treated in the Consolidated
Incineration Facility, this additional waste would be I percent of the 17,830-m3/yr (23,320-yd3/yr) capacity
of the Consolidated Incineration Facility,

Nonhuzardorrs solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, meal cans, and plastic and glass bottles would be sent
off the site for recycling. The remtining solid sarritmy waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid waste management system
at SRS.

Nonhazwdous wastewater would be treated if necessary before being discharged to the F-Area sanitary sewer
system, which connects to the Central Sanitary Wastewater Treatment Facility. Nonhazardous liquid waste
generated by surplus plutonium disposition facilities at SRS is estimated to be 19 ~rcent of the 276,~-m3/yr
(36 1,000-yd3/yr) capacity of the F-Area sanit~ sewer and 5 percent of the 1.03 million-m3/yr
(1.35 million-yd3/yr) capacity of the Central Sarrit~ Wastewater Treatment Facility. Therefore, management
of nonhazardous liquid waste at SRS should not have a major impact on the treatment system.

4.22.2.3 Socioeconomic

After construction, startup, and testing of the pit conversion and immoblfization facilities in 2005 under
Alternative 12A, an estimated671 new workers would k required to operate tiem (UC 1998e, 1998f, 1998g,)
This level of employment would generate another 1,200 indirect jobs in the region. The total employment
requirement of 1,87 I direct and indirect jobs represents less than 0.7 percent of the projected REA workforce,
and thus should have no major impact on the REA. It should also have a negligible impact on community
services cu~ntly offered in the ROI, In fact, it should decrease to 28.9 percent the 33.3 percent reduction in
SRS’S total workforce (i.e., 15,000 to 10,000 workers) projected for the years 1997-2010.

4.22.2.4 Human Health Risk

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows.

Radiological Impacts. Table 4191 reflects the potential radiological impacts on three individual receptor

groups: the population living within 80 km (50 rrd) of SRS in the year 2010, the maximally exposed member
of the public, and the average exposed mem~r of the public. The table depicts the projected aggregate LCF
risk to these groups from 10 yem of operation. To put operational doses into perspective, comparisons with
doses from natural background radiation ace also provided in the table.

Given incident-free operation of both facilities, the total population dose in the year 2010 would bc 1.6 person-
rem. The corresponding number of LCFS in this population from 10 years of operation would be 8.OX10-3.
The dose to the maximally exposed member of the public from annual operation of both facilities would be
3.8x10-3 ouem. From 10 years of operation, the corresponding LCF risk to this individual would be 1.9x 10”8.
The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32), Within that section, projected incremental impacts asswiated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
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Table 4-191. Potential Radiological Impacts on the Psrbtic of Operations Under
Alternative 12A: Pit Conversion in New Construction and Immohkfization

in New Construction and DWPF at SRS

Pit Imtnobilization

Impact Conversion Ceramic Glass Total’

Population witbin 80 krn for year 2010
Dose (person-rem) 1.6 4.9x 1O“J 4.5XIO”3 1.6

Percent of natural background 6.9x 104 2. IXIO”6 1.9XIO”6 6.9x 104

1O-year latent fatal cancers 8.OXIO-3 2.5x IO”5 2.3x IO”5 8.OX 103

Maximally exposed individual

Annual dose (mrem) 3.7 XIO”3 5.0XIO”5 4.5 XIO”5 3.8xIO”3

Percent of natural backgmundb 1.3XI0-3 1.7XIO”5 I.5X1O”5 1.3XIO”3

10-year latent fatal cancer risk I .9x 10“s 2.5x10”10 2.3x10”i0 1.9XI08

Average exposed individual within 80 km”

Annual dose (mrem) 2.0XIO”3 6.3x10-6 5.7 XIO”6 2.OX10“3

10-year latent fatal cancer risk I .Ox1o“@ 3.2x IO”11 2.9x IO”1[ I.oxlo-s

a Totals xe additive in all cases because the same groups or individuals wuld receive doses from hth facilities. This total includes
the higher of the values for the ceramic and glass immobilization alternatives.

b The annual natural background radiation level at SRS is 295 nuem for the average individual; the ppulation within 80 km (50 mi)
in 2010 would receive 231,700 person-rem.

‘ Obtained by dividing tbe population dose by !he number of people projected to live within 80 km (50 mi) of the SRS APSF
(785,400) in 2010.

Key: APSF, Actinide Packaging and Storage Facilitx DWPF, Defense Wasle Processing Facility.
Source: Appendix J.

reasonably foreseeable future actions at or near the candtdate sites. These impacts are then compared against

applicable regulatory standards established by ODE and EPA (such as DOE Order 5400,5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from nomral operations are given in Table 4–1 92; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion facility workers would be 500 mrem; to immobilization facility workers, 750 mrcm. The annual
dose received by the total site workforce for each of these facilities has been estimated at 192 and 193 person-
rem, respectively. The risks and numbem of LCFS among the different workers from 10 years of operation are
included in Table 4-192. Doses to individual workers would be kept to minimal levels by instituting badged
monitoring, administrative limits, and ALARA programs (which would include worker rotations).

Hamrdotrs Chemical hpacts. No hazardous chemicafs would be released as a rcstdt of operation activities

at SRS under this alternative; thus, no cancer or adver8e, noncancer health effects would occur.

4.22.2.5 Facility Accidents

The potential consequences of postulated bounding accidents from operation of the pit conversion facility at

SRS ore substantially equivalent to those of Alternative 3A (see Table 440), and the potential consequences
of such accidents from operation of the immobilization faci lity in new constrtrction and DWPF at SRS are as
presented in Tables 4-193 and 4-194. The relationship between the accident analysis results for the 50-t
(55-ton) alternatives and the 17-t (19-ton) immobilization alternatives is discussed in Section 4.20.2,5. More

details on the method of analysis, assumptions, and specific accident scentios are presented in the discussion
of Alternative 2 in Section 4.3.2.5.
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Table 4-192. Potential Radiological Impacts on Involved Workers of Operations Under
Alternative 12A: Pit Conversion in New Construction and Immobilization

in New Construction and DWPF at SRS
Immobilization

Impact Plt Conversion (Cermrdc or Glszs) Total

Number of badged workers 383 257 640

Total dose (person-remfyr) 192 193 385

1O-year latent fatal cancers 0.77 0.77 1.5

Average worker dose (mrern/yr) 500 750 600’

10-year latent fatal cancer risk 2.0XIO”3 3.0XI03 2.4x IO”3
a Representsan averageof the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility,
Note: The radiological limit for an individual worker is 5,000 memlyr (DOE 1995e). However, the maximum dose to a worker
involved in operations would be kept below the DOE administrative controt level of 2,~ IMetiyr. An effective ALARA program
would ensure that doses are reduced to levels that are as low as is reasonably achievable.
Source UC 1998e, 1998f, t998g.

Public. The most severe consequences of a design basis accident for the pit conversion facility and the
immobilization facility would be equivalent to those discussed in Section 4,4,2.5,

A beyond-design-basis earthqu~e at SRS could result in collapse of the pit conversion and immobilization
facilities, and an estimated 6.8 LCFS among the general population. It should be emphasized that a seismic
event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE facilities,
and would almost certainly cause widespread failure of homes, office buildings, and other structures in the
surrounding area. The overall impact of such an event must therefore be seen in the context not only of the
potential radiological impacts of these other facilities, but of hundreds, possibly thousands, of immediate
fatalities from falling debris. The frequency of an earthqu&e of this magnitude at SRS is estimated to be
between 1 in 100,000 and 1 in 10,000,000 per year.

Noninvolved Worker. Consistent with the analysis presented in the Storage and Disposition Final PE/S, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3 ,281 ft) from the Iucation of the accident or at the site boundary, whichever is
closer, ar3ddownwind from that location. The consequences for this worker were estimated to be highest for
the Oitium release at the pit conversion facility. The consequences of such an accident would include an LCF
probability of 7.OX105.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expeeted from leaks, spills, and smaller fires, These accidents are such that involved workers would
either be able to evacuate immediately or would not be affected by the events, Explosions could result in
immediate injuries from flying debris, as well as the uptske of plutonium and uranium particulate through
inhalation. If a criticality occtsmed, workers within tens of meters could receive very high to fatal radiation
exposures from the initial burst. The dose would strongly depend on the magnitude of the criticality (number
of fissions), the distance from the criticality, and the amount of shielding provided by the structures and
equipment between the workers and the accident. The design basis and beyond-design-basis earthquakes
would also have substantial consequences, ranging from workers being killed by debris from collapsing

equipment and structures to high radiation exposures and uptakes of radionuclides, For most accidents,
immediate emergency response actions should reduce the consequences to workers near the accident,

Nonradiological Accidents. Plutonium disposition operations at SRS could result in worker injuries and
fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
employment of 6,98 I person-years of labor and the standard DOE occupational accident rates, approximately
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Table 4-193. Accident Impacts of Alternative 12A: Ceramic Immobilization in ,New Construction
at SRS (50-t Case)

Probability
of Cancer Probability
Fataiitv of Cancer Latent

Dose to Given D;se Dose at Fatality Population Cancer
Noninvo[ved to Site Given Dose Dose Witbin Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km Within
Accident (per year) (rem)’ Workerb (rem)” Buundaryb (Person-rem)a 80 kmc

Criticality Extremely 1.Ox 10”2 4.2x 10”6 1.6x 10“3 7.8x10-7 I .5 8.ox 104
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Glovebox fire Extremely
(sintering furnace) unlikely

Design basis Unlikely
earthquake

Beyond-design-bmis Beyond
tire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely 10

beyond
extremely
unlikely

a For 95th percentile mereumlogical conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would k received over the lifetime of the impacted individual.

h 1ncre41ikeliti (orprobability) ofcmcer fatality forahypothetical individual (asingle noninvolved worker atadistanceof
l,~m[ 3,281 R]oratthe site kund~, whichever issmdler, or forahyWtheticd individud intheoffsite population at the site
boundary )ifexposed totheindicated dose. ~evalue assumes thatthe accident hasoccurred.

c Estimated number ofcancer fatalities intheentire offsite population out toadistance of80km(50mi) given exposure lo the
indicated dose. Thevalue assumes that theaccident has occurred.

Key: HYDOX, hydride oxidation.

8.6XI04

6.8x 10-s

9.5 XIO”5

3.8x IO”7

8.8 X1O-5

6.3x IO”3

5.3XIOL

3.4x Io“’

2.7x1011

3.8x10”8

I.sxlo”lo

3.5XI08

2.5x10”6

2. IXIO”2

1.6x 104 8.1x IO”8

1.3XI0-8 6,5xIO”12

1.8x IO”5 9.OXI09

7.2x10-8 3,6xIO”11

1.7XIO”5 8.3x10-9

2.5x IO”4 I .2x Io-’

21 1.OXIO-3

7. IX IO-1

5.6x 10-s

7.8x IO”2

3. IXI04

7.2x 102

5.8x I0’

4.8x103

3.5 XIO”4

2.8x IO”8

3.8x IO”5

1.5XIO”7

3.6x IO”5

2.9x IO”4

2.5

223 cases of nonfatal occupational injmy or illness and 0.22 fatality could be expected for the duration of

operations.

4.22.2.6 Transportation

Under Alternative 12A, trans~tiation tomdfrom SRSwould include theshipment ofplutonium pits and
clemplutonium meMvia SST from sites throughout the DOEcomplex totiepit convemion facility. During
dismmtIement oftiepits, some ~Umdclmsifid pitpmswould br=overed. Thepitconversion facility
would ship HEUvia SSTto OWforstorage mdpitpMs via SSTto LA~. After conversion, the plutonium
in thepitconversion facility would beinthe fomofplutonium oxide. This material would betransfemed
through a secure tunnel to the MOX facility at SRS for fabrication into MOX fuel pellets.

It is assumed that depleted umnium hexafluofide nded for immobilization would & shippd via commercial
tmcktothe umniumconvemion facility, whe~itwould &convewd intouranium dioxide. After conversion,
the depleted uranium dioxide would be shipped via commercial ttuck from theconversiotl f:icility to the
immobilization facility at SRS.
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Table 4-194. Accident Impac~of Alternative 12A:Gla~Immobilization in New Constructional
SRS (50-t Case)

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundmy at S]te 80 km Witbin

Accident (Per year) (rem)a Workerb (rem)a Boundaryb (person-rem)a 80 km’

Criticality Exuemclv i .Ox10”2 4.2x106 1.6x103 7.8x IO”7 1.5 8.OXIo~

unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond

86xlo4

6.8XI0-8

9.5XIO”5

3.5XI07

8.3x IO”8

7.7XIO”5

I.lxlo”z

4.7XIOI

3.4XI07

2.7xIO””

3,8x10-8

I.4XIO”1O

3.3 XI0-11

3. IXI08

4.6x10”7

1.9XI0-2

1.6x IO”4

1.3XIO”8

1.8x105

6.7%108

1.6x IO”8

1.5XIO”5

4.4 XI0-5

1.8

8,1 X10-8

6.5x10-12

9.OXIO-9

3.3XIO”II

7,8x10-12

7,3XI0-9

2.2XIO”8

9. IXI04

7. IXIO”I

5.6x IO”5

7.8x IO”2

2.9x 1()”4

6.8 XIO”5

6.4x IO”2

I.oxlo”l

4.3XI03

3.5 XIO”4

2.8 XIO”8

3.8x Io”5

1.4XIO”7

3.3 X1O-8

3. IXIO”5

5.3 XIO”5

2.2

extremely
unlikely

a For 95th percentile meteorological conditions. With theexcepti@n ofdoses duetocriticality, lhestated doses are from the

b
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual,
Increased Iikelihoed (or probability) of cancer fatality for a hypothetical individual (a single no”involved worker at a distance c,f
l,~m [3,281 fi]orat thesite bundq, whichever issmdler, or forahypotheticd individud intheoffsite population a! the site
boundary )ifexpmed tothe indicated dose. Tbevalue assumes that theaccident has occurred.

c Estimated number ofcancer fatalities intheentire offsite population outtoadistance of80km(50 mi)given exposure to [he
indicated dose. Thevalue assumes lhat the accident has occurred.

Key: HYDOX, hydride oxidation.

Immobilization at SRSunder this alternative would also rcquirc that su~lus nonpit plutonium in various
forms, excluding clean metal, k shipped from cument storage locations (i.e., SRS, Hanford, fNEEL, LANL,
and RFETS)to theimmobilization facility at SRS, Even tboughthese materials mnotciean plutonium metal
or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nucleur weapons, and thus that shipments be made in SSTS,

Under the p~ferred alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placedin HLW canisters, and transported via specially
designed trucks to DWPFin S-Area. This intrasite transpofiation-from F-Area to S-Ama+ould require
thetemporary shutdown ofroadson SRS. It would, however, provide forallthe necessa~smurity and for
reduced risk to the public; SSTS would not be required,

After the immobilized plutonium was encazed by HLW at DWPF, it would be shipped to a geologic reposito~
forultimate disposition. Bmause HLWwould kdisplaced bytiecms ofimmobilized plutonium suspended
in the HLW cmister, additional canistem—to accommodate the displaced HLW—would be required over the
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life of the immobilization prugram. According to estimates, up to 340 additional canisters of HLW would be
needed to meet the demands of surplus plutonium disposition under Alternative 12A. The WM PEIS
documents an analysis of different options for the shipment of these canistem to a geologic reposito~ using
either trucks or trains. The analysis revealed that shipment by train would pose the lower risk. However, no
ROD has yet been issued regarding these shipments, To bound the risks associated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in the highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per truck.

Every alternative considered in this SPD EIS would require routine transportation of wastes from the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transportation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.22.1.2 and 4.22.2.2,
would involve no major increase in the amounts of waste already being managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

In all, approximately 2,100 shipments of radioactive materials would be carried out by DOE under this
alternative, The total distance traveled on public roads by trucks carrying radioactive materials would be
4. I million km (2.6 million mi).

Impacts of Incident-Free Transportation. The dose to transpoflation workers from all transportation
activities entailed by this alternative has been estimated at 123 person-rem; the dose to the public,
127 person-rem. Accordingly, incident-free transportation of radioactive material associated with this
alternative would result in 0.049 LCF among transportation workers and 0.063 LCF in the total affected
population over the duration of the transportation activities. The estimated numkr of nonradiological fatalities
from vehicular emissions associated with this alternative is 0.019.

Impac,ts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation
accident under this Alternative (probability of mcumence: more than I in 10 million per year) is a shipment
of surplus nonpit plutonium from a DOE storage facility to SRS with a severity category VIII accident in a
mral population zone under neutral (average) weather conditions. Because SUTIUS nonpit plutonium
shipments include plutonium oxide, an accident involving plutonium oxide is conservatively used to estimate
the impacts of the maximum foreseeable accident. The accident could result in a dose of 29 person-rem to the
public for an LCF risk of 0.015 and 32 rem to the hypothetical MEI for an LCF riskofO.016, (The MEI
receives a larger dose than the population kcause it is unlikely that a prson would be in position, and remain
in position, to receive this hypothetical maximum dose.) No fatalities would be expected to occur. The
probability of more severe accidents, different weather conditions at the time of accident, or occumence in a
more densely populated area were also evaluated, and estimated to have a probability lower than I chance in
IO million per year.

Estimates of the total ground transpo~tion accident risks under Alternative 12A areas follows: a radiological
dose to the population of 1.8 person-rem, resulting in a total population risk of 9.OX10-4 LCF; and traffic
accidents resulting in 0.074 traffic fatality.

4.22.2.7 Environmental Justice

As discussed in other parts of Section 4.22.2, routine operations conducted under Alternative 12A would pose
no significant health risks to the public, The likelihood of an LCF for the MEI residing near SRS would be

approximately I in 50 million (see Table 4-191). The number of LCFS expected among the general population
residing near SRS from accident-free operations would increase by approximately 8.OX10-3.
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Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.22.2.5). A beyond-design-basis earthquake would be expwted to result in LCFS among the
general population (see Tables 4-40,4-194, and 4-195). However, it is highly unlikely that a beyonddesign-

basis earthqu~e would occur. Accidents at the sites pose no significant risks (when the probability of
occumnce is considered) to the population residing within the area potentially affected by radiological
contamination.

As descri~ in Section 4.22.2.6, no radiological or nonradiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 12A would pose no significant risks to the public. nor would
implementation of tiis alternative puse significant risks to groups within Ore general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.23 ALTERNATIVE 12B

Alternative 12B would involve constricting and operating the pit conversion and immobilization facilities in
F-Area at SRS. The immobilization facility would be located in the existing Building 221 -F with tbe pit
conversion facility located nearby in F. Area, Under this alternative, all surplus plutonium is immobilized;

none is fabricated into MOX fuel.

4.23.1 Construction

4.23.1.1 Air Quality and Noise

Sources of potential air quality impacts of construction under Alternative 12B at SRS result from emissions
from fuel-burning construction equipment, soil disturbance by constmction equipment and other vehicles, the
opration of a concrete batch plant, trucks moving materials and wastes, and employee vehicles. Emissions
from these sources arc summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from SRS construction
activities, with standards and guidelines is presented as Table 4-195, Concentrations of air pollutants,
especially PM, ~ and total suspended particulate, would likely increase at the site boundary, but should not
exceed the Federal or State ambient air quality standards. Air pollution impacts during construction would
be mitigated by applying, as appropriate, standard dust control practices such as watering or sweeping of roads
and watering of exposed areas.

Table 4-195. Evaluation of Air Pollutant Concentrations Associated With Construction Under
Alternative 12B: pit Conversion in New Construction and

Immobitfzation in Building 221-F and DWPF at SRS

Most Stringent SPD Site Percent of
Averaging Standard or Increment Concentration Standard or

Pollutant Period Guideline (##m3)’ (yg/m3) (qg/m3) Guideline

Criteria pollutants

Carbon monoxide

Nitrogen dioxide

PMIO

Sulfur dioxide

Other regulated
pollutants

Total suspended
parriculates

Hazardous and other
toxic compounds

Other toxicsb

8 hours
1 hour

Annual

Annual
24 hours

Annual
24 hours
3 hours

10,000
40,000

100

50
150

80
365

1,300

75

0.979
4.4[

0.033

o.~ I2
1.15

0.0031
0.0762
0.456

0.0908

65
283

9.33

4.18
57.5

15.1
219
962

14.8

0.65
0.71

9.3

8.4
38

19
60
74

20

24 hours 150 0 31.7 21
a llre more slringent of the Federal and Stare standards is presented if both exist for the averaging period.
b Various toxic air ~llutants (e.g., lead, benzene, hexane) could be emitted during conm-uclion and were analyzed as benzene.
Key: DWPF, Defense Waste Processing Facility: SPD, surplus plutonium disposition.
Source EPA [997& SCDtfEC 1996.
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Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current

emissions because of an expected decrease in overall site employment during this timeframe.

Noise impacts are about the same or less than those for Alternative 12A at SRS (see Section 4.22.1. I )

4.23.1.2 Waste Management

Table 4196 compares the waztes generated during construction of surplus plutonium disposition faci Iities at
SRS with the existing treatment, storage, and disposal capacity for the various waste types. It is anticipated
that TRU waste and LLW would be generated during modification of Building 22 I–F. No mixed LLW would
& generated. In addition, no soil contaminated with hazardous or radioactive constituents should be generated
during construction. However, if any were generated, the waste would be managed in accordance with site
practice arzd applicable Federal and State regulations. Construction waste generation would be the same for
the ceramic and glass immobilization technologies because the same size facility would be built under either
scenario.

Table 4-196. Potential Waste Management Impacts of Construction Under Alternative 12B: Pit

Conversion in New Construction and Immobilization in Building 221-F and DWPF at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 50 3 <1 <1

LLW 500 NA NA 5

Hazardous 54 NA NA NA

Nonhazardous

Liquid 14,500 5d NA 1’

Solid 69o NA iiA NA

~ See definitions in Appendix F.8.
Treatment capacities, and the disposaf capacity for nonhazardous liquid waste, are compaIed with estimated additional annual waste
generation. All other s!orage and disposal capacities are compared with tIItal estimated additional waste generation assuming a
3-year constmction period.

c Modification is not expected to generate remotely handled ‘MU waste or mixed was!..
d Percent of capaci[y of F-Acca sanivary sewer.
e Percent of capacity of the Cent[al Sanitary Wastew.ter Treatmen[ Facility.
Key: DWPF, Deft”se Waste Processing Facility; LLW, Iow-level wastq NA, “o( applicable (i.e., the majority “f [h. LLW is IIOt
rout]nely treated and stored on the site; it is assumed thar the majority of the hazardous waste and nonhazardous solid waste would
be treated and disposed of off the site by the construction contractor): TRU,transuranic.

Depending in part on decisions in the RODS for the WM PEIS, wastes could k treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance criteria and
shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WIPP would accommodate
shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning in 2016
(DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016. This

SPD EIS also assumes that LLW, hazardous waste, and nonhazardous waste would be treated, stored, and
disposed of in accordance with crrrrcnt site practices, Impacts of treatment, storage, and disposal of radioactive
and hazardous wastes at SRS are described in the SRS Wasfe Marragemen[ Final E/S’ (DOE 1995c).

TRU wastes would be packaged, and certified to WIPP waste acceptance criteria at the modification site.
Dnrm-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned TRU Waste Characterization and Certification Facility at SRS.
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TRU wastes generated during medificadon of Building 22 I–F is estimated to be 3 percent of tbe 1,720-m3/yr

(2,250 -yd3/yr) ~lanned capacity of the TRU Waste Characterization and Certification Facility. A total of

150 m3 ( 196 yd ) of TRU waste would be generated during the modification pericd. If all the TRU waste were
stored on the site, this would be less than 1 percent of tbe 34,400-m3 (45,000 -yd3) storage capacity available
at the TRU Waste Storage Pads. If additional storage space were needed, and assuming that tbe waste would
be stored in 208-1 (55-gal) drums that would be stacked two high, and allowing a 50 percent factor for aisle
space, a storage mea of less than O.I ba (0.25 acre) would be required. Therefore, impacts of tbe management
of additional quantities of TRU waste at SRS should not be major.

The 150 m3 (196 yd3) of TRU wastes generated during modification of Building 221-F would be less than
I percent of the 143,000 m3 ( 187,000 d3) of contact-handled TRU waste that DOE plans to dispose of at

1WIPP and within the current 168,500-m (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal

of TRU waste at WIPP are described in the W/PP Disposal Phase Final Supplemerrfa/ E/S (DOE 1997d).

LLW would be packaged, certified, and accumulated at the modification site before transfer for disposal in
existing on site facilities. A total of 1,500 m3 (1,960 yd3) of LLW would be generated during modification of
Building 22 l-F. LLW generated during the reedification period is estimated to k 5 percent of the 30,500-m3
(39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/lra disposal land usage factor
for SRS publisbed in tbe Srorage and Disposition Final PE/S (DOE 1996aE-9), 1,500 m3 (1 ,960 yd3) of
waste would require 0.17 ha (0.42 acre) of disposal space at SRS. Therefore, impacts of the management of
this additional LLW at SRS should not be major.

Hazardous wastes generated during construction of SUTIUS plutonium disposition facilities would be typical
of those genemted during construction of an industrial facility. Any hazardous wastes generated during
construction would be packaged in DOT-approved containers and shipped off tbe site to permitted commercial
recycling, treatment, and disposal facilities. Tbe additional waste load generated during construction should
not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid wastes generated during construction of SUWIUSplutonium disposition facilities would
be packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
recycling or disposal. The additional waste load generated during construction should not have a major impact
on the nonhazardous solid waste management system at SRS.

To be conservative, it was assumed that all nonhazardous liquid wastes generated during construction of
surplus plutonium disposition Facilities would be managed at tbe Central Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and would be
managed at offsite facilities. Nonhazardous liquid waste generation during construction of these facilities is
estimated to be 5 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer and
I percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility. Therefore, management of these wastes at SRS should not have a major impact on the
nonhazardous liquid waste treatment system during construction.

4.23.1.3 Socioeconomic

Construction-related employment requirements for Alternative 12B are presented in Table 4-197

At its peak in 2002, construction of new pit conversion and immobilization facilities at SRS under this
alternative would require 665 constmction workers and generate another 534 indirect jobs in tbe region. This
total employment requirement of 1,199 direct and indirect jobs represents only about 0.4 percent of tbe
projected REA workforce, ~nd thus should have no major impact on the REA. The requirement should also
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Table 4-197. Construction Employment Requirements for
Alternative 12B: Pit Conversion in New Construction and

Immobilization in Building 221-F and DWPF at SRS
Year Pit Conversion Immobilization Total
2001 274 0 274

2002 417 248 665

2003 256 400 656

2004 0 330 330
Key: DWPF,Defense Waste Processing Facility,
Sourcti UC 1998e, 1998i, 1998j.

have iittle effect on the community services currently offered in the ROI. In fact, it should heip offset the

approximately 20 Percent reduction in SRS employment (i.e., frOm 15,000 to 12,000 workers) projected for
the years 1997-2005.

4.23.1.4 Human Health Risk

Radiological Impacts. No radiological risk wouid be incurred by members of the public from construction
activities. A summary of radiological impacts of constnrction activities on workers at risk is presented as
Table 4–1 98. Construction worker exposure to radiation deriving from other activities at the site, past or
present, wouid be limited to ensure that doses are kept as low as is reasonably achievable. To this end,
construction workers would be monitored (badged) as appropriate,

Tabie 4-198. Potential Radiological Impacks on Construction Workers of Alternative 12B: Pit
Conversion in New Construction and Immobilization in Building 221-F and i3WPF at SRS

Impact Pit Corrverziona Immobilizationb Total
Total dose (person-remfyr) 1.3 4.7 6.0

Annual latent fatal cancers’ 5.2x104 1.9XIO”3 2.4x 10“3

Average worker dose (rnretiyr) 4 15 9.5d

Annual latent fatal cancer risk 1.6x10-6 6.OXi 0“6 3.8 XIO”6

a An estimated average of316 workers would be associated with annual cons[mction operations,
b mere wouldbe315 workers associated with construction and modification of the existing Building 22 l-F. The number would

be the same for immobilization in either ceramic or glass,
c Values are based on a risk factor of 400 latent fatal cancers per million person. rem set by the National Research Councils
d Committee on the Biological Effects of Ionizing Radiations.

Represents an average of the doses for both facilities,
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limit for constmction workers is 100 nuetiyr because they are categorized as members of the public
(ME 1993). An effective Af.ARA program would ensure that doses xe reduced to levels that areas low as is reasonably achievable.
Source: ICRP 199I; NAS 199& UC 1998e, 199gi, 1998j,

Hazardous Chemical Impacts. No hazardous chemicals would be released as a resuit of construction
activities at SRS under this alternative; thus, no cancer or adverse, noncancer health effects wouid occur,

4.23.1.5 Faciiity Accidents

Construction of a new pit conversion facility and modification of Building 221 –F for plutonium conversion
and immobilization at SRS could result in worker injuries or fatalities. DOE-required industrial safety
programs would be in place to reduce the risks, Given the estimated 1,925 person-years of construction labor
and standard industrial accident mtes, approximately 190 cases of nonfatal occupational injury or illness and
0.27 fatality could be expected (DOL 1997a, 1997b). As all construction would take place prior to
introduction of the radiological process inventory, no noteworthy radiological accidents shouid occur,
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4.23.1.6 Environmental Justice

As discussed in the other parts of Section 4.23.1, constmction under Alternative 12B would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 12B at SRS would have
no significant impacts on minority or low-income populations.

4.23.2 Operations

4.23.2.1 Air Quality and Noise

Potential air quality impacts of the operation of facilities under Alternative 12B at SRS m about the same as
those for Alternative 12A (see Section 4.22.2. I). Noise impacts would be similar to those for Alternative 12A
(see Section 4.22.2.1 ).

The combustion of fossil fuels associated with Alternative 12B would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate, Annual carbon dioxide
emissions from this alternative would represent less than 2x10-4 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

4.23.2.2 Waste Management

Table 4-199 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from operating surplus plutonium disposition facilities at SRS. Although HLW would k used
in the immobilization process, no HLW would be generated by the surplus plutonium disposition facilities.
Waste generation should be the same for the ceramic and glass immobilization technologies.

Table 4-199. Potential Waste Management Impacts of Operations Under Alternative 12B: Pit
Conversion in New Construction and Immobilization in Building 221-F and DWPF at SRS

Estimated Estimated Additional Waste Generation ass Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m’lyr) Treatment Capacity Capacity Capacity

TRUC 144 8 4 1 of WIPP

LLW I40 1 NA 5

Mixed LLW 2 <1 I NA

Hazardous 32 <1 6 NA

Nonhazardous

Liquid 55,000 Zod NA 5’

Solid 2,030 NA NA NA

~ See definitions in Appendix F.8.
Treatment capacities, and the disposal capacity for nonh=ardous liquid waste, are compared with estimatd additional annuaf wa3te
generation. All other storage and disposal capacities are compared wilh total estimated additional waste Smeration assumins a
10-year operation period.

‘ Includes mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capacity of the F-Area sanita~ sewer.
e Percent of capacity of Central Sanitary Wastewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility; LLW, low-level wits{.: NA, not applicable (i.e., tbe majority of this waste is not
routinely treated, stored, or disposed of on [he site); TRU, transuranic: WIPP, Waste Isolation Pilot Plant.
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De~nding in part on decisions in the RODS for the WM PEIS, wastes could k treated arrd disposed of on the
site or at other DOE sites or commerical faci Iities, According to the ROD for TRU waste issued on

January 20, 1998, TRU and mixed TRU waste would be certified on the site to cu~nt WIPP waste accepta3rce
criteria and shipped to WfPP for disposal. Cument schedules for shipment of TRU waste to WfPP would
accommodate shipment of contact-handled TRU waste frum surplus plutonium disposition facilities beginning
in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016.
This SDP EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Waste Management

Final EIS (DOE 1995c),

TRU wastes would k treated, packaged, arsd certified to WIPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time mdiography, and loading the TRUPACT for shipment to WIPP would recur at
the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation at surplus plutonium disposition facilities is estimated to be 8 percent of the 1,720-m3/yr
(2,250 -yd3/yr) plamred capacity of the TRU Waste Characterization and Certification Facility. A total of
1,440 m3 (1,880 yd3) of TRU waste would be generated over the 10-year operation periud. If all the TRU
waste were stored on the site, this would be 4 prcent of the 34,400-m3 (45,000-yd3) storage capacity available
at the TRU Waste Storage Pads. Assuming that the waste were stored in 208-1 (55-gal) drums that could be
stacked two high, and allowing a 50 ~r’cent factor for aisle space, a storage area of about 0,2 I ha (0,52 acre)
would be required. Therefore, impacts of the management of additional quantities of TRU waste at SRS
should not be major.

The 1,440 m3 (1 ,880 yd3) of TRU wastes generated by these facilities would be 1 percent of the 143,000 m3
( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and 1 percent of the
current 168,500-m3 (220,400 -yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the new facilities before transfer for additional
treatment arrd disposal in existing onsitc facilities, A total of 1,400 m3 ( 1,830 yd3) of LLW would be generated

over the operation periud. LLW generation at surplus plutonium disposition facilities is estimated to be
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility and 5 percent
of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/ha disposal
land usage factor for SRS published in the Sforage and Disposition Final PEIS (DOE 1996a: E-9), 1,400 m3
(1,830 yd3) of waste would require 0.16 ha (0.40 acre) of disposal space at SRS. Therefore, impacts of the
management of this additional LLW at SRS should not be major.

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a
manner consistent with the site treatment plan for SRS. Mixed LLW generation at surplus plutonium
disposition facilities is estimated to k less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the
Consolidated Incineration Facility, and 1 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste
Storage Buildings. Therefore, the management of this additional waste at SRS should not have a major impact
on the mixed LLW management system,

Hazardous waste would b packaged at the generating facility for treatment and disposal at a combination of

onsite and offsite facilities. Assuming that all hazardous waste is managed on the site, hazardous waste
generation at surplus plutonium disposition facilities is estimated to be less than 1 ~rcent of the 17,830-m3/ r

i(’23,320-yd3/yr) capacity of the Consolidated Incineration F~cility, and 6 percent of the 5,200-m3 (6,800-yd )
capacity of the hazardous waste storage buildings, The mms~gement of these additional hazardous wastes at
SRS should not have a major impact on the hazardous waste management system, If all LLW, mixed LLW,

4–286



Envimnmentul Consequences

and hazardous wastes generated at the sm’plus plutonium disposition facilities were treated in the Consolidated
Incineration Facility, this additional waste would be I percent of the 17,830-m3/yr (23,320-yd3/yr) capacity
of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal. It is unlikely
that this additional waste load would have a major impact on the nonhazardous solid wrote management system
at SRS.

Nonhazardous wastewater would be treated if necessary before Ming discharged to tbe F-Area sanita~ sewer
system, which connects to the Central Sanitary Wastewater Treatment Facility. Nonhazardous liquid waste
generated by sm’plus plutonium disposition facilities at SRS is estimated to be 20 percent of the 276,000.m3/yr
(361 ,000-yd3/yr) capacity of the F-Area sanita~ sewer and 5 percent of the 1.03 miOion-m3/yr
(I .35 miOion-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Tbemfore, management
of nonhazardous liquid waste at SRS should not have a major impact on the treatment system.

4.23.2.3 Socioeconomic.s

After construction, startup, and testing of the pit conversion and immobilimtion facilities at SRS in 2005 under
Alternative 12B, an estimated712 new workers would be required to operate them (UC 1998e, 1998i, 1998j).
This level of employment should generate another 1,273 indirect jobs in the region. As this total employment
requirement of 1,985 direct and indirect jobs represents less than 0.7 prcent of the projected REA workforce,
it should have no major impacts on the REA. The requirement should also have little impact on community
services cumently offered in the ROI. In fact, it should help to offset the reduction in the total SRS workforce
of 33 percent (i.e., 15,000 to 10,000 workers) projected for the years 1997-2010.

4.23.2.4 Human Health Risk

During normal operadon, there would be both radiological and hazardous chemical releases to the
environment, and also dir~t in-plant exposures. The resulting doses to, and potential health effects on, the
public and workers under this alternative are as follows:

Radiological Impacta. Table +200 reflects the potential radiological impacts on three individual receptor
groups: the population living within 80 km (50 mi) of SRS in the year 2010, the maximally exposed member
of the public, and the average exposed member of the public, The table depicts the projected aggregate LCF
risk to these groups from 10 years of operation. To put operational doses into perspective, comparisons with
doses from natural background radiation are also provided in the table.

Given incident-free operation of both facilities, the total population dose in the year 2010 would be
1.6 person-rem. Tbe corresponding number of LCFS in this population from 10 years of operation would be
8.0x 10-3. The dose to the maximally exposed member of the public from annual operation of both facilities
would be 3.8x10-3 mrem. From 10 years of operation, the corresponding LCF risk to this individual would
be 1.9x10-8. The impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to tbe impacts of other past, present, and
reasonably foreseeable future actions ?t or near the candidate sites, These impacts are then compared against

applicable regulatory standards es~ablished by DOE and EPA (such as DOE Order 5400.5, tbe Clean Air Act
[NESHAP], and the Safe Drinking Water Act).
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Table &200. Potential Mdiological Impacts on the Poblic of Operations Under
Alternative 12B: Pit Conversion in New Construction and Immobilization

in Building 221-F and DWPF at SRS
Immobilization

Impact Pit Conversion Cersmsic Glaaa Totala
Population within 80 km for year 2010

Dose (person-rem) 1.6 4.9X103 4.4XI03 1.6

Percent of natural background 6.9x104 2. IXIO-6 1.9x 106 6.9x IO”4

IO-year latent fatal cancers 8.0x 103 2.5x IO”5 2.2XI05 8.OX10-3

Maxhnsfly exposed individusf

Annual dose (mrem) 3.7X1 O-3 5.OXI 0-5 4.6x 1U5 3.8X1O”3

Percent of natural background 1.3XI03 I.7X1O”5 1.6x 10-5 1.3XI0-3

10-year latent fatal cancer risk 1.9x I 0“8 2,5x10”10 2.3x 10”10 I.9X1O”S

Average exposed individual within 80 km’

Annual dose (nvem) 2. OX1O”3 6.3x10-6 5.6x10”6 2.OXI03

10-year latent fatal cancer risk 1.Ox 10”s 3.2x10-1] 2.8x 10”11 1.Ox I0“s

a Totafs we additive in all cases because the same groups or individuals would receive doses from both facilities. ~is total includes
the higher of the values for the ceramic and glass immobilization alternatives.

b ~e annual “aturat background radiation ievel at SRS is 295 nuem for the average individual; the ~pulatio” within 80 km (50 nd)
in 2010 would receive about 23 1,~ person-rem.

c Obtaind by dividing the ~pulation dose by the number of people projected to live within 80 km (50 mi) of the facilities (about
783,~) in 2010.

Key: DWPF, Defense Waste Processing Facility.
Source Appendix J.

Doses to involved workers from normal operations are given in Table 4-201; these workers are defined as
those directly associated with process activities. Under this alternative, the anmmf average dose to pit
conversion facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities has been estimated at 192 and
218 ~mon-rem, restively. The risks and numbers of LCFS among the different workers from 10 years of
operation are included in Table 4-201. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),

Table 4-201. Potential Wdiological Impacts on Involved Workers of Operations Under Alternative
12B: Pit Conversion in New Construction and Immobilization in

Building 221-F and DWPF at SRS

Immobilization
Impact Pit Conversion (Ceramic or Glsaa) Total

Number of badged workers 383 290 673

Total dose (Person-remlyr) 192 218 410

IO-year latent fatal cancers 0.77 0.87 1.6

Average worker dose (mremlyr) 500 750 608’

10-year latent fatal cancer risk 2,0X I0-3 3.0XI03 2.4x103
a Represents an average of the doses for both facilities.
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limit for an individual worker is 5,000 medyr (DOE i995e). However. the maximum dose to a worker
involved in oprations would k kept below the WE administrative control level of 2,~ nuedyr, An effective ALARA prosram
would ensure that doses are reduced to levels [bat are as low as is reasonably achievable.
Source UC 1998e, 1998i, 1998j.

4-288



Environmental Consequences

Hazardous Chemical Isrrpacta. No hazardous chemicals would be released as a result of operation activities
at SRS under this alternative; thus, no cancer or adverse, noncancer health effects would occur.

4.23.2.5 Facility Accidents

The potential consequences of postulated bounding accidents from operation of the pit conversion facility at
SRS are equivalent to those of Alternative 3A (see Table 4-40). The potential consequences of operation of
the immobilization facility in Building 221 –F at SRS are presented in Tables &202 and 4-203. As discussed
in Section 4,20.2.5, inventories could differ with the 50-t (55-ton) thrurrghput associated with this alternative,
but most of that material would not be at risk in accidents. More details on the method of analysis,
assumptions, and specific accident scenarios are presented in the discussion of Alternative 2 in Section 4.3.2.5.

Pubfic. Thepotential consequences ofpostulated bounding accidents from opemtion of thepitconvemion
facility at SRS are substantially equivalent to those discussed in Section 4.4.2.5, and the potential
consequences of such accidents from operation of the immobilization facility in Building 221–F and DWPF
at SRS are presented in Tables 4-202 and 4203.

A beyond-design-basis earthquake at SRS could result in collapse of the pit conversion and immobilization
facilities, andanestimated 6.8 LCFsamong tbegeneral population. Itshould reemphasized that a seismic
event of sufficient magnitude to collapse these facilities would likely cause the collapse of other DOE facilities,
and would almost certainly cause widespread failure of homes, office buildings, and other structures in the
sumounding area. Theoverall impact ofsuchan event must therefore beseenin thecontext notonly of the
potential radiological impacts of these other facilities, but of hundreds, possibly thousands, of immediate
fatalities from falling debris, The frequency ofanetihqu&e ofthismagnitude at SRSisestimated to be
between 1 in 100,000 andl in 10,OOQ,OOOperyear.

Noninvolved Worker. Consisknt wititie malysis pmsentd inthe Srorage and Disposition Fiwl PEIS, tie
noninvolved worker is a hypothetical individual working on the site but not involved iu the proposed action,
andassumed to be l,OOOm (3,281 ft)from thelmation of theaccident oratthe site boundary, whichever is
closer, arrddownwind fromthatlucation. ~econsequeoces forthis worker were estimated tok highest for
thedesi n basis earthquake. Theconsequences ofsuch an accident would include arz LCF probability of

f4.2x10-

Maximsslly Exposed Involved Worker. Nomajorconsquences forthemmimaliy exposed involvdworker
would beex~cted from leaks, spills, arsdsmaller tires. Tbeseaccidents aresuch that involved workers wordd
beableto evwuate immediately orwould not&affwtd bytieevents, Explosions could result in immediate
injuries from flying debris, as well asthe uptake of plutonium anduranium particulates through inhalation.
If a criticality wcrrti, workers within tens of meters could receive very high to fatal radiation exposures from
theinitialburst. ~edosewould stmnglyde~nd ontiema@imde of thecriticality (number of fissions), tie
dlsrance from the criticality, and the amount of shielding provided by the structures and equipment between
tbe workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
s~ctums tohighrtiiation exposures mdupties ofmdionuclides, Formost accidents, immediate emergency
response actions should reduce the consequences to workers near the accident.

Nonradiological Acciderrta. Plutonium disposition operations at SRScould result inworker injuries and
fatalities. DOE-qui~d industial stietyprograms would binplweto mducetierisks. Given theestimated
employment of 7,432 person-years of labor and the standard DOE occupational accident rates, approximately
238 cases of nonfatal occupational injury or illness and 0.24 fatality could be expected for the duration of
operations.
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Table 4-202. Accident Impacti of Alternative 12B:Ceramic Immobihmtion in Building 22l-F
at SRS (50-t Case)

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Domat Fatafity Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundarv at Site 80 km Within

1.Ox10”2

4.2x10-1

3.3 X1O”5

4,7 XIO”2

1.9XI04

I.l,xlol

6.3x10”3

5.3XIOI

4.2x IO”6

1.7xlo-f

I.3X1O”8

I,9XI0-5

7.4XI08

4.2x10-3

2.5x10”6

2.1 XIO-2

I.6x10-5

8.0x10”2

6.3x10-6

8.8 XIO”3

3.5 XI0-5

4.1 XIOI

2.5x104

2.1

Accident (peryear) (rem)a Workerb (rem) a- Boumfaryb (person-rem)a 80kmc

Criticality Extreme] y 7.8x IO”7 8.OX10-4
unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calcining furnace) unlikely

Hydrogen explosion Unlikely

Glovebox fire Extremely
(sinteringfurnace) unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely 10

beyond
extremelv

4.OXI0-5

3.2x10-9

4,4 XI0-6

1.8x10-8

2.OXI0-4

1.2X107

1.0XIO”3

I .5

3.4XI02

2,7XIQ2

3.8x101

1.5xlo”l

9.6x102

5.8x10-1

4.8x103

1.7XI01

I.3X1O”5

1.9XIO”2

7.5X1O”5

4.9X1O-I

2.9XIO”4

2.5

unlikely
a For 95th percentilemteorologicat conditions. With the exceptionof doses due to criticality, the stated doses are from the

b
inhalation of plutonium, and represent dose commitments that would k received over the lifetime of the impacted individual.
Increased Iikelihd (or probability) of cancer falafity for a hypothetical individual (a single “on]”vojvti worker ~( ~ distance of
1,~ m [3,28I ft]or at the site boundary, whicheveris smaller,or fora hyptheticat individud in the offsite population al the site
houndq) ifexposed tothe indicated dose. ~evalue assumes that theaccident hasoccumed.

c Estimated numkrof cancer fatalities intheentire offsite population outtoadistance of80km(50 mi)given exposure lo the
indicated dose. Thevafue that assumes theaccident hasoccumed.

Key: HY~X, hydride oxidation.

4.23.2.6 Transportation

Because the only difference bctwmn Alternative 12A and 12B is the location of the immobilization facility
within F-Area at SRS, the transportation required for Alternative 12B would be the same as that for
Alternative 12A. The~fom, tietmnspotiation risks assmiated with Alternative 12Bweequivalent to those
discussed in Section 4,22.2.6.

4.23.2.7 Environmental Justice

As discussed in other parts of Section 4,23.2, routine operadons conducted under Alternative 12B would pose

nosigfdficant health risks tothe public. Thelikelihood ofan LCFforthe MEI~sidingnew SRS would be

aPPmximatelY 1 in 50 milliOn (s= Table 4-200). The number of LCFS expected among the general population
residing near SRS from accident-free operations would increase by approximately 8.OX10-3.

Design basis accidents at the site would not be expected to cause cancer fatalities among the public
(see Section 4.23,2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
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Table 4-203. Accident Impacts of Alternative 12B: Glass Immobilization in Building 221-Fat SRS
(50-t Case)

Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatalitv Population Cancer

1.OxI0“’

4.2x101

3.3 XI0-5

4.7XIO”*

1.7XI04

4.OXI05

9.2

1. IXIO”J

4.7X1O’

4.2x IO”6

I.7X1O”4

1.3 XI0-8

I .9X I0“5

6.9x 10-*

1.6x IO”8

3.7 X1O”3

4.6x107

1.9x Io-*

J
-r–-.....-

Noninvolved to Site Given Dose Dose Within Fatalities
Frequency Worker Noninvolved Boundary at Site 80 km Within

Accident (per year) (rem)’ Workerb (rem)’ Boundaryb (person-rem)a 80 fun’

Criticality Extremely 1.6x103 7.8x107 8.0XIO”4

unlikely

Explosion in Unlikely
HYDOX furnace

Glovebox fire Extremely
(calciningfumace) unlikely

Hydrogen explosion Unlikely

Melter eruption Unlikely

Melter spill Unlikely

Design basis Unlikely
earthquake

Beyond-design-basis Beyond
fire extremely

unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

a For 95[h percentile meteorological conditions. With the exception of doses due to criticality. the stated doses are,from the
~ inhalation ofplutonium, andrepresent dose comm~tments that would berece~ved ovecthe lifetime of theimpacted ind:vnduat.

increased likelihood (or probability) of cancer fatallty for a hypothetical individual (a single noninvolved worker at a dlstqnce of
l,~m [3,281 fi]oralthe site bound~, whichever issmdler, or forahypotheticd individud intheoffsite population at the site
boundary )ifexposed totheindicated dose. ‘rbevalue assumes thatthe accident hasoccumed.

c Estimated number ofcancer fatalities intheentire offsite population outtoadistmce of80km(50 mi)given exposure lo the
indicated dose. ?’bcvat. eassume sthallh eacciden thasoccumed.

Key: HYDOX,hydride oxidation.

8.OX10-2

6.3x IW6

8.8XIO”3

3.3XIO”5

7.7XIO”6

3.6x10-1

4.4X1O”5

1.8

4.0XI05

3.2x10-9

4.4x 10“6

1.6x 10-8

3.8x 109

1.8x IO”4

2.2XIO”S

9.1 XIO”4

1.5

3.4XI02

2.7x10”2

3.8x101

1.4xlo-t

3.3XIO”2

8.5x102

I,oxlo”l

4.3XI03

1.7XI0-’

1.3XIO”5

I .9x I0-2

6.9x IO”5

1.6x IO”5

4.3xlo”t

5.3 XIO”5

2,2

genemfpoptdation (see Tables ~0,4202, md4-203). However, itishighly unlikely fhatabeyond-design-
basis earthquake would occur. Accidents at thi sites pose no significant risks (when the probability of
occurrence is considered) to the population residing within the area potentially affected by radiological
contamination.

As described in Safion 4.23.2.6, no radiological or nonradiological fatalities would k expected to result from
accident-free transportation conducted under this alternative. Nor would mdlological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 12B would pose no significant Iisks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.24 ALTERNATIVE 12C

Alternative 12C would involve constructing and operating the pit conversion facility in fine 4 at Pantex and
the immobilization facility at SRS. The immobilimtion facility would be located in a new building in F-Area.
Activities at Pantex would be the same as described for Alternative 4A (see Section 4.6). Under this
alternative, all surplus plutonium would be immobilized; none would be fabricated into MOX fuel.

4.24.1 Construction

4.24.1.1 Air Quatity and Noise

Potential air quality and noise impacts of construction of the pit conversion facility under Alternative 12C at
Pantex would be the same as those for Alternative 4A (see Section 4.6, 1.1).

Potential air quality and noise impacts of construction of the immobilization facility of SRS under Alternative
12C would be the same as those for Alternative 6A (see Section 4.10,1. 1).

4.24.1.2 Waste Management

At Pantex, construction impacts of this alternative would be the same as those for Alternative 4A. See

Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastmcture at
Pantex.

At SRS, construction impacts of this alternative would be the same as those for Alternative 6A. 1 See
Section 4.10.1,2 for a description of the impacts of this alternative on the waste management infrastructure at
SRS.

4.24.1.3 Socioeconomic

Construction-related employment requi~ments under Alternative 12C would be as indicated in Table 4-204,

Table 4-204. Construction Employment Requirements
Under Alternative 12C: Pit Conversion in

New Construction at Pantex. and Immobilization in
New Construction and DWPF at SRS

Year Pit Conversion Immobilization Total
2001 298 0 298

2002 452 312 764

2W3 275 448 723

2004 0 282 282
Key: DWPF. Derense Waste Processing Facility.
Source UC 1998f, 1998g, 1998k,

At its peak in 2002, construction of the new pit conversion facility at Pantex under this alternative would
require 452 construction workers and generate another 3S 1 indirect jobs in the region. As the total
employment requirement of g33 direct and indirect jobs represents only 0.3 percent of the projected REA
workforce, it should have no major impact on the REA. It should also have little impact on community

services within, the ROI. In fact, it should help offset the nearly 40 percent reduction in the total Pantex
workforce (i.e., from 2,900 to 1,750 workers) projected for the years 1997–2005.
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At its peak in 2W3, construction of the immobilization facility at SRS would require 448 construction workers
and generate another 355 indirect jobs in the region. The total employment requirement of 803 direct and
indirect jobs represents less than 0.3 pefcent of the projected REA workforce, and thus should have no majnr
impact on the REA. This requirement should also have little impact on community services within the RO1.
In fact, it should help offset the nearly 20 percent reduction in SRS’ overall labor force (i.e., from 15,000 to
12,000 workers) projected for the years 1997-2005.

4.24.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be inctrmed by members of the public from constriction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table 4-205. According to a fecent radiation survey (DOE 1997e) conducted in the Zone 4 area at Pantex,
construction workers would not be expected to receive any additional fadiation exposure above natural
background levels in the area. Data indicate, however, that a construction worker in F-Area at SRS could
receive exposures to radiation that derives from other activities, past or present, at the site. Regardless of
location, construction worker exposures would be kept as low as is reasonably achievable, and workefs would
be monitored (badged) as appropriate.

Table 4-205. Potential Radiological Impacta on Construction Workers of
Alternative 12C: Pit Conversion in New Construction at Pantex, and

Immobilization in New Construction and DWPF at SRS
Impact Pit Conversiona Immobilizationb

Total dose (person-redyr) o I .4

Annual latent fatal cancers’ o 5.6x IO”4

Average worker dose (mrern/yr) o 4

Annual latent fatal cancer risk o 1.6x10-6

~ An estimated average or 342 workers would be associated with annual constmction operations.
& estimated average of 347 workers would be associated with annual constmction o~rat!ons at the
new racitity location adjacent to APSF. The number would be the same for immobilization in either

ceramic o; glass.
c Values we based on a risk factor of 4f83 latent fataf cmcers ~r ndllion persan-rem set by the National

Research Council’s Committee on the Biological Effects of Ionizing Radiations.
Key: APSF. Actinide Packaging and Storage Facility; DWPF, Defense Waste Processing Facility.
Note: ‘f’be radiological limit for constmclio” wockers is IW nuetiyr because they are categorized as

memhrs Of the public (DOE 1993). ~ effective ~ARA prOwm wOuld ensure that dO$es are reduced
to levels that are as low as is reasonably achievable.
Source: DOE 1997e; ICRP 199 l; NAS 1990 UC 1998f, 1998g, 1998k.

Hazardous Chemical Impacts. No hazardous chemicals would be released as a result of construction
activities at Pantex or SRS under this alternative; thus, no cancer or adverse, noncancer health effects would
uccur.

4.24.1.5 Facility Accidents

Construction of a new plutonium disposition facilities at Pantex and SRS could result in worker injuries or
fatalities. DOE-required industrial safety programs would be in place to reduce the risks. Given the estimated
2,067 person-years of construction labor and standard industrial accident rates, approximately 200 cases of
nonfatal occupational injury or illness and 0.29 fatality could be expected. As all constmctimt would be in
nonradiological areas, no radiological accidents should occur during constfoction.
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4.24.1.6 Environmental Justice

As discussed in tie other parts of Section 4.24.1, construction under Al@mative 12C would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities conducted under Alternative 12C at
Pantex and SRS would have no significant impacts on minority or low-income populations.

4.24.2 Operations

4.24.2.1 Air Quality and Noise

Potential air quality and noise impacts of operation of the new pit conversion facility under Alternative 12C
at Pantex would be the same as those for Alternative 4A (see Section 4.6.2.1).

Potential air quality impacts of the o~ration of the immobilization facility under Alternative 12C at SRS were
analyd using ISCST3. Operational impacts would result from process emissions, emergency diesel generator
testing, trucks moving materials and wastes, and employee vehicles. Emissions from these sources are
summarized in Appendix G.

A comparison of maximum air pollutant concentrations, including the contribution from the immobilization

facility, with standards and guidelines is presented as Table 4-206. Concentrations of air pollutants would

likely increase at the site bound~, but would not exceed the Federal or State ambient air quality standards.
Air pollution impacts during operation would be mitigated; for example, HEPA filtration has been included

in the design of this facility.

Table 4-206. Evaluation of SRS Air Pollutant Concentrations Associated With Operations
Under Alternative 12C: Pit Conversion in New Construction at Prmtex, and

Immobilization in New Construction and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Incrementb Concentration
Pollutant

Standard or
Period Guideline (yg/m3)a (Mg/m3) (yg/m3) Guidefine

Criteria pollutants

Carbon monoxide 8 hours 10,W 0.299 64.3 0.64
1 hour 40,000 1.2 280

Nitrogen dioxide

0.70

Annual Iw 0.0093 9.31 9.3

PMIO Annual 50 0.~697 4.14 8.3
24 hours 150 0.0125 56.4 38

Sulfur dioxide Annual 80 0.0166 15.1 19
24 hours 365 0.229 219 60
3 hours 1,300 0.613 962 74

Other regulated
pollrrtank

Total suspended Annual 75 0.00i)697 14.7 20
particulate

~ me mom stringent of the Federal and State standards is presented if both exist for the averaging period,
Includes the higher of the concentrations for the ceramic and glass immobilization options,

Key DWPF, Defense Waste Processing Facility SPD, surplus plutonium disposition,
Source: EPA 1997% SCDHEC 1996.
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For a discussion of how the operation of the immobilizariion facility at SRS would affect the ability to continue
to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.4.4. There are no pther
NESHAP limits applicable to operation of this facility.

The increases in concentrations of nitrogen dioxide, PMIO and sulfur dioxide from the.operation of this facility
at SRS would be a small fraction of the PSD Class 11area increments, as summarized in Table +207.

Table 4-207. Evaluation of Air Pollutant Increases Associated With Operations at SRS
Under Alternative 12C: Pit Conversion in New Construction at Pantex, and

Immobilization in New Construction and DWPF at SRS
Increase in PSD Class II Area

Averaging Concentration Allowable Increment Percent of
Pollutant Period (~g/m3) (pg/m3) Increment

Nitrogen dioxide Annual 0.0093 25 0.037

PMIO Annual 0.~697 1? 0.0041
24 hours 0.0125 30 0s342

Sulfur dioxide Annual 0.0166 20 0.083

24 hours 0.229 91 0.25
3 hours 0.613 512 0.12

Key: DWPF, Defense Waste Processing Facility; PSD, prevention of significant deterioration.
Source: EPA 1997b.

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from current
emissions because of an expected decrease in overall site employment during this timeframe.

The location of this facility at SRS relative to the site bound~ and sensitive receptors was examined to
evaluate the potential for onsite and offsite noise impacts. Noise sources during operation would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and truck traffic. Traffic noise associated with operation of this facility would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site. Gtven the
distance to the site boundary (about 8.7 km [5.4 mi]), noise emissions fmm equipment would not likely annoy
the public. These noise sources would be far enough away from offsite areas that the contribution to offsite
noise levels would be small. However, some noise sources could have onsite impacts, such as the disturbance
of wildlife. No noise impacts are expected to affect threatened and endangered s~cies &cause there. are no
threatened and endangered species habitats near the facility site (see Section 4.26). Noise from traffic
assmiared with operation of this facility would likely produce less than a 1-dB increase in traffic noise levels
along roads used to access the site, and thus should not result in any increased annoyance of the public.

The combustion of fossil fiels aamciated with Alternative 12C would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate. Annual carbon dioxide
emissions from this alternative would represent less than 8x10-5 percent of the 1995 annual U.S. emissions
of carbon dioxide from fossil fuel combustion and industrial processes, and therefore wo$ld not appreciably
affect global concentrations of this pollutant.

4.24.2.2 Waste Management

Operational impacts of this alternative at Pantex would be the same as for Alternative 4A. See Section 4,6.2.2
for a description of the impacts of this alternative on the waste management infrastructure at Pantex,

Table +208 reflects a comparison of the existing site treatment, storage, and disposal capacities with the
ex~cted waste generation rates from operation of the surplus plutonium disposition facilities at SRS,
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Table 4-208. Potential Waste Management fmpacts of Operations at SRS
Under Alternative 12C: Pit Conversion in New Construction at Pantex, and Immobifizstion in

New Construction and DWPF at SRS

Estimsted Estimsted Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Wszte Type a Generation (m3/yr) Trsatment Capacity capacity Capacity

TRUC 126 7 4 1 of WIPP

LLW 80 <1 NA 3

Mixed LLW 1 <1 1 NA

Hazardous 30 <1 6 NA

Nonhazardous

Liquid 2it,ornl , ~d NA 3’

Solid 230 NA NA NA

~ See definitions in Appendix F.8.
Treatment capacities, and the disposal capacity for nonhazardous liquid waste, are compared to estimated additional waste
generation on an .rnnuzt bssis. All other storage and dis~sat capacities are compzred 10totat estimatd additiona3 waste generation
assuming a IO-year operation period

c Includes mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
d Percent of capacity of F-Area sanitary sewer.
‘ Percent of capacity of Central Sanit~ Wastewater Treatment Facility.
Key: DWPF, Defense Waste Processing Facility; LLW, low-level waste; NA, trot applicable (i.e., tbe majority of this waste is not
routinely treated, stored, or disposed of on the site); ~U, transuranic: WIPP, Waste Isolation Pilot Plant.

Although HLW would be used in the immobilization process, no HLW would be generated by the facilities.
Waste generation at SRS should be the same for the ceramic and glass immobilization technologies.

Depending in pm on decisions in the RODS for the WM PEIS, wastes could k treated snd disposed of on the
site or at other DOE sites or commercial facilities. According to the ROD for TRU wmk issued on
Janu~ 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance
criteria and shipped to WJ.PP for disposal. Cumnt schedules for shipment of TRU waste to WfPP would
accommodate shipment of contact-handled TRU waste from surplus plutonium disposition facilities kginning
in 2016 (DOE 1997b: 17). Therefore it is assumed the TRU waste would be stored on site until 2016. This
SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be treated,
stored, and disposed of in accordance with cument site practices. Impacts of the treatment, storage, and
disposal of radioactive, hazmdous, and mixed wastes at SRS are described in the SRS Waste Management

Final EIS (DOE 1995c),

TRU wastes would& treated, packaged, and certified to WfPP waste acceptance criteria at the new facilities.
Drum-gas testing, real-time radiography, and loading of the TRUPACT for shipment to WfPP would uccur
at the planned TRU Waste Characterization and Certification Facility at SRS.

According to estimates, TRU wastes generatd at the immobllizafion facility at SRS would amount to 7 percent
of the 1,720-m3/yr (2,250- d3/yr) planned capacity of the TRU Waste Characterization and Certification

?Facility, A total of 1,260 m (1,648 yd3) of TRU wazte would be generated over the 10-year operation period.
If all the TRU waste were stored on the site, this would be 4 percent of the 34,400-m3 (45,000-yd3) storage
capacity available at the TRU Waste Storage Pads. Assuming that the waste were stored in 208-I (55-gal)
drums that could be stacked two high, and adding a 50 percent factor for aisle space, a storage area of about
0.1 g ha (0.44 acre) would be. requiti. Therefore, impacts of the management of additional quantities of TRU
waste at SRS should not be major.
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The 1,440 m3 (1,884 yd3) of TRU wastes generated by the facilities at Pantex and SRS would be I percent
of the 143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and
less than 1 percent of the current 168,500-m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of the
disposal of TRU waste at WIPP are described in the W/PP Disposal Phase Final .Suppfemental EIS

(DOE 1997d).

At SRS, LLW would be packaged, certified, and accumulated at the immobilization facility before transfer for
additional treatment and disposal in existing onsite facilities. A total of 800 m3 (1,050 yd3) of LLW would
be generated over the operational Fried. LLW eneration at surplus plutonium disposition facilities has been

iestimated at less than 1 percent of the 17,830-m /yr (23,320 -yd3/yr) capacity of the Consolidated Incinerator
Facility and 3 percent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults. Judging from
the 8,687 m3/1’radisposal land usage factor for SRS published in the Srorage and Disposition Final PEIS

(DOE 1996a:E-9), 800 m3 ( 1,050 yd3) of waste would require 0.1 ha (0.25 acre) of disposal space at SRS.
Therefore, impacts of the management of this additional LLW at SRS should not be major.

At SRS, mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal
in a marmer consistent with the site treatment plan. Mixed LLW generated at the immobilization facility would
in all likelihood be less than I percent of the 17,830-m3/ r (23,320 -yd3/yr) capacity of the Consolidated

?Incinerator Facility, and 1 percent of the 1,900-m3 (2,490-yd ) capacity of the Mixed Waste Storage Buildings.
Therefore, the management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

At SRS, any hazardous wastes generated during operation of the immobilization facility would be packaged
for treatment and disposal at a combination of onsite and offsite facilities. Assuming that all hazardous waste
were managed on the site, hazardous waste generation for this combination of facilities would be less than
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 yrcent
of the 5,200-m3 (6,800 -yd3) capacity of the hazardous waste storage buildings. Management of these
additional hazardous wastes at SRS should not have a major impact on the hazardous waste management
system. If all LLW, mixed LLW, and hazardous wastes generated at the immobilization facility at SRS were
treated in the Consolidated Incinerator Facility, this additional waste would be 1 percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of that facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent for offsite disposal, It is unlikely
that this addhional waste load would have a major impact on the nonhazardous solid waste management system
at SRS.

At SRS, nonhazardous wastewater generated by the immobilization facilities would be treated if necessary

before being discharged to the F-Area sanitq sewer system, which connects to the Central Sanitary
Wastewater Treatment Facility, Nbnh~dous liquid waste enerated by surplus plutonium disposition

!facilities would be an estimated 10 percent of the 276,000-m /yr (36 1,000-yd3/yr) capacity of the F-Area
sanitary sewer and 3 percent of the 1.03 million-m3/yr ( 1,35 million-yd3/yr) capacity of the Central Sanitary
Waxtewater Treatment Facility. Therefore, management of nonhazardous liquid waste at SRS should not have
a major impact on the treatment system.

4.24.2.3 Socioeconomic

Under Alternative 12C, operation of the. pit conversion facility at Pantex would begin in 2004 and should
require 400 workers (UC 1998k). This level of employment should generate another 1,355 indirect jobs within
the region. The total employment requirement of 1,755 direct and indirect jobs represents less than 0.7 percent
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of the projected REA workforce, and thus should have no major impact on the REA. It should also have little
impact on community services within the Pantex ROI. [n fact, it should help offset the nearly 40 percent

reduction in the total Pantex workforce (i.e., from 2,900 to 1,750 workers) projected for the years 1997-2010.

Startup and operation of the immobilization facility at SRS in 2005 under Alternative 12C would require an
estimated 27 I workers (UC 1998f, 1998g). This level of employment would be expected to generate another
485 indirect jobs within the region. The total employment requirement of 756 direct and indirect jobs
represents less than 0,3 percent of the projected REA workforce, and thus should have no major impact on the
REA. The additional required workers should also have little impact on community services within the ROI.
In fact, they should help offset the 33 percent reduction in the total SRS workforce (i.e., 15,000 to
10,000 workers) projected for the years 1997-2010.

4.24.2.4 Human Health Risk

During normal operation, there would he both radiological and hazardous chemical releases to the environment
and also direct in-plant exposures. The resulting doses, to and potential health effects on, the public and
workers for this alternative are described below.

Radiological Impacts. Presented in Table 4-209 are the potential radiological impacts on three individual
receptor groups for Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the
maximally exposed member of the public, and tbe average exposed member of the public. The table depicts
the projected aggregate LCF risk to these groups from 10 years of operation. To put operational doses into
perspective, comparisons with doses from natural background radiation are also provided in the table.

Table 4-209. Potential Radiological Impacts on the Public of Operations
Under Alternative 12C: Plt Conversion in New Construction at Pantex,

and Immobilization in New Construction and DWPF at SRS
Inmroblfization

Impact Pit Conversion Ceramic Glass

Population within 80 km for year 2010

Des. (person-rem) 0.58 4.9X1O”3 4.5 XI0-3

Percent of natural background’ 5.8xIO”4 2.1 XI O-6 1.9XI0-6

1O-year latent fatal cancers 2.9XIO”3 2.5x IO”5 2.3x10-5

Maximally exposed individual

Annual dose (mrem) 0.062 5.0XIO”5 4.5x lo-5

Percent of natural backgrorrnd~ 0.019 1.7XIO”5 1.5XI0-5

10-year latent falal cancer risk 3. IX IO-7 2,5x10”t0 2.3x10-to

Average exposed individual within 80 kmb

Annuat dose (mrem) I.9X1O-3 6.3x10”6 5.7 X1O-6

10-year latent fatal cancer risk 9.5 XI0-9 3.2x10-11 2.9x 10-ii

a Tbe annual natural background radiation Ieve[ at Pantex is 332 mem for the average individual; the pupulatio” within 80 km
(50 mi) in 2010 would receive 99.3W person-rem. The annual natural background radiation level at SRS is 295 nuem for the
average individual; the population within 80 km (50 mi) i“ 2010 would receive 231.700 person-rem,

b Obtained by dividing the population dose by the number of people projected to live within 80 km (50 mi) of Panlex (299,000) and
APSF (785,4W) in 2010,

Key: APSF, Actinide Packaging and Storage Facility; DWPF, Defense Wdste Processing Facilily.
Source: Appendix 1.

Given incident-free operation of both disposition facilities, the total population dose in the year 2010 would
be 0.58 person-rem. The corresponding number of LCFS in the populations around Pantex and SRS from
10 years of operation would be 2.9x 10-3. The dose to the maximally exposed member of the public from
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annual operation of the pit conversion facility at Pantex would be 0.062 mrem. From 10 years of operation,
the corresponding risk of LCF to this individual would be 3.1 x10-7. The impacts on the average individual
would be lower. The total dose to the masimally exposed member of the public from annual operation of the

immobilization facility at SRS would be 5.OX10-5 mrem. From 10 years of operation, the corresponding LCF
risk to this individual would be 2.5x 10-1O. Tbe impacts on the average individual would be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that section, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and
reasonably foreseeable future actions at or near the candidate sites. These impacts are then compared against

applicable regulatory standards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 4210; these workers are defined as
those directly associated with process activities. Under this alternative, the annual average dose to pit
conversion workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual dose
received by the total site workforce for each of these facilities has been estimated at 192 and 193 person-rem,
respectively.

Table 4-210. Potential Radiological Impacts on Involved Workers of Operations
Under Alternative 12C: Pit Conversion in New Construction at Pantex,

and Immobilization in New Construction and DWPF at SRS
Immobilization

Involved Worker Pit Conversion (Ceramic or Glass) Total

Number of badged workers 383 257 640

Tolal dose (person-remlyr) 192 I 93 385

IO-year latent fatal cancers 0.77 0.77 1.5

Average worker dose (rrrrern/yr) 500 750 (a)

10-year latent fatal cancer risk 2.OXIO-J 3.0XIO”3 (a)

a This value holds no sla[istical relevance because the facilities are at different sites.
Key: DWPF, Defense Waste Processing Facility.
Note: The radiological limit for an individual worker is 5,000 mredyr (DOE 1995e). However, the maximum dose to a worker
involved in operations would be kepl below the NE administrative control level of 2,0W mremlyr. An effective ALARA program
would ensure that doses are reduced to levels !hat are as low as is reasonably achievable.
Source: UC 1998f, 1998g, 1998k.

The risks and numbers of LCFS among the different workers from 10 years of operation are included in
Table 4-210. Doses to individual workera would be kept to minimal levels by instituting badged monitoring,
administrative limits, and ALARA programs (which would include worker rotations).

Harardous Chemical Impacts. No h-dous chemicals would be released as a result of operations at Pantex
or SRS under this alternative; thus, no cancer or adverse, noncancer health effects would occur.

4.24.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex would be equivalent to those of Alternative 4A (see Table 4-66); the potential consequences
from operation of the immobilization facility at SRS, equivalent to those of Alternative 12A (see Tables +1 93
and 4–194).
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Public. Thus, no LCFS would be expected among the public or the maximally exposed offsite individual from
the design basis accidents at the facilities for Altcmative 12C. For accidents for the pit conversion and
immobilization facilities, see Sections 4.6.2.5 and 4.22.2.5, respectively.

The most severe consequences of design basis and beyond-design-basis accidents at the Pantex and SRS
facilities would be equivalent to those described in Sections 4.6,2.5 and 4.22.2.5, respectively.

Noninvolved Worker. The noninvolved worker is a hypothetical individual working on the site but not
involvd in the proposed action, and assumed to be at a point 1,000 m (3,28 I ft) downwind from the Iucation
of the accident. For design basis accidents, the radiological consequences for this worker were estimated to
be highest for the tritium release at the pit conversion facility. Those consequences would include an LCF
probability of 5.8x 10-5.

Matially Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller tires. These accidents are such that involved workers would

be able to evacuate immediately or would not be affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the upt&e of plutonium and uranium particulate through inhalation.
If a criticality occurred, workers within tens of meters could receive very high to fatal radiation exposu~s from
the initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the accident. The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
stnrctu~s to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers near the accident,

Nonradiological Accidents. Plutonium disposition operation activities at Pantex and SRS could result in
worker injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks.
Given the estimated employment of 6,981 pemon-years of labor and the standard DOE occupational accident
rates, approximately 223 cases of nonfatal occupational injuV or illness and 0.22 fatality could be expected
for the duration of operations.

4.24.2.6 Transportation

Under Alternative 12C, transpomtion to and from Pantex would include the shipment of plutonium pits and
clean plutonium metal via SST from sites throughout the DOE complex to the pit ccmversinn facility. During
dismantlement of the pits, some HEU and classified pit parts would be recovered. The pit conversion facility
would ship HEU via SST to ORR for storage and pit parts via SST to LANL, After conversion, the plutonium
in the pit conversion facility would be in the form of plutonium oxide. This material would b shipped to SRS
for immobilization.

It is assumed that depleted uranium hexafluoride needed for immobilization would be shipped via commercial
tmck to the uranium conversion facility, where it would be converted into uranium dioxide. After convenion,
the depleted uranium dioxide would be shipped via commercial truck from the conversion facility to the
immobilization facility at SRS.

Immobilization at SRS under this alternative would also require that SUWIUSnonpit plutonium in various
forms, excluding clean metal, be shipped from cument storage locations (i.e., SRS, Hanford, INEEL, LANL,
and RFETS) to the immobilization facility at SRS. Even though these materials are not clean plutonium metal

or pits, the quantity of the plutonium contained in them would require that they be treated as materials that
could be used in nuclear weapons, and thus that shipments be made in SSTS.
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Under the preferred alternative for immobilization, the surplus plutonium would be immobilized in a ceramic
matrix in small cans at the immobilization facility, placed in HLW canisters, and transported via specially
designed trucks to DWPF in S-Area. This intrasite transportation-from F-Area to S–Area-could require
the temporary shutdown of roads on SRS. It would, however, provide for all the necessary security and for
reduced risk to the public; SSTS would not be required.

After the immobilized plutonium was encased by HLW at DWPF, it would be ship@ to a geologic repository
for ultimate disposition. Because HLW would be displaced by the cans of immobilized plutonium suspended
in the HLW canister, additional canisters-to accommodate the displaced HLW—would be required over the
life of the immobilization program. According to estimates, up to 340 additional canisters of HLW would be
needed to meet the demands of SUWIUSplutonium disposition under Alternative 12C. The WM PEIS
documents an analysis of different options for the shipment of these canisters to a geologic repository using
either trucks or trains. The analysis revealed that shipment by train would pose the lower risk. However, no
ROD has yet been issued regarding these shipments. To bound the risks associated with these additional
shipments, this SPD EIS, like the WM PEIS, takes the most conservative approach (i.e., the approach that
results in the highest risk to the public): assumption that all of these shipments would be made by truck, one
canister per truck.

Every alternative considered in this SPD EIS would ~uire routine tmnspmtation of wastes frum the proposed
disposition facilities to treatment, storage, or disposal facilities on the sites. This transpmtation would be
handled in the same manner as other site waste shipments, and as shown in Sections 4.24.1.2 and 4.24.2.2,
would involve no major increase in the amounts of waxte alnmdy being managed at these sites. The shipments
would pose no greater risks than the ordinary waste shipments at these sites as analyzed in the WM PEIS.

However, TRU waste generated at Pantex was not covered by the WM PEIS ROD ax them wax no such waste
at Pantex at the time the ROD was issued, and none was likely to be generated in ongoing site operations.
Location of the pit conversion facility at Pantex would result in the generation of TRU waste, ax described in
Section 4.6.2.2. Moreover, a fairly large increase in the amount of LLW at Pantex (i.e.. 25 percent of the site’s
cumnt storage capacity) could be expected under this alternative. Currently, this type of waste is shipped to
NTS for disposal. In order to account for the transportation of TRU waste from Pantex to WIPP, and LLW
from Pantex to NTS, additional shipments are analyzed in this SPD EIS.

In all, approximately 2,100 shipments of radioactive materials would be carried out by DOE under this
alternative. The total distance traveled on public roads by trucks carrying radioactive materials would be
4.2 million km (2.6 million mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transpoflation
activities entailed by this alternative has been estimated at 122 pemon-rem; the dose to the public,
127 person-rem. Accordingly, incident-free transportation of radioactive material associated with this

alternative would result in 0.049 LCF among transportation workers and 0.0d4 LCF in the total affected
population over the duration of the transportation activities, The estimated number of nontilological fatiities
from vehicular emissions associated with this alternative is 0.018,

Impacts of Accidents During Ground Transportation. The maximum foreseeable offsite transportation

accident under this Alternative (probability of occurrence: about 1 in 10 million per year) is a shipment of
surplus nonpit plutonium from a DOE storage facility to SRS with a severity category VIII accident in a rural
population zone under neutral (average) weather conditions, Because SUWIUSnonpit plutonium shipments
include plutonium oxide, an accident involving plutonium oxide is conservatively used to estimate the impacts
of the maximum foreseeable accident. The accident could result in a dose of 145 person-rem to the public for
an LCF risk of 0.07 and 159 rem to the hypothetical ME I for an LCF risk of 0.08. (The MEI recei ves a larger
dose than the population because it is unlikely that a person would be in position, and remain in position, to
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receive this hypothetical maximum dose.) No fatalities would be expected to occur. The probability of more
severe accidents, different weather conditions at the time of accident, or occumnce in a more densely

populated area were also evaluated, and estimated to have a probability lower than 1 chance in
10 million per year.

Estimates of the total ground tratrsprtation accident risks under Alternative 12C areas follows: a radiological
dose to the population of 4.6 pemon-mm, resulting in a total population risk of 2.3x10-3 LCF, and traffic

accidents resulting in 0.074 traffic fatalities.

4.24.2.7 Environmerttil Justice

As discussed in other p-of Section 4.24.2, routine operations conducted under Alternative 12C would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be

approximately 1 in 3 million, the likelihucd for the ME1 residhrg near SRS would be essentially zero (see
Table 4-209), The number of LCFS expected among the general population residing near Pamex and SRS
from accident-fro operations would increase by approximately 8.0x10-3 and 2.5x10-5, respectively,

Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.24.2.5). A &yonddesign-basis earthquake would be expected to result in LCFS among the
general population (s= Tables 4-66, 4-193, and 4-1 94). However, it is highly unlikely that a
beyond-design-basis earthquake would occur. Accidents at the sites pose no significant risks (when the
probability of occm’nmce is considered) to the population residing witbin the area potentially affected by
radiological contamination.

As described in Section 4,24.2.6, no radiological or non~lological fatalities would k expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expwted to result from transportation accidents.

Thus, implementation of Alternative 12C would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to groups within the general public, including the risk
of disproportionately high and adverse effects on minority and low-income populations.
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4.25 ALTERNATIVE 12D

Alternative 12D would involve constructing and operating the pit conversion facility in Zone 4 at Pantex and
the immobilization facility at SRS. The immobilization facility would be lmated in the existing Building
221 -F in F-Area. Activities at Pantex would be the same as under Alternative 4A (Section 4.6). Under this
alternative, all surplus plutonium would be immobilized; none would be fabricated into MOX fuel.

4.25.1 Construction

4.25.1.1 Alr Quality and Noise

Sources of potential air quality and noise impacts of construction of the pit convemion facility under
Alternative 12D at Pamex are the same as those for Alternative 4A (see Section 4.6.1.1 ).

Sources of potential air quality and noise impacts of construction of the immobilization facility under
Alternative 12D at SRS are the same as those for Alternative 6C (see Section 4.12. 1.1).

4.25.1.2 Waste Management

At Pantex, construction impacts from this alternative would be the same as those for Alternative 4A. See
Section 4.6.1.2 for a description of the impacts of this alternative on the waste management infrastructure at
Pantex.

At SRS, construction impacts of this alternative would be the same as those for Alternative 6C. See
Section 4.12.1.2 for a description of the impacts of this alternative on the waste management infrastmcture at
SRS.

4.25.1.3 Socioeconomic

Construction-related employment requirements for Alternative 12D would be as indicated in Table 4-211.

Table 4-211. Construction Employment
Requirements Under Alternative 12D: Pit Conversion
in New Construction at Pantex, and Immobilization

in Building 221-F and DWPF at SRS
Year Pit Conversion Irrrmobilization Total
2001 298 0 298

2002 452 248 700

2Ci33 275 400 675

2004 0 330 330
Kefi DWPF, Defense Waste Processing Facility.
Sourcw UC 19978, 1998j, 1998k.

At its peak in 2002, construction of the new pit conversion facility at Pantex under this alternative would
require 452 construction workers and generate another 381 indirect jobs in the region. As the total
employment requirement of 833 direct and indirect jobs represents only 0.3 percent of the projected MA
workforce, it should have no major impact on the REA. It should also have little impact on community
services within the ROI, In fact, it should help offset the nearly 40 percent reduction in the total Pantex
workforce (i.e., from 2,900 to 1,750 workers) projected Ior the years 1997–2005.
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At its peak in 2003, construction of the immobilization facility at SRS would require 400 constmction workers
and generate another 32 I indirect jobs in the region. The total employment requirement of 721 direct and
indirect jobs represents less than 0.3 ~rcent of the projected REA workforce, and thus should have no major
impacts on the REA. It should also have little impact on community services within the RO1. In fact, it should
help offset the neariy 20 percent reduction in SRS employment (i.e., from 15,000 to 12,000 workers) projected
for the years 1997-2005.

4.25.1.4 Human Health Risk

Radiological Impacts. No radiological risk would be incumed by members of the public from construction
activities. A summary of radiological impacts of construction activities on workers at risk is presented in
Table &212. According to the results of a recent radiation survey (DOE 1997e) conducted in the tine 4 area
at Pantex, construction workers would not be expected to receive any additional rdlation exposure abwve
natural background levels in the area. Data indicate, however, that a constmction worker in F-Area at SRS
could be exposed to radiation that derives from other activities, past or present, at the site, Regardless of
location, construction worker exposures would be kept as low as is reasonably achievable, and workers would
be monitored (badged) as appropriate.

Table 4-212. Potential Radiological Impacts on Construction
Workers Under Alternative 12D: Plt Conversion in New Construction
at Pantex, and Immobifizatfon in Building 221-F and DWPF at SRS

Impact Pit Converziona Immobilizationb

Total dose (person-rcrnlyr) o 4.7

Annual latent fatal cancers’ o I .9x 10”3

Average worker dose (mretiyr) o 15

Annual latent fatal cancer risk o 6.0x IO”6
a Anestima!ed average of 23o workers would be associated with annual constmction operations,
b There would he 315 workers associated with constmctio” and modification of the existing

Building 22 I-F, me number would be the same for immobilization i“ eilher ceramic or glass.
‘ Values are based on a risk factor of 4W latent falal c.”cers per million person.rem set by the

National Research Councils Comndnee on the Biological Effects of Ionizing Radiations.
Key: DWPF, Defense Waste Processing Facility.
Note: ~e radiological limit for construction workers is lfSI mmnlyr because they are categorized
as memhcrs of tbe pubfic (~E 1993). An effective Af,ARA program would ensure thal doses are
reduced to levels that are as low as is reasonably achievable,
Source: DOE 1997e; ICRP 199I; NAS 1990 UC 1998i, 199t3j,1998k.

Hazardous Chemical Impacts. No hazsrdous chemicals would be released as a result of construction
activities at Pantex or SRS under this alternative; thus, no cancer or adverse, noncancer health effects would
Wcur.

4.25.1.5 Facility Accidents

Construction of new plutonium disposition facilities at Pantex and SRS could result in worker injuries or
fatalities. DOE-required industrial safety pmgmms would be in place to reduce the risks. Given the estimated
2,003 person-years of construction labor and standard industrial accident rates, approximately 200 cases of
nonfatal occupational injury or illness and 0.28 fatality could k expected, As all construction would take
place prior to introduction of tbe rtilological prwess inventory, no noteworthy radiological accidents should
occur during construction.

4-304



Environmental Consequences

4,25.1.6 Environmental Justice

As discussed in the other pms of Section 4.25.1, construction under Alternative 12D would pose no significant
health risks to the public. The risks would be negligible regardless of the racial or ethnic composition or the
economic status of the population. Therefore, construction activities under Alternative 12D at SRS would have
no significant impacts on minority or low-income populations.

4.25.2 Operations

4.25.2.1 Air Quality and Noise

Potential air quality and noise impacts of operation of the new pit conversion facility under Alternative 12D
at Parrtex are the same as those for Alternative 4A (see Section 4.6.2.1).

Potential air quality impacts of the operation of the immobilization facility under Alternative 12D at SRS were

analyzed using ISCST3. Operational impacts result from process emissions, emergency diesel generator
testing,~cks moving material and wastes, and employee vehicles. Emissions from these sources are

summarized in Appendix G,

A comparison of maximum air pollutant concentrations, including the contribution from the immobilization
facility, with standards and guidelines is presented as Table 4-213. Concentrations of air pollutants would
likely increase at the site boundary but should not exceed the Federal or State ambient air quality standards.
Alr pllution impacts during operation would be mitigated; for example, HEPA filtration has been included
in the design of the facility.

Table 4-213. Evaluation of SRS Air Pollutant Concentrations Associated With Operations Under
Alternative 12D: Pit Conversion in New Construction at Pantex, and

Immobilization in Building 221-F and DWPF at SRS
Most Stringent SPD Site Percent of

Averaging Standard or Incrementb Concentration Standard or
Pollutant Period Guideline @s/ ~3)a

@al
~3, (j4tim3) Guideline

Criteria pollutants

Carbon monoxide 8 hours IO,m 0.31 64,3 O.w
1 hour 40,000 1.21 280 0.70

Nhrogen dioxide Annual I00 0.00968 9,31 9.3

PMIO Annual 50 0.0W724 4.14 8.3
24 hours 150 0.013 56.4 38

Sulfur dioxide Annual 80 0.0166 15.I 19
24 hours 365 0.229 219 60
3 hours 1,300 0.615 962 74

Other regulated
pollutants

Total suspended Annual 75 0,~724 14.7 20
particulate

~ me more stringent of the Federal and State slandards is presented if both exist for the averagins period.
Includes the higher of the concentrations for the ceratic and glass immobilization options

Key: DWPF, Defense Waste Processing Facility SPD, surplus plutonium disposition.
Source: EPA 1997a; SCDHEC 1996.
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For a discussion of how the operation of the immobilization facility at SRS would affect the ability to continue
to meet NESHAP limits regarding airborne radiological emissions, see Section 4.32.4.4. There are no other
NESHAP limits applicable to operation of this facility.

The increases in concentrations of nitrogen dioxide, PM ,., and sulfur dioxide from the opcmtion of this facility
at SRS would be a small fraction of the PSD Class 11area increments, as summarized in Table 4214,

Table 4-214. Evaluation of SRS Air Pollutant Increases Associated With Operations
Under Alternative 12D: Pit Conversion in New Construction at Pantex, and

Immobilization in Building 221-F and DWPF at SRS
Increase in PSD Clazz II

Averaging Concentration Area Allowable Percent of
Pollutant Perind (Kg/m3) Increment (ugfm3) Increment

Nitrogen dioxide Annual 0.00968 25 0.039

PMIO Annual 0,~724 17 o.m3
24 hours 0.013 30 0.043

Sulfur dioxide Annual 0.0t66 20 0.083
24 hours 0.229 91 0.25
3 hours 0.615 512 0.12

Key: DWPF, Defense Waste Processing Facility; PSD, prcve”tion of significant deterioration.
Source: EPA 1997b,

Total vehicle emissions associated with activities at SRS would likely decrease somewhat from cument
emissions because of an expected decrease in overall site employment during this timeframe.

The combustion of fossil fuels associated with Alternative 12D would result in the emission of carbon dioxide,
one of the atmospheric gases that are believed to influence the global climate, Annual carbon dioxide
emissions from this alternative would represent less than 8x10-5 percent of the 1995 annual U.S. emissions
of cmbon dioxide from fossil fuel combustion and industrial processes, and therefore would not appreciably
affect global concentrations of this pollutant.

The location of this facility at SRS relative to the site boundary and sensitive receptors was examined to
evaluate tbe potential for onsite and offsite noise impacts. Noise sources during operation would include new
or existing sources (e.g., cooling systems, vents, motors, material-handling equipment), employee vehicles,
and truck traffic. Traffic noise associated with operation of this facility would occur on the site and along
offsite local and regional transportation routes used to bring materials and workers to the site. Given the
distance to tbe site boundary (about 8.7 km [5.4 mi]), noise emissions from equipment would not likely annoy
tbe public. These noise sources would be far enough away from offsite areas that tbe contribution to offsite
noise levels would b small. However, some noise sources could have onsite impacts, such as tbe disturbance
of wildlife. No noise impacts are expected to affect threatened and endangered species because there are no
threatened and endangered species habitats near the facility site (see Section 4.26), Noise from traffic
asswiated with operation of this facility would likely produce less than a I -dB increase in traffic noise levels
along roads used to access the site, and thus should not result in any increased annoyance of the public.

4.25.2.2 Waste Management

At Pantex, operational impac!s of this alternative would be tbe same as those for Alternative 4A. See
Section 4.6.2.2 for a description of tbe impacts of this alternative on the waste management infrastructure
at Pantex.
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At SRS, operational impacts of this alternative would be the same as for those for Alternative 12C. See
Section 4.24.2.2 for a description of the impacts of this alternative on the waste management infrastructure
at SRS.

4.25.2.3 Socioeconomic

Employment requirements for operation of the new pit conversion facility at Pantex under Alternative
12D would be the same as those for Alternative 4A (see Section 4.6.2.3).

Startup and opration of the immobilization facility at SRS in 2005 under Alternative 12D would require an
estimated 312 workers (UC 1998i, 1998j). This level of employment would generate another 558 indi=t jobs
within the region. As the total employment requirement of 870 direct and indirect jobs represents only about
0,3 percent of the projected REA workforce, it should have no major impacts on the REA. The additional
workers should also have little effect on community services within the ROI. In fact, they should help decrease
the reduction in total site employment projected for the years 1997-2010 from 33.3 percent (i.e., 15,000 to
10,000 workers).

4.25.2.4 Human Health Risk

During normal operations, there would be both radiological and hazardous chemical releases to the
environment and also direct in-plant exposures. The resulting doses to, and potential health effects on, the

public and workers for this alternative are described below.

Radiological Impacts. Presented as Table 4215 are the potential radiological impacts on three individual
receptor groups for Pantex and SRS: the population living within 80 km (50 mi) in the year 2010, the

maximally exposed membr of the public, and the average exposed member of the public. The table depicts
the projected aggregate LCF risk to these groups from 10 years of operation. To put operational doses into
perspective, comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of both plutonium disposition facilities, the total population dose in the year
2010 would be 0.58 person-rem. The corresponding number of LCFS in the populations around Pantex and
SRS from 10 years of operation would be 2,9x 10-3. The dose to the maximally exposed memkr of the public
from annual operation of the pit conversion facility at Pantex would be 0.062 mrem. From 10 years of
operation, the corresponding LCF risk to this individual would be 3. I xl 0“7. The impacts on the average
individual would be lower, The total dose to the maximally exposed member of the public from annual
operation of the immobilization facility at SRS would be 5 .Ox10-5 mrem. From 10 years of operation, the
corresponding LCF risk to this individual would be 2.5x 10“]0, The impacts on the average individual would
be lower.

Estimated impacts resulting from “Total Site” operations are given in the Cumulative Impacts section of this
SPD EIS (see Section 4.32). Within that swtion, projected incremental impacts associated with the operation
of the proposed surplus plutonium disposition facilities are added to the impacts of other past, present, and

reasonably foreswable future actions at or near the caadidate sites. These impacts are then compared against

applicable regulato~ standards established by DOE and EPA (such as DOE Order 5400.5, the Clean Air Act
[NESHAP], and the Safe Drinking Water Act).

Doses to involved workers from normal operations are given in Table 4-216; these workerz are defined as
those directly associated with process activities, Under this alternative, the annual average dose to pit
conversion facility workers would be 500 mrem; to immobilization facility workers, 750 mrem. The annual
dose received by the total site workforce for each of these facilities has been estimated at 192 and
218 person-rem, respectively. The risks and numbers of LCFS among the different workers from 10 years of

4-307



St<rplLtsP6ttonium Disposili(,n Dmfi Envirortntenta/ Impact Sra!ement

Table 4-215. Potential Radiological Impacts on the Public of Operations
Under Alternative 12D: Plt Conversion in New Construction at Pantex, and

Immobilization in Building 221–F and DWPF at SRS
Immobilization

Impact Pit Conversion Ceramic Glass
Population within 80 fun for year 2010

Dose (person-rem) 0.58 4.9x Io-~ 4.4 XI0-3

Percent of natural background’ 5.8x104 2. IXI06 1.9XI06

10-year latent fatal cancers 2.9x 10“3 2.5x 105 2.2XIO”5

Maximally exposed individual
Annual dose (mrem) 0.062 5.OXI05 4.6x IO”5

Percent of natural background” 0.019 I.7X1O”5 1.6x IO”5

10-year latent fatal cancer risk 3.1XIO”7 2.5x1010 2.3x10”10

Average exposed individual within 80 kmb
Annual dose (mrem) 1.9XI03 6.3xIO”6 5.6x10-6

10-year latent fatal cancer risk 9.5XI09 3.2xIO”11 2.8x1011

a me annual natural background radiation level at Pantcx is 332 tnrem for the average individual; the population
within 80 km (50 roi) in 2010 would receive 99,30Q Derso”.rem, The annual natural background radiation level
at SRS is 295 tnrem for the average individual; the population within 80 km (5o mi) in 2016 would receive about
231,000 person-rem.

b Obtained by dividing the population dose by the numkr of people projected to live within 80 km (50 mi) of SRS
Building 221-F (781,5W) in 2010.

Key: DWPF, Defense Waste Processing Facility.
Source: Appendix J.

operation are included in Table 4-216. Doses to individual workers would be kept to minimal levels by
instituting badged monitoring, administrative limits, and ALARA programs (which would include worker
rotations),

Table 4-216. Potential Radiological Impacts on Involved Workers
of Operations Under Alternative 12D: Wt Conversion in New Construction

at Pantex, and Immobilization in Building 221-F and DWPF at SRS
Inunobllization

Impact Pit Conversion (Ceramic or Glass) Total
Number of badged workers 383 290 673

Total dose (pe.rson-redyr) 192 218 410

10-year latent fatal cancers 0.77 0.87 1.6
Average worker dose (mretiyr) 500 750 (a)

10-year latent fatal cancer risk 2.OX103 3.0XI03 (a)

a This value holds no statistical relevance because the facilities ue at different sites.
Key DWPF, Defense Waste Processing Facility,
Note: The radiological limit for an individual worker is 5,~ mretiyear (DOE 1995e). However, the
maximum dose to a worker involved in operations would be kept below the DOE administrative control
level of 2,CGi3nvetiyr. An effective A3.ARA program would ensure that doses are reduced to Ievcls that
are as low as is reasonably achievable.
Source: UC 1998i, 1998j, 1998k.

Hazardoua Chemical Impacta, No hazardous chemicals would be released as a result of o~rations at Pantex
or SRS under this alternative; thus, no cancer or adverse, noncancer health effects would occur.
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4.25.2.5 Facility Accidents

The potential consequences of postulated bounding facility accidents from operation of the pit conversion
facility at Pantex are equivalent to those of Alternative 4A (see Table =6); potential consequences of
operation of the immobilization facility at SRS would be equivalent to those of Alternative 12B (see
Tables 4-202 and 4-203).

Public. The design basis and beyond-design-basis accidents at Pantex and SRS would be equivalent to those
discussed in Sections 4.6.2.5 and 4.5.2.5, respectively.

Noninvolved Worker. Consistent with the analysis presented in fhe SIorage and Di$posirion Final PEIS, the
noninvolved worker is a hypothetical individual working on the site but not involved in the proposed action,
and assumed to be 1,000 m (3,28 I ft) from the Iucation of the accident or at the site bounda~, whichever is
closer, and downwind from that Imatiorz. For design basis accidents, the radiological consequences for this
worker were estimated to be highest for the design basis earthquake at SRS. The consequences of such an
accident would include an LCF probability of 4.2x 10“3.

Maximally Exposed Involved Worker. No major consequences for the maximally exposed involved worker
would be expected from leaks, spills, and smaller tires, These accidents are such that involved worker would

be able to evacuate immediately or would not k affected by the events. Explosions could result in immediate
injuries from flying debris, as well as the uptake of plutonium and uranium p~iculates through inhalation.
If a criticality occumd, workers within tens of meters could receive very high to faraf radiation exposures from
the initial burst. The dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structrrms and equipment between
the workers and accident. The desigrr basis and kyond-design-basis earthquakes would also have substantial
consequences, ranging from workers king killed by debris from collapsing equipment and structures to high
radiation exposures and uptakes of radiormclides. For most accidents, the immediate emergency response
actions should reduce the consequences to workers near the accident.

Nonradiological Accidents. Plutonium disposition operation activities at Pantex and SRS could result in
worker injuries and fatalities. DOE-required industrial safety programs would be in place to reduce the risks.

Given the estimated employment of 7,432 ~rson-yem of labor and the standard DOE occupational accident
rates, approximately 238 cases of nonfatal ~cupational injm’y or illness and 0.24 fatality could be expected
for the duration of operations.

4.25.2.6 Transportation

Because the only difference between Alternative 12C and 12D is the Iucation of the immobilization facility
within F-Area at SRS, the transportation required for Alternative 12D would be the same as that for

Alternative 12C. Therefore, the transportation risks associated with Alternative 12D are equivalent to those
discussed in Section 4.24.2.6.

4.25.2.7 Environmental Justice

As discussed in other parts of Section 4.25.2, routine operations conducted under Alternative 12D would pose
no significant health risks to the public. The likelihood of an LCF for the MEI residing near Pantex would be

approximately I in 3 million; the likelihood for the MEI residing near SRS would be essentially zero (see
Table 4-21 5). The number of LCFS expected among the general population residing near Pantex and SRS
from accident-free operations would increase by approximately 2.9x10”3 and 2,5x 10“5, respectively.
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Design basis accidents at the sites would not be expected to cause cancer fatalities among the public
(see Section 4.25.2.5). A beyond-design-basis earthquake would be expected to result in LCFS among the
general population (see Tables 4-66, 4-202, and 4-203), However, it is highly unlikely that a
beyond-design-basis eastfrquake would occur. Accidents at the sites pose no significant risks (when the
probability of occurrence is considered) to the population residing within the area potentially affected by
radiological contamination.

As descri~ in Swtion 4.25.2.6, no radiological or nomadiological fatalities would be expected to result from
accident-free transportation conducted under this alternative. Nor would radiological or nonradiological
fatalities be expected to result from transportation accidents.

Thus, implementation of Alternative 12D would pose no significant risks to the public, nor would
implementation of this alternative pose significant risks to gruups witiln the general public, includlng the risk
of disproportionately high and adverse effwts on minority and low-income populations,
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4.26 ADDITIONAL ENVIRONMENTAL RESOURCE ANALYSES

4.26.1 Hanford

For Hanford, the maximum impacts on environmental resources would be experienced if Alternative 2 were
implemented. Under this alternative, tbepitconversion and immobilization facilities would be collocatedin
FMEF, and a new MOX facility would be built nearby. This alternative would require the maximum amount
of ground disturbance, thereby maximizing the potential impacts on related resources such as geology and
soils, ecological, and cultural. This alternative would rdso requirs the most water and place the maximum
strain on infrastmcture at the site. All the other Hanford alternatives evaluated in this SPD EIS would have
fewer land and resource requirements, so none would result in greater impacts than those associated with
Alternative 2.

4.26.1.1 Geology and Soils

4.26.1.1.1 Construction

Construction of all the surplus plutonium disposition facilities at Hanford with the MOX facility in a new
building would have negligible impact on the geologic or soils resources. In the Srorage and Disposifiorr Final

PEIS, hazards from the large-scale geologic conditions at Hanford were analyzed in detail. The analysis
determined that these conditions pose an acceptable risk to the proposed long-term storage facilities. That
decision is not revisited in this SPD EIS. More detailed descriptions of impacts of the potential geologic
hazards at Hanford are included in the Storage and Disposition Final PEIS (DOE 1996% 4-45-4-47).

The soils at Hanford are conside~d acceptable for standard cons~ction techniques. Other than cnrshed reck,
sand, and gravel, no economically viable geologic resources have been identified at Hanford. New
construction could increase the use of crushed rwk, sand, and gravel; however, large volumes of these
materials are present, and the impact should be negligible. No soils at Hanford are cumntly classified as prime
farmland,

4.26.1.1.2 Operations

Operation of all the facilities at Hanford would have no impact on the geologic or soils resources.

4.26.1.2 Water Resources

4.26.1.2.1 Construction

Surface water is not praposed to b used under any of the alternatives being evaluati for Hanford (UC 1998a,
1998b, 1998c, 1998d). Therefore, no impacts on water availability for downstream users would be expected.

According to estimates, constmction of all the proposed surplus plutonium disposition facilities at Hanford
would require a maximum of 63 million l/yr ( 16,6 million gal/yr) of water (UC 1998a, 1998b, 1998c, 1998d).
When added to current usage, this represents about 26 percent of the 400 Area groundwater capacity. This
volume also represents about 13 percent of the total capacity of the 400 Area water treatment plants, which

are approved to withdraw 500 million I/yr (131.4 million gal/yr) of groundwater (Mecca 1997:180). . This
amount of water would not have a major affect on water availability to other users in the area. Wastewater
would not be directly discharged to the groundwater aquifer, Therefore, no impacts on groundwater quality
would be expected.
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All wastewater would be held in the 400 Area water treatment facilities prior to discharge into the WPPSS
treatment system, which is designed to meet National Pollution Discharge Elimination System (NPDES) permit
limitations, Therefore, no impacts on water quality would be expected (Mecca 1997:180).

Proven construction techniques would be used to mitigate the impact of soil erosion on receiving streams,
Because of the effwtiveness of these techniques, no long-term impacts from soil erosion due to construction

activities would be expected.

The proposed facilities would be constructed in the 400 Area and would be Iwated outside the 1W-year flood
area and the probable-maximum-flood area. Flding in the latter area is more severe than the 500-year flood
(DOE 1996a 3-32; ERDA 1976:1-1 1). Therefore, the proposed facilities would neither affect nor k affected
by flooding.

4.26.1.2.2 Operations

Sur’face water would not be used in the operation of the proposed surplus plutonium disposition facilities, and
there would be no direct discharges of wastewater from the facilities (UC 1998a, 1998b, 1998c, 1998d).
Ttsereforc, no impact on surface water quality or availability would be expected from the proposed activities.

The annual maximum water usage for operation of all the proposed surplus plutonium disposition facilities
at the 400 Area would be about 132 million 1(34.5 million gal) (UC 1998a, 1998b, 1998c, 1998d). When
added to cur’rent usage, this represents about 44 percent of the 400 Area groundwater capacity. This also
represents about 26 percent of the capacity of the 400 Area water treatment plant, which has an approved
capacity of 500 million l/yr(131.4 million gtiyr) (Mecca 1997: 180). Because other uses for water from this
facifity & small, Wls increased flow would not cause the plant to exceed its approved withdrawal rate. There

would be no impact on the availability of groundwater for other users if all of the facilities were operated at
Hanford.

There would be no direct discharge of wastewater into the groundwater aquifer (UC 1998a, 1998b, 1998c,
1998d). All wastewater would be treated prior to discharge in facilities designed to meet NPDES permit

limitations. Therefore, no impact on groundwater quality would be expected from the operation of all facilities
at Hanford.

4.26.1.3 Ecological Resources

Ecological resources could be impacted by construction and operation of the proposed surplus plutonium
disposition facilities. However, habitat disturbance would be minimal; the land area required for construction
activities is small in relation to regionally available habitat, and construction would take place in previously
disturbed or developed areas. Operational impacts would also be minimal because facility emissions to the
environment would be processed in accordance with applicable permitting prrrcedums. Therefore, impacts on
nonsensitive and sensitive habitats, plant and animal species, and the overall biodlversity of the candidate site
would be minimal,

4.26.1.3.1 Construction

Nonsensitive Habitat. Siting the three proposed surplus plutonium disposition facilities at Hanford would

distufi a total of about 15 ha (37 acres) of land in the 40Q Area. Some of this land (2.1 ha [5.2 acres]) would
k used only temporarily as a Iaydown area during the 3-year construction phase for the immobilization facility,
and some (4.7 ha [12 acres]) for the same pu~ose during the 5-year construction and startup phases for the
MOX facility. The existing construction laydown area used to build FMEF would be used for the pit
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conversion facility (2 ha [4.9 acres]) (UC 1998a, 1998b, 1998c, 1998d). Vegetation in this area is
characterized as post-tire shrub-steppe dominated by cheatgrass and small shrubs (Mecca 1997:Poston memo
to Teal). Cheatgrass, a nonnative annual, would most likely recover the disturbed areas. This species can
competitively exclude less vigorous native species that provide important food or shelter for insects, small
mammals, and birds (DOE 1995a). The ass~iated animal populations would be affected. Some of the less-
mobile or established animals (e. g., mice, rabbits, snakes, and lizards) within the construction zone could
perish during Iaod-clearing activities and increased vehicular traffic. Fmthermore, activities and noise
asswiated with construction could cause larger mammals and birds to relocate to similar habitat in the area.
De~nding on the populations presently in those areas, the ecosystem dynamics could be altered, adding stress
if food or shelter were limited. Prior to construction, the proposed site would be surveyed for nests of
migratory birds in accordance with the Migratory Bird Treaty Act. There would be no impacts on aquatic
habitat from surface water consumption because water required for construction would be drawn from
groundwater sources (UC 1998a, 1998b, 1998., 1998d).

Sensitive Habitat. Wetlands or critical habitat would not be affected because there are none in the
construction zone. It is also unlikely that any federally listed threatened or endangered species would be
affected because none have been sighted on or around the Central Plateau (DOE 1996e: 4-34). However,
Washington State< lassified special-status species associated with shrub-steppe habitat could be affected
during land-clearing activities. Animal species include the burrowing owl, fermginous hawk, golden eagle,
longbilled curlew, sage thrasher, Swainson’s hawk, pygmy rabbit, desert night snake, and striped whipsnake.
It is doubtful that the loggerhead shrike and sage sparrow would be affected, because most of their habitat in
the 400 Area has been destroyed by fire. Plant species (see Table 3-4) include crouching milkvetch, piper’s
daisy, squill onion, arrd stalked-pod milkvetch (DOE 1996e: 4-34; Dirkes and Hanf 1997:F. I-F.3;
Mecca 1997: Poston memo to Teal). Preconstruction surveys and consultations with USFWS and the
equivalent State agency would be conducted to ensure that impacts on sensitive species living in the vicinity
of the 400 Area are negligible, and that appropriate mitigation actions are implemented as needed.

4.26.1.3.2 Operations

Nonsensitive Habitat. Activities associated with operation of the surplus plutunium disposition facilities
could impact wildlife in the area due to noise and human presence. As a result, animal species could leave the
area arrd take up rmidence in similar habitat nearby thus changing the ecosystem dynamics and adding stress
to the habitat and its occupants. However, impacts associated with airborne releases of criteria pollutants,
hazardous arrd toxic air pollutants, and radionuclides would be unlikely because scrubbers and filters would
be used (UC 1998a, 1998b, 1998c, 1998d). Aquatic resources should not be affected because groundwater
would bc used and liquid effluents would be sampled, treated, and disposed of in accordance with approved
permits and procedures (UC 1998a, 1998b, 1998c, 1998d).

Sensitive Habitat. Operational impacts on wetlands or critical habitat would be unlikely because airborne
orrd aqueous effluents would be controlled and permitted. It is also unlikely that aoy federally listed threatened
or endangered species would be affected because none have been sighted on or around the Central Plateau
(DOE 1996e: 4-34). However, Washington State+lassified special-status species could be affected by noise
or human activity during operations, as discussed for construction (DOE 1996e: 4-34; Dirkes and
Hanf 1997:F. 1-F.3; Mecca 1997a:Poston memo to Teal).

4.26.1.4 Cultural and Paleontological Resources

Pmhistonc, historic, Native American, and paleontological resources could be impacted by construction and
operation of the proposed surplus plutonium disposition facilities. The land area required for construction
activities is fairly small, however, arrd arry such resource disturbance would be minimized by confinement of
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the constnrction to previous] y disturbed or developed areas, Impacts of operations would k negligible because
faci lit y operations and security would restrict access to nearby prehistoric, historic, Native American, and
paleontological resources. Continued compliance monitoring, before and after construction, would also help
to limit or preclude impacts on these resources.

4.26.1.4.1 Construction

Siting all facilities at Hanford would disturb about 15 ha (37 acres) of land in the 400 Area. Some of this area

(4.7 ha[12 acres]) would be used only temporarily as a laydown area during the 5-year construction and startup
phases for the MOX facility, and some (2.1 ha [5,2 acres]), during the 3-year construction phase for the
immobilization facility. The existing FMEF construction laydown area (2 ha [4.9 acres]) would be used for
the pit conversion facility (UC 1998a, 1998b, 1998c, 1998d).

Cultural resource surveys have hcen conducted within the proposed construction areas in and adjacent to the
200 East and 400 Areas (DOE 1996a3-49). No prehistoric archaeological resources have been identified
within the proposed construction areas, and no historic resources in the 200 East or 400 Area, Accordingly,
construction activities should not directly impact any prehistoric or historic resources. Preconstmction surveys
(as required) and construction monitoring for previously unknown resources would be conducted within the
framework of the Hanford Cultural ResoLfrces Management Plan (Battelle 1989).

Native American resources have not been identified within the construction areas in and adjacent to the
200 East and 400 Areas, For this reason, no direct impacts would be incurred. Thus far, no paleontological
resources have been identified within the proposed construction areas; therefore, no direct impacts would be
expected,

No indirect impacts on prehistoric, historic, Native American, or paleontological resources would occur under
the proposed constmction due to the lack of known resources in the vicinity. Consultations (see Chapter 5 for
discussion) would be initiated with appropriate American Indian Tribal Governments on publication of this
SPD EIS to address any concerns associated with the actions evaluated therein. Any potential for indirect
visual impacts associated with potentially eligible historic structures in the 200 West Area would be assessed

fullowing completion of the ongoing evaluation by the Washington State Historic Preservation Officer

consistent with the Hanford Cu/t~tral Resources Management Plan (Battelle 1989). Inadvertent discoveries
of cultural resources will be handled in accordance with 36 CFR 800.1 I (historic properties) or 43 CFR 10.4
(Native American human remains, funerary objects, objects of cultural patrimony, and sacred objects).

4.26.1.4.2 Operations

Operation of the proposed surplus plutonium disposition facilities should have no direct impacts on cultural
or paleontological resources. Once the facilities were operational, no direct land disturbance or other action
with impact potential would be conducted beyond the facility’s perimeter fence. Activities associated with
operation of the proposed surplus plutonium disposition facilities should also have no indirect impacts on any
known cultural or paleontological resources.

4.26.1.5 Land Use and Visual Resources

Land resources (land use and visual resources) could be affected by construction and operation of the proposed
surplus plutonium disposition facilities. The land-use impact analysis focused on the net land area affected,
its relationship to conforming and nonconforming land uses, current growth trends and land values, and other
socioeconomic factors pertaining to land use. Land-use impacts would vary from site to site depending on
existing facility land-use configurations, adjoining land uses, and other environmental and conr~inment factors.
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The visual resource impact analysis emphasized changes in the existing landscape character that could result
from the proposed action. The visual resource assessment was based on the VRM methodology.

4.26.1.5.1 Construction

Use of the planned HLW vitrification facility and support facilities in the 200 East and 200 West Areas would
be consistent with existing and future land uses as described in the Hanford Site Deve[opmenr Plan

(DOE 1994). No changes in existing or future land uses at the 200 East Area would occur under Alternative 2.

Land area requirements at Hanford would include sufficient land for the modification of FMEF in the 400 Area
to support operation of the pit conversion and immobilization facilities, and for construction of the MOX
facility adjacent to FMEF (UC 1998a, 1998b, 1998c, 1998d). Table 4–217 provides an estimate of the total
footprint area required, in terms of newly disturbed land, for construction and operation of the proposed
SUTIUSplutonium disposition facilities. The land required for the construction of facilities at Hanford under
Alternative 2 would be about 15 ha (37 acres). This includes approximately 6.5 ha ( 16 acres) of new building
footprints, new parking lots, and security areas that would remain in use throughout operations.

Table 4-217. Maximum New Facility
and Construction Area Requirements at Hanford

Pit Conversion Immobilization MOX
Land Reatrirement (Existine) (Existing) (New)

Construction area” (ha) 2 2. I 4.7

New operational area (ha) 0.5 0 6

a For uses such as construction Iaydown, constmction worker parking, and waste storage.
Source: UC t 998a, 1998b, 1998c, 1998d.

The remaining 8.8 ha (22 acres) would be needed temporarilyy during construction for Iaydown, temporary
storage, and parking. Constntction areas would not be used after the facilities became operational. A number
of these construction areas exist within the FMEF area but are currently inactive. Land area requirements for
Alternative 2 would not be major, and no long-term or permanent loss of land would result from construction
and operation of the proposed surplus plutonium disposition facilities at Hanford.

4.26.1.5.2 Operations

The pit conversion and immobilization facilities would be in FMEF in the 400 Area (UC 1998a, 1998b,
1998c). Operation of these facilities in FMEF would conform to existing and future land uses as described
in the Hanford Site Development Plan (DOE 1994). The 400 Area land is designated for reactor operations,
which can include other operational uses such as pit disassembly, conversion, atrd immobilization. Tbe MOX
facility would be operated adjacent to FMEF in the 400 Area and would likewise conform to existing and
future land uses as described in the Hanford Site Development Plan (DOE 1994; UC 1998d). Other Hanford
land uses or special-status lands would not be affected by facility operations. There would also be no impact
on Native American Treaty land-use rights from any of the Hanford alternatives.

Tbe appemnce of the meditied FMEF and new facilities adjacent to FMEF would remain consistent with the
industrialized landscape character and current Visual Resource Management (VRM) Class 5 designation of
the 400 Area. In height and size, the proposed facilities would be similar to existing buildings in the 400 Area
(UC 1998a, 1998b, i 998c, 1998d). Constnrction arrd operation of the sur’plrtsplutonium disposition facilities
would not effect a change in any natural features of visual interest in the area. The nearest sensitive viewpoint
is Gable Mountain, which is 4.5 km (2.8 mi) away.
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4.26.1.6 Infrastructure

4.26.1.6.1 Construction

Existing Hanford infrastructure would be capable of supporting the construction requirements for the proposed
SUTIUS plutonium disposition facilities included in Alternative 2. As shown in Table 4-218, construction
would require only a fraction of the available resources and thus would not jeopardize the resources required
to o~rate the site. Only 1.1 km (0.68 mi) of road would k required for construction deliveries and access to
new and tempo~ facilities (UC 1998a, 1998d); this would not have a major impact. The total requirement
for fuel oil during constmction might be higher than currently available storage, but the majority of fuel oil
usage would be associated with construction vehicle usage; therefore, storage would not be limiting,
Table 4-218 reflects estimates of the additional annual infrastmcture requirements for construction of the
proposed surplus plutonium disposition facilities. Site resource availability and possible additional resource
requirements are also presented.

Table 4-218. Maximum Annual Additional Site Infrastructure
Requirements for Construction in 400 Area at Hanford

Facility Requirement Additional
Resource Pit Conversion Immobilization MOX Total Availabilitya Requirement

Transportation
Roads (km) o. I o 1.0 1.1 420 1.1

Railroads (km) o 0 0 0 204 0

Electricity

Energy consumption I ,700 14,m 750 16,450 53,700 0

(MWWyr)

Peak load (MW) 1,0 2.6 I .0 4.6 22.5 0

Fuel

Natural gas (m3/yr) NA NA NA NA NA o

Oil (1/yr) 85,000 57,000 228,000 370,0i)o ~Ab o

Coal (t/yr) NA NA NA NA NAb o

Water (1/yr) 2,000,000 45,000,m 16,000,000 63,000,000 356,260,000 0
~ Capacity, minus current usage, a calculation based on data provided in Section 3,3,11,2,

Not appbcable due to the ability to procure additional resources.
Key: NA, not applicable,
Sourcti UC 1998a, 1998b, 1998c, 1998d.

4.26.1.6.2 Operations

Except for electricity, resources needed for operations under Alternative 2 arc well witbin Hanford’s capacity,
The estimated total operational requirement for electricity is 63,700 MWb/yr, and availability to FMEF is
53,700 MWh/yC hence, it appears that an additional 10,000 MWh/yr would be required, Additional electric
power is already available in the 400 Area and could be easily supplied to a new building near FMEF

(Sandbrg 1998). The total fuel oil requirement for emergency generator testing during operations might also
be higher than current site storage, but shortfalls could be met through additional procurements by normal
contractual means. Table 4–2 19 reflects estimates of the additional annual resources required for operation
of the proposed surplus plutonium disposition facilities. Available site resources and possible additional
operational requirements are also presented,
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Table 4-219. Maximum Annual Additional Site Infrastructure
Requirements for Operations in 400 Area at Hanford

Facility Requirement

Pit Additional
Resource Conversion Immobifizatimr” MOX Total Availafrilityb Requirement

Transportation

Roads (km) o 0 0 0 420 0

Railroads (km) o 0 0 0 .204 0

Electricity

Energy 28,000 11,500 24,200 63,700 53,700 10,000
consumption
(MWh/yr)

Peak load (MW) 6.8 2.6 11.2 20.6 22.5 0

Fuel

Natural gas (m3/yr) NA NA 19,330 19,330 NA o

Oil (1/yr) 38,000 25,000 24,000 87,000 NAC o

Coal (tiyr) NA NA NA NA NAC o

Water (1/yr) 47,m,m 42,CSXf,~ 43,000,000 132,000,~ 356,260,000 0

a Data reflect the higher of the requirements for ceramic and slass.
b Capacity minus current usage, a calculation based on data provided in Section 3.2.11.2.
c Not applicable due to coal no longer being used at Hanford.
Key: NA, not applicable.
Source: UC 1998a, 1998b, 1998c, 1998d.

4.26.2 INEEL

For fNEEL, the maximum impacts on environmental resources would be experienced if Alternative 7A, 7B,
or 8 were implemented. Under these alternatives, the pit conversion and MOX facilities would be Iwated at
fNEEL. These alternatives would require the maximum ground disturbance at INEEL, thereby maximizing
the potential impacts on related resources such as geology and soils, ecological, and cultural. These
alternatives would also require the most water and place the maximum strain on infrastructure at the site. None
of the other alternatives evaluated in this SPD EIS include facilities being built at fNEEL.

4.26.2.1 Geology and Soils

4.26.2.1.1 Construction

Construction of the pit conversion facility in FPF and the MOX facility in a new building at INEEL would
have negligible impacts on the geologic and soils resources. In the Storage and Disposition Final PEIS,

hazards of the Iarge-scde geologic conditions at fNEEL were anafyzed in detail. The analysis determined that
these conditions pose an acceptable risk to the proposed long-term storage facilities. That decision is not
revisited in this SPD EIS. More detailed descriptions of impacts of the potential geologic hazards at INEEL
are included in the Storage and Disposition Final PEIS (DOE 1996a 4-1484-150).

The soils at fNEEL are considered acceptable for standard construction techniques. Within fNEEL,
economically viable sand, gravel, and pumice resources have ken identified. New construction could increase
the use of sand and gravel; however, large volumes of these materials are present, and the impact should be
negligible. No soils at INEEL are currently classified as prime farmland.
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4.26.2.1.2 Operations

Operation of the pit conversion facility in FPF and the MOX facility in a new bui Iding at INEEL would have

no impact on the geologic or soils resources.

4.26.2.2 Water Resources

4.26.2.2.1 Construction

There would &no withdnswals of smface water for the proposed construction of the pit conversion and MOX
facilities at fNEEL (UC 19981, 1998m). Thus, there would be no impact on the water availability to any
downstream users. All wastewater during construction would be treated in approved facilities designed to meet
NPDES prrnit limitations and& discharged to evaporation and percolation ponds, or would be available for
recycling. In either case, no impact on surface water quality would be expected from construction activities.

It is estimated that proposed constmction activities would use a maximum of about 20 million l/yr
(5.3 million gai/yr) of water. The maximum estimated groundwater usage for construction of these facilities,
when added to cmnmt usage at INTEC, would represent about 29 ~rcent of the INTEC groundwater capacity.
This withdrawal volume would have no impact on groundwater availability to other users in the area. There
would be no impacts on groundwater availability, and the withdrawals would be within DOE’s groundwater
allotment. All waztewater flows would be treatd in evaporation and percolation ponds, or would & available
for recycling. The .Sforage ad Disposition Final PEIS concluded there would be no impacts on groundwater
quality from these activities, and no new data have been developed to require that this conclusion be revised
(DOE 1996x 4-686),

The potential site is not an ma historically prone to flouding, but it could be in the floodplain if the Mackay
Dam failed. The Storage and Disposition Final PEIS concluded that this floud would exceed either the
100- or SoO-year flouds. This dam failure would pruduce the probable maximum fld. The PEIS concluded
the facility would be designed to withstand such flooding (DOE 1996z3-115, 4-686). Therefore, the facility
should neither affect nor & affected by fluuding. Established construction techniques would ~ used to control
soil erosion during construction, No long-term impacts would be expected from soil erosion during
construction of this facility.

Proven construction techniques would k used to minimize soil erosion impacts during construction, Due to
the success of these techniques, there would k no Iong-temr impact on water quality due to soil erosion from
the construction of this facility.

4.26.2.2.2 Operations

Surface water would not be used for operation of the proposed pit conversion or MOX facilities at fNEEL, and

there would be no impact on the availability of surface water to downstream users (UC 19981, 1998m). All
prucess and sanitary wastewater would be discharged to evaporation and percolation ponds with no surface
discharge, or would be treated in approved facilities designed to meet NPDES permit limitations
(Abbott, Cruckett, and Mwr 1997:9). Therefore, no impact on surface water quality would be expected from
these activities.

Cumnt estimates of the water that would be n~ded during operation of the pit conversion and MOX facilities
at INEEL are much lower than was assumed in the Storage and Disposition Final PEIS. The maximum
estimated annual water usage for these facilities at INEEL is 92 million 1 (24.3 million gal) (UC 19981,
1998m). This represents about 60 prcent of the INTEC groundwater capacity when added to current usage,

4-318



This reduced usage estimate would not change the analysis or conclusions of the Storage and Disposition

Fins/ PE/S. Because it was determined that there was no impact on water availability at the higher rate, there
would be no impact at this lower usage rate (DOE 1996a 4-685).

As stated in the construction section above, there would be no direct discharge of wastewater to the
groundwater aquifer, and no impact on groundwater quality would be expected from these activities. This

tinding is consistent with the conclusions of the Storage and Disposition Final PEIS (DOE 1996x 4-685).

4.26.2.3 Ecological Resources

Ecological resources could be impacted by construction and operation of the proposed surplus plutonium
disposition facilities. However, habitat disturbance would be minimal; the land area required for construction
activities is small in relation to regionally available habitat, and construction would take place in previously
disturbed or developed areas. Operational impacts would also be minimal because facility emissions to the
environment would b prmessed in accordance with applicable pctitting procedures. Therefore, impacts on
nonsensitive and sensitive habitats, plant and animal species, and the overall biodiversity of the candidate site
would be minimal.

4.26.2.3.1 Construction

Nonsensitive Habitat. Siting the pit conversion facility and MOX facilities at INEEL would disturb 13 ha
(32 acres) of land inside the fNTEC-protected area adjacent to FPF. Some of this land (4.7ha[12 acres])
would be used temporarily during the 5-year constmction and startup phases for the MOX facility

(UC 1998m). Although an additional 2 ha (4.9 acres) of land would be required for constmction of the pit
conversion facility, this land was disturbed during construction of FPF (UC 19981). Animal species that are
adapted to disturbed industrial areas, such az small mammals (e.g., mice, rabbits, ground squirrels), birds (e.g.,
sparrows, finches), and reptiles (e. g., lizards) would be affected. Some of the less-mobile species within the
construction zone could perish during land-clearing activities and from increased vehicular traffic.
Furthermore, activities and noise associated with construction could cause larger mammals and birds to
relmate to similar habitat in the area. Depending on tbe populations presently in those areas, the ecosystem
dynamics could bc altered, adding stress if food or shelter were limited. Prior to construction, the proposed
site would be suweyed for nests of migratory birds in accordance with the Migratory Bird Treaty Act. There
would be no impacts on aquatic habitat from surface water consumption because water required for
construction would be drawn from groundwater sources (Abbott, Crwkett, and Moor 1997: 15; DOE 1996a:
4-693; UC 19981, 1998m).

Sensitive Habitat. Construction would have no impact on wetlands or critical habitat because there are none
on the proposed site. It is also unlikely that any threatened, endangered, or other sp~ial status species at
INEEL would be affected because none have been sighted within the immediate environs of FPF
(Abbott, Crockett, and Moor 1997: 15; Werner 1997:WAG3 Report Summary). In the surrounding fNTEC
area, however, there could be ~regrine falcon, bald eagle, femrginous hawk, black tern, burrowing owl, white-
faced ibis, loggerhead shrike. northern goshawk, trumpeter swan, pygmy rabbit, Townsend’s western big-eared
bat, long-eared and small-footed myotis, and northern sagebrush lizard. Preconstruction surveys and
consultations with the U.S. Fish and Wildlife Service (USFWS) and the equivalent State agency would be
conducted to ensure that impacts on sensitive species living in the vicinity of FPF are negligible, and that
appropriate mltlgatlOn actions arc implemented as needed.
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4.26.2.3.2 Operations

Nonsensitive Habitat. Activities associated with operation of the SUTIUS plutonium disposition facilities
could impact wildlife in the area due to noise and human presence. As a result, animal species could leave the
area and take up residence in similar habhat nearby, thus changing the ecosystem dynamics and adding stress
to the habitat and its occupants. However, impacts associated with airborne releases of criteria pollutants,
hazardous and toxic air pollutants, and radionuclides would be unlikely because scrubbers and filters would
be used (UC 19981, 1998m). Aquatic resources should not be affected because groundwater would be used
and liquid effluents would be sampled, treated, and disposed of in accordance with approved pemrits and
procedures (UC 19981, 1998m).

Sensitive Habitat. Operational impacts on wetlands or other sensitive habitats would be unlikely because
airborne and aqueous effluents would be controlled and permitted. It is also unlikely that any federally listed,
threatened, or endangered species would be affected, although Idaho State< lassified special-status species
could be affected by noise or human activity during operations, as discussed for construction.

4.26.2.4 Cultural and Paleontological Resources

Prehistoric, historic, Native American, and paleontological resources could be impacted by construction and

operation of the proposed SUWIUS plutonium disposition facilities. The land area required for construction
activities is fairly small, however, and any such resource disturbance would be minimized by confinement of
the construction to previously disturbed or developed mas. Impacts of operations would be negligible because
facility operations and security would not restrict access to nearby prehistoric, historic, Native American, and
paleontological resources. Continued compliance monitoring, before and after constnrction, would also help
to limit or prwlude impacts on these resources.

4.26.2.4.1 Construction

Siting the pit conversion and MOX facilities at INEEL would disturb about 13 ha (32 acres) of land inside the
fNTEC protected area adjacent to FPF. Some of this land (4.7ha[12 acres]) would be used temporarily during
the 5-year construction and startup phases for the MOX facility (UC 1998m), Although an additional 2 ha
(4.9 acres) of land would be required for construction of the pit conversion facility, this land was previously
disturbed during construction of FPF (UC 19981).

Archaeological surveys have identified six prehistoric resources within the vicinity of the proposed
construction area, but none are potentially eligible for nomination to the National Register. The surveys also
identified two historic resources, a homestead and nearby trash dump, that may be eligible for nomination,
Also, a historic building suwey being conducted within fNTEC is likely to identify structures potentially
eligible for nomination to the National Register on the basis of relevance to the Cold War Era
(Abbott, Crmkett, and Moor 1997:16). Direct impacts of the proposed construction would be unlikely;
however, consistent with the INEL Management Plan for Cultural Resources, surveys and monitoring would
be conducted to ensu~ against impacts on National Register-eligible resources (Miller 1995).

S~itic Native American resources have not been identified within the proposed construction are% however,
resources important to the Shoshone and Brmrmck Tribes may be present in the vicinity. Direct consultations
with the tribes would be conducted, consistent with a working agreement with DOE and the tribes, to ensure

that there are no direct construction-related impacts (Abbott, Crockett, and Moor 1997: 16), Paleontological
resources are well documented within fNEEL. No known resources have been reported within the proposed
construction area, however, monitoring of construction excavations would be performed to ensure that no
significant paleontological resources, if discovered, would be affected,
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fndirect constmction impacts on prehistoric, historic, or paleontological resources would be unlikely. There

is, however, a potential for impacts on nearby Native American cultural resources. To avoid such impacts,
consultations with the Shoshone and Bannock Tribes would be conducted prior to and during construction.
Inadvertent discoveries of cultural resources will be handled in accordance with 36 CFR 800.1 I (historic
properties) or 43 CFR 10.4 (Native American human remains, funemry objects, objects of cultural patrimony,
and sacred objects).

4.26.2.4.2 Operations

The proposed SUWIUSplutonium disposition facilities should have no direct impacts on prehistoric, historic,
or paleontological resoumes. However, operations-related noise and traffic could directly affect nearby Native
American cultural resources (if identified in preconstruction consultations). To avoid such impacts,
consultations with the Shoshone and Bannock Tribes would be conducted prior to operations.

There should also be no indirect impacts of operations on prehistoric, historic, or paleontological resources.
However, any Native American resources in the vicinity of the proposed facility locations could experience
indirect impacts such as access restrictions. Consultations with the Shoshone and Bannock Tribes would be
conducted to avoid impacts of this nature.

4.26.2.5 Land Use and Visual Resources

Land resources (land use and visual resources) could be affected by constnrction and operation of the proposed
SUWIUSplutonium disposition facilities. The land-use impact analysis focused on the net land area affected,
its relationship to conforming arrd nonconforming land uses, ctmrmt growth trends and land values, and other
socioeconomic factors pertaining to land use. Land-use impacts would vary from site to site depending on
existing facility land-use conftgumtions, adjoining land uses, and other environmental and containment factors.
The visual resource impact analysis emphasized changes in the existing landscape character that could result
from the proposed action. The visual resottme assessment was based on the VRM metbedology.

4.26.2.5.1 Construction

Land area requirements at INEEL under Alternatives 7A, 7B, or 8 would include sufficient land for the
mdltication of FPF to house the pit conversion facility and for construction of the MOX facility adjacent to
FPF at INTEC (UC 19981, 1998m). Table 4-220 provides an estimate of the total footprint area required, in
temrs of newly disturbed land, for construction and operation of the proposed SUWIUSplutonium disposition
facilities. The land required for the construction of facilities at ~TEC for any of the INEEL alternatives
would be about 13 ha (32 acres). This includes approximately 6.5 ha (16 acres) of new building footprints,
new parking lots, and security areas that would remain in use throughout operations.

Table 4-220. Maximum New Facility and
,Construs!tion Area Requiremerds at INEEL

Pit Conversion MOX
Land Requirement (Existing) (New)

Construction area’ (ha) 2 4.7 ‘

New operational area (ha) 0.$ 6

a For uses such as consmrction Iaydown, constmction worker parking, and waste storage.
Source: UC 19981, 1998m.

The remaining 6.7 ha (17 acres) would be needed temporarilyy during’ construction for laydown, temporary
storage, and parking. Constmction areas would not be used after the facilities became operational. A number
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of these construction areas exist at INTEC. Land area requirements for Alternatives 7A, 7B, or 8 would not

be major, and no pemrrment loss of land would result from construction and operation of the proposed surplus
plutonium disposition facilities at fNEEL.

4.26.2.5.2 Operations

The pit conversion facility activities would be in FPF, which is within the INTEC area (UC 19981). FPF is

an existing, stmctumlly complete building that has not been used. Most of the support buildings required for

operation of the pit conversion facility exist in fNTEC. The MOX facility would be constructed within the
existing INTEC area (UC 1998m). Operation of the pit conversion and MOX facilities would conform to
existing and future land uses as described in the INEEL Comprehensive Facilities and bnd Use Plan

(DOE 1997~. Land within ~TEC is currently distubed and designated for waste-processing operations.
Other fNEEL land uses or special-status lands at INEEL would not be affected by facility operations. There

would k no impact on Native American Treaty land-use rights from any of the proposed INEEL alternatives.

The appearance of the mmfified FPF and new facilities that may be required at fNTEC would remain consistent
with its industrialized landscape character and cu~nt VRM Class 4 designation. In height and size, the
proposed facilities would be similar to existing buildings at INTEC (UC 19981, 1998m). Construction and

o~ration of the facilities would not effect a change in any natural features of visual interest in the area, The
nearest sensitive viewpoint is Big Southern Butte National Natural Landmark, 20 km (12 mi) south of INTEC.

4.26.2.6 Infrastructure

4.26.2.6.1 Construction

Existing INEEL infrastructure would be capable of supporting the construction requirements for the proposed
surplus plutonium disposition facilities included under Alternative 7A, 7B, or 8. Constmction would require
only a fraction of the available resources and thns would not jeopardize the resources required to operate tbe
site. Only 2,3 km (1.4 mi) of road would be required for construction deliveries and access to new and
tempomry facilities (UC 19981, 1998m); this would not have a major impact. The total requirement for fuel
oil during construction might be higher than currently available storage, but the majority of fuel oil usage
would be associated with constmction vehicle usage; therefore, storage would not be limiting. Table 4–221

reflects estimates of additional annual infrastructure requirements for construction of the proposed surplus
plutonium disposition facilities. Site resource availability and possible additional resource requirements are
also presented.

4.26.2.6.2 Operations

Resources needed for operations under Alternative 7A, 7B, or 8 are well within INEEL capacity. The total
fuel oil requirement for emergency generator testing during operations might be higher than current site
storage, but shortfalls could be met through additional procurements by nomral contractual means.
Table 4-222 reflects estimates of additional annual resources required for operations of the proposed surplus
plutonium disposition facilities. Available site resources and possible additional operational requirements are

also presented.

4.26.3 Pantex

For Pantex, the maximum impacts on environmental resources would be experienced if Alternative 9A, 9B,
or 10 were implemented. Under these alternatives, the pit conversion and MOX facilities would be located
at Pantex. These alternatives would require the maximum ground disturbance at Pantex, thereby maximizing
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Table 4-221. Maximum Annual Additional Site Infrastructure
Requirements for Construction in INTEC at INEEL

Facility Requirement

Pit Additional
Resource Conversion MOX Total Availabilitya Requirement

Transportation

Roads (km) 1.3 1.0 2.3 445 2.3

Railroads (km) o 0 0 48 0

Electricity

Energy consumption 1,700 750 2,450 202,800 0
(MWb/yr)

Peak load (MW) I .0 1.0 2.0 22.2 0

Fuel
Natural gas (m3/yr) NA NA NA NA o

Oil (1/yr) 1Io,ooo 228,000 338,00il NAb o

Coal (tiyr) NA NA NA NAb o

Water (1/yr) 4,000,000 16,~,000 20,000,000 181,680,000 0
~ Capacity minus current usage, a calculation based on &alaprovided in Section 3.3.1 I .2.

Not applicable due to [be ability [o procure additional resources.
Key: lNTEC, Idaho Nuclear Technology and Engineering Centec NA, not applicable.
Source: UC 19981, 1998m.

Table 4-222. Maximum Annual Additional Site Infrastructure
Requirements for Operations in INTEC at INEEL

Facility Requirement
Fit Additional

Resource Conversion MOX Total Availability’ Requirement
Transportation

Roads (km) o 0 0 445 0

Railroads (km) o 0 0 48 0
Electricity

Energy consumption 15,00Q 12,000 27,~ 202,800 0
(MWh/yr)

Peak load (MW) 3.9 2.1 6.0 22.2 0
Fuel

Natural gas(m3/yr) NA NA NA NA o

Oil (1/yr) 38,~ NA 38,000 NAb o
Coal (t/yr) 2,100 1,594 3,694 NAb o

Water (1/yr) 49,mo,ooo 43,0m,ooo 92,000,000 181,680,m o
~ Capacity minus current usage, a calculation based on data provided in Section 3.3.1 I .2.

Not applicable due to tbe ability to procure additional resources.
Key: INTEC, Idaho Nuclear Technology and Engineering Cente~ NA, not applicable.
Source: UC 19981, 1998m.

the potential impacts on related resources such as geology and soils, ecological, and cultural. These
alternatives would also requi~ the most water and place the maximum strain on infrastnrcturc at the site. All
the other Pantex alternatives evaluated in this SPD EIS would require less ground disturbance, so none would
result in greater impacts than those associated with Alternative 9A, 9B, or 10.
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4.26.3.1 Geology and Soils

4.26.3.1.1 Construction

Construction of the pit conversion and the MOX facilities at Pantex would have no impact on the geologic and
soils resources. In the Srorage and Disposiriorr Final PEIS, hazards of the large-scale geologic conditions at
Pantex were sndyzed in detail. The analysis detemined that these conditions pose an acceptable risk to the
proposed long-term storage facilities. That decision is not revisited in this SPD EIS, More detailed
descriptions of impacts of the potential geologic hazards at Pantex are included in the Storage ad Disposidon

Final PEIS (DOE 1996% 4-2044-206).

The soils at Pantex are considered acceptable for standard construction techniques. No economically viable
geologic resources have been identified at Pantex, Pantex is underlain by soils of the Pullmars-Randall
association, The Pullman soil is classified as prime fwland. Pantex is exempt from the Famdand Protection
Policy Act (FPPA) under Section 1540(c)(4) (7 U.S.C, Section 4201) because the acquisition of Pantex
property occurred prior to the effective date of the act, June 22, 1982 (DOE 1996a 3-1 48),

4.26.3.1.2 Operations

Operation of the pit conversion and MOX facilities at Pantex would have no impact on the geologic and soils
resources,

4.26.3.2 Water Resources

4.26.3.2.1 Construction

Surface water would not be used for the construction of the proposed pit conversion or MOX facilities at
Pantex (UC 1998k, 1998n). Thus, there would be no impact on water availability for downstream users. The
Storage and Disposition Final PEIS detemined that wastewater would be discharged to the Zone 12
wastewater treatment plant, with discharge to the playa lakes, or be available for recycling, and that there
would be no impact from these discharges (DOE 1996x 4-397). No new data have been developed to require
revision of these findings. As a result, no water quality impacts are expected.

The Storage and Disposition Final PE/S concluded that Pantex would neither affect nor be affected by
flooding. For further information on this, consult the Storage and Disposition Final PEIS

(DOE 1996%3-498),

Accotilng to estimates, during construction the pit conversion and MOX facilities would use a maximum of
about 28 million l/yr (7.4 million gal/yr) of water (UC 1998k, 1998n). When added to current usage on the
site, this represents about 23 ~rcent of the groundwater capacity. Pantex water use has decreased during the
period from 1991 to 1995 by 231 million 1 (61 million gal) (M&H 1996:4-33, 9-8). The 28 million l/yr
(7.4 million gaifyr) of water estimated to be used for construction of the pit conversion and MOX facilities
would not increase water use above 199 I levels. The additional water use would be 0,1 percent of the
23.6 billion 1 (6,2 billion gal) of water pumped from the Carson County well fields by the city of Amarillo in

1995, and 0.03 percent of the 101 billion 1 (27 billion gal) of water applied for irrigation in Carson County
in 1995. The amount of water required is relatively small in comparison with the available water resources,
so there would be no impacts on groundwater capacity.

Although the expected drawdowns caused by withdrawing water required for this alternative are small, the
overall decline in the groundwater level in the Ogallala aquifer near Amasillo is of concern. To mitigate some
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of the effects from pumping groundwater from the Ogallala aquifer, the city of Amarillo could supply treated
wastewater from the Hollywocd Road Wastewater Treatment Plant for nonpotable uses at Pantex.

The Srorage and Disposi/irm Firrcd PE/S concluded that the facility would not have any impact on groundwater
quality (DOE 1996x4-686, 4-687). There are no new data available to indicate that this conclusion should
be revisited, Therefore, no impact on groundwater quality would be expected.

4.26.3.2.2 Operations

There would be no impacts to the surface water resoumes from the proposed operation of the pit conversion
and MOX fuel facilities at Parrtex because surface water would not be used for the operation of these facilities
(UC 1998k, 1998n). The impact on smface water would be similar to that expected from the construction
activities described above. No impacts on water availability or quality ‘would be expected.

Current estimates indicate the pit conversion and MOX facilities would require a maximum of about
91 million I (24 million gal) pr yea (UC 1998k, 1998n). Pantex water use has decreased during the periud
from 1991 to 1995 by 231 million 1 (61 million gal) (M&H 1996:4-33, 9-8). The 91 million l/yr
(24 million gal/yr) of water estimated to be used by the pit conversion and MOX facilities would not increase
water use above 1991 levels. The additional water use would be 0.4 percent of the 23.6 billion I
(6.2 billion gal) of water pumped from the Carson County well fields by the city of Amarillo in 1995, and
0.09 ~rcent of the 101 billion 1 (27 billion gal) of water applied for irrigation in Camon County in 1995.’ The
amount of water required is relatively smafl in comparison with the available water resources, so there would
be no impacts on groundwater capacity.

Although the expected drawdowns caused by withdrawing water required for this alternative are small, the
overall decline in the groundwater level in the Ogallala aquifer near Amarillo is of concern. To mitigate some
of the effects from pumping groundwater fmm the Ogallala aquifer, the city of Amarillo could supply treated
wastewater from the Hollywocd Road Wastewater Treatment Plant for nonpotable uses at Pantex.

The Storage and Disposition Final PEIS concluded that the facility would not have any impact on groundwater
quality (DOE 1996z4-686, 4-687). There are no new data available to indicate that this conclusion should
be revisited. Therefore, no impact on groundwater quality would be expwted.

4.26.3.3 Ecological Rmurces

Ecological resources could be impacted by construction and operation of the proposed surplus plutonium
disposition facilities. However, habitat disturbance would be minimal; the land area required for construction
activities is small in relation to regionally available habitat, and construction would take place in previously
disturbed or developed areas. Operational impacts would also be minimal because facility emissions to the
environment would be prucessed in accordance with applicable prmitting prucdurt?s. Thesefor’e, impacts on
nonsensitive and sensitive habitats, plant and animal spies, and the ovemfl biodiversity of the candidate site
would be minimal.

4.26.3.3.1 Construction

Nonsensitive Habitat. Siting the pit conversion and MOX facilities in new buildings in Zone 4 at Pantex
would disturb about 16 ha (39 acres). Some of this land (4.7 ha [12 acres]) would be used only temporarily
during the 5-year construction and startup phases for the MOX facility (UC 1998n). previously distu~ areas
in fine 4 would k used for construction laydown for the pit conversion facility (2 ha [4.9 acres]) (UC 1998k).
fine 4 at Pantex contains sufficient land area to accommodate the new building footprints. Thus, there should
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be no direct impacts on nonsensitive terrestrial or aquatic habitats. Animal species inhabiting areas

surrounding Zone 4 could be affected by the increased noise associated with construction activities, and the
additional vehicular traffic could result in higher mortality for individual members of Iucal animal populations,
Prior to constnrction, the proposed sites would be surveyd for nests of migratory birds in accordance with the
Migratory Bird Treaty Act. There would be no impacts on aquatic habitat from surface water consumption
because water required for construction would be drawn from groundwater sources (UC 1998k, 1998n),

Sensitive Habitat. Although portions of Playas 1, 2, and 3 are within 1.6 km (I mi) of the proposed pit
conversion and MOX facilities, no wetlands should be directly affected by construction actions, which would
k limited to developed areas of Zone 4 at Parrtex. No critical habitat for arry threatened or endangered species
exists at Parrtex; however, three special-status species (fermginous hawk, western burrowing owl, and Texas
homed lizard) might be found within the ma surrounding fine 4 (M&H 1997:22). Preconstnrction surveys
and consultations with USFWS and the equivalent State agency would be conducted to ensure that impacts
on sensitive species living in the vicinity of Znne 4 are negligible, and that appropriate mitigation actions are
implemented as needed.

4.26.3.3.2 Operations

Nonsensitive Habitat. Noise disturbance would probably be the most significant impact of routine operation
of the proposed facilities on local wildlife populations. Disturbed individual members of local populations
could migrate to adjacent areas of similar habitat. However, impacts associated with airborne releases of
criteria pollutants, hazardous arrd toxic air pollutants, and radionuclides would be unlikely because scrubbers
and filters would be used (UC 1998k, 1998n). Impacts on aquatic habitfits should& limited &ause all liquid,
nonhazardous sanitary wastes would be sampled, treated, and disposed of in accordance with approved permits
and procedures (UC 1998k, 1998n).

Sensitive Habitat. Operational impacts on wetlands or other sensitive habitats would be unlikely because
airborne and aqueous effluents would be controlled and permitted. It is also unlikely that any federally listed
threatened or endangered species would be affected, although Texas State+ lassified special status-species
could be affected by noise or human activity during operations, as discussed for construction.

4.26.3.4 Cultural and Paleontological Resources

Prehistoric, historic, Native American, and paleontological resources could be impacted by constmction and
operation of the proposed surplus plutonium disposition facilities. The land area required for construction
activities is fairly small, however, arrd arry such resource disturbance would be minimized by confinement of
much of the construction to previously disturbed or developed areas. Impacts of operations would be
negligible because facility operations arrd security would restrict access to nearby prehistoric, historic, Native
American, and paleontological resources. Continued compliance monitoring, before and after constmction,
would also help to limit or preclude impacts on these resources.

4.26.3.4.1 Construction

Siting the pit conversion and MOX facilities in new buildings in Zone 4 at Pantex would disturb about 16 ha
(39 ac~s). Some of this area would k used only temporarily during the 5-year construction and startup phases
for the MOX facility (4.7 ha [12 acres]) (UC 1998n). Previously disturbed areas in Zone 4 would be used for
construction laydown for the pit conversion facility (2 ha [4.9 acres]) (UC 1998k). tine 4 at Pantex contains
enough land area to accommodate the new buildings.
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Sumeys for prehistoric and historic archaeological resources have covered about 50 percent of the Pantex land
area. As a consequence, two sites have been determined eligible for nomination to the National Register by
the Texas State Historic Preservation Officer and the Advisory Council on Historic Preservation. Neither is
in the vicinity of the proposed construction area. Fmther, the Texas State Htstoric Preservation Officer and
the Advisory Council have determined that additional smveys am not required at Pantex (M&H 1997:26-27).
Thus, there should be no impact on archaeological resources associated with the proposed construction.

Historic building surveys and recordings have been completed for World War II Era facilities remaining at
Pantex and similar smveys are underway for the Cold War Era. Under the terms of a progmmmatic agreement
among DOE, the Texas State Historic Preservation Officer, and the Advisory Council, all potential impacts
on muditications of Pantex structures having historic potential require internal review and mitigation by DOE.
No direct impacts on historic structures would result from the proposed construction (DOE 1996b,
M&H 1997:27).

No known Native American resoumes have been, ok are likely to be, identified at Pantex. Consultations (see
Chapter 5 for discussion) would be initiated with appropriate American Indian Tribal Government on
publication of this SPD EIS to address any concerns associated with the actions evaluated therein. No Native
American resources should be directly impacted by the proposed constmction (M&H 1997:27). No
paleontological resources have been identified in Zone 4; thus, there should also be no direct impacts on

such resources.

Given the absence of significant cultural or paleontological ~soumes in the constmction area and its environs,
there should be no indirect impacts associated with the proposed constmction. Inadvertent discoveries of
cultural resources will be handled in accordance with 36 CFR 800.11 (historic properties) or 43 CFR 10.4
(Native American human remains, funerasy objects, objects of cultural patrimony, and sacred objects).

4.26.3.4.2 Operations

Given to the absence of significant cultural or paleontologicd resources in the vicinity of the proposed SUWIUS
plutonium disposition facilities, there should be no direct or indirect impacts of plutonium disposition facility
operations.

4.26.3.5 Land Use and Visual Resources

Land resources (land use and visual resources) could be affmted by constmction and operation of the proposed
SUWIUSplutonium disposition facilities. The land-use impact analysis focused on the net land area affected,
its relationship to conforming and nonconforming land uses, cumnt growth trends and land values, and other
socioeconomic factors pertaining to land use. Land-use impacts would vary from site to site depending on
existing facility land-use configurations, adjoining land uses, and other environmental and containment factors.
The visual resource impact analysis emphasized changes in the existing landscape character that could result
from the proposed action. The visual resource assessment was based on the VRM methodology.

4.26.3.5.1 Construction

Land area requirements at Pantex under Alternative 9A, 9B, or 10 would include sufficient land for the
construction of the pit conversion and MOX facilities in Zone 4 (UC 1998k, 1998n). Table 4-223 provides
an estimate of the total fwtptint area required, in terms of newly disturbed land, for constmction and operation

of the proposed sm’plus plutonium disposition facilities. The land required for the constmction of facilities
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Table 4-223. Maximum New Facility and
Construction Area Requirements at Pantex

Pit Conversion MOX
Land Requirement (New) (New)

Construction area’ (ha) 2 4.7

New operational area (ha) 2,9 6

a For uses such as construction Iaydown, con$tmction worker parking, and wasle storage.
SourcC UC 1998k,1998n.

in fine 4 for any of the Pantex alternatives would be about 16 ha (39 acres). This includes 8,9 ha (22 acres)

of new building footprints, new parking lots, and security areas that would remain in use
throughout operations,

The remaining 6.7 ha ( 17 acres) would be needed tempomrily during construction for Iaydown, temporary
storage, and parking. Constmction - would not be used after the facilities &ame operational. Land area
requirements for Alternative 9A, 9B, or 10 would not be major, and no permanent loss of land would result
from construction snd operation of the surplus plutonium disposition facilities at Pantex.

4.26.3.5.2 Operations

The pit conversion and MOX futilities would be new buildings in Zone 4 at Pantex. Land within Zone 4 is
cumently distu~ snd designated as industrial to suppoti existing pit disassembly operations, Operation of
the pit convemion and MOX facilities would conform to existing and futu~ lznd uses m descri~ in the Final
EIS for the Continued Operation of the Pantex Plant and Associated Storage of Nuclear Weapon Components

(DOE 1996b:4-24, 4-25). About 0.4 km (0.2 mi) to the east of Zone 4 is the Playa 1 Management Unit,
Neither this protected land management area nor any other special-status lands at Pantex would be affected
by facility operations. There would also be no impact on Native American Treaty land-use rights from any
of the Pantex alternatives,

The appearance of the new facilities within Zone 4 would remain consistent with the zone’s industrialized
Iandscap charackr and VRM Class 5 designation. In height and size, the proposed facilities would ~ similar
to buildings in other industrialized areas of the site (UC 1998k, 1998n). Construction and operation of the
facilities would not effat a significant change in any natuml featu~s of visual interest in the area, The nearest
sensitive viewpoint is the intersection of U.S. Route 60 and FM Road 2373, 2.4 km (1,5 mi) away.

4.26.3.6 Infrastructure

4.26.3.6.1 Construction

Existing Pantex infmstmctu~ would be capable of supporting the constmction requirements for the proposed
surplus plutonium disposition facilities under Alternative 9A, 9B, or 10. Constmction would require only a
fraction of the available resources und thus would not jeopardize the resources required to operate the site.
Only 4.1 km (2.6 mi) of road would be requirsd for construction deliveries and access to new and temporary
facilities; this would not have a major impact. The total requirement for fuel oil during construction might be
higher than cumnt available storage, but the majority of fuel oil usage would be connected to constmction
vehicle usage; therefore, storage would not be limiting, Table +224 reflects estimates of additional annual

infrastmcture requirements for construction of the proposed surplus plutonium disposition facilities. Site
resource availability and possible additional resource requirements are also presented.
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Table 4-224. Maximum Annual Additional Site Infrastructure
Requirements for Construction in Zone 4 at Pantex

Facility Requirement
Pit Additional

Resource Conversion MOX Total Availabllitya Requirement

Transportation

Roads (km) 3.1 1.0 4.1 76 4. I

Railroads (km) o 0 0 27 0

Electricity

Energy consumption 1,7W 750 2,450 338,634 0
(MWh/yr)

Peak load (MW) 1.0 1.0 2.0 110.4 0

Fuel

Natural gas (m3/yr) NA NA NA 235,181,309

Oil (Ilyr)

o

330,000 228,000 558,000 NAb o

coal [tiyr) NA NA NA NAb o

Water (1/yr) 12,0CS3,000 16,0W,W0 28,000,000 2,933,~,000 o

~ Capacity, tin.scument usage. acalculation based .ndataprovidd in Scctian3.4.ll.2.
Not applicable due to [be ability to procure additional resources.

Key: NA, “01 applicable.
Source: UC1998k, i998n.

4.26.3.6.2 Operations

Resoumes neddfor operations under Alternative 9A,9B, nrlOamwell within Pantex capacity. The. total
fuel oil requirement foremergency generator testing during operations might be higher than current site
storage, but shortfalls could be met through additional procurements by normal contractual means.
Table 4-225 reflects estimates of additional annual resources required for operation of the proposed surplus
plutonium disposition facilities. Available sitemsoumes andpossibIe additional opemtional requirements are
also presented.

4.26.4 SRS

For SRS, themaximum impacts on environmental resources would be experienced if Altemative3 were
implemented, Under Alternative 3A, alltbepmposed su~lusplutonium disposition facilities would belmated
innewly constructed buihiingso nt hesite. ~isaltemative would require themaximum ground disturbance,
thereby maximizing the potential impacts on related resources such as geology and soils, ecological, and
cultural. Under Alternative 3B, the immobilization facility would be located in Building 221-F, This
alternative would require the maximum water use. All the other SRS alternatives evaluated in this SPD EIS
would mquirc less new ground to be broken and less utility usage, so none would result in greater impacts than
those associated with Alternative 3.

4.26.4.1 Geology and Soils

4.26.4.1.1 Construction

Constmction of all the facilities in new buildings at SRS would have a negligible impact on the geologic and
soils resources. In the Storage and Disposirirrn Final PEIS, hazards of the large-scale geologic conditions at
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Table 4-225. Maximum Annual Additional Site Infrastructure
Requirements for Operations in Zone 4 at Pantex

Facility Requirement

Pit Additional
Resource Conversion MOX Total Availabilitya Requirement

Transportation

Roads (km) o 0 0 76 0

Railroads (km) o 0 0 27 0

Electricity

Energy consumption 16,~ 12,0C83 28,~ 338,634 0
(MWh/yr)

Peak load (MW) 4.0 2.1 6.1 110.4 0

Fuel

Natural gas (m3/yr) 1,300,m 920,~ 2,220,0i30 235,181,309 0
Oil (1/yr) 38,0Q0 24,000 62,~ NAb o

Coal (Uyr) NA NA NA NAb o

Water (tfyr) 48,0ixI,000 43,000,0C83 91,000,00iI 2,933,0C83,000 o
~ Capacity, minus current usage, a calculation based on data provided in Section 3.4.11.2.

Not appbcable due 1. the ability to procure additional resources.
Key: NA, not applicable.
Source: UC 1998k, 1998n.

SRS were analyzed in detail. The analysis determined that these conditions pose an acceptable risk to the
proposed Iong-term storage facilities. That decision is not revisited in this SPD EIS. More detailed
descriptions of impacts of the potential geologic hazards at SRS are included in the Storage and Disposition

Final PEIS (DOE 1996x 4-309-4-311).

The soils at SRS are considered acceptable for standard construction techniques. No economically viable
geologic resources have kn identified at SRS. No soils at SRS sre currently classified as prime famrlands,

4.26.4.1.2 Operations

Operation of all the facilities in new buildings at SRS would have no impact on the geologic and soils
resources.

4.26.4.2 Water Resources

4.26.4.2.1 Construction

Surface water would not be used in the construction of proposed surplus plutonium disposition facilities at SRS
(UC 1998e, 1998f, 1998g, 1998h, 1998i, 1998j), Thus, there would be no impact on the surface water
availability to downstream users.

All wastewater would b treated in the sitewide treatment sysrcm, which has sufficient hydraulic and organic
capacity to treat the flows expected from these activities. No impacts on surface water quality would be
expected from the discharge of these flows to the treatment system and to the receiving stream (Sessions i997),

The maximum estimated annual average water usage for constricting all the proposed surplus plutonium
disposition facilities at SRS would be 98 million I (25.6 million gal) (UC 1998e, 1998f, 1998g, 1998h, 1998i,
1998j). Current water usage in F-Area is 374 million 1/yr (98.8 milhon gal/y r). When added to current usage,
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the total construction requirement represents 30 percent of !he F-Area groundwater capacity. No impact on
water availability would be anticipated.

Wastewater would not be directly discharged to the groundwater aquifer (Sessions 1997:11); it would be
treated in the Central Sanitary Wastewater Treatment Facility and subsequently discharged to surface water.
Thus, no adverse impacts on groundwater quality are anticipated.

4.26.4.2.2 Operations

Surface water would not be used in the operation of these proposed surplus plutonium disposition facilities
at SRS (UC 1998e, 1998F, 1998g, 1998h, 1998i, 1998j). No impact on smface water availability to
downstream users would be expected. The Central Sanitary Wastewater Treatment Facility has sufficient
capacity to treat tbe wastewater flows from these activities. Because the plant is only loaded at about
30 percent of its design capacity, it would be able to treat these flows adequately to meet NPDES permit
limitations. Thus, no impacts on surface water quality would be expected (Sessions 1997).

Tbe maximum annual average water usage for operating these facilities has been estimated at 138 million I
(36.5 million gal) (UC 1998e, 1998f, 1998g, 1998h, 1998i, 1998j). When added to current water usage, the
total requirement represents about 32 percent of the F-A~a groundwater capacity. The water treatment system
has an approved capacity to service this volume of water. Therefore, no impacts on water availability would
be expected. There would be no direct discharge of waste to the groundwater aquifer. Therefore, no impacts
on groundwater would be expected.

4.26.4.3 Ecological Resources

Ecological resources could be impacted by construction and operation of the proposed surplus plutonium
disposition facilities. However, habitat disturbance would be minimal; land area required for construction
activities is small in relation to regionally available habitat, and construction would t~e place largely in
previously disturbed or developed areas. Operational impacts would also be minimal because facility
emissions to the environment would be processed in accordance with applicable permitting procedures.
Therefore, impacts on nonsensitive and sensitive habitats, plant and animal s~cies, and the overall bicdiversity
of the candidate site would be minimal.

4.26.4.3.1 Construction

Nonsensitive Habitat. Siting the three proposed surplus plutonium disposition facilities in new buildings at
SRS would disturb a total of about,31 ha (77 acres) of land adjacent to APSF, which is currently being
constructed in F-Area (UC 1998e, 1998f, 1998g, 1998h). Some of this land (12 ha [30 acres]) would be used
temportily during the 3-year construction phase for the immobilization facility, and some (4.7 ha [ 12 acres])
during the 5-year construction and startup phases for the MOX facility (UC 1998F, 1998g, 1998h). Previously
disturbed areas in F-Area would be used for construction laydown for the pit conversion facility (2 ha
[4.9 acres]) (UC 1998e). Thus, there should be no direct impacts on nonsensitive terrestrial or aquatic habitats.
Animal species inhabiting areas surrounding F-Area could k disturbed by the increased noise assmiated with
construction activities, and tbe additional vehicular traftic could result in higher mortality for individual
members of local animal populations. Prior to construction, the proposed sites would be surveyed for nests
of migratory birds in accordance with the Migratory Bird Treaty Act. There would be no impacts on aquatic
habitat from surface water consumption because water required for construction would be drawn from
groundwater sources (UC 1998e, 1998f, 1998g, 1998h).
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Sersaitive Habitat. Wetlands associ~ted with floodplains, streams, and impoundments should not be directly
impacted by constmction activities. No critical habitat for any threatened or endangered species exists on SRS,
However, the bald eagle, red-cockaded woodpecker, wood stork, American alligator, smooth purple
coneflower, and Oconee azalea might occur near F-Area (DOE 1995c:3-37, DOE 1996a:3-245).
Preconstruction smveys and consultations with USFW’S and the equivalent State agency would be conducted
to ensu~ that impacts on sensitive species living in the vicinity of F-Area are negligible, and that appropriate
mitigation actions are implemented as needed.

4.26.4.3.2 Operations

Nonsensitive Habitat. Noise disturbance would probably be the most significant impact of routine operation
of tbe three facilities on Imal wildlife populations. Disturbed individual members of local populations could
migrate to adjacent areas of similar habitat. However, impacts associated with airborne releases of criteria
pollutants, hazardous and toxic air pollutants, and radionuclides would be unlikely because scrubbers and
tiltem will be used (UC 1998e, 1998f, 1998g, 1998h). Impacts on aquatic habitats should be limited because
all liquid, nonhazardous sanitary wastes would be sampled, treated, and disposed of in accordance with

apprOved permits and procedures (UC 1998e, 1998f, 1998g, 1998h).

Sensitive Habitat. Operational impacts on wetlands or other sensitive habitats would be unlikely because
airborne and aqueous effluents would be controlled and permitted. It is also unlikely that any federally listed
threatened or endangered species would be affected, although South Carolina State+ lassified special
status-species could be affected by noise or human activity during operations, as discussed for construction,

4.26.4.4 Cultural and Paleontological Resources

Prehistoric, historic, Native American, and paleontological resources could be impacted by construction and
operation of the proposed surplus plutonium disposition facilities. The land area required for construction
activities is fairly small, however, and any such resource disturbance would be minimized as much of the
construction would take place in previously disturbed or developed areas. Impacts of operations would be
negligible because facility operations and security would restrict access to nearby prehistoric, historic, Native
American, and paleontological resources. Continued compliance monitoring, before and after construction,
would also help to limit or preclude impacts on these resources.

4.26.4.4.1 Construction

Siting all facilities in new buildings at SRS would disturb a total of about31 ha (77 acres) of land adjacent to
APSF, which is cu~ntly king constructed in F-Area (UC 1998e, 1998f, 1998g, 1998h). Some of this land
(12 ha [30 acres]) would be used temporarily during the 3-year constmction phase for the immobilization
facility, and some (4.7 ha [12 acres]) during the 5-year construction and startup phases for the MOX facility
(UC 1998f, 1998g, 1998h). Previously distufi areas in F-Area would be used for construction Iaydown for
the pit conversion facility (2 ha [4.9 acres]) (UC 1998e).

Not all areas within the proposed constmction area have been completely surveyed for cultural resoumes, and
this area haa a high potential to yield subsurface deposits (SRARP 1997:1, 5). Based on previous
archaeological investigations, four archaeological sites have ken recorded in or near the proposed constmction
areas (SRARP 1997). One of these sites (38 AK546), Imated along the edge of the proposed construction
impact area, has been recommended to the South Carolina State Historic Preservation Officer as eligible for
nomination to the National Register (SRARP 1997:3-5; Cabak, Sassaman, and Gillam 1996). Potential direct
impacts on 38AK546 and other archaeological sites that may exist in unsumeyd areas of the construction area
could be mitigated through either avoidance or data recovery following additional survey and testing.
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Mitigation would require South Carolina State Historic Preservation Officer’s concurrence on National
Register+ligibility determinations and plans for mitigation of potential adverse effect (SRARP 1997:5). All
compliance activities would be conducted in accordance with the Programmatic Memorandum of Agreement

for the Savannah River Site (SRARP 1989:179-188),

There should &no direct impacts on historic resources associated with the Cold War Era. A historical review
of SRS was initiated in 1996 and will continue for several years. An assessment of two buildings
(Buildings 217-F arrd 701-5F) Imated within the proposed construction area indicates neither structure meets
the age nor architectural uniqueness criteria for eligibility to the National Register (Reed 1997). No Native
American cultural sites or paleontological sites are known to exist within the proposed construction area.
However, consultations (see Chapter 5 for discussion) would be initiated with appropriate American Indian
Tribal Governments on publication of this SPD EIS to address any concerns assmiated with the actions

evaluated therein,

No indi~t impacts on prehistoric, historic, Native American, or paleontological resources would recur under
this alternative. Inadvertent discoveries of cultural resources will be handled in accordance with
36 CFR 800.11 (historic properties) or 43 CFR 10.4 (Native American human remains, funemry objects,
objects of cultural patrimony, and sacred objects).

4.26.4.4.2 Operations

There should be no direct impacts on prehistoric, historic, Native American, or pateontological resources
associated with operation of the proposed SUPIUS plutonium disposition facilities. Once the facilities were

operational, no direct land disturbance or other action with impact potential would be conducted beyond the
facility’s perimeter fence.

There also should be no indirect impacts on prehistoric, historic, Native American, or paleontological resources
associated with operation of the proposed surplus plutonium disposition facilities. Once the facilities were
operational, access to, and the integrity of, resources beyond the direct impact area would not be affected.

4.26.4.5 Land Use and Visual Resources

Land resources (land use md visual resoumes) could be affected by construction and operation of the proposed
surplus plutonium disposition facilities. The land-use impact analysis focused on the net land area affected,
its relationship to conforming and nonconfomring land uses, cumnt growth trends and land values, and other
socioeconomic factors pertaining to land use. Lsnd.use impacts would vary from site to site depending on
existing facility kind-use configurations, adjoining land uses, and other environmental and containment factom.
The visual resource impact analysis emphasized changes in the existing landscape character that could result
from the proposed action. The visual resource assessment was based on the VRM methcaiology.

4.26.4.5.1 Construction

Land area requirements at SRS would include sufficient land for the construction of new facilities and the
modification of APSF in F-Area to sup~rt the pit conversion, immobilization, arrd MOX facilities and the use
of DWPF in S-Area (UC 1998e, 1998f, 1998g, 1998h). Table 4-226 provides an estimate for the total
footprint area required, in terms of newly disturbed land, for constmction and operation of the proposed
surplus plutonium disposition facilities.

The land required for the construction of facilities in F-Area for Alternative 3A would be about 31 ha
(77 acres). This includes 12 ha (30 acres) of new building footprints, new parking lots, and security are~ that
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Table 4-226. Maximum New Facility and Construction Area Requirements at SRS
Pit Conversion Immobifimtimt MOX

Land Requirernsrrt (New) (New) (New)

Constructionarea’ (ha) 2 12.4 4.7

New operationalarea (ha) 2.1 3.4 6
a Forusessuchasconstructionlaydown,constmctionworkerparking,md wastestorage.
Source:UC 1998e,1998f,1998g,1998h.

would remain inusethroughout o~rations. Thenewfacilities would wcupyless thm O.02percent of the
58,681 ha (145,000 acres) of available land designated for waste management facilities at SRS
(DOE 1997g:4-20).

The remaining 19ha(47acms) would Wn~ddtemportily during constmction forlaydown, temporaV
storage, sndparking. Constiction &mwould notkusd afkrtie f=ilides &ameo~mtional. A number
oftiese constmction =mexist within F-Amabut mcumntlyinactive. F-Area hasample space available
for construction (UC 1998h). Land area reqrrirements for Altemative3A would not be major, and no
permanent loss of land use would result from constmceion artd operation of the proposed SUTIUSplutonium
disposition facilities at SRS.

4.26.4.5.2 Operations

All of the proposed smplrts plutonium disposition facilities would be in new buildings adjacent to APSF in

F-Area at SRS. bdwifiin F-Awiscumntly dlstu~md designated mindustrial. Operation of the pit
conversion, immobilization, and MOX facilities in F-Area would conform to existing heavy industrial land
usemdfutum lmduwsm dmcriMin tie Drufi Site Development Plan (DOE 1996E7–9). Other SRS land
uses orspecial-status lands would notkaffected by faci1ityoprations. There would also beno impact on
Native American Tre.aty land-use rights from Alternative 3A. Use of DWPF in S-Area would also be
consistent with existing and future land uses as described in the Drafl Site Development Plan

(DOE 1996f7-9).

The appeamnce of new facilities in and adjacent to F-Area wnuld remain consistent with this area’s
industrialized landscap chmcter mdcument VW Clms5 designation. Inheight andsize, the proposed
facilities would besimilar coexisting buildings in F-Area. Facilities aregeneralIy not visible offthe site

&auseviews acelimited byrollingterrain andheavy vegetation. Constriction andoperation of thesu~lus
plutonium disposition facilities would not effect a major change in stry natuml features of visual interest in the
area. Thenearest sensitive viewpoints are those on State Route 125 and SRS Road 1,7 km (4.3 mi)arrd
8.5 km (5.3 km) away, respectively.

4.26.4.6 Infrastructure

4.26.4.6.1 Construction

Existing SRS infrastructure would be capable of supporting the constmction requirements for the proposed
su~lusplutonium dis~sition facilities under Alkmative3B. t Construction would require only afractipnof
the availsble resources snd tfurs would not jeopardize the resources requised to operate the site. Only 2.8 km
(1,7 mi) of road would be required for constnrction deliveries and access to new and temporary facilities

1 SRS infrastmctum ~uimnmts for the constnrction of the propsed surplus plutonium disposition facilities under Altemativc 3B
~ water thm thOsefor Alternative 3A. fltemative 3B data is uti for both constmction and operations since the infrastmcture
requirements for operations are conslstmt In both attematives,
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(UC 1998e. 1998h); this would not have a major impact. Total constmction requirements for fuel oil might
be higher than cumntly available storage, but the majority of fuel oil usage would be connected to construction
vehicle usage; therefore, storage would not be limiting. Table 4-227 feflects estimates of the additional annual

infrastructure requirements for constmction of the proposed surplus plutonium disposition facilities. Site
resource availability and possible additional resoume requirements arc also presented.

Table 4-227. Maximum Annual Additional Site Infrastructure
Requirements for Construction in F-Area at SRS

Facility Requirement Additional
Resource Pit Conversion Immobilization MOX Total Availability’ Requirement

Transportation
Roads (km) )8 o I.0 2.8 230 2.8
Railroads (km) o 0 0 0 103 0

Electricity

Energy 1,700 I 1,000 875 13,575 482,7W o
consumption
(MWh/yr)

Peak load (MW) I .0 1.7 1.0 3.7 49,5 0

Fuel

Natural gas NA NA NA NA NA o
(m3/yr)

Oil (1/yr) 310,000 75,000 228,0i30 613,~ NAb o

Coal (c/yr) NA 445 NA 445 NAb o

Water (1/yr) Io,om,ooo 72,CS30,0W 16,CR30,000 98,~,000 1,216,000,000 0

a Capacity minus cun.nl.sage, acaIcula[io. based o.dalaprovided i. Section 3.5.ll.2.
b Nonapplicable duetothe ability toprocure additional resources.
Key: NA, not applicable.
Source: UC1998e, 1998f,1998g,1998h.

4.26.4.6.2 Operations

Resources needed foroperations under Altemative3B2 are well within SRS capacity. The total fuel oil
requirement for emergency generator testing during operations might be higher than current site storage, but
shofifalls could bemetthrough additional procurements bynomal contractual means. Table 4-228 reflects
estimates of additional annual resources required for opration of the proposed smplus plutonium disposition
facilities, Available site resources andpossible additional operational requirements are also presented.

2 SRSinfrastmcture requirements for[heconstmction of theprop%d suplusplutonium disposition facilities under Altemative3B
megreater thmlhose for Alternative 3A. Mtemative 3Bdatais usdforboth constmction andoperations since 1heinfrastmcture
requirements foroperations are consistent in both altema[ives.
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Table 4-228. Maximum Annual Additional Site Infrastructure
Requirements for Operations in F-Area at SRS

Facility Requirement

Pit Additional
Resource Conversion Immobilizationa MOX Total Availabilityb Requirement

Transportation

Roads (km) o 0 0 0 230 0

Railroads (km) o 0 0 0 103 0

Electricity

Energy 13,0130 11,500 12,000 36,5CSI 482,7W o
consumption
(MWh/yr)

Peak load (MW) 4.0 2.6 2.1 8.7 49.5 0

Fuel

Natural gas (m3/yr) NA NA NA NA NA o

011 (1/yr) 38,000 25,000 24,000 87,~ NAC o

Coal (f/yr) 1,80i3 445 686 2,931 NAC o

Water (1/yr) 48,~,~ 47,0i30,cKfo 43,000,000 138,~,000 1,2 16,~,000 o
~ Data reflect, the higher of the requirements for ceramic and glass.

Capacity nunus current usage, a calculation based on data provided in Section 3.5.11.2.
c Not applicable due to the ability to procure additional resources.
Key: NA, not applicable,
Source: UC 1998e, 1998f, 1998g, 1998h,
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4.27 LEAD ASSEMBLY ALTERNATIVES

Rvesiteshave @npmposed fordomestic fabrication ofletimsemblies, Those sites are LLNL, LANL, and
three of the four candidate sites for the pruposed sm’plus plutonium disposition activities: Hanford, fNEEL (the

ANL-W facilities are being considered), and SRS. Pantex was not included asacandidate site for lead
msembly fabrication because itd~snot cumntly have anyplutonium prmessing facilities. After irradiation
in a domestic, commercial LWR, the lead assemblies would be examined at a postirradiation examination
facility, Locations include ANL-W, Oak Ridge National Laboratory (ORNL), or commercial
examination facilities.

4.27.1 ANL-W

4.27.1.1 Air Quality and Noise

Potential air quality impacts of modification of facilities for lead assembly fabrication at ANL-W would not
be major. Emissions from modification would result from welding and vehicle emissions from moving
employees, equipment, and wastes. All reedification activities would be inside existing buildings. Air
pollutant concentrations from these reedification activities would result in little increase in air pollutant
concentrations at the site boundary.

Outduor noise sources during modification would be limited to employee vehicles and truck traffic. Traffic
associated with reedification of these facilities would be a small fraction of the existing traffic associated with
activities at ANL-W and would result in little or no increase in traffic noise levels along roads to the site,

Operational air quality impacts would result from emissions from emergency diesel generators, employee
vehicles, and tracks moving materials and wastes. Emissions from heating these existing buildings would not
change. The change in vehicular traffic would be small tiause most of the operations employees are expected
to be existing employees, and that number is small in comparison to current employment at ANL-W and

fNEEL. Incremental air pollutant concentrations (e.g., carbon monoxide or nitrogen dioxide) for the site from
operation of the lead assembly facility would be smaller than the levels shown in Table 4-131, and the

concentrations at the site boundary would continue to meet ambient air quality standards. Radiological
emissions are expected to be minor with the MEI receiving an additional dose of less than 0.001 mrn/yr. The
overall site would be expected to remain within the 10-mrem/yr NESHAP limit.

Noise sources during operation would include employee vehicles and trucks and may include new ventilation
equipment, Traffic noise associated with operating these facilities would occur on the site and along offsite
Iucal and regional transportation routes used to bring materials and workers to the site, Traffic associated with
operating these facilities would be a small fraction of the existing traffic associated with activities at ANL–W

and should result in little or no increase in traffic noise levels along roads to the site, Noise from ventilation
equipment would be similar to noise from existing ventilation equipment.

4.27.1.2 Waste Management

Table 4-229 compares the waste generated during modification of facilities for lead assembly fabrication at
ANL-W with the existing treatment, storage, and disposal capacity for the various waste types. LLW would
be generated during modification of contaminated areas of FMF and ZPPR, although no TRU, mixed, or
hazardous waste is expected to be generated. Depending in part on decisions in the RODS for the WM PEIS,
wastes could be treated and disposed of at INEEL or at other DOE sites or commercial facilities, For this SPD

EIS, it is assumed that waste would be treated, stored, and disposed of in accordance with current site practices.
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Table 4-229. Potential Waste Management Impacts of Modification of Facilities
for Lead Assembly Fabrication at ANL-W

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m’lyr) Treatment Capacity Capacity Capacity

LLW 18 <1 <1 <1

Nonhazardous

Liquid 37 NA NA 1

Solid II NA NA <1

~ See definitions in Appendix F.8.
Treatment, storase, and disposal capacities are compared with eslimated add]lional waste generation assuming a 2-year
modification period.

Key: ANL-W, ArSonne National Laboratory-West; LLW, low-level wastq NA, not applicable (i.e., tbe majority of this waste is not
routinely treated and stored on [he site); TftU, tcansuranic.

LLW would be packaged, certified, and accumulated at the muditication site before transfer for treatment and
disposal in existing ANL–W and fNEEL facilities. A total of 36 m3 (47 yd3) of LLW would bc genemted over
the modification period. LLW generation during modification of facilities for lead assembly fabrication is
estimated to k less than 1 percent of the 49,610-m3/yr (64,890 -yd3/yr) treatment capacity of WERF, less than

1 percent of the 112,400-m3 ( 147,000-yd3) storage capacity of RWMC, and less than I percent of the

37,70C-m3/yr (49,300-yd3/yr) disposal capacity of RWMC. Using the 6,264-m3fna (3,3 16-yd3/acre) disposal

land usage factor for RWMC published in the Storage ad Disposition Final PE[S (DOE 1996a:E-9), 36-m3
(47 yd3) of waste would require less than 0.1 ba (0.25 acre) of disposal space. Therefore, impacts of the
management of this additional LLW at ANL–W and INEEL should not be major.

Nonhazardous solid waste generated during modification of facilities for lead assembly fabrication would be
packaged in conformance with standard industrial practice and would be disposed of in the onsite Central
Facilities Area landfill complex, or shipped to offsite facilities for recycling. Nonhazardous solid waste
generation durin modification of facilities for lead assembly fabrication is estimated to be less than I percent

fof the 48,000-m (62,800 -yd3) capacity of the Central Facilities Area landfill complex. The addhional waste
load generated during the muditication pericd should not have a major impact on the nonhamrdous solid waste
management system at ANL–W and 2NEEL.

To be conservative, it was assumed that all nonhazardous liquid waste generated during modification of
facilities for lead assembly fabrication would be managed at the ANL-W sewage treatment facility,

Nonhazardous liquid waste generation during modification of these facilities is estimated to be 1 percent of

the 6,057 -m3/yr (7,923 -yd3/yr) capacity of the ANL-W sewage treatment facility. Therefore, management of

these wastes at ANL-W should not have a major impact on the nonhazardous liquid waste treatment system
during the mcditication periud.

Table 4–230 compares the existing site treatment, storage, and disposal capacities with the expected waste

generation rates from lead assembly fabrication at ANL-W. No HLW would be generated by lead assembly
fabrication.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of at
INEEL or at other DOE sites or commerical facilities. According to the ROD for TRU waste issued on

January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance
criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to W3PP would
accommodate the shipment of contact-handled TRU waste from surplus plutonium disposition facilities
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Table 4-230. Potential Waste Management Impacts of Operation of

Lead Assembly Facility at ANL-W

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity

TRfJc 4[ 1 <1 <I of WIPP

LLW 200 <1 I I

Mixed LLW I <1 <1 NA

Hazardous <1 <1 <1 NA

Nonhazardous

Liquid 1,600 NA NA 26d

Solid 1,300 NA NA NA

~ See definitions in Appendix F.8:
Treatment capacities, and the dispasal capacity for nonhazardous liquid waste, are compared wilh estimated additional waste
generation on an annual basis. All other storage and disposal capacities are compared with total estimated additional waste
generation assuming a 3-year operation period.

~ Includes mixed TRU waste. Facilities would not generate ~motely handled ‘RU waste.
Percent of the capactty of the ANL-W sewage treatment facility.

Key: AhLW, Argo.ne National Lahraroty-West; LLW, low-level waste; NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored. or disposed of on the site); ~fJ, transuranic; WIPP, Waste Isolation Pilo[ Plant.

beginning in 2016 (DOE 1997b: 17). Therefore, it is assumed the TRU wrote would b stoti on the site until
2016. This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would

be treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at fNEEL arc described in the DOE Progratnmtic Spenr

Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final

E/S (DOE 1995a).

TRU wastes would be treated, packaged, and cettitied to WfPP waste acceptance criteria at the facilities for
leadassembly fabrication. Dmm-gmtesting, real-time mdtography, andloading the TRUPACTforshipment
to WIPP would occur at the planned Waste Characterization Facility at fNEEL.

TRU waste generated by lead assembly fabrication at ANf-W is estimated to be 1 percent of the 6,500-m3/yr

(8,5W-yd3/yr) planed capacity oftie Advacd Mixed Wrote T~atment Proj-t. Atofalof 132m3(173yd3)

of TRU waste wocddbe generated over the3-year operation period. Ifallthe TRU waste were to be stored

at INEEL, this would be less than 1 percent oftbe 177,3 ffOm3(231,90f3 yd3)storage capacity available at

RWMC. Impacts of themanagement ofadditional quantities of TRUwaste at ANL-Wand~EEL should

not be major.

The 132 m3 (173 yd3)of TRU waste generated by these activities would be less than 1 percent of the

143,000 m3 ( 187,000 yd3) of contact-handled TRU wrote that DOE plms to dispose of at ‘WfPP and less than

lpercent of thecu~nt 168,5W-m3(220,400-yd3 )limitfor W@P(DOEl997d:3-3). Impacts ofdisposalof

TRU waste at WIPP are described in the WIPP Disposal Phose Final Supplemental EIS (DOE 1997d).

LLW would be packaged, cefiitied, and accumulated at the lead assembly fabrication facility before transfer
fortreatment, storage, anddisposal inexisting ANL-Wor ~EELfacilities, Atotalof700 m3(916yd3)of
LLWwouldbe generated during the3-yearoperation pcrind, LLWgenerated dutinglead assembly fabrication
is estimated to be less than 1 percent of the49,610-m3/yr (64,890-yd3/yr) treatment capacity of WERF,
I percent of the 112,400-m3 (147,000-yd3) storage capacity of RWMC, and 1 percent of the37,700-m3/yr
(49,300-yd3/yr) disposal capacity of RWMC, Using the6,264-m3~a (3,316-yd3/acre) disposal land usa~
factor for RWMCpublished inthe Storage and Disposition Fina/PEIS (DOE 1996aE-9),700 m3(9l6yd )
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of waste would require 0.11 ha (0.27 acre) of disposal space at RWMC. Therefore, impacts of the

management of this additional LLW at ANL-W and INEEL should not be major.

Mixed LLW would be stabilized, packaged, and stored for treatment and disposal in a manner consistent with
the site treatment plan. At INEEL, mixed LLW is currently treated on the site with some waste shipped to
Envimcare of Utah for disposal. INEEL is planning a new facility for onsite disposal of mixed LLW. Mixed
LLW generated by lead assembly fabrication is estimated to be less than 1 percent of the 6,500-m3/yr
(8,500-yd3/yr) planned capacity of the Advanced Mixed Waste Treatment Project and less than 1 percent of

the 112,400-m3 (147,000-yd3) storage capacity of RWMC. Therefore, the management of this additional
waste at ANL-W and fNEEL should not have a major impact on the mixed LLW management system.

Any hazardous waste generated during lead assembly fabrication at ANL-W would be packaged for storage
and treatment at a combination of onsite and offsite facilities, with disposal at offsite commercial facilities.
Assuming that all hazardous waste is managed at INEEL, hazardous waste enerated by lead assembly

5fabrication is estimated to be less than 1 percent of the 49,610-m3/yr (64,890-yd /yr) capacity of WERF and
less than 1 prcent of the 1,600-m3 (2,090-yd3) capacity of the harardous waste storage buildings. Therefore,
the management of these additional hazardous wastes at ANL-W and INEEL should not have a major impact
on the hazardous waste management system.

If all the TRU waste and mixed LLW generated by lead assembly fabrication at ANL–W is processed in the
planned Advanced Mixed Waste Treatment Project, this additional waste would be 1 percent of the

6,500-m3/yr (8,5W-yd3/yr) capacity of the facility. If all TRU waste, LLW, and mixed LLW generated by lead
assembly fabrication is stored at RWMC, this additional waste would be 1 percent of the 112,400-m3
(147,000-yd3) capacity of the facility. If all LLW and hazardous waste generated by lead assembly fabrication
is mated at WERF, this additiomd waste would be less than 1 percent of the 49,610-m3 (64,890-yd3) capacity
of the facility.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent off the site for disposal in the
Bonneville County Landfill. This additional waste load should not have a major impact on the nonhazardous
solid waste management systems at ANL–W and fNEEL.

Nonhazardous wastewater generated by lead assembly fabrication would be treated, if necessary, before being
discharged to tie ANL-W sewage treatment facility. Nonhazardous liquid waste generated by lead assembly
fabrication is estimated to be 26 percent of the 6,057-m3/yr (7,923 -yd3/yr) capacity of the ANL-W sewage
treatment facility. Therefore, management of nonhazardous liquid waste at ANL-W should not have a major
impact on the wastewater treatment system.

4.27.1.3 Infrastructure

Site infrastructure includes those utilities and resoumes required to support modification and operation of the
facilities for the proposed lead assembly program. Proposed activities would use existing facilities, therefore,
all required utility connections are in existence. See Table 3-50 for current infrastructure characteristics at
ANL-W. To support the lead msembly fabrication, annual electricity requirements at ANL-W are estimated
to increase by 720 MWh. Current annual electrical usage at ANL-W is 4,200 MWh, with a site capacity of
7,000 MWh. Additional annual fuel requirements are estimated to be 49,200 I (1 3,000 gal) of diesel fuel for
beating and 4,600 I (1 ,215 gal) of diesel oil for emergency generatom. Fuel is procured on the site on an
as-needed basis. Annual total water usage for sanitary and nonsarritary needs are estimated to be 1.6 million 1
(423,0,W gal). No surface water requirements are expected for the facility. Current annual water usage at
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ANL-W is 1.5 million I (3%,000 gal), while the current capacity is 15 million I (4 million gal). Even though
the amount of water needed at the site would effectively double, it would still be less than 25 percent of the

water available. Thus, there would not be any major impacts on infrastnrcttrre should the decision be made
to conduct the proposed lead test assembly program at ANL-W (O’Connor et al. 1998a).

4.27.1.4 Humarr Health Risk

Radiological fmpacts. Noradiological risk would beincumd bymemkrs of thepublic from mtiification
ofexisting facilities forlead &sembly fabrication at A~-W. Moreover, doses toconstruction workers shotrld
notexceed thenomally lowlevels attribuMbletoroutinewcupmcy. Nonetheless, construction workers would
be monitored (badged) as appropriate, to help ensure that doses are maintained as low as is
reasonably achievable.

Table 4–231 reflects the potential radiological impacts of normal operationson three individual receptor
groups at ANL-W: thepoptdation living within 80km(50 mi)inthe year 2W5, the,maximally exposed
member of thepublic, andtheaverage exposed member of the public. Thetable depicts theprojected LCF
risks to these groups from annual operation of the lead assembly facility. To put operational doses into
perspective, comparisons with doses from natural background radiation are also provided in the table.

Table 4-231. Potential Radiological Impacts onthe Public
of Operation of Lead Assem-bly Fac~ty at ANL-W

Population within 80 km for year 2005
Dose (person-remlyr) 0.011
Percent of natural background’ 1.2XIO”5

Associated latent fatal cancers 5.5 XIO”6

Maximally exposed individual

Annual dose (mrerrr/yr) 9.4XI04

Percent of natural backgmunda 2,6x104

Associated latent fatal cancer risk 4.7XIOI0

Average exposed individual within 80 kmb

Annual dose (rrrrem/yr) 4.4x 10“5

Associated latent fatal cancer risk 2.2XIO[1

a The annual natural background radiation level at lNEEL is 361 mem for the average
individual: the vooulation within 80 km (50 mi) in 2005 would receive

h 90,6W person-rem. “
Obiained by dividing the ppulation dose by the numkr of pople projwted to live within
80 km [50 mi) of INEEL in 2M5 (25 1.500).

Key: ANL-W, Argonne National Laboratory-West,
?iouce: Appendix J.

Given incident-free operation of the lead assembly facility, the total population dose in the year 2005 would
be 0.011 person-rem. The corresponding number of LCFS in the population around ANL-W from annual

operation of the facility would be 5.5x 10“6. The total dose to the maximally exposed member of the public
fmm annual operation would be 9.4x10-4 mrem; this corresponds to ‘anLCF risk of 4.7x 10-10, The impacts
on the average individual would be lower.

Doses to involved workers from normal operations are given in Table 4232; these workers are defined as
those directly associated with lead assembly fabrication activities. Under the proposed action, the annual
average dose to lead assembly facility workers would be an estimated 500 mrem. The annual dose received

by the total involved workforce for this facility would be 28 person-rem, which corresponds to 0.011 LCF.
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Table 4-232. Potential Radiological Imprrcta on Involved Workers
of Operation of Lead Assembly Facility at ANL–W

Number of badged workers 55

Annual total dose (person-redyr) 28

Associated latent fatal cancers 0.011

Annual average worker dose (mretiyr) 5oil

Associated latent fatal cancer risk 2.0XI04
Key: ANLW, &gonne NationalLaboratory-West.
Nota me radiologicallimitforan individudworkeris 5,~ nuetiyr (DOE t995e). However,
the maximum dose to a worker involved in operations would he kept below the DOE
administrative contrul level of 2,~ auetiyr. An effective &ARA program would ensure that
doses are reduced to levels that are as low as is reasonably achievable,
Source: O’Connor et al, 1998a.

Doses to individual workem would be kept to minimal levels by instituting badged monitoring, administrative
limits, and ALARA programs (which would include worker rotations).

Hazardous Chemical Impacta. Limited hazardous chemical releases would be expected as a result of
modification or operation activities. However, concentrations would bc within the regulated exposure limits.

4.27.1.5 Facility Accidents

Given the estimated 1,517 person-days of construction labor and standard industrial accident rates, about
0.63 cases of nonfatal occupational injury or illness and 8.8x10-4 fatalit y would be expected. DOE-required
industrial safety programs would be in place to reduce the risks.

The potential cons~uences of postulated bounding facility accidents from lead assembly fabrication activities
at ANf-W are presented in Table 4-233. The most severe consequences of a desigtr basis accident would be
a.ssuciatcd with a nuclear criticality. Radiological consequences of the criticality for the MEI would include
a dose of 4.9x10-3 rem, comes ndlng to mr LCF probability of 2.5x10-6. Among the general population off

Pthe site, an estimated 1.6x10- LCF could occur as a result of a criticality. The frequency of this accident is
estimated to be betwcetr 1 in 10,000 mtd 1 in 1,000,000 per year. This accident would also be expected to be
more severe than any accident aasuciated with postirradiation examination activities that could be conducted
at ANL–W (see Section 4.27.6.3).

Consistent with the artrdysis presented in the Storage and Disposition Final PEIS, the non involved worker is
ahyp?thetical individual workitrgon the site but not involved in the proposed action, and assumed to be
1,000 m (3,281 ft) from the location of the accident or at the site bound~, whichever is closer, and downwind
fromthatlecation. Fordesign basis accidents, theradiological consequences forthls worker were estimated
to betbehighestduritr tfrenuclear criticality. Theconsequences ofsuchan accident would include anLCF

5probability of3,1x10-

Given total facility collapse as a fesult of the beyond-design-basis earthqtmke, the mdiologicd effects from the
proposed activities would be3.9xl O-t LCFintie population residing within 80b(50mi)of ANL-W, It
should reemphasized that aseismic event of sufficient magnitude tocollapse these facilities would likely
cause thecollapse ofother DOE facilities, and would almost certainly cause widespread faihtreofhomes,
office buildings, and other structures in the surrounding area. The overall impact of such mr event must
therefore be seen in the context not only of the potential radiological impacts of these other facilities, but of
hundAs, possibly tiousmds, ofimmdiate faMities from failing debris. The frequency ofanearthquakeof
this magnitude isestimated to be between 1 in 100,000 and I in 10,000, OOOperyetir.
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Table 4-233. Accident Impacts of Lead Assembly Fabrication at ANL-W
Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatrdity Population Cancer
Noninvolved to 8ite Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km W1tbin
Accident (per year) (rem)a Worker b (rem)’ Boundary b (Person-rem)a 80 km c

Criticality Extremely 7.7 XIO”2 3. IXIO”5 4.9XI03 2.5x106 3.4X1OI 1.6XIO”4

unlikely

Design basis Unlikely 1.7XIO”4 6.8x108 7.7 XI0-6 3.9X109 2.7x103 I .4x 10”6
earthquake

Design basis fire Unlikely 7.4X I0“5 2.9x 108 3.3XI04 1.7XI09 1.2XI03 5.9x 10“7

Design basis Extremely 1.2XI0-3 4.8x IO”7 5.4XIO”5 2.7x IO”8 1.9XIO”2 9.6x 10“6
explosion unlikely

Beyond-design-basis Extremely 7.4xlol 3. OXIO-2 2.8 I .4x 103 7.9X I02 3.9xlo”l
earthquake unlikely to

beyond
extremely
unlikely

Beyond-evaluation- Beyond 1.7 XIO”1 6.6X I 0“5 6.2XIO”3 3. IXI04 1.8 8.7x104
basis fire extremely

unlikely

a For 951h percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.

b Increased likelihood [or probability) of cancer fatality for a hypothetical individual (a single noninvolved worker at a distance of
1,0M3m [3,281 fi] or at the site bund~, whichever is smaller, or for a hyrmthetical individual in the offsite population at [be site
boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 tni) given exposure to the
indicated dose. The value assumes that the accident has occurred.

Key: ANL-W, Argonne National Laboratory-West.

No major consequences for the maximally exposed involved worker would be ex~ted from leaks, spills, and
smaller fires. These accidents are such that involved workers would be able to evucuatc immediately or would
not be affwted by the events. Explosions could result in immdlate injuries from flying debris, as well as the
uptie of plutonium and trmnium partictrlatcs through inhalation. If a criticality occurred, workers within tens
of meters could receive very high to fatal rtilation exposures from the initial burst, The dose would strongly
depend on the magnitude of the criticality (number of fissions), the distance from the criticality, and the
amount of shielding provided by the structures and equipment between the workem and accident. The design
basis and beyond-design-bssis eurttrquakes would also have substantial consequences, ranging from workers
being killed by debris from collapsing equipment and structures to high radiation exposures and uptakes of
radionuclides. For most accidents, immediate emergency response actions should reduce the consequences
to workers near the accident.

4.27.1.6 Transportation

Plutonium dioxide would be shipped from LANL to lead assembly fabrication facilities at ANL–W. These
facilities would also receive uranium dioxide and other material needed to assemble MOX fuel bundles from
a nucleur fuel fabricator and would ship MOX fuel assemblies to a reactor site. Approximately 30 shipments
of radioactive materials would be carried out by DOE. The total distance traveled on public roads by trucks

cqing radioactive materials would be about 80,000 km (50,000 03j).
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[mpstcta of Incident-Free Transportation. The duse to transportation workers from all transportation
activities under this lead assembly alternative has been estimated at 1.5 person-rem; the dose to the public,
10.3 person-rem. Accordingly, incident-free transportation of radioactive material would result in
5.9x 10-4 LCF among transportation workers and 5.2x10-3 LCF in the total affected population over the
dumtion of the transportation activities. (LCFS associated with radiological releases were estimated by
multiplying the mcupational (worker) dose by 4.OX10-4 cancer per person-rem of exposure, and the public
accident and accident-free dose by 5.OX104 cancer pr person-rem of exposure [ICRP 199 I ].) The estimated
number of nonradiologicai fatalities from vehicular emissions would be 2.3x10-4.

Impacts of Accidents Dnring Ground Transportation. Estimates of the total gruund tmnspo~tion accident
risks follow: a radiological dose to the population of 6.3 person-rem, resulting in a total population risk of
3.2x10-3 LCF; and traffic accidents resulting in 9.2x 104 traffic fatality.

4.27.1.7 Other Resource Areas

Other resource areas include geology and soils, water resources, ecological resources, cultural and
paleontological resources, land use and visual resources, and suciucconomics. Impacts on these resource areas

arc primarily related to the constnrction of new buildings and the number of persons employed to suppori the
activities. Because a relatively small number of largely existing personnel arc expected to perform the lead

assembly fabrication in existiog buildings (i.e., no new buildings would be constructed and no additional land
disturbed), little or no impacts are expected to any of these resource areas.

4.27.1.8 Environmental Justice

As demonstrated throughout the analyses presented in this section, the lead assembly fabrication activities at
ANL-W would pose no significant health risks to the ~bIic. The expected number of LCFS as a result of the
radiation released from these activities in the general population residing within 80 km (50 mi) of ANL-W
would be 5,5x10-6; thus, no additional LCFS would be expected (see Table 4-23 I ). Transportation related
to these activities would not be expected to result in any LCFS either (see Section 4.27. 1.6). The number of
tmrssportation-mlated fatalities in the total population along the shipping routes would be expected to increase
by 8.4x10-3 due to radiological impacts, by 2.3x1 04 due to emissions, and by 9.2x 10-4 as a result of traffic
accidents; thus, no transportation-related fatalities would be expected (see Section 4.27. 1.6). Risks posed by
the implementation of the ANL–W alternative for lead assembly fabrication would be negligible regardless
of the racial or ethnic composition, or the economic status of the population. Therefore, the lead assembly
fabrication activities at ANL–W would have no significant impacts on minority or low-income populations.

4.27.2 Hanford

4.27.2.1 Air Quality and Noise

Potential air quality impacts of mdlfication of facilities for lead assembly fabrication at Hanford would not
be major. Emissions from modification would result from welding and vehicle emissions from moving
employees, equipment, and wastes. All modification activities would be inside existing buildings. Air

pollutant concentrations from these muditication activities would result in little increase in air pollutant
concentrations at the site boundary. However, occasional exceedances of the PM,0 and total suspended

particulate standards would likely continue from natural sources.

Outdwr noise sources during modification would be limited to employee vehicles and truck traffic. Traffic
associated with muditication of these facilities would be a small fraction of the existing traffic associated with
activities at Hanford and would result in little or no increase in traffic noise levels along roads to the site.
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Operational air quality impacts would result from emissions from emergency diesel generators, employee
vehicles, and trucks moving materials and wastes. Emissions from heating these existing buildings would not
change. The change in vehicular traffic would be small b-ause most of the opemtions employees are ex~ted
to be existing employees, and that number is small in comparison to cumnt employment at Hanford.
incremental air pollutant concentrations (e.g., carbon monoxide or nitrogen dioxide) for the site from o~ration
of the lead assembly facility would be smaller than the levels shown in Table 4-97, and the concentrations at
the site boundary would continue to meet ambient air quality standards. However, occasional exceedances of
the PM, ~ and total suspended particulate standards would likely continue from natcmd sources. Radiological
emissions are ex~ted to be minor with the MEI receiving an additional dose of less than 0.001 mrem/yr. The
overall site would be expected to remain within the 10-mrern/yr NESHAP limit.

Noise sources during operation would include employ- vehicles and tmcks and may include new ventilation
equipment. Traffic noise associakd with operating these facilities would recur on the site and along offsite
local and regional tmrrsportation routes used to bring materials and workers to the site. Traffic noise associated
with operating these facilities would be a small fraction of the existing traffic assc=ciated with activities at
Hanford and should result in little or no increase in traffic noise levels along roads to the site. Noise from
ventilation equipment would be similw to noise from existing ventilation equipment.

4.27.2.2 Waste Management

Table 4-234 compares the waste generated during modification of facilities for lead assembly fabrication at
Hanford with the existing treatment, storage, and disposal capacity for the various waste types. No TRU waste,
LLW, mixed LLW, or hazardous waste would k generated during m~lfication. This SPD EIS also assumes
that nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices.

Table 4-234. Potential Waste Management Irrrpacts of Modification of Facilities
for Lead Assembly Fabrication at Hanford

Estimated Mtimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity

Nonhazardous

Liquid Is <1 NA <1

Solid 50 NA NA NA

a See definitions in Appendix F.s,
b Treatment, storage, and disposal capacities are compared with estimated additional waste generation assuming a

2.year modification period.
KeF NA, not applicable (i.e., it is assumed that rhe majority of the nonhazardous solid waste would be treated and
disposed of off the site by the construction contractor).

Nonhazardous solid waste generated during modification of facilities for lead assembly fabrication would be
packaged in conformance with standard industrial practice and shipped to offsite facilities for recycling or
disposal. The additional waste load generated during the modification pericd should not have a major impact
on the nonhazardous solid waste management system at HanfOrd.

To be conservative, it was assumed that all nonhazardous liquid waste generated during reedification of
facilities for lead assembly fabrication would be discharged to the sewer system in the 400 Area.
Nonhazardous liquid waste eneration durin meditication of these facilities is estimated to be less than

$1 percent of the 235,~-m /yr (307,000-yd / r) capacity of the 400 Area sanitary sewer and less than
5?1 percent of the 235,000-m3/yr (307,000-yd /yr) capacity of the WPPSS Sewage T~atment Facility.
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Therefore, management of these wastes at Hanfnrd should not have a major impact on the nonhazardous liquid
waste treatment system during the modification period.

Table 4-235 compares the existing site treatment, storage, and disposal capacities with the expected waste

generadon rates from lead assembly fabrication activities at Hanford. Nn HLW would be generated during
lead assembly fabrication.

Table 4-235. Potential Waste Management Impacts of Operation of
Lead Assembly Facitity at Hanford

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Msposal

Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 41 2 1 <1 ofwlPP

LLW 200 NA NA <1

Mixed LLW 1 <1 <1 <1

Hazardous <1 NA NA NA

Nonhazardous

Liquid 1,6fKf ,d NA 1’

Solid 1,300 NA NA NA

~ Seedetinilions in Appendix F.8.
Treatment capacities, and the disposd capacity for nonhazardous liquid waste, are compared whh estimated additional
waste generation annually, Another storage anddisposal capacities arecomparcd with total estimated additional
waste generation assuming a 3-year operation period.

~ Includes mixed TRU waste. Facilities would no[gencrate remotely handled ~U waste.
Percent of the cap?.city of 4W Area sanitary sewer.

e Percent of thecapacity of WPPSSSewdge Treatment Facility.
Key: LLW, low-level waste; NA, not applicable (i,e,, themajorityoflhis waste is not ro”ti”ely treated, stored, or
disposed ofon the site); ~U, transuranic; WIPP. Waste Isolation Pilot Plant; WPPSS, Washington Public Power
Supply System.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of at
Hanford or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on

January 20, 1998, TRUandmixd TRUwaste would becefiified onthesite tocumnt WFPwaste acceptance

criteria and shipped to WfPP for disposal. Cumentschedules for shipment of TRU waste to WfPP would
accommtiate shipment of contact-handled TRU waste from surplus plutonium disposition facilities beginning
in 2016 (DOE 1997 b:17). Therefore, itisassumedthe TRU waste would bestored nnthesite unti12016.
This SPDEIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be
treatd, stored, anddisposed ofinaccordance with cument site practices. Impacts entreatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at Hanford will be evaluated in the Hanford Sire Solid

(Radioactive and Hazardous) Waste Program E/S, which is being prepared by the DOE Richland Operations

Office (DOE 1997c).

TRU wastes would be packaged and certified to WIPP waste acceptance criteria at the lead assembly
fabrication facilities. Dmm-gas testing, real-time radiography, andloading the TRUPACT forsbipmentto
WIPP would WCUI at the Waste Receiving and Processing Facility at Hanford.

TRU waste generated by lead assembly fabrication is estimated to be 2 percent of the 1,820-m3/yr
(2,380-yd3/yr) capacity of the Wrote Receiving mdPrwessing Facility, Atotalof 132m3(173yd3)of TRU
waste would degenerated over the3-year operation period. Ifallofthe TRU waste hadtobestored on the
site, tbis would be I percent of the 17,000 -m3(2,220-yd3) storage capacity available at Hanford. Therefore,
impacts of the management of addhional quantities of TRU waste at Hanford should not be major.
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The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 ( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and less than
I percent of the current 168,500-m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of
TRU waste at WfPP are described in the WIPP Disposal Phase Final Supp[emenra/ EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the lead assembly fabrication facility before transfer
for disposal in existing onsite facilities. A total of 700 m3 (9 I6 yd3) of LLW would be generated over the
3-year operation period. LLW generated by lead assembly fabrication is estimated to be less than 1 percent
of the 1,740,000-m3 (2,280,000 -yd3) capacity of the LLW Burial Grounds and less than 1 percent of the
230,000-m3 (30 1,000-yd3) capacity of the Grout Vaults. Using the 3,480-m3Ara ( 1,842-yd3/acre) disposaf land
usage factor for Hanford published in the Storage and Disposition Final PEIS (DOE 1996aE-9), 700 m3
(916 yd3) of waste would require 0.2 ha (0.49 acre) of disposal space at Hanford. Therefore, impacts of the

management of this additional LLW at Hanford should not be major.

Mixed LLW would be packaged and stored on the site for treatment and disposal in a manner consistent with
thesite treatment plan for Hanford. Mixed LLWgenerated byleadmsembly fabrication isestimatdtok less
than 1 percent of the l,820-m3/yr (2,380 -yd3/ r)capacity of the Waste R=eiving and Prmessing Facility, less

7than I percent of the 16,800 -m3(22,000-yd- )storage capacity of the Central Waste Complex, and less than
I percent of the14,200-m3 (18,6W-yd3) planned disposal capacity of the Radioactive Mixed Waste Disposal
Facility. Therefore, themanagement ofthisadditional waste at Hanford should nothave amajor impact on
the mixed LLW management system.

If all TRU waste and mixed LLW generated by lead assembly fabrication were processed in the Waste
Receiving and Processing Facility, this additional waste would be 2 percent of the 1,820-m3/yr (2,380-yd3/yr)
capacity of the facility, and therefore should not have a major impact on this facility.

The small quantity of hazardous waste generated during operations would be packaged in DOT-approved
containers andshipped offthesite topemitted commercial recycling, treatment, and disposal facilities. The
additional waste load generated during the operation period should not have a major impact on the Hanford
hazardous waste management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such asoffice paper, metal cans, andplastic andglass bottles would be sent
offsite for recycling. Theremaining solid sanitaV waste would besentfor disposal inthe Richland Sanit~
Landfill. This additional waste load should not have a major impact on the nonhazardous solid waste
management system at Hanford.

To be conservative, it was assumed that all nonhazardous wastewater generated by lead assembly fabrication
at Hanford would be managed in the 400 Area. Nonhazardous wastewater would be treated, if necessary,
before being discharged to the 400 Area sanitary sewer system, which connects to the WPPSS Sewage
Treatment Facility. Nonhazardous liquid waste generated byleadassembly fabrication isestimated to be
1 percent of the 235,000-m3/yr (307,~-yd3/yr) capacity of the 400 Area sanitary sewer and 1 percent of the
235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSSSewage Treatment Facility. Therefore, management
of additional nonhazardous liquid waste at Hanford should not have a major impact on the wastewater
treatment system.

4.27.2.3 Infrastructure

Site infrastmcture includes those utilities and resources required to support modification and operation of the
facilities fortheproposed lvadassembly program. Proposed activities would usetheexisting space atthe Fuel
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Assembly Area, appended to FMEF, iir Hanfoscf’s 4~ Arez therefow, all utility connections are in existence.
See Table 3+ for additional information on the infrastructure characteristics at FMEF. To support lead
assembly fabrication, annual electricity requirements are calculated to increase by 1,230 MWh; this includes
514 MWh for heating. Cumnt annual electrical usage at FMEF is 7,300 MWh, with a capacity of
61,000 MWb. An estimated 4,600l(1,215 gal) of diesel oil for emergency generators is also required. Fuel
is pmctrsed on the site on an m-needed basis. Annual total water usage for sanitary and nonsanitaty needs are
estimated to be 1,6 million I (423,000 gal). Cussent water usage is 41.7 million 1 (11 million gal), while
capacity is 400 million 1(105 million gal). These would not be any major impacts on infmstmcture should the
decision be made to conduct the proposed lead assembly program at the Fuel Assembly Area at FMEF
(Mecca 1997; O’Connor et al. 1998b:24).

4.27.2.4 Human Health Risk

Radiological Impacts. No radiological risk would be incm’red by members of the public from modification
of existing facilities for lead assembly fabrication at Hanford. Moreover, doses to construction workem should
not exceed the normally low levels attributable to routine occupancy (Antonio 1998). Nonetheless,
construction workers may be monitored (badged) as a precautionary measure,

Table 4–236 reflects the potential radiological impacts of normal operations on three individual receptor
groups at Hanford: the population living within 80 km (50 mi) in the year 2005, the maximally exposed
member of the public, and the average exposed member of the public. The table depicts the projected LCF
risks to these groups from annual operation of the lead assembly facility. To put operational doses into

perspective, comparisons with doses from natural background radiation are also provided in the table.

Table 4-236. Potential Radiological fmpacts on the Pubfic

of Operation of Lead Assembly Facility at Hanford

Population within 80 km for year 2005

Dose (person-remlyr) 0.025

Percent of natural background’ 2.3x105

Associated latent fatal cancers 1.2XI05

Maximafly exposed individual

Annual dose (rnremlyr) 3.4XI04

Percent of natural background” 1. IX1O”4

Associated latent fatal cancer risk 1.7XIO”I0

Average exposed individual within 80 kmb

Annual dose (mredyr) 7.OXI0“5

Associated latent fatal cancer risk 3.5xlo”ll

a The annual natural background radiation level at Hanford is 31Xfnuem for the average
individual; the population within 80 km (50 mi) in 20Q5 would receive 107,400 person-rem.

b Obtained by dividing the population dose by the “umber of people projected to live within
80 km (50 mi) of Hanford in 2e05 (358,1 W).

Sourc= Appendix J.

Given incident-free operation of the lead assembly facility, the total population dose in the year 2005 would
be 0.025 person-rem. The corresponding number of LCFS in the population around Hanford from annual
operation of the facility would be 1.2x10-5, The total dose to the maximally exposed member of the public
fmm annual operation would be 3,4x 10-4 mrem; this corresponds to an LCF risk of 1.7x 10-’O. The impacts
on the average individual would be lower,
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Doses to involved workers from normal operations are given in Table 4-237; these workers are defined as
those directly associated with lead assembly fabrication activities. Under the proposed action, the annual
average dose to lead assembly facility workers would be an estimated 500 mrem. The annual dose received

by the total involved workforce for this facility would be 28 person-rem, which comsponds to 0.01 I LCF.
Doses to individual workers would be kept to minimal levels by instituting badged monitoring, administrative
limits, and ALARA programs (which would include worker rotadons).

Table 4-237. Potential Radiological Impacts on Involved Workers
of Operation of Lead Assembly Facility at Hanford

Number of badged workers 55

Annual total dose (person-redyr) 28

Associated latent fatal cancers 0.011

Annual average worker dose (mretiyr) 500

Associated latent fatal cancer risk 2.OX10“4

Note: The radiological limit for an individual worker is 5,000 nuedyr (DOE 1995e).
However, the maximum dose to a worker involved in o~rations would be kept below the DOE
administrative control level of 2,000 memlyr. An effective ALARA program would ensure
that doses are reduced to levels that are as low as is reasonably achievable.
Source: O’Connor et al. 1998b.

Hazardous Chemical Impacts. Limited hazardous chemical releases would be expected as a result of
mnditication or operation activities. However, concentrations would be within the regulated exposure limits.

4.27.2.5 Facility Accidents

No major muditicadons would be required for any of the facilities proposed for lead assembly fabrication. The
potential for accidents during constrrrction would thus be minimal.

The potential consequences of postulated bounding facility accidents from lead assembly fabrication activities
at Hurrford is presented in Table 4–238. The source terms are identical to those for lead assembly activities
at ANL–W; the different consequences are attributable to differences in stack height, meteorology, site
boundary distance, and population.

The most severe consequences of a design basis accident would be associated with a nuclear criticality.
Bounding radiological consequences for the MEI would result in a dose of 3.4x 10-3 rem, corresponding to an
LCF probability of 1.7x10-6. Consequences of the criticality for the general population in the environs of
Hanford would include an estimated 2.7x10-3 LCF. The frequency of such an accident is estimated to be
between 1 in 10,000 and 1 in 1,000,000 per year.

Consistent with the analysis presented in the Srorage and Disposition Final PEIS, the noninvolved worker is
assumed to & 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is closer,

and downwind from that location. For design basis accidents, the radiological consequences for this worker
were estimated to be the highest for the criticality accident. The consequences of such an accident would
include an LCF probabilityy of 1.3x10-5.

The radiological effwts from total collapse of FMEF for lead assembly fabrication in the beyond-design-basis
earthquake would be approximately 2.8 LCFS in the population residing within 80 km (50 mi) of Hanford.
It should b emphasized that a seismic event of sufficient magnitude to collapse these facilities would likely
cause the collapse of other DOE facilities, and would almost certainly cause widespread failure of homes.
office buildings, and other structures in the sumounding area, The overall impact of such an event must
therefore be seen in the context not only of the potential radiological impacts of these other facilities, but of
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Table 4-238. Accident Impacts of Lead Assembly Fabrication at Hatsford
Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Witbin Fatalities

Frequency Worker Noninvolved Boundarv at Site 80 km Witbin

3.3 XIO”2 1.3XI0-5

3.5 XIO”5 I .4x 108

I.5X1O”5 6,0x 10-9

2.4x 104 9.8x10-8

7. IX1OI 2.8x10”2

1.6x101 6.3x10-5

Accident (pe; yearj (rem)a Workerb (rem)’ - Boundaryb (

Criticality

person-rem)’ 80 km’

Extremely 3.4 XIO”3 1.7XI06 5.4 2.7 XIO”3
unlikely

Design basis Unlikely
earthquake

Design basis tire Unlikely

Design basis Extremely
explosion unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

Beyond-design- basis Beyond
tire extremely

unlikely

a For 95th percentile meteorological conditions With the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the tifetime of the impacted individual,

b Increased likelihood (or probability) of cancer fatality for a hypothetical individual (a single non involved worker at a dis[a”ce of
1,0ei2 m [3,28 1 ft] or at the site boundary, whichever is smaller, or for a hypothetical individual in the offsite population at Ihe site
boundary) if exposed to the indicated dose. The value assumes that the accident has ~curred.

c Eslimaled number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. The value assumes that the accident has occumed.

5.2x IO”6 2.6XIO”9 I.7X1O”2

2.3x IO”6 1. IXIO-9 7.4 XIO”3

3.7 XIO”5 1.8x108 I.zxlo”t

2.7 1.3XI03 6.5x103

5.9 XIO”3 3.OX1o~ 1.4xlol

8.5x IO”6

3.7 XIO”6

5.9 XIO”5

2.8

6.2XIO”3

hundreds, possibly thousands, of immediate fatalities from falling debris, The frequency of an earthqu~e of
this magnitude is estimated to be between 1 in 100,000 and 1 in 10,000,000 per year.

No major consequences for the maximally exposed involved worker would k expected from leaks, spills, and
smaller fires. These accidents are such that involved workers would be able to evacuate immediately or would
not be affected by the events, Explosions could result in immediate injuries from flying debris, as well as tbe
uptake of plutonium and umnium particulate through inhalation. If a criticality occumd, workers within tens
of meters could meive very high to fatal radiation exposures from the initial burst. The dose would strongly
depend on the magnitude of the criticality (number of fissions), the distance from the criticality, and the
amount of shielding provided by the structures and equipment between the workers and accident. The design
basis and beyond-design-basis earfbqtmkes would also have substantial consequences, ranging from workers
being killed by debtis from collapsing equipment and strictures to high radiation exposures and uptakes of
radionttclides. For most accidents, immediate emergency response actions should reduce the consequences
to workers near the accident.

4.27.2.6 Transportation

Plutonium dioxide would reshipped from LANLtolead assembly fabrication facilities at Hanford, These
facilities would also feceive uranium dioxide and other material needed to assemble MOX fuel bundles from
anuclew fuel fabricator mdwould ship MOXfiel msemblies toa reactor site. Approximately 30 shipments
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of radioactive materials would be carried out by DOE. The total distance traveled on public roads by trucks
carrying radioactive materials would be about 89,000 km (55,000 mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities under this lead assembly alternative has been estimated at 1.5 person-rem; the dose to the public,
10,3 person-rem. According y, the incident-free transpofiation of radioactive material would result in

5.9x 10“4 LCF among transportation workers and 5.2x10-3 LCF in the total affected population over the
duration of the transportation activities. The estimated number of nonradiological fatalities from vehicular
emissions would be 2.5x10”4.

Impacts of Accidents During Ground Transportation. Estimates of the total ground tmnspurtation accident
follow: a radiological dose to the population of 6.5 erson-rem, resulting in a total population risk of

?3.2x 10-3 LCF; and traffic accidents resulting in 1.Ox10- traffic fatality.

4.27.2.7 Other Resource Areas

Other resource areas include geology and soils, water resources, ecological resources, cultural and

paleontological resources, land use and visual resources, and sociwonomics. Impacts on these resource areas
are primarily related to the construction of new buildings and the number of persons employed to support the
activities. Because a relatively small number of largely existing personnel are expected to perform the lead
assembly fabrication in existing buildings (i.e., no new buildings would k constructed and no additional land
disturbed), little or no impacts are expected to any of these resource areas.

4.27.2.8 Environmental Justice

As demonstrated throughout the analyses presented in this section, the lead assembly fabrication activities at
Hanford would pose no significant health risks to the public. The expated number of LCFS as a result of the
radiation released from these activities in the general population residing within 80 km (50 mi) of Hanford
would be 1,2x 10“5; thus, no additional LCFS would be expected (see Table 4-236). Transportation related
to these activities would not be expected to result in any LCFS either. The number of transportation-related
fatalities in the to!al population along the shipping routes would be expected to increase by 8.4x 10-3 due to
radiological impacts, by 2.5x10-4 due to emissions, and by 1.Ox 10-3 as a result of traffic accidents; thus, no
transportation-related fatalities would be ex~ted (see Section 4.27.2.6). Risks posed by tbe implementation
of the Hanford alternative for lead assembly fabrication would be negligible regardless of the racial or ethnic
composition, or the economic status of the population. Therefore, the lead assembly fabrication activities at
Hanford would have no significant impacts on minority or low-income populations.

4.27.3 LLNL

4.27.3.1 Air Quality and Noise

Potential air quality impacts of modification of facilities for lead assembly fabrication at LLNL would not be
major. Emissions from reedification would result from welding and vehicle emissions from moving
employees, equipment, and wastes. All modification activities would be inside existing buildings. Air
pollutant concentrations from these md!fication activities would, result in little increase in air pollutant
concentrations at the site boundary.

Outdoor noise sources during modification would be limited to employee vehicles and trrrck traffic. Traffic
associated with reedification of these facilities would be a small fraction of the existing traffic associated with
activities at LLNL and would result in little or no increase in traffic noise levels along roads to the site.
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Operational air quality impacts would result from emissions from emergency diesel generators, employee
vehicles, and trucks moving materials and wastes. Emissions from heating these existing buildings would not

change. The change in vehicular traffic would k small kause most of the operations employees are expected
to be existing employees, and that number is small in comparison to cusrcnt employment at LLNL.
Irrcmmental air pollutant concentrations (e.g., carbon monoxide or nitrogen dioxide) for the site from operation
of the lead assembly facility would be small. Estimated maximum concentrations of criteria air pollutants at
the site boundary from testing of the emergency generatom are less than 0.2 percent of the applicable swdards,
The estimated maximum 8-hr concentration of hydrocarbons at the site boundary from process sources is less
than 0.007 percent of the threshold limit value for ethylene glycol and will not be of concern. The
concentmtions at the site boundary would continue to meet ambient air quality standards except possibly for
ozone. Radiological emissions are expcted to be minor with the MEI receiving an additional dose of less that
0.1 mrem/yr. The overall site would be expected to remain within the 10-mrem/yr NESHAP limit.

Section 176(c) of the 1990 Clean Air Act amendments requires that all Federal actions conform with the

applicable State implementation plan. EpA has implemented roles that establish the criteria and procedures
governing the determination of conformity for all Federal actions in nonattainment and maintenance areas.
Although the urea in which LLNL is located is not cumntly designated as nonattainment for any air pollutants

(EPA 1997d; EPA 1998), EPA has recently proposed to redesignate the San Francisco Bay Area as
nonattainment for ozone (EPA 1997e). Therefore, proposed actions at this site may need to be evaluated for

applicability of r-hecOnfOr’mitY~WlatiOns. Total direct and indirect emissions from the No Action Alternative
or the lead assembly fabrication alternative result in little or no change in emissions from LLNL. Therefore,
the requirement for a conformity determination is not applicable to the No Action Alternative or the lead
assembly fabrication alternative and no further analysis of conformity at LLNL is required related to
alternatives considered in this SPD EIS.

Noise sources during operation would include employee vehicles and trucks and may include new ventilation
equipment. Traffic noise associated with operating these facilities would occur on the site and along offsite
local and regional Sranspomtion mutes used to bring materials and workers to the site. Traffic associated with
operating these facilities would be a small fraction of the existing traffic associated with activities at LLNL
and should result in little or no increase in traffic noise levels along roads to the site. Noise from ventilation
equipment should be similar to noise from existing ventilation equipment,

4.27.3.2 Waste Management

Table 4239 compares the waste generated during modification of facilities for lead assembly fabrication at
LLNL with the existing treatment, storage, and disposal capacity for the various waste types. No TRU waste,
LLW, mixed LLW, or h~dous waste would be generated during modification, This SPD EIS also assumes
that nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices.

Nonhazardous solid waste generated during reedification of facilities for lead assembly fabrication would be
packaged in conformance with standard industrial practice and shipped to offsite facilities for recycling or
disposal. The additionrd waste load generated during the mmiitication period should not have a major impact
on the nonhazardous solid waste management system at LLNL.

To be, conservative, it was assumed that all nonhazardous liquid waste generated during modification of
facilities for lead assembly fabrication would k discharged to the LLNL sanitary sewer system, Nonhazardous
liquid waste eneration during modification of these facilities is estimated to be less than I percent of the

f2,763,27 1-m /yr (3,614,358-yd3/yr) capacit y of the LLNL sanitary sewer, Therefore, management of these
wastes at LLNL should not have a major impact on the nonhazardous liquid waste treatment system during
the modification periud.
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Table 4-239. Potential Waste Management Impacts of Modification of Facilities
for Lead Awmbly Fabrication at LLNL

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Type’ Generation (m3/yr) Treatment Capacity Capacity Capacity

Nonhazardous

Liquid 17 <1 NA NA

Solid 12 NA NA NA

a See definitions in Appendix F.8.
b Treatment, storage, and disposal capacities are compared with estimated additional waste generation assuming a 2-yew

modification period.
KeF LLNL, Lawrence Livernwre Na1iona3Laborato~, NA, not applicable (i.e., it is assumed that the majority of the nonhazardous
solid waste would be lreatd and disposed of off the site by the construction contractor).

Table 4–240 compares tbe existing site treatment, storage, and disposal capacities with the expected wrote
generation rates from the conduct of lead assembly fabrication activities at LLNL. No HLW would be
generated during lead assembly fabrication.

Table 4-240. Potential Waste Management Impacts of tbe Cunduct of
Lead Assembly Fabrication Activities at LLNL

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m31yr) Treatment Capacity Capacity Capacity
TRUC 41 NA 4 <1 of WIPP

LLW 200 26 13 <1 Of NTs

Mixed LLW 1 <1 <1 NA

Hazardous <1 <1 <1 NA

Nonhazmdous

Liquid 1,6Cfi3 <1 NA NA

Solid 1,300 NA NA NA

a See waste type definitions in Appendix F.8.
b Treatment capacities, and the disposat capacity for nonhazardous liquid waste, are compared with estimated additional waste

generation annually. All other storage aud disposaf capacities are compared with total estimated additional waste generation
assuming a 3-yeu operation ~riod.

c Includes mixed TSU waste. Facilities are not ex~cted to generate remotely handled TRU waste.
Key: LLNL, Lawrence Livennore Nationaf Lakratoy, LLW, low-tevel waste; NTS, Nevada Tesl Sitq NA, not applicable (i.e., the
majority of this waste is not routinely treated, stored, or dis~sed of on the sitek ~U, transuranic, WIPP, Waste Isolation Pdot Plant.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of at
LLNL or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
Januruy 20, 1998, TRU and mixed TRU waste would be certified on the site to cummt WfPP waatc acceptance
criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste to WfPP would
accommodate the shipment of contact-handled TRU waste from surplus plutonium disposition facilities
beginning in 2016 (DOE 1997b: 17). Therefore, it is assumed that TRU waate would be stored on the site until
2016. This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would
k treated, stored, and disposed of in accordance with current site practices. Impacts of treatment and storage
of mdioactive, hazardous, and mixed wa3ks at LLNL m descti~ in the Fiml EIS for Conrinued Operation
of LML and SNL-Livermore (DOE 1992:v01. 1).
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TRU wastes would be packaged and certified to WIPP waste acceptance criteria at the lead assembly
fabrication facilities. Dmm-gas testing, real-time radiography, andloading the TRUPACT forshipmentto
WfPP would occur at other as yet unidentified LLNL facilities,

Ato@lof 132m3(173yd3) of TRUwaste would degenerated overthe 3-yemoperation period. Ifall of the
TRUwaste were stomdon thesite, this wouldk51 percent oftbe257m3 (336 d3)ofcontact-handled TRU

1waste currently in storage at LLNL and 4 percent of the 3,335 m3 (4,362 yrd ) of onsite storage capacity.

Assuming that the waste were stored in 208-1 (55-gal) drums that can be stacked two high and addinga
50prcent factor foraisie space, astoragemaofabout 189m2(226yd2) would be required. Impacts of the
storage ofadditional qumtities of TRUwaste onlessthan O.l ha(0.25acre) oflandat LLNLshould not be
major.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than I percent of the
143,000 m3 (187,~ yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and less than
1 ~mentofthe cumnt168,5W-m3 (220,400-yd3) limit for WIPP(DOE 1997d:3-3). Impacts ofdisposalof
TRU waste at WfPP are described in the WIPP Disposal Phase Final Supplemenra[ E/S (DOE 1997d).

LLW would be packaged, certified, and accumulated at the lead assembly fabrication facility before transfer
fortreatment andstorage inexisting onsite facilities, LLWgenerated during lead assembly fabrication is
estimated to be26 mentoftie 771-m3/yr (l,W8-yd3/yr) capwity oftie LLWsize reduction facility. A total

rof700m3(916yd )of LLWwould degenerated overtbe 3-year operation perid, This would be 13 percent
of the 5,255 m3 (6,874 yd3) of onsite storage capacity, and would not rcqui~ LLNL to build additional storage

capacity, because this waste would reshipped toadisposal facility ona routine basis. Ifaddidonal storage

space were required, andassunring that the waste were stored in208-1(55-gal) drums that can be stacked two

high andadding a50percent factor foraisle space, astorage areaofaboutl,OOOm2 (l,196yd2) would be

required. Impacts of thestorage ofadditional quantities of LLWon O.1 ha(0.25acre) oflandat LLNL should

not be major,

LLWwouldkdisposd ofat~Sora similmfacility offthe site. Theadditional LLWfrom lead assembly
fabrication at LLNLwould be4percent of the20,000 m3(26,000 yd3)of LLWdisposed ofat NTSin 1995
and Iess than 1 percent of the500,000-m3 (65 O,000-yd3) disposal capacity at NTS. Using the6,085-m3/ha
(3,22 1:yd3/acre) disposal land usage factor for NTS published in the Final Storage and Di.posirion Final PE/S
(DOE 1996aE-9), 700 m3 (916 yd3) of waste would require 0.12 ba (0.30 acre) of disposal space at NTS or
a similar facility. ~emfom, impacts oftbemmagement ofthisadditional LLWattie disposal site shouldn't
be major. Impacts of disposal of LLWat NTS are described in the Fins/ EISforrhe NTSand Ofl-Sire
&cations in the State of Nevada (DOE 1996c).

The small quantity of mixed LLW would be packaged and stored on the site for treatment and disposal in a
manner consistent with the site treatment plan for LLNL. Mixed LLW disposal would occur off the site.
Mixed LLW generation for these activities is estimated to be less than 1 percent of tbe 1,000-m3/yr
(l,310-yd3/yr) capacity of the Building 513and514waste treatment facilities. Overthe operating period of
the lead assembly fabrication activities, the 4 m3 (5,2 yd3) of mixed LLW generated would be less than
1 ~mentoftie 2,825 m3(3,695yd3) ofonsite stomgecapacity, Therefore, tbemanagement ofthis additional
waste at LLNL should not have a major impact on the mixed LLW management system.

The small quantity of hazardous waste generated during operations (<1 m3/yr [<1.3 yd3/yr]) would be
packaged in DOT-approved containem and shipped off the site to pemitted commercial recycling, treatment,
and disposal facilities. Hazardous waste generated byleadassembly fabrication activities isestimated to be
Iess than 1 percent of the l,000m3/yr(l,310 yd3/yr) capacity of the Building 513 and 514 waste treatment
facilities, and less than 1 percent of the2,825m3 (3,695 yd3)ofha2ardous waste storage capacity, Because
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the additional waste load is very small, the waste generated during the operation period should not have a
major impact on the LLNL hazardous waste management system.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice, Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent off the site for disposal in the
Vasco Road Landfill. This additional waste load should not have a major impact on the nonhazardous solid
waste management system at LLNL.

Nonhazardous wastewater would be treated, if necessary, before being discharged to the sani@ sewer system.
After monitoring to ensure that the wastewater meets discharge limits, sanitary wastewatem from lead assembly
fabrication, along with other sanitary wastewaters from LLNL and Sandia National Laboratones, Livermore
(S~-Livemore), would be muted to the City of Livermore Water Reclamation Plant, Nonhazardous liquid
waste generated by these activities is estimated to be less than I percent of the existing annual site waste
generation and less than 1 percent of the 2,763,271 -m3/yr (3,6 14,358-yd3/yr) capacity of the LLNL sanitary
sewer, and therefore should not have a major impact on the LLNL and City of L!vermore sanitary wastewater
treatment systems.

4.27.3.3 Infrastructure

Site infrastructure includes those utilities and resources required to support modification to and operations of
the facilities for the proposed lead test assembly program. Proposed activities will use existing facilities on
the Llverrnore Site at LLNL; therefore, all required utility connections are in existence. See Table 3–52 for
current infrastructure characteristics at the Livemrore Site. To support lead assembly fabrication, annual
electricity requirements are estimated to increase by 720 MWh, Cument annual electrical usage at the

Llvermore Site is 296.000 MWh, Natural gas requirements for heating are 55,200 m3/yr (72,200 yd3/yr).
Cumnt natural gas usage for the Llvermore Site is 13 million m3/yr ( 17 million yd3/yr) An estimated 4,600 I
(1 ,215 gal) of diesel oil for emergency generators is also required. Annual liquid fuel usage at the Llvermore
Site is 1.3 million I (343,000 gal). Annual total water usage for sanitary and nonsanitary needs are estimated
to be 1.6 million 1(423,000 gal). Current annual water usage is 873 million I (231 million gal), There would
not be any major impacts on infrastructure should the decision be made to conduct the proposed lead test
assembly program at the Livermore Site at LLNL (DOE 1996a:4-333-337; O’ Con nor et al. 1998c:24).

4.27.3.4 Human Health Msk

Rmffological Impacts. No radiological risk would be incurred by members of the public from modification
of existing facilities for lead assembly fabrication at LLNL, Moreover, doses to construction workers should
not excd the normally low levels attributable to rnutine occupancy. Nonetheless, construction workers would
be monitored (badged) as appropriate, to help ensure that doses are maintained as low as is reasonably
achievable.

Table 4–24 1 reflects the potential radiological impacts of nom3al operations on three individual receptor
groups at LL~ the population living within 80 km (50 mi) in the year 2005, the maximally exposed member
of the public, and the average exposed member of the public. The table depicts the projected LCF risks to
these groups from annual operation of tbe lead assembly facility, To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Given incident-free operation of the lead assembly facility, the total population dose in the year 2005 would
b 1.1 person-rem. The corresponding numbr of LCFS in tbe population around LLNL from annual opcmtion
of the facility would be 5.5x10-4. The total dose to the maximdlly exposed member of the public from annual
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Table 4-241. Potential Radiological Impacts on the Public
of Operation of Lead Assembly Facjlity at LLNL

Population within 80 km for year 2005
Dose (person-retiyr) 1.1

Percent of natural background” 4,7X105

Associated latent fatal cancers 5.5XI04

Maximally exposed individual

Annual dose (mremJyr) 0.064

Percent of natural background’ 0.021

Associated latent fatal cancer risk 3.2x108
Average exposed individual within 80 kmb

Annual dose (nuem/yr) 1.4X IO-4

Associated latent fatal cancer risk 7. IXIOII

a Tfre annual natural background radiation level at LLNL is 3fsI mcem for the average
individual; the population within 80 km (50 ti) in 2005 would rmeive 2,323,~ prson-rcm,

b Obtained by dividing the population dose by tbe number of people projected to live within
80 km (50 mi) of LLNL in 2005 (7,742, ~).

Key: LLNL, Lawrence Livermore National Laboratory
Source: Appendix J.

operation would be 0.064 mrem; this corresponds to an LCF risk of 3.2x10-8. The impacts on the average
individual would be lower,

Doses to involved workers from nomral operations are given in Table 4-242; these workers ars defined as
those directly associated with lead assembly fabrication activities, Under the proposed action, the annual
average dose to lead assembly facility workers would be an estimated 500 mrem. The annual dose received
by the total involved workforce for this facility would be 28 person-rem, which corresponds to 0.011 LCF.
Doses to individual workers would be kept to minimal levels by instituting badged monitoring, administrative
limits, and ALARA programs (which would include worker rotations),

Table 4-242. Potential Radiological Impacts on Involved Workers
of Operation of Lead Assembly Facility at LLNL

Number of badged workers 55

Annual total dose (person-remJyr) 28

Associated latent fatal cancers O.OJ 1

Annual average worker dose (nuemiyr) 500

Associated latent fatal cancer risk 2.0XI04

Key: LLNL, Lawrence Livernrore National Laboratory,
Note The radiological limit for an individud worker is 5,CO0nuetnlyr (DOE 1995e). However,
the maximum dose to a worker involved in operations would be kept below the DOE
administrative control level of 2,~ INemlyr. An effective ALARA program would ensure that
doses are reduced [o levels that areas low as is reasonably achievable,
Source: O’Connor et al. 1998c,

Hazardous Chemical Impacts. Limited hazardous chemical rcieases would be expected as a result of
modification or operation activities. However, concentrations would be within the regulated exposure limits.
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4.27.3.5 Facility Accidents

Given the estimated 2,060 person-days of constmction labor and standard industrial accident rates, about
0.85 cases of nonfatal occupational injury or illness and 1.2x 10“3 fatality would be expected. DOE-required
industrial safety programs would be in place to reduce the risks.

The potential consequences of postulated bounding facility accidents from lead assembly fabrication activities
at LLNL are presented in Table 4243. The soume terms are identical to those for lead assembly activities at

ANL-W; the different consequences arc attributable to differences in stack height, meteorology. site bound~
distance, and population.

Table 4-243. Accident Impach of Lead Assembly Fabrication at LLNL
Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Gtven Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvcdved Boundary at Site 80 km Within

Accident (per year) (rem)” Workerb (rem)” Boundaryb (person-rem)’ 80 kmc

Criticality Extremely 5.3 XIO”’ 2. IXIO”4 5.3 XIO”’ 2.7x IO”4 6.4x101 3. IXIO”2

unlikely

Design hasis Unlikely 1.3XIO”3 5.3XIO”7 1.7XI03 8.5XIO”7 2.8XIO”’ 1.5XIO”4
earthquake

Design basis fire Unlikely 5.7XIO”4 2.3x IO”7 7.4XIO”4 3.7XIO”7 1.2XIO”I 6.3x IO”5

Design basis Extremely 9.3 XIO”3 3.7XI04 1.2XIO”2 6.0x IO”6 1.9 I .Ox I0“3

explosi[m unlikely

Beyond-design-basis Beyond 1,1 4.3 X1O”4 1.1 5.3 XIO”4 1.7xlo~ 9.3 XIO”2

fire extremely
unlikely

a For 95th percentile meteorological conditions. With the exception of doses due to criticality, the stated doses are ,fr:m the
inhalation of plutonium, and represent dose comtnitments that would be received over rhe lifetime of the impacted indtvsdual.

b Increased likelihood (or probability) of cancer fatality for a hypothetical individual (a single noninvolved worker at a distance ,of
1,~ m [3.281 ft] or a( the site boundary, whichever is smaller, or for a hy~thetical individual in the offsite population at the she
boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. The value assumes that the accident has occurred.

Key: LLNL, Lawrence Livermore National Laboratory
Not= A beyond-design-basis earthquake scenario was not evaluated for Building 332 at LLNL because extensive analyses of the
seismic hazard at !he site and the response of the building to those hazards indicate that the scenario is beyond the range of
‘reasonably foreseeable.” Current estimates are that the frequency of collapse is about lx 10”7per year or less (Murray 1998).

The most severe consequences of a design basis accident would be associated with a nuclear criticality.
Bounding radiological consequences for the MEI would result in a dose of 0.53 rem, corresponding to an LCF
probability of 2.7x 10-4. Consequences of the criticality for the population in the environs of LLNL would
include an estimated 3.1 x 10-2 LCF. The frequency of such an accident is estimated to be between I in 10,000
and 1 in 1,000,000 per year.

Consistent with the analysis presented in the Storage and Disposition Final PEIS, the noninvolved worker is
assumed to hc 1,000 m (3,281 ft) from the location of the accident or at the site boundary, whichever is closer,
and downwind from that location. For design basis accidents, the radiological consequences for this worker
were estimated to be the highest for the criticality accident. The consequences of such an accident would
include an LCF probability of 2.1X10-4.
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Extensive analyses have been perfomed on the seismic hazard at the LLNL she and the response of the

Plutonium Facility, Building 332, to those hazards. The geology and seismology studies have characterized
the nature and magnitude of the seismic threat to LLNL and indicate there is no physiographic basis for
postulating earthquake magnitudes or ground accelerations greater than Richter magnitude 6,9g or 1.1g,

res~tively. Building 332, Increment III, has been designed and/or evaluated against earthquakes and ground
accelerations of these magnitudes and found to be adequate. Significantly greater magnitude events and
ground acceleration levels would be required before any potential collapse of frrcmment fff would be expected,
Based on the current LLNL hazard cume and various estimates of the fragility cuwes for collapse of
Increment III, the frequency of collapse is on the order of 1xl 0-7 per yeas or less (Murray 1998). Thus, the
frequency is considered sufficiently low that evaluation of consequences due to a beyond-design-basis
earthquake is unnecessary.

No major consequences for the maximally exposed involved worker would k expected from leaks, spills, and
smaller tires. These accidents are such that involved workers would be able to evacuate immediately or would
not & affected by the events. Explosions could result in immediate injuries from flying debris, as well as the
uptake of plutonium artd umrrium pareiculates through inhalation. If a criticality occud, workem within tens
of meters could receive very high to fatal mdiation exposures from the initial burst. The dose would strongly
depend on the magnitude of the criticality (number of fissions), the distance from the criticality, and the
amount of shielding provided by the structures and equipment between the workers and accident. The design
basis and kyond-design-basis earthquakes would also have substantial consequences, ranging from workers
being killed by debris from collapsing equipment and structures to high radiation exposures and uptakes of
radionuclides. For most accidents, immediate emergency response actions should reduce the consequences
to workers near the accident

4.27.3.6 Transportation

Plutonium dioxide would be shipped from LANL to lead assembly fabrication facilities at LLNL. These
facilities would also receive uranium dioxide and other material needed to assemble MOX fuel bundles from
a nuclear fuel fabricator and would ship MOX fuel assemblies to a reactor site, Approximately 30 shipments
of radioactive materials would be carried out by DOE. The total distance traveled on public roads by trucks

cqing radioactive materials would be about 73,000 km (45,ooo mi).

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation
activities under this lead assembly alternative has been estimated at 1.5 person-rem; the dose to the public,
10.3 person-rem. Accordingly, the incident-free transportation of radioactive material would result in
5.9x 10-4 LCF among transportation workers and 5.2x10-3 LCF in the total affected population over the
duration of the transportation activities. The estimated number of nonradiological fatalities from vehicular
emissions would be 3.OX10“4,

Impacts of Accidents During Ground Transportation. Estimates of the total ground transportation accident
risks are as follows: a radiological dose to the population of 6.8 person-mm, resulting in a total population risk
of 3.4x 10-3 LCF; and traffic accidents resulting in 9.1x10-4 traffic fatality.

4.27.3.7 Other Resource Areas

Other resource areas include geology and soils, water resources, ecological resources, cultural and
paleontological resources, land use and visual resources, and sociwconomics. Impacts on these resource areas

~ Prim~lY Elated to the cOnstmction Of new buildings and the number of persons employed to support the
activities, Because a relatively small number of largely existing personnel are expected to perform the lead
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assembly fabrication in existing buildlngs (i.e., no new buildings would be constructed and no additional land
disturbed), little or no impacts are expected to any of these resource areas.

4.27.3.8 Environmental Justice

As demonstrated throughout the analyses presented in this section, the lead assembly fabrication activities at
LLNL would pose no significant health risks to the public. The expected number of LCFS as a result of the
radiation released from these activities in the general population residing within 80 km (50 mi) of LLNL would
be 5.5x10-4; thus, no additional LCFS would k expected (see Table 4-241). Transportation related to these
activities would not be ex~ted to result in any LCFS either. The number of transportation-related fatalities
in the total population along the shipping routes would be expected to increaae by 8.6x 10”3due to radiological
impacts, by 3.OX104 due to emissions, and by 9.1 xl 04 as a result of traffic accidents; thus, no trarrsportation -
related fatalities would be expected (see Section 4.27.3.6). Risks posed by the implementation of the LLNL
alternative for lead assembly fabrication would be negligible regardless of the racial or ethnic composition,
or the economic status of the population. Therefore, the lead assembly fabrication activities at LLNL would
have no significant impacts on minority or low-income populations.

4.27,4 LANL

4.27.4.1 Air Quality and Noise

Potential air quality impacts of modification of facilities for lead assembly fabrication at LANL would not be
major, Emissions from modification would result from welding and vehicle emissions from moving
employees, equipment, and wastes, All modification activities would be inside existing buildings. Air

pollutant concentrations from these modification activities would result in little increase in air pollutant
concentrations at the site boundary.

Outdmr noise sources during mdlfication would be limited to employee vehicles and truck traffic. Traffic
associated with modification of these facilities would be a small fraction of Ore existing traffic associated with
activities at LANL and would result in little or no increase in traffic noise levels along roads to the site.

Operational air quality impacts would result from emissions from emergency diesel generators, employee
vehicles, and trucks moving materiats and waates, Emissions from heating these existing buildings would not
change. The charrge in vehicular tmftic would be small because most of the operations employees are expectd
to be existing employees, and that number is small in comparison to cument employment at LANL.

Incremental air pollutant concentrations (e.g., carbon monoxide or nitrogen dioxide) for the site from operation

of the lead msembly facility would be small. Estimated maximum concentrations of criteria air pollutants at
the site bound~ from testing of the emergency generators are less than 1 percent of the applicable standards.
The estimated maximum 8-hr concentration of hydroctions at the site boundary from process sources is less
than 0.02 percent of the threshold limit value for ethylene glycol and will not be of concern. The
concentrations at the site boundary would continue to meet ambient air quality standards. Radiological
emissions are expected to be minor with the MEI meiving an addhional dose of less than 0,01 mrem/yr. The
overall site would be expected to remain within the 10-mrem/yr NESHAP limit,

Noise sources during o~ration would include employee vehicles and trucks and may include new ventilation
equipment. Traffic noise ass~iated with operating these facilities would cccur on the site and along offsite
Imal and regional transportation mutes used to bring materials and workers to the site, Traffic associated with
operating these facilities would be a small fraction of the existing traffic associated with activities at LANL
and should result in little or no increase in traffic noise levels along roads to the site. Noise from ventilation
equipment would be simi Iar to noise from existing ventilation equipment,
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4.27.4.2 Waste Management

Table 4-244 compares the waste generated during modification of facilities for lead assembly fabrication at
LANL with the existing treatment, storage, and disposal capacity for the various waste types. TRU waste and

LLW would& generated during modification of contaminated areas of the glovebox line in Building PF4,

although no mixed waste or hazardous wastes would be generated.

Table 4-244. Potential Waste Management Impacts of Modification of Facilities
for Lead Assembly Fabrication at LANL

Estimated F.atimated Additional Waste Generation as a Percent of b

Additiomd Wsste Characterization or Disposal
Waste Type” Generation (m31vr) Treatment Capacity Storage Capacity Capacitv

TRU 3 <1 <I <1 ofwIPP

LLW 3 NA 1 <1

Nonhazardous, liquid 10 <1 NA <1

a See definitions in Appendix F.8.
b Treatment, storage, and dnsposal capacities are compared wilh estimated additional waste generation assuming a Z-year

modification pried.
Key: LANL, bs Alamos National Laboratory; LLW, low-level waste; NA, not applicable (i.e., the majority of this was!. is not
routinely treated or stored on the site); TRU, transurmic, WIPP, Wasle Isolation Pilot Plant.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of at

LLNL or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on

January 20, 1998, TRU and mixed TRU waste would be certified on the site to cumnt WfPP waste a~ptance
criteria and shipped to WfPP for disposal. Cumnt schedules for shipment of TRU waste to WIPP would
accommodate the shipment of contact-hmdled TRU waste from surplus plutonium disposition facilities
&ginning in 2016 (DOE 1997b 17). Therefore, it is assumed the TRU wnxte would be stored on the site until
2016. This SPD EIS also assumes that LLW and nonhazardous waste would be treated, stored, and disposed
of in accordance with current site practices.

TRU wastes would be packaged and certified to WIPP waste acceptance criteria at the modification site.
Drum-gas testing, real-time radiography, arrd loading the TRUPACT for shipment to WfPP would occur at
other as yet unidentified LANL facilities.

TRU waste generated during modification of Building PF-4 is estimated to be less than I percent of the
1,080-m3/yr (1,4 13-yd3/yr) TRU waste volume reduction capacit y, A total of 5 m3 (6.5 yd3) of TRU waste
would be generated over the mcditication period. If all of the TRU waste were to be stored on the site, this
would bc less than i Wrcent of the 24,355-m3 (3 1,856-yd3) storage capacity available at LANL, Therefore,
impacts of the management of addhional quantities of TRU waste at LANL should not be major. In addition,
the TRU waste generated during modification of Building PF-4 would be less than 1 percent of the
143,~ m3 ( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and less than
1 percent of the current 168,500-m3 (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of
TRU waste at WfPP are descrikd in the W[PP Disposal Phase Final Supplemental EIS (DOE 1997d),

LLW generated during mdlfication of Building PF-4 would be packaged, certified, and accumulated at the
facility kfore transfer for treatment, storage, and disposal in existing onsite facilities. A total of 5 m3 (6.5 yd3)
of LLW would be generated over the modification period. LLW generated by modification of facilities for
lead assembly fabrication is estimated to be 1 pe~nt of the 663-m3 (867 -yd3) LLW storage capacity and less
than 1 percent of the 252,500-m3 (330,270-yd3) capacity of the Technical Area-54 (TA–54) LLW disposal
area. Using the 12,562-m3~a (6,649 -yd3/acre) disposal land usage factor for LANL published in the Srockpile
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Stewardship and Management PEIS (DOE 1996g:H-9), 5 m3 (6.5 yd3) of was~ would require less than 0.1 ha
(0.25 acre) of disposal space at LANL. Therefore, impacts of the management of this additional LLW at
LANL should not be major.

To be conservative, it was assumed that all nonhazardous liquid waste generated during modification of
facilities for lead assembly fabrication would be discharged to the LAW sanitaty wastewater treatment plant.
Nonhazardous liquid waste eneration during modification of these facilities is estimated to be less than

f1 percent of the 1,060,063-m /yr (1 ,386,562-yd3/yr) capacity of the sanitary wastewater treatment plant and
less than 1 percent of the 567,750-m3/yr (742,6 17-d3/yr) capacity of the sanitary drain fields. Therefore,
management of these wastes at LANL should not have a major impact on the nonhazardous liquid waste
treatment system during the modification period.

Table 4-245 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from lead assembly fabrication activities at LANL. No HLW would he generated during lead
assembly fabrication.

Table 4-245. Potential Waste Management Impacts of Operation of
Lead Assembly Facility at LANL

Estimated Estimated Additional Waste Generation as a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

TRUC 41 4 1 <1 of WIPP

LLW 200 NA 106 <1

Mixed LLW 1 NA 1 NA

Hazardous <1 NA <1 NA

Nonhazardous

Liquid 1,600 <Id NA <1’

Solid I ,300 NA NA NA

a S= definitions in Appendix F,8.
b ~reatme”t ~aPacitie~, ~“d the disposal capacity for nonhazardous liquid waste, are compared with estimated additional ‘aste

generation annual]y, AU other storage and disposal capacities are compared with total estimated additional waste generation
assuting a 3-year operation period.

~ Includes ndxed ‘f’RUwaste Facilities are not expected to generate remotely handled ~U waste,
Percent of the capacity of satritav wastewater treatment plant.

= Percent of the capacity of sanitary tile fields.
Key: LANL, LcIsAlamos National Laboratory; LLW, low-level wast~ NA, not applicable (i.e., the majority of this waste is not
routinely treated, stored, or disposed of on the site); TRU, transuranic; WIPP, Waste Isolation Pilot Plant.

Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of at

LANL or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on
JanuaIY 20, 1998, it is axsumed that TRU and mixed TRU wrote would be certified on the siE to current WfPP
waste acceptance criteria and shipped to WIPP for disposal. Current schedules for shipment of TRU waste
to WIPP would accommodate the shipment of contact-handled TRU waste form surplus plutonium disposition
facilities beginning in2016 (DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the
site until 2016. This SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste
would be treated, stored, and disposed of in accordance with current site practices. Impacts of treatment,
storage, and disposal of waste at LANL will be evaluated in the Drafi ,L4NL Site-Wide EIS, which is being

prepared by the DOE Albuquerque Operations Office (DOE 1995d).
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TRW wastes would be packaged and certified to WIPP waste acceptance criteria at the lead assembly
fabrication facilities. Dmm-gas testing, real-time rtiiograpby, andloading the TRUPACT forshipmentto
WIPP would recur at other as yet unidentified LANL facilities,

TRW waste generated by lead assembly fabrication is estimated to be 4 percent of the 1,080-m3/yr

(1,413 yd3/yr) TRUwaste vohrme reduction capacity. Atotalof 132m3(173yd3) of TRUwaste would be
generated overthe 3-year operation period. Ifallofthe TRUwaste were to bestored onthesite, this would
bel percent of the24,355-m3 (31,856-yd3) storage capacity available at LANL. Therefore, impacts qfthe
management of additional quantities of TRU waste at LANL should not be major.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,~ m3 ( 187,00il yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and less than
lWmentoftie cumnt168,5W-m3 (220,400-yd3) limit for WFP(DOEl997d:3-3). Impacts ofdisposalof
TRU waste at WIPP are described in tbe W{PP Disposal Phase Final Supp[emerrral EIS (DOE 1997d).

LLW would k packaged, cenitied, and accumulated at the lead assembly fabrication facility before transfer
for disposal in existing on site facilities. A total of 700 m3 (916 yd3) of LLW would be generated over the

3-year operation pericd. LLW generated by lead assembly fabrication is estimated to be 106 percent of the

663-m3 (867-yd3) LLW storage capacity and less than 1 percent of the 252,000-m3 (329,600-yd3) capacity of

the TA–54 LLW disposal area. Because the waste would be sent for disposal on a regular basis, storage should
not be a problem. Using the 12,562-m3iha (6,649-yd3/acre) disposal land usage factor for LANL published

in the Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(SSM PEIS) (DOE 1996g:H-9), 700 m3 (916 yd3) of waste would require O.I ha (0.25 acre) of disposal space

at LANL. Thus, impacts of the management of this additional LLW at LANL should not be major.

The small quantity of mixed LLW would be packaged and stored on the site for treatment and disposal in a
manner consistent with the site treatment plan for LANL, Mixed LLW generation at the lead assembly
fabrication facility is estimated to be I percent of the 583-m3 (763 -yd3) mixed LLW storage capacity.

Therefore, the management of this additional waste at LANL should not have a major impact on the mixed

LLW management system.

The small quantity of hazardous waste generated during operations would be packaged in DOT-approved
containers and shipped off the site to permitted commercial recycling, treatment, and disposal facilities.
Haxardous waste generated by lead assembly fabrication facilities is estimated to be less than I percent of the

1,864 m3 (2,438 yd3) of hazardous waste storage capacity. The additional waste load generated during the
operation period should not have a major impact on the LANL hazardous waste management system,

Nonhazardous solid waste would be packaged and transported in confomrance with standard industrial
practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles would be sent
off the site for recycling. Tbe remaining solid sanitary waste would be sent for disposal in the Los Alamos

County Landfill. This additional waste load should not have a major impact on the nonhazardous solid waste
management system at LANL.

Nonhazardous wastewater would be treated, if necessary, before tilng discharged to the sanitary sewer system.
Nonhazardous liquid waste generated by lead assembly fabrication is estimated to k less than I percent of the
1,060,063-m3/yr (1,386,562-yd3/yr) capacity of tbe sanitary waztewater treatment plant and less tharr 1 percent
of the 567,750 -m3/yr (742,6 17-yd3/yr) capacity of the sanitary drain fields. Therefore, management of
additional nonhazardous liquid waste at LANL should not have a major impact on the wastewater
treatment system,
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4.27.4.3 Infrastructure

Site infrastructure includes those utilities and resources required to support modification and operation of the

facilities for the proposed lead assembly program. Proposed activities would use existing facilities, therefore,
utility connections are in existence. See Table 3–58 for additional information on the infrastructure
characteristics at LANL. To support lead assembly fabrication, annual electricity requirements are calculated
to increase by 720 MWh. Current annual electrical usage at LANL is 381,000 MWh, with a site capacity of
500,000 MWh. Additional annual natural gas requirements for heating are 55,200 m3/yr (72,200 yd3/yr).

Current natural as usage at LANL is 43.4 million m3/yr (56.8 million yd 3/yr), with a site capacity of
f103,4 million m /yr (135,2 million yd3/yr). An estimated 4,600 I (1,215 gal) of diesel oil for emergency

generators is also required. Fuel is procured on the site on an as-needed basis. Annual total groundwater usage
for sanitary and nonsanitafy n~s are estimated to be 1.6 million 1( 423,000 gal). Current annual water usage
is 5.5 million I (1.5 million gal), while the current capacity is 6,8 million I (1.8 million gal). DOE also owns
a contract for 1.5 million l/yr (396,000 gaUyr) of San Juan-Chama water (DOE 1996a 3-3 17). If the lead
assembly facilities were located at LANL, these water rights may need to be exercised. There would not be
any other major impacts to infrastnrcture should the decision be made to conduct the proposed lead test
assembly program at LANL (DOE 1997h:3-53, 3-60; O’Connor et al. 1998d).

4.27.4.4 Human Health Risk

Radiological InrpacLs. No radiological risk would be incurred by members of the public from meditication
of existing facilities for lead assembly fabrication at LANL. As shown in Table 4-246, additional doses

(above the normally low levels attributable to routine occupancy) to construction workers are expected from
mmiification activities. Construction worker exposures would be limited to ensure that doses are maintained
ALARA and would be monitored (badged) as appropriate.

Table 4-246. Potential Radiological Impacts on
Construction Workers of Lead Assembly Facility at LANL

Number of badged workers 15

Annual total dose (person-rernlyr) 5.7

Associated latent fatal cancers” 2.3 XIO”3

Annual average worker dose (mrern/yr) 383

Associated latent fatal cancer risk 1.5XIO”4

a Values are based on a risk factor of 4W latent fatal cancers per million person-rem set by the
National Research Council’s Committee on the Biological Effects of lonizins Radiations.

Key: LANL, Las Alamos National Laboratory.
Note: If the worker is a LANL radiation worker, the whole body dose limit is 5,000 nuetiyr
(DOE 1995e), with a DOE adtinisoative control level of 2,~ nuemiyr. If the worker is a
contractor (i.e., LANL site visitor”), the whole body dose limit is IW mrendyr (DOE 1993)
because the worker would be considered a member of the public, [n either case, an effective
ALARA program would ensure that doses are reduced to levels that areas low as is reasonably
achievable.
Source: ICRP 199I; NAS 1990 O’Connor et al. 1998d.

Table 4–247 reflects the potential radiological impacts of normal operations on three individual receptor
groups at LANL: the population living within 80 km (50 mi) in the year 2005, the maximally exposed memkr
of the public, and the average exposed member of the public. The table depicts the projected LCF risks to
these groups from annual oper~tion of the lead assembly facility. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

4-363



SurplL(sPlutonium Disposition Dmfr Envimnmenral Impact Stotemenr

Table 4-247. Potential Radiological Impacta on the Public
of Operation of Lead Assembly Facility at LANL

Population within 80 km for year 2005

Dose (person-remlyr) 0.025

Percent of natural background’ 2.4x 10“5

Associated latent fatal cancers 1.2XI05

Maximally exposed individual

Annual dose (mrem/yr) 9.OX1O3

Percent of natural background’ 2.6x 10-3

Associated latent fatal cancer risk 4,5 XI0-9

Average exposed individual within 80 kmb

Annual dose (mrem/yr) 8,5x105

Associated latent fatal cancer risk 4.3XIOII

a The annual natural background radiation level at LANL is 349 tnrem for the average
individual; the population within 80 km (50 mi) in 2005 would receive 102,2W person-rem.

b Obtained by dividing the population dose by the number of people projected to live wilhin
80 km (50 mi) of LANL in 2(S35(292,700).

Key: LANL, Las Alamos National Laboratory
Source: Appendix J.

Given incident-free operation of the lead assembly facility, the total population dose in the year 2005 would
be 0.025 person-rem, The corresponding number of LCFS in the population around LANL from annual

5operation of the facility would be 1.2x10- The total dose to the maximally exposed member of the public
from annual operation would be 9,0x10-3 mrem; this corresponds to an LCF risk of 4.5x 10“9. The impacts
on the average individual would be lower,

Doses to involved workers from normal operations are given in Table 4–248; these workers are defined as
those directly associated with lead assembly fabrication activities. Under the proposed action, the annual
average dose to lead assembly facility workers would be an estimated 500 mrem. The annual dose received
by the total involved workforce for this facility would be 28 person-rem, which corresponds to O.01 I LCF.

Table 4-248. Potential Radiological Impacts on Involved Workers of
Operation of Lead Assembly Facility at LANL

Number of badged workers 55

Annual total dose (person-remlyr) 28

Associated latent fatal cancers 0.011

Annual average worker dose (mrem/yr) 500

Associated latent fatal cancer risk 2.OX1O4

Key: LANL, Los Alamos National Laboratory.
No@ ‘fire radiological limit for m individual worker is 5,CO0mreti~ (DOE 1995e). However,
the maximum dose to a worker involved with operations will be kept below the DOE
administrative control level of 2,000 nuetiyr. An effective ALARA prosram will ensure that
doses will be reduced to levels that are as low as is reasonably achievable.
Saurce: OConnor et al. 1998d.

Doses to individual workers would be kept to minimal levels by instituting badged monitoring, administrative
limits, and ALARA programs (which would include worker rotadons).

Hazardous Chemical Impacts. Limited hmardous chemical releases would be expected as a result of
modification or o~ration activities. However, concentrations would be within the regulated exposure limits.
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4.27.4.5 Facility Accidertta

The only change in employment resources that would be required for lead assembly fabrication at LANL

would be increased labor hours to modify the existing glovebox line and related equipment. Given the
estimated 594 person-days of construction labor and standard industrial accident rates, about 0.25 cases of
nonfatal occupational injury or illness and 3.5x 10“4 fatality would be expected.

The potential consequences of pasftrlated bounding facility accidents from lead assembly operations at LANL

are presented in Table 4249. The sour’ce temrs arc identical to those for lead assembly operations at ANf-W;
the different consequences are attributable to diffe~nces in stack height, meteorology, site boundary distance,

and population.

Table 4-249. Accident Impacts of Lead Aaaembly Fabrication at LANL
Probability
of Cancer Probability
Fatality of Cancer Latent

Dose to Given Dose Dose at Fatality Population Cancer
Noninvolved to Site Given Dose Dose Within Fatalities

Frequency Worker Noninvolved Boundary at Site 80 km Within
Accident (Per year) (rem)’ Workerb (rem)’ Boundaryb (person-rem)” 80 km’

Criticality Extremely
unlikely

Design basis Unlikely
earthquake

Design basis tire Unlikely

Design basis Extremely
explosion unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

Beyond-design-basis Beyond
fire extremely

6.5x IO”2 2.6x 10-5

1.IX1O”4 4.3X108

4.7XIO”5 I.9X1O”5

7.6x IO”4 3.OXI 07

5. IX1O’ 2.1 X1O”*

I.lxlo”f 4.6x10-5

2.8XI02 I .4X 10”5 6.6 3.2x 103

4. IX105 2. IX108 1.4x 10”2 6.8x10-6

1.8XI05 9.OX10-9 5.9XIO”3 2,9x 10-6

2.9x IQ4 I.5X107 9.5X1O”* 4.8x 105

I.4X1OI 7. IX1O”3 4.2x103 2.1

3. IXIO-2 1.6x105 9.2 4,6x10-3

unlikely
a For 951h percentile meteorological conditions, With the exception of doses due to criticality, the stated doses are from the

inhalation-of plutonium, and represent dose commitments that would be received over the lifetime of the impacted individual.
b Increased likelihood (or probability) of cancer fatali!y for a hypothetical individual (a single noninvolved worker at a distance of

1,~ m [3,28 1 ft] or at the site hundary, whichever is stiler, or for a hypothetical individual in the offsite population at the site
boundary) if exposed to the indicaled dose. The value assumes that the accident has occurred.

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given expasure to the
indicated dose. me value assumes that the accident har occurred.

Key: LANL, ks Alamos National Laboratory.

The most severe consequences of a design basis accident would be associated with a nuclear criticality.
Bounding radiological consequences for the MEI would resulti nadoseof2.8x10-2 rem, corresponding to an
LCF probability of 1.4x10-5. Consequences of the criticality for the general population in the environs of
LANL would include an estimated 3.2x10-3 LCF. The frequent y of such an accident is estimated to be
between 1 in 10,000 and I in 1,000,000 per year.

Consistent with the analysis presented in tbe Sforage and Disposition Final PEIS, the noninvolved worker is
assumed to bc 1,~ m (3,281 ft) from the location of the accident or at the site boundaty, whichever is closer,
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and downwind from that location. For design basis accidents, the radiological consequences for this worker
were estimated to be the highest for the criticality accident, The consequences of such an accident would

include an LCF probability of 2.6x 10“5.

The radiological effects from total collapse of the lead assembly fabrication facility at LANL in the
beyond-design-basis earthquake would be approximately 2.1 LCFS in the population residtng witbin 80 km
(50 mi) of LANL. It should be emphasized that a seismic event of sufficient magnitude to collapse these

facilities would likely cause the collapse of other DOE facilities, and would almost certainly cause widespread
failure of homes, office buildings, and other structures in the surrounding area. The overall impact of such
an event must therefore be seen in the context not only of the potential radiological impacts of these other
facilities, but of hundreds, possibly thousands, of immediate fatalities from falling debris. The frequency of
an earthquake of this magnitude is estimated to be between 1 in 100.000 and 1 in 10,000,000 per year.

No major consequences for the maximally exposed involved worker would be ex~ted from leaks, spills, and
smaller tires, These accidents are such that involved workem would k able to evacuate immediately or would
not be affected by the events. Explosions could result in immediate injuries from flying debris, as well as the
uptake of plutonium and umnium partictdates through inhalation. If a criticality occumed, workers within tens
of meters could receive very high to fatal radiation exposures from the initial burnt. The dose would strongly
depend on the magnitude of the criticality (number of fissions), the distance from tbe criticality, and the
amount of shielding provided by the structures and equipment between the workers and accident. The design
basis and kyonddesign-basis earthquakes would also have substantial consequences, ranging from workers
being killed by debris from collapsing equipment and structures to high radiation exposures arrd uptakes of
rad}onuclides. For most accidents, immediate emergency response actions should reduce the consequences
to workers near the accident.

4.27.4.6 Transportation

Plutonium dioxide would already be at LANL so no shipping would be required for this material. These
facilities would receive uranium dioxide and other material needed to assemble MOX fuel bundles from a
nuclear fuel fabricator and would ship MOX fuel assemblies to a reactor site. Approximately 20 shipments
of mdioactive materials would be carried out by DOE. The total distance traveled on pubiic roads by trucks

Cqing radioactive materials would& about 55,000 km (34,ooo mi),

Impacts uf Incident-Free Transportation. The dose to transportation workers from all transportation

activities under this lead assembly alternative has been estimated at 1.5 person-rem, the dose to the public,
10.3 person-rem. Accordingly, the incident-free transportation of radioactive material would result in
5.9x 10-4 LCF among tmnsportation workers and 5.1x10-3 LCF in tbe total affected population over the
duration of the transportation activities. The estimated number of nonradiological fatalities from vehicular
emissions would be 1.5x104.

fsnpaeta of Accidents During Ground Transportation. Estimates of the total ground transportation accident
risks follow: a radiological dose to the population of 6.2 person-rem, resulting in a total population risk of
3.1 X10”3 LCF and traffic accidents resulting in 6.7x104 traffic fatality.

4.27.4.7 Other Resource Areas

Other resource areas include geology and soils, water resoumes, ecological resources, cultural and
paleontological resources, land use and vistad resottmes, and soci~onomics. Impacts on these msoume areas

~ primarily related to the construction of new buildings and the number of persons employed to SUppOrI the
activities. Because a relatively small number of largely existing personnel are expected to perform the lead
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assembly fabrication in existing bui [dings (i.e., no new buildings would be constructed and no additional land
disturbed), little or no impacts are expected to any of these resource areas.

4.27.4.8 Environmental Justice

As demonstrated throughout the analyses presented in this section, the lead assembly fabrication activities at
LANL would pose no significant health risks to the public. The expected number of LCFS as a result of the
radiation released from these activities in the general population residing within 80 km (50 mi) of LANL

would be 1.2x10-5; thus, no additional LCFS would be expected (see Table 4-247). Transportation related
to these activities would not be expected to result in any LCFS either. The number of transportation-related
fatalities in the total population along the shipping routes would be expected to increase by 8.3x 10-3 due to
radiological impacts, by 1.5x10-4 due to emissions, and by 6.7x104 as a result of traffic accidents; thus, no
transportation-related fatalities would be expected (see Section 4.27.4.6). Risks posed by the implementation
of the LANL alternative for lead assembly fabrication would be negligible regardless of the racial or ethnic
composition, or the economic status of the population, Therefore, the lead assembly fabrication activities at
LANL would have no significant impacts on minority or low-income populations.

4.27.5 SRS

4.27.5.1 Air Quality and Noise

Potential air quality impacts of modification of facilities for lead assembly fabrication at SRS would not be
major. Emissions from modification would result from welding and vehicle emissions from moving
employees, equipment, and wastes. All modification activities would be inside existing buildings. Air
pollutant concentrations from these modification activities would result in little increase in air pollutant
concentrations at the site boundary.

Outdoor noise sources during modification would be limited to employee vehicles and truck traffic. Traffic
associated with mcditication of these facilities would be a small fraction of the existing traffic associated with
activities at SRS and should result in little or no increase in traffic noise levels along roads to the site.

Operational air quality impacts would result from emissions from emergency diesel generators, employee
vehicles, and trucks moving materials and wastes. Emissions from heating these existing buildings would not

change. The change in vehiculw traffic would fx small because most of the operations employees are expected
to be existing employees, and that numbr is small in comparison to cumnt employment at SRS, Incremental
air pollutant concentrations (e.g., carbon monoxide or nitrogen dioxide) for the site from operation of the lead
assembly fabrication facility would be smaller than the levels shown in Table 4–79, and the concentrations at
the site boundary would continue to meet ambient air quality standards. Radiological emissions we expected
to be minor with the MEI receiving an additional dose of less than 0.0001 mrem/yr. The overall site would
be expected to remain within the 10-mrem/yr NESHAP limit.

Noise sources during nperation would include employee vehicles and trucks and may include new ventilation
equipment. Traffic noise associated with operating these facilities would occur on the site and along offsite
Iccal and regional transportation routes used to bring materials and worke”mto the site, Traffic associated with
o~rating these facilities would be a small fraction of the existing traffic associated with activities at SRS and
should result in little or no increase in traffic noise levels along roads to the site, Noise from ventilation
equipment should be similar to noise from existing ventilation equipment.
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4.27.5.2 Waste Management

Table 4-250 compares the waste generated during modification of facilities for lead assembly fabrication at
SRS with the existing treatment, storage, and disposal capacity for the various waste types. No TRU waste,

LLW, or mixed LLW would be generated during modification. For this SPD EIS, it is assumed that hazardous
and nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices.

Table 4-250. Potential Waste Management Impacts of Modification of Facilities
for Lead Assembly Fabrication at SRS

Estimated Estimated Additional Waste Generation m a Percent of b
Additional Waste Characterization or Storage Disposal

Waste Typea Generation (m3/yr) Treatment Capacity Capacity Capacity

Hazardous 1 NA NA NA

Nonhazardous

Liquid 2,350 2’ NA <Id

Solid 19 NA NA NA

~ See definitions in Append8x F.8.
Treaonent, storage, and disposal capacities are compared with estimated additional waste generation assuming a 2-year
modification period.

‘ Percent of the capacity of H.Area sanitary sewer.
d Percent of the capacity of Central Sani!ary Wastewater Treatment Facility,
Key: NA, not applicable (i.e., il is assumed that the majorily of the bazacdous and nonhazardous solid waste would be treated and
disposed of off tbe site by the constmct ion contractor).

Hazardous waste genemted during reedification of facilities for lead assembly fabrication would be typical of
those generated during construction of an industrial facility. Any hazardous waste generated during
mcdhication would bc packaged in DOT-approved containers and shipped off the site to ~rrnittcd commercial
recycling, treatment, and disposal facilities. The additional waste load generated during the modification
period should not have a major impact on the SRS hazardous waste management system.

Nonhazardous solid waste generated during modification of facilities for lead assembly fabrication would be
packaged in conformance with standard industrial practice and shipped to offsite commercial facilities for
recycling or disposal. The additional waste load generated during the mdlfication period should not have a
major impact on the SRS nonhazardous solid waste management system.

To be conservative, it was assumed that all nonhazardous liquid waste generated during modification of

facilities for lead assembly fabrication would be managed at the Central Sanitary Wastewater Treatmem
Facility. Nonhazardous liquid waste generation during modification of these facilities is estimated to be
2 prcent of the 136,274-m3/yr (178,246-yd3/yr) capacity of the H-Area sanifafy sewer and less than 1 percent
of the 1.03 million-m3/yr (1.35 miOion-yd3/yr) capacity of the Central Smifary Wastewater Treatment Facility.
Therefore, management of these wastes at SRS should not have a major impact on the nonhazardous liquid
waste treatment system during the mtilficafion period.

Table 4-251 compares the existing site treatment, storage, and disposal capacities with the expected waste
generation rates from lead assembly fabrication at SRS. No HLW would be generated during lead
assembly fabrication.

Depending in pm o. decisions in the RODS for the WM PEIS, wmtes could be treated and disposed of at SRS
or at other DOE sites or commercial facilities. According to the ROD for TRU waste issued on January 20,

1998, TRU and mixed TRU waste would be cenified on the site to current WIPP waste acceptance criteria and
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Table 4-251. Potential Waste Management Impacts of Operation of
Lead Aseembly Facility at SRS

Estimated Estimated Additional Waste Generation as a Percent of b

Additional Waste Characterization or Storage Disposal
Waste Typea Generation (m3/yr) Treatment Capacity capacity capacity

TRUC 41 2 <1 <1 of WIPP

LLW 200 1 NA 2

Mixed LLW I <1 <1 NA

Hazardous <1 <1 <1 NA

Nonhazardous

Liquid 1,6W ,d NA <Ie

Solid I ,300 NA NA NA

a See definitions in Appendix F.8,
b Treatment capacities, and the disposal capacity for nonhazardous liquid waste, are compared with estimated additional waste

generation annually. All other storage and disposal capacities are compared with total estimated additional waste generation
assuming a 3-year operation period

c Includes mixed TRU waste. Facilities are not expected to generate remotely handled TRU waste.
d ~ercent of the capacity OfH-Area sanitary sewer.

e Percent of the capacity of Central Sanitary Wastcwater Treatment Facility.
Key: uW, low-level wastq NA, not applicable (i.e., the majority of this waste is not routinely treated, stored, or disposed of on the
site); ‘tRt3, transuranic; WIPP, Waste Isolation Pilot Plant.

shipped to WfPP for disposal. Current schedules for shipment of TRU waste to WIPP would accommodate
the shipment of contact-handled TRU wrote from SUWIUSplutonium disposition facilities beginning in 2016
(DOE 1997b: 17). Therefore, it is assumed the TRU waste would be stored on the site until 2016. This SPD
EIS also assumes that LLW, mixed LLW, hazardous wrote, and nonhazardous wwte would be treated, stored,
and disposed of in accordance with cur’rent site practices. Impacts of treatment, storage, and disposal of
radioactive, ha.mrdous, and mixed wastes at SRS are described in the SRS Was~e Management Final EIS
(DOE 1995c).

TRU wastes would be treated, packaged and certified to WIPP waste acceptance criteria at the lead assembly
fabrication facilities. Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to
WIPP would occur at the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generated by lead assembly fabrication is estimated to be 2 percent of the 1,720-m3/yr
(2,250-yd3/yr) ~lanned capacity of the TRU Waste Characterization and Certification Facility. A total of
132 m3 ( 173 yd ) of TRU waste would be generated over the 3-year operation Pried. If all of the TRU waste
were stored on the site, this would be less than 1 percent of the 34,400 m3 (45,000 yd3) of storage capacity
available at the TRU Waste Storage Pads. Therefore, impacts of the management of additional quantities of
TRU waste at SRS should not be major.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and less than
1 percent of the cumnt 168,500-m3 (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of
TRU waste at WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW would be packaged, certified, and accumulated at the lead assembly fabrication facilities before transfer
for treatment and disposal in existing onsite facilities. A total of 700 m3 (916 yd3) of LLW would k generated
over the 3-year opration Pried. LLW generated by lead assembly fabrication is estimated to be 1 percent of
the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility (CIF) and 2 percent of the
30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults, Using the 8,687-m3/ha (4,598 -yd3/acre)
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disposal land usage factor for SRS published in the Sforage and Disposition Firral PEIS (DOE 1996aE-9),
700 m3 (916 yd3) of waste would require 0.1 ha (0.25 acre) of disposal space at SRS. Therefore, impacts of
the management of this additional LLW at SRS should not be major.

Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a
manner consistent with the site treatment plan for SRS. Mixed LLW generated by lead assembly fabrication
is estimated to be less than 1 percent of the 17,830-m3/yr (23,320-yd 3/yr) capacity of CF, and less than
1 percent of the 1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings. Therefore, the
management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

Hazardous waste would k packaged at the generating facility for treatment and disposal at a combination of
onsite and offsite facilities. Assuming that all hazardous waste is managed on the site, hazardous waste

generated by lead assembly fabrication is estimated to be less than 1 percent of the 17 ,830-m3/yr
(23,320-yd3/yr) capacity of CfF, and less tharr 1 percent of the 5,200-m3 (6,800-yd3) capacity of the hazardous
waste storage buildings. The management of these additional hazardous wastes at SRS should not have a
major impact on the hazardous waste management system. If all LLW, mixed LLW, and hazardous waste
generated by lead assembly fabrication activities is treated in CIF, this additional waste would be only
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of CfF.

Nonhazardous solid waste would be packaged and transported in conformance with standard industrial
practice. Recyclable solid wastes such as office paper, metal carrs, and plastic and glass bottles would be sent
off the site for recycling. The remaining solid sanitary waste would be sent to a non-DOE disposal facility.
This additional waste load should not have a major impact on the nonh-dous sofid waste management
system at SRS.

To be conservative, it was assumed that all nonhazardous wastewater would be managed in H-Area.
Nonhazardous wastewater would k treated, if necessazy, before being discharged to the H-Area sarri~ sewer
system, which connects to the Central Sanitary Wastewater Treatment Facility. Nonhazardous liquid waste
generated by lead assembly fabrication is estimated to be 1 percent of the 136,274-m3/yr (1 78,246-yd3/yr)
capacity of the H-Area sanitary sewer and less than I percent of the 1.03-milfion-m3/yr (1,35-million-yd3/yr)
capacity of the Central Sanitary Wastewater Treatment Facility. Therefore, management of nonhazardous
liquid waste at SRS should not have a major impact on the wastewater treatment system.

4.27.5.3 Infrastructure

Site infmstnrcture includes those utilities and resources required to suppott mcditication and operation of the
facilities for the proposed lead assembly program in Buildlng 221–H. Proposed activities would use existing
faci Iities, therefore, utility connections are in existence. See Table 3-64 for additional information on the
infrastructure characteristics of Building 22 1–H. To support lead assembly fabrication, annual electricity
requirements are estimated to increase by 720 MWh. Current annual electrical usage M Building 221-H is
120,000 MWh, with a current annual capacity is 500,000 MWh. An additional annual coal requirement for
heating is estimated at 60 t (66 tons). An estimated 4,600 I ( 1,215 gal) of diesel oil for emergency generators
is also required. Fuel is prucured on the site on an as-needed basis. Annual total groundwater usage for
sarritary and nonsanitary needs are estimated to be 1.6 million 1(423,000 gal). Current annual water usage is
380 million 1(100 million gal), while the ctrment capacity is 1.5 billion I (396 million gal). There would not
be any major impacts to infrastructure should the decision be made to conduct the proposed lead assembly
program in Building 221-H (O’Connor et al. 1998e),
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4.27.5.4 Human Health Risk

Radiological fmpacts. No radiological risk would be incurred by members of the public frum modification
of existing facilities for lead assembly fabrication at SRS. Moreover, doses to construction workers should
not exceed normally low levels attributable to routine uccupancy. Nonetheless, construction workers would
be monitored (badged) as appropriate, to help ensure that doses are maintained as low as is
reasonably achievable.

Table 4-252 reflects potential radiological impacts of normal operations on three individual receptor groups

at SRS: the population living within 80 km (50 mi) in the year 2005, the maximally exposed member of the
public, and the average exposed member of the public. The table depicts the projected LCF risks to these
groups from annual operation of the lead assembly facility. To put operational doses into perspective,
comparisons with doses from natural background radiation are also provided in the table.

Table 4-252. Potential Radiological Impacts on the Public
of Operation of Lead Assembly Facifity at SRS

Population witfdn 80 km for year 2005

Dose (person.remlyr) 6.6x I0“3

Percent of natural background’ 3.0XIO”6

Associated latent fatal cancers 3.3XIO”6

Maximally exposed individual

Annual dose (mremfyr) 5.5 X1O-5

Percent of natural background’ I .9x 105

Associated latent fatal cancer risk 2.8x IO”11

Average exposed individual within 80 kmb

Annual dose (mrem/yr) 8.8 XIO”6

Associated latent fatal cancer risk 4.4X IO”)2

* ~e annualnaturalbackground radiation level at SRS is 295 mrem for the average individual;
the population within 80 km (50 mi) in 2005 would receive 222,400 person-rem.

b Obtained by dividing tbe population dose by the number of people projected to live wirhin
80 km (50 rni) of SRS in 2W5 (754,~).

Source: Appendix 1.

Given incident-free operation of the lead assembly facility, the total population dose in the year 2005 would
be 6.6x10-3 person-rem. The corresponding number of LCFS in the population around SRS from annual
operation of the facility would be 3.3x10-6. The total dose to the maximally exposed member of the public
from annual ofxration would be 5.5x 10-5 mrem; tiis comesponds to an LCF risk of 2.8x 10-1]. The impacts
on the average individual would be lower.

Doses to involved workers from normal operations are given in Table 4253; these workers are defined as
those directly associated with lead assembly fabrication activities. Under the proposed action, the annual
average dose to lead assembly facility workers would be an estimated 500 mrem. The annual dose received
by the total involved workforce for this facility would be 28 person.rem, which corresponds to 0.011 LCF.
Doses to individual workem would be kept to minimal levels by instituting badged monitoring, administrative
limits, and ALARA programs (which would include worker rotations).

Hazarduus Chemical Impacts. Limited hazardous chemical releases would be expected as a result of
modification or operation activities. However, concentrations would be within the regulated exposure limits.
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Table 4-253. Potential Radiological Impacts on Involved Workers of
Operatjon of Lead Assembly Faciljty at SRS

Number of badged workers 55

Annual total dose (person-rernlyr) 28

Associated latent fatal cancers 0.01 I

Annual average worker dose (mretiyr) 500

Associated latent fatal cancer risk 2.OXI04

Note me radiological limit for an individual worker is 5,~ nuetiyr (fK)E 1995e). However,
[he maximum dose to a worker involved in operations would be kept below the
DOE administrative control level of 2,~ nuetiyr. An effective AS.ARA program would
ensure that doses are reduced to levels that are as low as is reasonably achievable.
Source: O’Connor et al. 1998e.

4.27.5.5 Facility Accidents

The SRS lead assembly fabrication option would involve a total of 59,000 person-days of construction labor.
Thus, given standard industrial accident rates, 24.3 cases of nonfatal occupational injury or illness and
0.034 fatality would be expected.

The potential consequences of postulated bounding facility accidents from lead assembly operations at ~RS

arc p~sented in Table 4-254. The source terms are identical to those for lead assembly o~rations at ANL-W;
the different consequences are attributable to differences in stack height, meteorology, site boundary distance,
and population.

The most severe consequences of a design basis accident would be associated with a nuclear criticality.
Bounding radiological consequences for the MEI would result in a dose of 9.3x 10“4rem, corresponding to an
WF probability of 4.6x1U7. Consequences of the criticality for the general population in the environs of SRS
would include an estimated 6.5x104 LCF. ‘lIre f~uency of such an accident is estimated to be between 1 in
10,000 and I in 1,000,000 per yew.

Consistent with the analysis presented in the Storage and Disposition Final PEIS, the noninvolved worker is
assumed to bc 1,000 m (3,281 ft) from the Imation of the accident or at the site boundary, whichever is closer,
and downwind from that location. For design basis accidents, the radiological consequences for this worker
were estimated to be the highest for the criticality accident. The consequences of such an accident would
include an LCF probabilityy of 4,0x 10“6.

The radiological effects from total collapse of the lead assembly fabrication facility at SRS in the beyond-
design-basis earthquake would be approximately 1.1 LCF in the population residing within 80 km (50 mi) of
SRS. It should k emphasized that a seismic event of sufficient magnitude to collapse these facilities would
likely cause the collapse of other DOE facilities, and would almost certainly cause widespread failure of
homes, office buildings, and other structures in the surrounding area. The overall impact of such an event must
therefore be seen in the context not only of the potential radiological impacts of these other facilities, but of
hundreds, possibly thousands, of immediate fatalities from falling debris. The frequency of an earthquake of
this magnitude is estimated to be between 1 in 100,000 and 1 in 10,000,000 per year.

No major consequences for the maximally exposed involved worker would& expected from leaks, spills, and
smaller fires. These accidents m such that involved workem would be able to evacuate immediately or would
not be affected by the events. Explosions could result in immediate injuries from flying debris, as well as the
uptake of plutonium and uranium particulate through inhalation, If a criticality occumd, workers within tens

of meters could receive very high to fatal radiation exposures from the initial burst. The dose would strongly
depend on the magnitude of the criticality (number of fissions), the distance from the criticality, and the
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Table 4-254. Accident Impac* of Lead Assembly Fabricati at *S
Probability
of Cancer Probabifkty
Fatalitv of Cancer Latent

Dose to Given D;se Doss at Fatefity Population Cancer
Noninvolved to Site Given Dose Dosr Within Fatalities

Frequency Worker Noninvolved Borrnda~ at Site aakm Within
Accident (Per year) (rem)a Workerb (rem)a

Criticality

BOmtdarYb(pe59an-rcm)a 8ft func
Extremely I. OX1O2 4.0XIO”6 9.3XI0-4 4.6x10-7 I .3 6.5x104
unlikely

Design basis Unlikely
earthquake

Design basis tire Unlikely

Design basis Extremely
explosion unlikely

Beyond-design-basis Extremely
earthquake unlikely to

beyond
extremely
unlikely

Beyond-design-basis Beyond
tire extremely

unlikely

a For 95th percentile meteorological conditions. Wirh the exception of doses due to criticality, the stated doses are from the
inhalation of plutonium, and represent dose commitments that would be received over the lifetifm of tk impacted individual.

b Increased Iikelihd (or probability) of cancer fatality for a hypothetical individual (a single noninvolved worker at a distance of
1,~ m [3,28 I ft] or at the site bundary, whichever is smaller, or for a hyptheticat individud in tbe offsite population at the site
boundary) if exposed to the indicated dose. The value assumes that tbe accident has occurred.

c Eslimated number of cancer fatalities in the entire offsite population out to a distance of 80 km (50 mi) given exposure to the
indicated dose. me value assumes that the accident bas occurred

7.8xIO”6 3.1 XIO”9

3.4X106 I.3X109

5.5xlo-5 2.2XI0-8

2.6x I0’ I .Ox 102

5.8x IO”2 2.3x IO”5

1.3XI04 6.7x10”10 5.6x 10-3 2.7xIO”6

5.8x10-7 2,9x1010 2.4x103 I .2x 106

9,5xlo6 4.7X109 3.9x I0-2 1.9XI0-5

8.8X1O’ 4.4XI04 2.2XI03 1.1

2.OXIO-3 9.8x10-7 4.9 2.4x10-3

amount of shielding provided by the stmcmres arrd equipment between the worker’s and accident. The design
basis and byond-design-bmis earthquakes would also have substantial consequences, ranging from workers
being killed by debris from collapsing equipment and sttucmres to high radiation exposures and upt~es of
radionuclides. For most accidents, immediate emergency response actions should rsduce the consequences
to workers near tf3e accident.

4.27.5.6 Transportation

Plutonium dioxide would be shipped from LANL to lead assembly fabrication facilities at SRS. These
facilities would also receive umium dioxide end other material needed to assemble MOX fuel bundles from
a nucleer fuel fabricator end would ship MOX feel assemblies to a reactor site. Approximately 20 shipments
of radioactive materials would be carried out by DOE. The total distance traveled on public roads by trucks
carrying radioactive materials would be about 84,000 km (52,000 mi).

Impacts of Incident-Free Transportation. The dose to transportation workem from all transportation
activities under this lead assembly alternative has been estimated at 1.5 person-rem; the dose to the public,
10.2 person-rem. Accordingly, the incident-free transportation of radioactive material would result in 5.9x104
LCF among tmsportation workers and 5.1 x 10“3LCF in the totsl affmted population over the duration of the

trmsportation activities. The estimated number of nonradiological fatalities from vehicular emissions would
be 3.4x10-4.
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fmpaets of Accidents During Ground Transportation. Estimates of the total ground transportation accident

risks follow: a radiological dose to the population of 6.7 person-rem, resulting in a total population risk of
3.4x 10-3 LCF; and traffic accidents resulting in 7.3x10-4 traffic fatality.

4.27.5.7 Otfser Resource Areas

Other resource areas include geology and soils, water resources, ecological resources, cultural and
paleontological resources, land use and visual resources, and socioeeonomics. Impacts on these resoume areas

are primarily related to the constmction of new buildings and the number of persons employed to support the

activities. Because a relatively small number of largely existing personnel are expected to perform the lead
~ssembly fabrication in existing build}ngs (i.e., no new buildings would be constmcted and no additional land
disturbed), little or no impacts are expected to any of these resource areas.

4.27.5.8 Environmental Justice

As demonstrated throughout the analyses presented in this section, the lead assembly fabrication activities at

SRS would pose no significant health risks to the public. The expected number of LCFS as a result of the
radiation released from these activities in the general population residing within 80 km (50 mi) of SRS would
be 3,3x10-6; thus, no additional LCFS would be expected (see Table 4252). Transportation related to these

activities would not be expeeted to result in any LCFS either, The number of transportation-related fatalities
in the total population along the shipping routes would bc ex~ted to increase by 8.5x 10-3 due to radiological
impacts, by 3.4x104 due to emissions, and by 7.3x104 as a result of traffic accidents; thus, no transportation-
related fatalities would be expected (see Section 4.27.5.6). Risks posed by the implementation of the SRS
alternative for lead azsembly fabrication would be negligible regardless of the racial or ethnic composition,
or the economic status of the population. Therefore, the lead azsembly fabrication activities at SRS would have
no significant impacts on minority or low-income populations.

4.27.6 Postirradisstion Examination

After the lead assemblies have been irrtilated, they would be shipped to a postirradiation facility where they
would be disassembled and examined. DOE facilities king considered for this work include ANL-W and

ORNL. These two sites are currently the only sites that possess the capability to conduct postirradiation
examination activities without major modifications to facility and processing capabilities. The only facility
mdlfication that might be needed to perform the work is to increase the size of the hot cell to receive a fuO-
size fuel assembly.

4.27.6.1 Transportation

In order to support these activities, the spent MOX fuel assemblies would be shipped from the reactor site to
the postirradiation examination facilities. Becaose it not known where the reactor would bs located, it has been
assumed that the fuel would be shipped 4,000 km (2,486 mi) to a postirradlation examination facility.
Approximately eight shipments of radioactive materials would be carried out by DOE. The totai distance
traveled on public roads by tmcks carrying radioactive materials would be 32,000 km (20,000 mi). The
transportation impacts for postirradiation examination have been included in the impacts presented in
Sections 4.27.1 to 4.27.5,

Impacts of Incident-Free Transportation. The dose to transportation workers from all transportation

activities related to postirrsdiation examination has been estimated at 1.5 ~rson-rem; the dose the public,
10,2 person-rem. Accordingly, the incident-free transportation of radioactive material would result in
5.8x 10-4 LCF among transportation workers and 5.1x10-3 LCF in the total affected population over the
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duration of the transportation activities. The estimated number of nonradiological fatalities from vehicular
emissions would be 8.3x IO”5.

Impacts of Accidents During Ground Transportation. The total ground transportation accident risks for
shipping spent fuel assemblies to the postirradiadon examination facility is estimated to be 0.0027 LCF from
radiation and 2.5 x10-4 traffic fatality.

4.27.6.2 ANL-W

Radiological Impacts. Noradiological risk would beincumed bymemkm of thepublic from tie minor
modification of the hot cell at the postirradiation examination facility at ANL-W. Moreover, doses to
assmiated workemshould notexceed thenomally lowlevels attribumble toroutinewcupancy. Nonetheless,
workers would be monitored (badged) as appropriate, tohelpensure that doses are maintained as Iow as is
reasonably achievable.

There would be no radiological releases associated with tbe normal operation of the postimadiation
examination facility at ANI-W; thus, there would be no radiological impacts incumed by the public fmm this
facility.

Doses to involved workers from normal operations are given in Table 4–255; these workers are defined as
those directly associated with postimadiation examination facility activities. Under theproposed action, the
mnudavemge dosetopostidiation exmination facility workers isestimatedtob 177mrem. Theanrmal
dose received by the total involved workforce for this facility would be 1.8 person-rem, which corresponds to
7.1x10-4 LCF. Msestoindividual workemwould bekeptto minimal levels byinstituting btigdmonitoring,
administrative limits, and ALARA programs (which would include worker rotations).

Table 4-255. Potential Radiologicssl Impacti on Involved Workers
of Operation of Postirradiation Examination Facifity at ANL-W

Number of badged workers 1o“

Total dose (person-redyr) 1.8

Associated latent fatal cancers 7. IX104

Average worker dose (nrrerrr/yr) I 77

Associated latent fatal cancer risk 7. IXIO-5

a ~emaximumes[imated dosetooncof these workers is347metiyr.
Key: ANLW, Argonne National Laboratory-West.
No@. ~eradiologicd lititfor mindividual worker is5,~mtiyr (MElW5e). However,
the maximum dose to a worker involved in operations would be kept below the DOE
adndnistrative conlmllevelof2,W nuetiyr Aueff@tive ALARApro~am would ensumtbat
doses are reduced to levels that areas low as is reasonably achievable.
Sourcs: OConnoret al. 1998a.

Hazardous Chemical Impacta. Limited hazardmrs chemical releases would be expected as a result of
modification or examination activities. However, concentrations would be within the regulated exposure
limits.

Facility Accidents. The accident risks to the public, worker, and environment from postirradiation

examination of spent light water reactor (LWR) fuel mds have been analyzed at a number of existing DOE and
commercial facilities (PNL 1996). Spent fuel rods or assemblies are shipped from the reactor site to a
postimadiation examination facility inheavy shielded casks. Fuel rods aretypically removed from the fuel
msemblies or bundles indmp, water-fiIled fuel storage basins andtransfe~d viaheavyi shieIded casks. The
rods are transferred from thecasks toheavily shielded hotcells designed toprotect theoperators from the
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intense gamma and neutron radiation. Accidents wcurring in the hot cells due to fuel examination, including
spills, fires, and handling accidents, would not result in unfiltered releases or serious worker exposures due
to the multiple HEPA filters on the cell exhaust and the heavy construction and shielding of the cell. The most
severe accident conceivable with these t~s of operations would be nuclear criticality. The amount of spent
fuel necessary for an accident to be physically possible, however, would be at least one to two orders of
magnitude greater than would normally be available during postimadiation examination. Such an accident
could result in high, though probably not fatal, radiological exposures to hot cell workers. Noninvolved
workers and members of the public would also be exposed to doses in the range of fractions of a millirem to
a hundred millirem, depending on distance from the facility. For example, a criticalityy of 1x1019 fissions
would result in increased probabilities of fatal cancer to the noninvolved worker and MEI of 3.1 x 10-5 and
2.5x 10-6, respectively, No LCFS would be expected in the general population as a result of the accident.

4.27.6.3 ORNL

Radiological Impacts. No radiological risk would be incurred by members of the public from the minor
modification of the hot cell at the postimadiation examination facility at the Oak Ridge National Laboratory
(ORNL). Moreover, doses to associated workers should not exceed the normally low levels attributable to
routine occupancy. Nonetheless, workers would be monitored (badged) as appropriate, to help ensure that
doses are maintained as low as is reasonably achievable.

There would be no radiological releases associated with the nomal operation of the postirradiation
examination facility at Om them would k no radiological impacts incurred by the public from this facility,

Doses to involved workem from normal operations are given in Table 4-256; these workers are defined as
those directly associated with postirradiation examination facility activities, Under the proposed action, the
annual average dose to postirradiation examination facility workers is estimated to be 177 mrem. The annual
dose received by the total involved workforce for this facility would be 1.8 person-rem, which corresponds to
7.1 xl 04 LCF. Doses to individual workerz would be kept to minimal levels by instituting badged monitoring,
administrative limits, and ALARA programs (which would include worker rotations).

Table 4-256. Potential Radiological Impsrc@ on Involved Workers of
Operation of Postirradiation Examination Facifity at ORNL

Number of badged workers 10“

Total dose (person-retnlyr) 1.8

Associated latent fatal cancers 7. IXI04

Average worker dose (mretiyr) 177

Associated latent fatal cancer risk 7.1X105

a The maximum estimated dose to one of these workers is 347 mretiyr.
Kefi ORNL, Oak Ridge Narional Laboratory,
Note me radiological limit for an individual worker is 5,00il mremlyr (DOE 1995e). However,
tbe maximum dose to a worker involved in operations would be kept below the DOE
administrative contrul level of 2,~ nrretiyr. An effective ALARA program would ensure that
doses are reduced to levels that areas low as is reasonably achievable.
Source: O’Connor et al. 1998f.

Hazardous Chemical Impacts. Limited hazardous chemical releases would be expected as a result of
modification or examination activities. However, concentrations would be within the regulated exposure
limits.
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Facility Accidents. The impacts of accidents associated with Postidiation examination activities at ORNL
m substantially equivalent to those associated with the same activities at ANL-W as discussed in S&tion 4,27,6.2,
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4.28 SUMMARY OF STORAGE AND DISPOSITION PEIS GENERIC REACTOR ANALYSIS

Section 4.3.5.2 of the Srorage and Disposition Final PE/S provides an analysis of the Existing Light Water
Reactor Alternative proposed in that document. This alternative is consistent with the MOX fuel fabrication
alternatives proposed in this SPD EIS. Assemblies containing MOX fuel rods would replace some of the
low-enriched uranium fuel assemblies in one or more existing domestic, commercial power reactors. The
Srorage and Disposition Final PEIS evaluated this alternative as the operation of a minimum of three reactors
that could be Iocatcd at the same or different sites, and presented the impacts in the context of a generic range
of conditions that could exist at potential locations. Those impacts are summarized here, as they are used to
present a complete picture of potential impacts of implementing the MOX fuel fabricating alternatives
proposed in this SPD EIS.

The Storage and Disposition Final PE[S indicates that the only changes to an existing reactor site might be
a small addition to the fuel receiving and storage buildings to properly handle MOX fuel. However, if this
were required, it would he only a minor change to the plant profile and would be anticipated to use land are~

previously disturbed. Tbercfore, any new constmction would be inconsequential. As a result, land use; visual,
cultural, and paleontological resources, geology and soils; and site infrastructure would not be affected by any
new construction or other activities related to MOX fuel use. Neither would there be any effect on air quality
and noise, ecological and water resources, or sucioeconomics.

Use of MOX fuel would not generate high-level or TRU waste, nor would it be expected to increase the
amount or change the content of the waste generated. Although the radionuclide distribution in the waste
would be somewhat different, the Storage and Disposition Final PE/S indicates that system modifications
would not be expected to be required to comply with regulatory requirements. It also indicates that while there
would be no additional waste generated as a result of using MOX fuel, more spent fuel would be generated
as a result of the proposed disposition of SUWIUSplutonium as MOX fuel. This was attributed to the assumed
practice of removing the MOX fuel assemblies from the reactor as soon as the fuel had been irradiated enough
to meet the Spent Fuel SWdard, rather than leaving it in the reactor for the maximum length of time. The
Storage <IndDisposition Final PE/S indicated that even so, there would be sufficient space at the reactor sites
(in either spent fuel puuls or dry storage) to store the additional spent fuel until it could be sent to a geologic
repository pursuant to the Nuclear Waste Policy Act (NWPA),

During normal operation, there would be both radiological and hazardous chemical releases to the
environment, and also direct in-plant exposures. However, the radiological doses and resulting fatal cancer
risks to both the average and mwimally exposed member of the public, and also to the population, would not
be significantly different than operations with a uranium core. The Storage and Disposiriorz Final PEIS
predicts that the annual population dose would be less than 2.0 person-rem. Nonradiological chemical
emissions, and consequently, hazardous chemical impacts, which were essentially zero, would not change as
a result of using MOX fuel.

Doses to onsite workers from normal operations with a uranium core would range from 280 to 540 mremfyr.
Using MOX fuel could increase worker dose by 1.3 to 2.7 mretiyr, to a range of281 to 543 mrerrr/yr. Dose
to the total site workforce could increase by 1,6 to 4.8 person-rem/yr, from a range of 327 to
1,190 persOn-rem/yr to 331 to 1,193 person-remfyr.

The Storage and Disposition Final PE/S also evaluated the potential impacts from a set of postulated highly
unlikely accidents with potentially severe consequences at a domestic, commercial power reactor using both
uranium-only and MOX cores. In this evaluation, the Storage and Disposition Final PE/S cited a report by
the National Academy of Sciences (NAS), Management and Disposition of Excess Weapotts P/Lfro~i~//n
Reactor-Relurcd Opriorrs (NAS 1995). This NAS report indicates that the potential influences on safety of
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the use of MOX fuel in LWRS3 we~ extensively studied in the United States in the 1970s in the Final Generic
Environmental Impact Statement on the Use of Recycled Plutonium in Mixed Oxide FLtcl in Light Water
Cooled Reacrors. NUREG-0002 (NRC 1976). Regarding effects of MOX fuel on accident probabilities, the
NAS report states,”. no important overall adverse impact of MOX use on the accident probabilities of the

LWRS involved will OCCULif there are adequate reactivity and thermal margins in the fuel, as licensing review
should ensure, the main remaining determinants of accident probabilities will involve factors not related to fuel

composition and hence unaffected by the use of MOX rather than low enriched uranium (LEU) fuef”

(NAS 1995:352). Regarding the effects of MOX fuel on accident consequences, the report states, “. it
seems unlikely that the switch from uranium-based fuel could worsen the consequences of a postulated (and
very improbable) severe accident in a LWR by no more than 10 to 20 percent. The influence on the
consequences of less severe accidents, which probably dominate the spectrum value of population exposure
pr reactor-year of operation would be even smaller, because less severe accidents are unlikely to mobilize any
significant quantity of plutonium at all” (NAS 1995:355).

In the Srorage and Disprrsi?ion Final PE/S, the incremental effwts of using MOX fuel in a commercial reactor
in place of LEU fuel were derived from a quantitative analysis of several highly unlikely severe accident
scenarios for MOX and LEU fuel. The analysis considers severe accidents where sufficient damage could
cccur to cause the release of plutonium or uranium. The consequences of these accident releases were found
to be in the range of plus 8 to minus 7 percent,4 compared with LEU fuel, depending on the accident release
scenario. This analysis was based on existing commercial LWR probabilistic risk assessments of severe

accidents, and the release scenarios were mcdeled resuming large population distributions near the LWRS and
meteorological conditions for dispersal that lead to large doses, which are not necesstily rcffective of specific
or actual site conditions.

As discussed in Section 2,1.3, DOE is pursuing a contract for MOX fuel fabrication and irradiation services.
As part of its Request for Proposals (RFP) for these services, DOE has requested that each offeror provide,
as part of its proposal, environmental information specific to its proposed MOX facility design and the
domestic, commercial reactors it proposes for irmdiation of the MOX fuel. The SPD Final EIS will include
environmental impact and accident analyses related to the specific reactors identified in response to the RFP.

2 Light water reactor is the type of react~>r used in the United S~ates for power production. The dOmestic. commcr~ial

nuclear reactors referred to in this SPD EIS are LWRS.

4 Accidents severe enough to cause a release of plutonium involve combinations of events that are highly unlfkely.
Estimates and anal{s:s presented in the Src,rage and Disposition Fins/ PE/S indicate a range of postulated LCFS of
1.3x102 [o 7.3x 10 (In the populauon within 80 km [50 mi] of the release point) with anendant risks of LCFs over
11 years of reactc]r operation of 0.012 and 0.010, respectively (and risks of LCFS over 17 years of reactor operation
of 0.018 and 0.016, respectively). One of the accidents analyzed had a higher risk of LCFS, 0.098 over I I years
(0.15 [)v.r 17 years), hut the number of posudated LCFS (5.9x103) falls within the stated range of LCFS.
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4.29 COMPARISON OF IMMOBILIZATION TECHNOLOGY IMPACTS

In order to provide a basis for evaluating alternative immobilization forms and technologies, the environmental
impacts associated with operating the ceramic and glass can-in-canister immobilization facilities evaluated in
this SPD EIS were compared with the corresponding environmental impacts associated with operating the
homogenotts ceramic immobilization and vitrification facilities evaluated in the Srorage and Disposition Final
PEIS (DOE 1996a).

Tables 4-257 through 4-265 present the comparable impacts for key environmental resources (e.g., air quality,
waste management, human health risk, and resource requirements) at Hanford and SRS for the homogeneous

ceramic immobilization and vitrification facilities and the can-in-canister immobilization facilities. The
impacts associated with facility accidents, intersite transportation and envirmtmental justice are also discussed.

The comparison of impacts is based on immobilizing the full 50 t (55 tons) of SUWIUSplutonium. The Storage
and Disposition Final PEIS impact analyses are based on operating facilities that would convert the plutonium
to an oxide in one new facility and immobilize it in a homogeneous ceramic or glass form in another new
facility, Impacts for a plutonium conversion facility are evaluated and itemized separately from the impacts
for a ceramic immobilization or vitrification facility. In contrast, this SPD EIS considers the use of both new

and existing facilities and is based on evaluating a collma.ted plutonium conversion and immobilization

capability. To compare impacts, it was therefore necessary to combine the separate Sforage and Disposition
Final PEIS impact values, as appropriate, to establish a suitable standard of comparison.

4.29.1 Air Quality

Tables 4257 and 4-258 present the potential emissions of federally regulated criteria pollutants for both the
homogeneous ceramic immobilization/vitrification facilities and the can-in-canister immobilization facilities,
With the exception of sulfur dioxide in the ceramic can-in-canister process, all criteria pollutant emissions
associated with either can-in-canister technology would be much lower. In terms of differences between the
can-in-canister immobilized fomrs, pollutant levels attributed to the ceramic process would b slightly higher
than those for the glass process, although both would be much lower than the regulatory limits.

Table 4-257. Estimated Concentrations of Air Pollsstanfs (&g/m3) of Immobilization Facilities
During Operation at Hanford

PEIS Can-in-Canister
Homogerrmrs Facilities Isnnrobilization Facilitiesc

Averaging Ceramic
Criteria Pollutant Period Immobilization’ Vitrificationb Ceramic Glass

Carbon monoxide 8 hours 40 12 0.28 0.11

I hour 320 96 1.6 0.73

Nitrogen dioxide Annual 3.8 0.44 0.02 0.02

Ozoned I hour NA NA NA NA

pMIo Annual <0.0 I <0.01 0 0
24 hours 0.04 0.03 0.01 0.01

Sulfur dioxide 3 hours 0.03 0.77 0,08 0.08

a Represents the combined impacts of the plutonium conversion facility and the ceramic immobilization facility,
b Represents the combined impacts of the plutonium convtrsio” facility and rhe vitrification facility.
~ Appendix G,

Ozone is not directly emitted or monitored by the sites.
Key: NA, not applicable; PEIS, Storage and DispositionFinalPEIS.
Source: DOE 1996x4.436, 4.568,4.614.
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Table 4-258. Estimated Concentrations of A]r Pollutants (pg/m3) of Immobifizat]on Facilities
During Operation at SRS

Can-in-Canister
PEIS Immobilization Facilitiesc

Homor?enous Facilities New Building 221-F

Averaging Ceramic
Criteria Pollutant Period Immobitizationa Vitrificationb Ceramic Glass Ceramic Glass

Carbon monoxide 8 hours 344 I03 0.14 0.06 0.15 0.07

J hour 1,620 485 0.58 0.26 0.59 0.27

Nitrogen dioxide Annual 16 1.9 0.01 0.01 0.01 0.01

Ozoned I hour NA NA NA NA NA NA

PMIO Annual 0.02 0.01 0 0 0 0
24 hours 0.38 0.28 0.01 0.01 0.01 0.01

Sulfur dioxide 3 hours 0.24 5.7 0.61 0.61 0.62 0.62
~ RepresentsIhecombfid jmpacls of the pluton+m convcrs~ facility and the ceratic immobilization facility.

Represents the combined ]mpacts of the plu(onlum conversion facility and the vitcitication facility.
~ Appen~x G.

Ozone ISnot directly emitted or monitored by the sites.
Key: NA, no[ applicable; PEIS, .Sforog. and Di.po$itionFine/ PEJS.
Source: DOE 1996x4-436, 4-568,4.614.

4.29.2 Waste Management

As shown in Table 4-259, potential volumes of each waste type resulting from operation of the ceramic or
glass can-in-canister technology would be considerably less than the waste volumes expected from either
homogeneous ceramic immobilization or vitrification technology evaluated in the Sforage and Disposition Final
PEIS. For example, operation of a can-in-canister facility using the ceramic process at Hanford or SRS is
estimated to result in TRU waste volumes of 126 m3/yr ( 165 yd3/yr), compamd with the 647 m3/yr (846 yd3/yr)
of TRU waste estimated in the Srorage and Disposition Final PEIS from operation of the homogenaas cemmic
immobilization facility. Factors contributing to the reduced waste levels associated with the can-in-canister
facility would include the use of dry-feed preparation techniques, c~rdination with existing HLW vitrification

oprations, and the need for a smaller operating workforce, Waste volumes would not be expected to differ

appreciably between the ceramic and glass can-in-canister processes,

4.29.3 Human Health Msk

Racfiologiral Impacts. Tables 4260 and 4-261 present the potential mdiological exposure and cancer risk
to the public from normal operation of the immobilization facilities. The potential risks to the public
associated with either can-in-cmister technology would be about the same as the homogeneous technologies
at Hanford, but lower at SRS. For example, operation of a can-in-canister facility using the ceramic process
at Hanford or SRS is estimated to result in population doses of 1.6x10-2 or 4.9x10-3 person-renr/yr,
respectively, compared with the population doses of 8,4x10-3 (at Hanford) or 6.6x10-2 (at SRS) ~rson-retiyr

resulting from operation of the homogeneous ceramic immobilization facility evaluated in the Storage and
Disposition Final PEIS. These variations may be attributable to the incorporation of updated source terms,
meteorology, population distribution, and other modeling variables in the analysis of the can-in-canister
technologies, A comparison between the ceramic and glass can-in-canister technologies indicates operation
of the ceramic prwess would result in slightly higher potential offsite impacts, regardless of whether it is
Imated at Hanford or SRS. For example, the dose associated with operation of the can-in-canister facility at
Hanford would result in a population dose of 1.6x10-2 person-rem/yr using the ceramic prucess and
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Table 4-259. Estimated Waste Volumes (m3/yr) of Immobilization Facilities During Operation at
Hanford and SRS

PEIS Can-in-Canister Immobilization Facilitiesc

Homogeneous Facilities Hanford SRS (New) SRS (221-F)

Ceramic
Waste Type Immobilizationa Vitriflcationb Ceramic Glsss Ceramic Glass Ceramic Glass

TRU 647 573 126 126 126 126 126 126

LLW 1,820 1,820 80 80 80 80 80 80

Mixed LLW 191 191 1 I I I 1 1

Hazardous 70 51 30 30 30 30 30 30

Nonhazardousd

Liquid 219,056 318,056 25,000 25,0i)0 28,000 28,000 30,000 30,m

Solid 2,995 2,995 230 230 230 230 230 230

~ Represents the combined impacts of the plutonium conversion facility and the ceramic immobilization facility,
Represents (he combined impacts of the plutonium conversion facilily and the vitridcation facility.

j Appendix H.
Includes sanita~ and other nonhazardous waste.

Key: LLW, low-level waste; PEIS, Storage and DispositionFinalPEIS, ‘f3tU, transuranic.
Source: DOE 1996a4-471.4-472,4-603,4-654, 4-655.

Table 4-260. Potential Radiological Impacts on the Public of Operations
for Immobilization Facilities at Hanford “

PEIS Can-in-Canister
Honrogenons Facilities Immobilization Facilitiesc

Ceramic
Impact Immobilizationa Vitrificationb Ceramic Glass

Maximally exposed individual (mrem/yr) 1.8x 104 I.9X1O”4 2.2XI0-4 2.0XIO”4

10-year latent fatal cancer risk 9.OXIO”IO 9.7XIO”I0 1.IXIO-9 I.OX1O9

Population dose (person-retiyr) 8.4x 10-3 9.2 XIO”3 1.6x IO”2 1.5XIO”2

IO-year latent fatal cancers 4,2x105 4.6x IO”5 8.0x IO”5 7.5 X1O”5

Average exposed individual (tnrem/yr) 1.4XI05 1.5X1O”5 4,1XI0-5 3.9XIO”5
10-year latent fatal cancer risk 6.8X1O-II 7,4X1O-1! 2.1X1O”1O 2.0XIO”IO
~ Represents thecombined impacts of the plutonium conversion facility a”d the ceramic immobilization facilily.

Represents the combined impacts of the plutonium conversion facility and the vitrification facitity.
c AuDendix J.
Key; PEIS, Srorageand DispositionFinal PEIS.
Source: DOE 1996x4-459,4-460,4-590,4.591,4-636, 4-637

1.5x1 0-2 person.rcm/yr using the glsss prwess; the same facility at SRS would result in a population dose of
4.9x10-3 person-rem/yr using the ceramic prmess, and a dose of 4,5x10-3 person-rem/yr using the
glass prwess.

Table 4–262 presents the potential radiological exposure and cancer risk to involved workers at the
homogeneous ceramic immobilization/vitrification facilities evaluated in the Storage and Disposition Final
PEfSand thecan-in-canister immobilization facilities, Theestimated average worker dose and associated
cancer risk for the can-in-canister technologies are slightly higher than estimated in the Storage and
Di$posirion Final PE/Sfor thehomogenous technologies. Inallcmes,h owever,t heaveragew orkerdose
would bewithin the DOEdesign objwtiveof 1,000 mRm/yr(DOE 1995e), Although the estimated average

dose to an individual involved worker is higher for the can-in-canister approaches than for the homogeneous

approaches (e.g., 75 f3mrem/yrve~us 512 mretiyr), thetotal dose to all involved workers would be lower
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Table 4-261. Potential Mdiological Impackon the Public of Operations
for Immobilization Facilities at SRS

PEIS Can-in-Canister Immobilization Facilitiesc

HomogeneousFacilities New Building 221-F

Ceramic
Impact Immohilizationavitrifrcationb Ceramic Glass Cermrric Glass

Maximallv exposed individual 1.Ox I 0-3 1. IXIO”3 5.0x10”5 4.6x10-5 5.OXI05 4,6x 10“5

(mreti~r)

10-year latent fatal cancer risk 5.0XIO”9 5.4XIO”9 2.5x10”10 ‘2.3x10-10 2.5x10[0 2.3x10”10

Population dose (person-mndyr) 6.6x I0“2 7.1 XIO”2 4.9XIO”3 4.5XI03 4.9X1O”3 4.5 X1O”3

1O-year latent fatal cancers 3.3XI04 3.6x104 2.5x10”5 2.3x105 2.5x105 2.3x IO”5

Average exposed individual 7.4X105 8.OX10“5 6,3x IO”6 5.7x10-6 6.3x10-6 5.7XIU6
(nuendyr)

10-year latent fatal cancer risk 3.7 XIO1O 4.OXIO”’” 3,2x10-1] 2,9x10-}1 3.2x IO”11 2.9 XIO”11

a Represents thecombined impacts oflheplutonium conversion facility andtheceramic immobilization facility.
b Represents thecombined impacts of theplutoni"m conversion facility andthevitrification facility.
‘ Appendix J.
Key: PEIS, Sror.ge and DispositionFinal PEIS.
Source DOE 1996x4-459.4-460,4-590,4-591,4-636, 4-637.

Table 4-262. Potential Radiological Impac&on Involved Workersof
Operations for Immobilization Facilities at Hanford and SRS

PEIS Can-in-Canister Immobilization Facilitiesc

Honrogenous Facilities Hanford _ SRS (New) SRS (221-F)

Cerandc
Impact Inunobilizationa Vitrificationb CeramicG lass Ceramic Glass Ceratic GISSS

Average worker dose 512 433 750 750 750 750 750 750

(mendyr)

IO-year latent fatal 0.002 0.W2 0.003 0.003 0.003 0.003 0.003 0.003
cancer risk

Total dose 253 243 218 218 193 193 218 218

(person-retiyr)

IO-year latent fatal 0.99 0.97 0.87 0.87 0.77 0.77 0.87 0.87

cancers

a Represents thecombined impacts of theplutonium conversion facility andtheceratic immobilization facility.
b Represents thecombined impacts of[heplutonium conversion facility andthevi[rification facility.
c Appendix J.
Key: PEIS, Storage and DispositionFinal PEIS.
Source: DOE 1996%4-46 1,4-593,4-638,4-639.

from either can-in-canister technology (ranging from 193 to218 Person-retiyr) thun from either homogeneous
technology (ranging from 243 to 253 person-retiyr) because fewer workers would be required. Potential
radiological impacts on involved workers afe not expected to differ appreciably between the ceramic and glass
can-in-canister processes.

Hazardous Chemical Impacta. Tables &263 md&264pmsent thepotential h=ardous chemical impacts
rcstdting from opration of the homogeneous cerandc immobilizatiotivitrification facilities and can-in-canister
immobilization facilities. Although some potential hazardous chemical impacts were determined for the
homogeneous technologies evaluated in the Sforage and Disposition Final PEIS, none are expected for either
the ceramic or glass can-in-canister technology because no hazardous chemical emissions would occur
from operations.
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Table 4-263. Hential Harardouc Chemical Impacts on Public and Workers of Operations for

Immobilization Facilities at Hanfofi

PEIS Can-in-Canister
Homogeneous Facilities Immobilization Facilitiesc

Cersmic
Impast Immobilizationa Vitrificationb Ceramic Glsas

Maxinrsfly exposesf individual (public)

Hazard index 2.63x 10“3 6.99x104 o 0

Cancer risk 3.2x10-S 3.2x10S o 0

Worker onsite

Hazard index 1.62x10-1 3.96x10-2 o 0

Cancer risk I .4x10“5 1.4x 10-5 0 0

~ Represents the combined impacts of the plutonium conversion facility and the ceramic immobilization facility.
Reprexnts the combined impacts of the plutonium conversion facility and the vitrification facility.

c No hazardous or carcinogenic cheticafs arc expected to bc released from o~ration of the can-in-canister inunobilizatio” facilities.
Key: PEIS, Storage and DispositionFinalPE/S.
Source: ME 1996x4-463, 4.594, 4.~0.

Table 4-264. Potential Hazardous Chemical Impacts on Public and Workera of Operations for

Immobilimtion Facilities at SRS

PEIS Can-in-Canister Immobilization Facilitiesc

Homogeneous Facilities New Building 221-F

Ceramic
Impact Inrmobilizationa Vitrificationb Ceramic Glass Ceramic Glass

Maximstty exposed individual
(public)

Hazard index 7.2x 104 1.9xlo4 o 0 0 0

Cancer risk 8.7 XI0-9 8.7x10”9 o 0 0 0

Worker onsite

Hazmd index 1.4X1O-I 3.5 XIO”2 o 0 0 0

Cancer risk 1.3XI05 1.3XIO”5 o 0 0 0
~ Represents thecombin4 impacts of theplutonium conversion facility andtheceratic immobilization facility,

Represents the combined impacts of the plutonium conversion facility and the vitrification facility.
c Noh~mdous orcainogenic cheticds aexpt&to brelc4from o~ration of thecm-in-cmister imobilization facilities,
Key: PEIS, Storage and DispositionFinalPEIS.
Source: SK3E1996a4-463, 4.594,4.640.

4.29.4 Facility Acckfents

Because of subsfantird diffe~nces betwccrr the Storage and Disposition Fiwl PEIS and the SPD EIS in ter3ns
of the specific accident scensrios and supporting assumptions used in the determination of facility accident

impacts, no basis for appropriately compting ktwecrr homogeneous technology and can-in-canister technology
accidents is available, However, comptison ktwmntie cedcmdglms cm-in+ mis@rpmesses indicates
slightly higher imp= Kwould& msmiated wititie cemicprwess, Forexample, adesign bmis earthquake
at Hanford would result in 9.6x 10-5 LCF in the general population using the ceramic process, and 8.4x10-5
LCFusing theglasspmcess, Similarly, adesign basis earthqu&e inanewfacility atSRS would result in
3.6x 10-5 LCF in the general population using a ceramic process, and 3.1x 10“5 LCF using a glass process.
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4.29.5 Resource Requirements

As shown in Table 4-265, operation of the can-in-canister immobilization technologies would require
substantially lower amounts of electricity, fuel, land area, and water than would the ceramic immobilization
and vitrification technologies evaluated in the Storage and Disposition Final PEIS. Fewer workera would be
required to operate the can-in-canister technologies, which in turn would result in lower smiwconomic
impacts. Resource requirements would differ between the ceramic and glass can-in-canister processes in two
mas: water requirements would k greater to support the ceramic process at Hanford (i.e., the ceramic process
would require 44 million I/yr (12 million gal/yr), compared with 41 million I/yr ( 11 million gal/yr) for the glass
process) and electricity requirements would be greater to support the ceramic process at either site (i.e., ttre
ceramic process would require 16,~ or 14,000 MWb/yr at Hanford or SRS, respectively, compared with the
15,000 or 13,000 MWh/yr, respectively, required for the glass process),

Table 4-265. Estimated Resource Requirements for Operations at Hanford and SRS

PEIS Can-in-Canister Immobilization Facilities

HomoRenous Facilities Hanford SRS (New) SRS (221-F)

Ceramic
Resource Immobilizationa Vltrificationb Ceramic Glaas Ceramic Glaas Ceramic Glass

Electricity 46,000 33,000 16,~ 15,000 14,0fKl 13,000 14,m 13,000
(MWb/yr)

Peak load (MW) 8 8 3.8 3.6

Fuel

Oil (Ilyr) 229,750 418,250 29,000 29,W0

Natural gas (m3/yr) 436,1W 3,936,100 0 0

Coal (t/yr) o 0 0 0

Land use

Construction 16 20 2. I 2.1
area (ha)

New operation 40 40 0 0
area (ha)

Water (million tfyr) 330 330 44 41

Total workers 1,743 1,651 304 304 271 271 312 312

~ Represents [he combined impacts of tbe plutonium convers~on facility and [be ceramic immobilization facility.
Rep=sents the combined tmpacts of the plutonium conversion facility and the v]mfication facility.

Key: PEIS, S!oroge and DispositionFinal PEIS.
Source: DOE 1996x4-427, 4-432.4.561,4-566,4-605, 4-610; UC 1998b, 1998c, 1998f, 1998g, 1998i, 1998j.

2.9 2.7

29,00029,000

0 0

450 450

12 12

3.4 3.4

49 49

2.9 2.7

29,000 29,~

o 0

450 450

11 II

2. I 2. I

52 52

4.29.6 Intersite Transportation

The Srorage and Disposition Final PEJS analysis assumes that canisters of plutonium immobilized with
radionuclides would be transported to a Federal geologic repository via rail. Several canisters would be
included in each shipment, and up to 64 shipments would be required from the homogeneous ceramic
immobilization/vitrification facility to the repository, Total potential fatalities were calculated based on both
radiological and nonradiological risks to the public and workers for both routine and accident conditions.
Intersite transportation associated with a homogeneous ceramic immobilization/vitrification facility at Hanford
were estimated to result in 0.96 and 0.98 total potential fatalities, respectively. Intersite transportation

associated with those same facilities located at SRS were estimated to result in 1.40 and 1.43 total potential
fatalities, respectively.
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This SPD EIS analysis is consistent with the methodology used in the WM PEIS, which assumes that the
immobilized cmristem would be shipped by track from the immobilization site to the repository. It also
conservatively assumes that only one canister would b transported per track shipment. The ceramic or glass
can-in-canister facilities would require the production of an additional 210 or 340 canisters, respectively, over
that expected for the DOE HLW vitrification program. InterSite transportation would result in 0.12 total

potential fatalities in association with a glass can-in-canister facility at Hanford, and 0.21 total potential
fatalities in association with a glass can-in-canister facility at SRS. Because the ceramic process would
pruduce fewer canisters, it would correspondingly result in somewhat lower transportation impacts.

4.29.7 EnvironmenWl Justice

Evaluations of both the homogeneous ceramic immobilization/vitrification technologies and can-in-canister
technologies inchrdd routine facility operations and transportation as well as accidents. Generally, no LCFS
would b expected to occur for normal operations or in the event of a design bwis accident. For alternatives
that include immobilization at Building 221 –F, a design basis earthquake would be expected to result in
0.43 to 0.53 LCF among the general population. f3epending on the weather conditions prevailing at the time
of the earthquake, the expected impact could occur among any member of the general population residing
within 80 km (50 mi) of the accident site. However, the probability of occurrence of a design basis earthquake

is unlikely. Therefore, implementation of homogeneous ceramic immobilizatiorr/vitrification technologies or
can-in-canister technologies would pose no significant risk to the general population, nor would
implementation of these technologies result in a significant risk of disproportionatel y high and adverse impacts
on minority or low-income groups within the general population.
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4.30 INCREMENTAL IMPACTS OF REAPPORTIONING MATERIALS IN THE HYBRID
APPROACH

Under thehybrid alternatives (Alternatives 2 through 10), itispossible that asmallamount of the33t
(36 tons) of surplus plutonium considered for disposition as MOX fuel would not meet fuel s~ifications, and
thus would have to k added to the 17 t (19 tons) of SUWIUSplutonium apportioned for immobilization.
Because the immobilization and MOX facilities would be designed and constmcted to process as much as 35 t
(38 tons) and 50 t (55 tons), respectively, reapportionment of a small amount of material would not affect
construction activities or schedules. However, such a shift in the material throughputs of each facility could
slightly change their respective operating parameters. Thus, an analysis was conducted to evaluate the

influence (per metric ton) of this shift on the environmental impacts presented for the hybrid alternatives in
this SPD EIS—specifically, any operational incremental reduction of impacts attributable to the MOX facility
and, conversely, the incremental increase in impacts attributable to the immobilization facility. In addition,
a qualitative discussion of the incremental impacts of extending or shortening the operating period of the
surplus plutonium disposition facilities is provided in Section 4.30.9.

4.30.1 Air Quality

The reapportionment of surplus plutonium from MOX fuel fabrication to immobilization would result in slight
modifications in process emissions at each facility, as shown in Table 4–266. For the MOX facility, each

metric ton of plutonium reallmated to the immobilization facility would result in a reduction in ethylene glycol
emissions. As a fesult, the concentrations of this pollutant would decrease, but only by 29 one-millionths of
the State standard at Hanford or 27 one-millionths of the State standard at SRS. For the immobilization
facility, each additional metric ton of plutonium pr~essed would result in increased carbon monoxide
emissions. The concentrations of this pollutant would increase by only 10 one-millionths of the standard at
Hanford and 5 one-millionths of the standard at SRS. No other process emissions would be associated with
either facility. The pollutants associated with heating and cooling tbe facilities would not be affected because
both Facilities would continue to operate albeit at slightly higher or lower levels. See Appendix G for more
details on tbe effects of these operations on air quality,

Table 4-266. Potential Incremental Changes in Emissions (kg/t) From

Facility Operations

Incremental
Reduction in Incremental Increase

MOX Facitity in Immobilization Total Incremental
Pollutant Impactsa Facility Impacts’ Change

Carbon monoxide NA 2,091 2,091

Ethylene glycol 303 NA (303)
a Valuesare for the ceramic form of can-in-canister immobilization in FMEF at Hanford and a new facility al SRS.
Key: FMEF, Fuels and Materials Examination Facility; NA, not applicable.
Not= Values ace per metric ton of surplus plutonium reapportioned from MOX fuel fabrication to immobilization,
Source: Appendix G.

4.30.2 Waste Management

Table 4-267 presents the incremental changes in annual opemting waste volumes that would result from each
metric ton of surplus plutonium reapportioned from MOX fuel fabrication to immobilization. This would
result in slight annual reductions in the generation of TRU, LLW, mixed LLW, and hazardous wastes at the
MOX facility. Although there would be assmiated slight increases in the generation of TRU and LLW at the
immobilization facility, the incremental change from reapportioning each metric ton of plutonium would be
a small net reduction in waste generation. However, such meditications in process throughput would not aff=t
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Table 4-267. Potential Incremental Changes in Waste Generated (m3/t) From
Facility Operations

Incremental Incremental Increase Total
Reduction in MOX in Immobilization Incremental

Waste Type’ Facility Impac@ Facility Impacts Change

TRU 13,9 9,4 (4,5)

LLW 10,3 6.1 (4.2)

Mixed LLW 0.61 0 (0.61)

Hazardous <0,30 0 (<0.30)

Nonhazardous NAb NAb ~Ab

a See definitions in Appendix F.8
b Gener~tiOn of “o”hazardous wastes (e.g., sanita~ sewer, traah) are not considered a fIJnctiOnof facilitY

throughput.
Key: LLW, Iow.tevel wastq NA, not applicable; ~U, transura”ic.
Note: Values are per metric ton of surplus plutonium reapportioned from MOX fuel fabrication to
immobilization.
Source: Appendix H.

either faciiity’s generation of nonhazardous wastes, which is primarily a function of nonpmcess activities such
as facility air conditioning and sanitary systems.

4.30.3 Socioeconomic

Slight adjustments in the surplus plutonium material throughputs apportioned to either the MOX facility or
immobilization facility wouid not be expected to affect the number of personnel needed to operate the
facilities, Therefore, no change in socioeconomic impacts would be expected,

4.30.4 Human Health Risk

Table +268 presents the potential incremental radiological impacts on the public of reapportioning plutonium
from the MOX facility to the immobilization faciiity, Because estimated radiological impacts would vary
somewhat between sites and between the use of new or existing facilities, the anaiysis of a new MOX faciiity
and a new immobilization facility at SRS is presented as a representative example of potential incremental
changes to human heaith risk. In this example, the data clearly reflect the sensitivity of potential impacts to
changes in material throughput. Each reapportioned metric ton of sm’phts plutonium wouid result in siight
reductions in the doses and LCFS associated with normal operation of the MOX facility, and in contrasting
increases in the doses and LCFS associated with normal operation of the immobilization facility. However,
the total incremental change would equate to a net reduction in radiological impacts on the public,

4.30.5 Facifity Accidents

Adjusting the amount of plutonium to be immobilized could influence accident impacts in two ways. One,
increased throughput would increase the number of times a process would need to be repeated, therefore
potentiality increasing the chance of an accident occtming. Two, in some accident scenarios an increased
amount of material at risk could increase the consequences, However, since the 50-t (55-ton) case was used
to bound the accident anaiyses, the accident impacts reported under the individud immobilization alternatives
would bound any incremental changes discussed here. See Appendix K for a more detailed description of
assumptions and specific accident scenarios.
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Table 4-268. Potential Incremental Changes in Radiological Impacts on the Public From
Normal Operationsa

Incremental
Incremental Increase in

Reduction in MOX Immobilization Total Incremental

Impact Facility Impacts Facility Impactsb Cbartge

Population witbin 80 km for year 2010

Dose (person-rem) 8.8XIO”3 7.9x Io“~ (8.0xIO”3)

10-year latent fatal cancers 4.5 XIO”6 3.9XI0-7 (4.2x10-6)

Maximally exposed individual

Annual dose (mrem) 9.4 XIO”5 7.9x 10+ (8.6XIO”5)

10-year latent fatal cancer risk 4.8x IO”’1 3.9X IO”12 (4.5 XI0’11)

Average exposed individual within 80 km=

Annual dose (mrem) 1. IXIO-5 1.Ox 10”6 (1.0XI05)

10-year latent fatal cancer risk 5.8x IO”[2 5.2xIO”[3 (5.2x1012)

~ SRS is presented as a representative site for purposes of analysis.
Values are for the ceramic form of can-in-canister immobilization in a new facility.

c Obtained by dividing the population dose by the number of people projected to live within 80 km (50 mi) of SRS in 2010
(785,4W),

Notc Values are per metric ton of surplus plutonium reapponioned from MOX fuel fabrication to immobilization.
Source: Appendix J,

4.30.6 Transportation

The reapportionment of surplus plutonium from MOX fuel fabrication 10 immobilization would result in a
slight decreuse in the numkr of trips needed to transport trmnium dioxide ad MOX fuel ruds from the MOX
facility to a domestic commercial reactor. Conversely, it would increase the number of trips needed to
transport additional canisters of immobilized plutonium from the HLW vitrification facility to the geologic

repository. The incremental impacts of these changes would vury by site and SPD EIS collocation alternative
because of the different travel routes and distances involved. Under any scenario, the radiological impacts
from normal transportation of immobilized plutonium would not excd those associated with Alternatives 12C
or 12D. These alternatives entail the greatest distances for the transport of canisters given the disposition of
all surplus phztonirrm through immobilization.

As more plutonium is sent to immobilization, the risks associated with radiological transportation accidents
would generally become lower because the~ are fewer transportation requirements associated with
immobilization. Any reduction in the amount of plutonium being sent to the MOX facility means there would
be less depleted uranium required by the facility and less MOX fuel rods that would be shipped to a reactor
for irradiation. Simibrrly, nonmdiological transportation accident risks would also generally decrease as more
plutonium is sent to immobilization, with the exception Wing under alternatives where the MOX facility would
be collocated with the pit conversion facility at Pantex (Alternatives 9A, 9B, and 10). In these alternatives,
the location of the majority of the surplus pits at Pantex, when collocated with the MOX facility, greatly
reduces the distance that would need to be traveled under the hybrid alternatives. However, it needs to be
recognized that the risks associated with transporting these materials to and from either disposition facility
under any of the alternatives would be low.

4.30.7 Environmental Justice

Analysis in connection with this SPD EIS indicates that minority or low-income populations residing in the
vicinity of the candidate sites would experience no significant impacts from either the MOX or immobilization
facility under any of the disposition alternatives. Therefore, no significant impacts would b expected to result

4–389



Surplus Plutonium Disposition Draft Environmenral Impact Statement

from the reapportionment of plutonium throughput during routine operations. Facility accidents would

similarly not be expected to pose a significant risk (when probability is considered) to the general population,
nor would they be expected to result in a significant risk of disproportionately high and adverse impacts to
minority or low-income groups within the general population.

4.30.8 Other Resource Areas

Several resource areas (i.e., geology and soils, water resources, ecological resources, cultural and
paleontological resources, land use and visual resources, and infrastructure) were determined to have minimal
or no impacts from the disposition alternatives being considered, as discussed in S~tion 4.26. The
reapportionment of plutonium throughput from the MOX facility to the immobilization facility would not
change the impacts on these resource areas.

4.30.9 Incremental 3rrspactsof Extending or Shortening the Operating Period of Surplus Plutonium
Disposition Facilities

Each of the disposition facilities is proposed to operate for only about 10 years. However, the operating life
of the facilities may vary somewhat, depending on facility startup experiences and negotiations with other
countries (e.g., Russia) regarding the pace of disposition. The o~rating pericd of the MOX facility could also
be affected by the responses to the procurement, since the RFP allows offerors to recommend the length of

operation needed to meet DOE’s program goals, Slightly more or less material could be processed in any
given year, potentially extending or shortening the operating peticd of any of the disposition facilities.

Some impacts occur only during surplus plutonium materials processing. For these resources, total impacts
would not change even if the processing schedule was extended or shortened. This includes impacts to air

quality for hazardous air pollutants, hazardous and radioactive waste management, human health risk, facility
accidents during material processing, transportation impacts fmm material transport, and environmental justice,
For example, if the operating period was extended by 1 year, the total dose and LCFS for the worker and the
public would k expected to remain unchanged, even though the annual dose would be expected to decrease.

For other resources, impacts occur whenever the facility is operational regardless of whether material
processing is occurring. These types of impacts are associated with activities, such as building heating,
sanitary water use, arrd nonhuzurdous solid waste generation that would take place independent of the materials
processing schedule. These include impacts to air quality for criteria air pollutants, nonhazardous waste
marragement, secioeconomics, facility accidents not asmciatcd with material processing, tmnsportation impacts
from employee trips, and infrastructure. For example, air quality impacts from criteria pollutant emissions
associated with building heating would continue as long as the facility is occupied. Likewise, impacts from
nonhazardous waste management and impacts to infrastructure would occur as long as personnel continue to
use potable water and generate nonhazardous waste. The impacts on these resource areas from extending or
shortening the operating period w presented in Chapter 4 since this chapter largely presents impacts for these
resources on an arrnrral basis. Extending operations by 1 year would mean that impacts would continue at the
level described in Chapter 4 for 1 year longer, Shortening operations by 1 year would mean that impacts
would cease I year earlier.
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4.31 DEACTIVATION AND STABILIZATION

DOE has anticipated the need for eventual deactivation of the proposed surplus plutonium disposition
facilities, Prmess functions would be compartmentalized to allow isolation so that effective deactivation could
be achieved. Protective coatings would be applied to concrete surfaces in the process areas to reduce the
amount of contamination adsorbed into the concrete. Stainless steel cell and area liners would be provided
to facilitate stabilization in selected areas where accumulation of radioactive contamination could increase
personnel radiation exposure. Ventilation of operating and processing areas would minimize surface
contamination from airborne contaminants. Prucess equipment would be designed to minimize areas where
radioactive materials could accumulate. Operations would & conducted to minimize the spread of radioactive

contamination.

When the missions have been completed and the facilities are no longer needed, deactivation and stabilization
would b performed to reduce the risk of tilological exposuw, reduce the need for and costs associated with
long-term maintenance; and prepare the buildings for productive future use. At the end of the useful life of
the facilities, DOE would evaluate options for decontamination and decommissioning (D&D). At that time,
DOE would perform engineering evaluations, environmental studies, and further NEPA review to assess the
consequences of different potential courses of action.

DOE anticipates that alternatives for disposition of the facilities would include:

Q D&D and demolition of the structures and release of the site for unrestricted use
● D&D and demolition of the structures and restricted use of the site

- Partial D&D and retention of the structures for unrestricted use
. Partial D&D and retention of the stmctures for modified or restricted use

For the purposes of this SPD EIS, it is assumed that tbe equipment within the building would be deactivated
and the facilities srabllized to a condition suitable for reuse. It is also assumed that this level of activity would
take no more than 3 years to complete.

All feed materials, including any remaining plutonium metal, plutonium oxide, uranium oxide and chemicals,
and process wastes, would be removed from the facilities to leave them in a low-cost condition for surveillance
and maintenance. Usable items of equipment, instruments, and machine parts would be removed for reuse in
other DOE facilities. After completion of the initial deactivation effort, the facilities would be monitored to
ensure that contamination present in the facilities is contained and worker and public safety maintained.
Deactivation and stabilization activities would be implemented in accordance with dismantlement work
packages. Finally, a formal closeout would be conducted. Closeout activities would include inspection of
support systems, such as beating, ventilation, and air conditioning (HVAC) and water systems, to ensure that
they are in condition for reuse,
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4.32 CUMULATIVE IMPACTS

The projeeted incremental impacts of the operation of the proposed smplus plutonium disposition facilities
were added to the impacts of other past, present, and reasonably foreseeable future actions at or near the
crmdidate sites. These otiersite wtivities include bmeline impmtspmsented in Chapter3. A methodology

for this cumulative impact assessment is ptesented in Appendix F.

Impacts of the following are considered in the cumulative impacts as%ssment

● Current activities atorinthe vicinity ofcandidate sites
● Operation of theproposd suplusplutonium disposition fwilities
● Other onsiteand offsite activities tiatmremonably foreseeable anddmumen&d

Other activities that may be implemented in the fo~seeable future at one or more of the surplus plutonium
disposition candidate sites and included in the cumulative impact assessment are discussed in the following
dmuments:

● Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (ROD issud)

● Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(ROD issued)

● Interim Management of Nuclear Materials at the Savannah River Site Final Environmental Impact
Statement (ROD issued)

. Waste Isolation Pilot Plant Final Environmental Impact Statement (ROD issued)

. Tritium Supply and Recycling Final Programmatic Environmental Impact Statement (ROD issued)

. Final Waste Management Progransnratic Environmental Impact Statement for Managing Treatment,
Storage, and Disposal of Radioactive and Hazardous Waste (Final issued; ROD issued for

TRU waste)

. Department of Energy Programmatic Spent Nuclear Fuel Management and [daho National
Engineering Laboratory Environmental Restoration and Wasre Management Programs Final
Environmental Impact Statement (ROD issued)

● Final Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation Policy
Concerning Foreign Research Reactor Spent Nuclear Fuel (ROD issued)

● Tank Waste Remediation System Final Environmental Impact Statement (ROD issued)

● Hanford Reach of the Columbia River Comprehensive River Conservation Study and Environmental
Impact Statement (Final issued)

● Final Environmental Impact Statement for the Continued Operation of the Pantex Plant and
Associated Storage of Nuclear Weapons Components (ROD issued)

. Final Environmental Impact Statement for Stockpile Stewardship and Management (ROD issued)
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● Draft Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub
AIloy Stored at the ROC6 Flats Environmental Technology Site (Draft issued)

. Accelerator for Production of Tritium at Savannah River Site Environmental [mpact Statement
(Dmft issued)

● Construction & Operation of a Tririum Extraction Facility at the Savanrrah River Sire (Draft issued)

● Hanford Remedial Action and Comprehensive Land Use Plan Environmental Impact Statement
(Draft issued)

fn addition to the actions listed in the above documents, DOE is also proposing a number of activities at some
of the four candidate sites. For example, DOE cccently proposed facilities for the treatment of mixed waste
and HLW at INEEL (62 Federal Register 62025 and 62 Federal Register 49209). Such proposed facilities
have the potential to affect cumulative impacts at INEEL by effects on air, soil, and water quality, by
commitment of resources rural use of land, and by effects on the public and workers from exposucc to
cardiological and hazardous materials during normal operation and reasonably foreseeable accidents. Due to
the pccliminary nature of the proposed actions, no data are yet available, and therefore are not included in the
cumulative impacts analysis. The SPD Final EIS will incorporate any additional data from those actions, as
information becomes available.

Tbe related programs included in the cumulative impact assessment and the four candidate sites potentially
affected m identified in Table 4-269.

Tables included in the following sections combine No Action activities with reasonably foreseeable activities
at each site under the heading “Other Site Activities.” The impacts associated with the operation of the
proposed surplus plutonium disposition facilities are shown as “SPD EIS Maximum Impacts.”

br addition to reasonably foreseeable site activities, non-Federal activities within the region of the candidate
sites were considered in the cumulative impact analysis for selected resources. Because of the distances
between the candidate sites and other existing and planned facilities, there is little opportunity for interactions
of plant emissions in tcms of impacts to air quality, water quality, or waste management. However, whenever
possible, large source contributors have been evaluated for those impacts to human health risk and
socioeconomic.

4.32.1 Hanford

For Hanford, the bounding alternative for this SPD EIS would be Alternative 2. Alternative 2 calls for the
siting of all three proposed disposition facilities in the 400 Area with the pit conversion and immobilization
facilities in FMEF and a new MOX facility located nearby.

4.32.1.1 Rmource Requirements

Cumulative impacts on resource requirements at Hanford arc pcesented in Table A270. Hanford would
remain within its site capacity for its major resources, i.e., water, land, and power. If Alternative 2 were
implemented, the proposed surplus plutonium disposition facilities would ccquire 10 percent of the annual

5 A baunding sftemative was analyzed for each site. The bounding alternative is the alternative that involves the greatest amount
of plutonium disposition constmction and operation activity at the candidate site. For example, the bounding altema!ive for
Hanford is Alternative 2—all facilities located at Hanford.
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Table 4-269. Other Past, Presenb and Reasonably Foreseeable Actions Included
in tbe Cumulative Impact Assessment

Activities Hanford INEEL Pantex SRS
Storage and Disposition of Weapons-Usable

Fissile Materials

Disposition of Surplus Highly Enriched Uranium

Interim Management of Nuclear Materials at SRS

SRS Waste Management

Tritium Supply and Recycling

Waste Management

Spent Nuclear Fuel Management and INEL
Environmental Restoration and Waste Management

Foreign Research Reactor Spent Nuclear Fuel

Tank Waste Remediation System

Shutdown of the River Water System at SRS

Radioactive Releases From Nuclear Power Plant Sites,
Vc~gOeand WNP

Hanford Remedial Actions and Comprehensive Land
Use Plan

Management of Plutonium Residues and Scrub Alloy at
Rocky Flats

Hanford Reach of [he Columbia River Comprehensive
River Conservation Study

Stockpile Stewardship and Management

Continued Operation of the Pamex Plant and
Associated Storage of Nuclem Weapons Components

Accelerator Production of Tritium at SRS

Construction and Operation of a Tritium Extraction
Facili!y at SRS

x x x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Key: NEPA, National Environmental Policy Act.

Table 4-270. Maximum Cumulative Resource Use and 3mpacti at Hanford—2007
Other Site Alternative 2 Cumulative

Resource
Total

Activities Maximum Impacts Total Site Capacity
Site employment 14,840 1,014 15,854 NA

Electrical consumption
(MWb/yr) 620,000 68,000 688,000 2,484,336

Water usage (million l/yr) 3,160 149 3,309 8,263

Developed land (ha) 9,279 15 9,294 143,2C0

Key: NA, not applicable.
Source: DOE 1995a, 1996e, 1997g,

electricity used on the site and 4.0 percent of the water; cumulatively, about 27 percent of the electricity, and
40 percent of the water would be required. The land used by these facilities would represent less than
1 percent of the developed Iandontie sits; cumulatively, less than 6percent of theland would be used,

Impacts on resource requirements were evahtaIed for the year 2007 (the peak year) because that would be the
first full year in which all three surplus plutonium disposition facilities operate simultaneously.
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Nuclear facilities within an 80-km (50-mi) radius of Hanford include the WPPSS’S WNP-2 nuclear reactor.
Radiological impacts from the operation of the WNP–2 are minimal, but DOE has factored them into the
analysis.

4.32.1.2 Air Quality

Cumulative impacts on air quality at Hanford are presented in Table 4–271. Hanford is cumerrtdy in
compliance with all Federal, State, and local regulations and guidelines, and would continue to remain in

compliance even with consideration of the cumulative effects of all activities. The surplus plutonium
disposition facilities’ contributions to overall site concentration are extreme] y small.

Table&271. Maximum Cumulative Air Pollutiut Concentmtions at Hanford
and Compstriaun With Standards or Guidelines

Most Stringent Estimated
Standard or Alternative 2 Cumulative Percent of

Averaging Guidelinea Increment Concentration Starrdardor
Pollutant Period (4tim3) (9~m3) (p@m’) Guideline

Criteria pollutants

Carbon monoxide

Nitrogen dioxide

PM)O

Sulfur dioxide

Other regulated
pollutants

Total suspended
particulate

Hazardous and
other toxic
c0mp0urrd3

8 hours
1hour

Annual

Annual
24 hours

Annual
24 hours
3 hours
I hour

24 hours

1O,m
40,000

Ioil

50
150

50
260

1,300
7oil

60
150

0.53
3.29

0.046

0.0025
0.0278

0.00222
0.0247
0,168
0.504

0.0Q25
0.0278

34.6
51.6

0.296

0,0204
0.798

1.63
8.94

29.8
33.4

0,0204
0.798

0.35
0,13

0.3

0.041
0.53

3.1
3,4
2.3
5.1

0.034
0.53

Ethylene glycol 24 hours 420 0.0406 0.0406 0.01

a The more stringent of the Federal and State standards is presented if botb exist for tbe averaging period.

4.32.1.3 Waste Management

Cumulative impacts on waste management at Hanford are presented in Table 4-272. Although a few
cumulative waste volumes would be expected to exceed current storage capacities if the wastes were held in
storage and not disposed, this is not likely. Cm’rent schedules for shipment of TRU waste to WfPP indicate
that TRU waste generated by the surplus plutonium disposition facilities would need to be stored onsite until
2016 (DOE 1997b: 17). However, since Hanford is ex~ted to begin shipping its existing inventory of TRU
waste to WIPP in 1999 (DOE 1997b: 17), TRU waste generated by smplus plutonium disposition facilities

could be stored in the space vacated by the waste shipped to WIPP. Likewise, it is unlikely that additional
LLW storaee caoacitv would be needed since this waste is routinelv sent to onsite disoosal. Additional mixed.,. .
LLW storage and disposal
commercial capacity.

capacity could be required, but would likely be augmented by offsite
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Table 4-272. Cumulative Impacts of Waste Management Activities at Hanford
Over 15.Year Period From 2002-2016 (m3)

Alternative 2
Other Site Maximum Cumulative

Site Capacityb

Waste Type Activities Impactsa Total Treatment Storage Disposal
TRU 37,700 1,722 39,422 1,125,975 16,8cil 168,5CH3’

LLW 129,0Q0 2,240 131,240 2,047,050 23,988 I ,970,m

Mixed LLW 37,500 44 37,544 2,376,975 24,466 14,200

Hazardous 13,000 414 13,414 NA NA NA

Nonhazardous

Liquid 2,m,ooo 943,130 2,943,130 5,325,000 NA 5,325,~

Solid 645,~ 30,094 675,094 NA NA NA
a Includes waste generat& dufinglead assembly fabrication andpostimadiation examination,
b ~ota115.year capa~ity ddvedfrOm Table 3-8

c Cumntdisposal capacity mWIPP.
Key LLW, low-level wmtti NA, not applicable (i.e., the mjority of the waste is not routinely treated, stored, or disposed of on the
site); TRU, transuranic; WSPP, Waste Isolation Pilot Plant.

4.32.1.4 Human Health Risk

Cumulative impacts in terms of radiation exposure on the public and workers at Hanford are presented in
Table 4-273, ~enumbrof LCFsintiegeneral population from Hanford operations would beexpectedto
increase from 0.05 to 0,10 if the proposed surplus plutonium disposition facilities were located there ss
described in Altemative2. Nodditiond LCFswould &expected ma~sult oftiesemtivities. Doses to the
MEI are based on source Iecation; summing the MEIs for each reasonably foreseeable and cumnt activity
would be both misleading and technically incorrect because the hypothetical MEI cannot be in a number of
different lmations simultaneously. However, toprovide somecompmtive Wmpwtive, tiehypothetical MEI
for all reasonably foresmable actions would receive an annual dose of 0.46 mrem which corresponds to an
LCFriskfrom 15years ofsiteoperations of3,5x10-6. The MEIfor Alternative 2wou1dreceive an additional
0.019 mrem per year, for a cumulative annual dose from all activities of 0.48 mrem and a correspond~ng risk
ofan LCFof3.6x10-6. Theregulato~ dose limits forindividual members of thepublic wegiven in DOE
0rder5400.5 (DOE 1993). Asdiscussed inthatorder, tie NESHAPdose limit from tirbome emissions is
10 rnrern/yr, as ~trired by the Clean Air ACL the dose limit from drinking water is 4 mretiyr, as required by
the Safe Drinking Water ACCand the dose limit from all pathways combined is 100 mrenr/yr, Thus, the dose

to the MEI would bc ex~ted to remain well witiin the mgulatoty dose limits, Workers on Ore site would be
expected to see an increase in the number of LCFS due to radiation from normal site operations of 2,2, from
about 10 to 12.2, if all of the proposed surplus plutonium dispositions activities were sited at Hanford.

Table 4-273. Maximum Cumulative Radiation Exposures and Impac@ at Hanford

Population Dose
Within 80 km” Totsd Site Workforce

Dose Number of Dose Number of
Impact (Person-rem) Fatsl Cancers (Person-rem) Fatal Cancers

Other site activities 120 0.06 25,~ 10

Alternative 2 70 0.04 5,610 2.2

Cumulative 190 0.10 30,610 12.2

a Values are bared on the total expected duration of all proposed disposition activities (includes constmction,
operation, and lead assembly).

Source: DOE 1995a, 1996e, 1997g.
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4.32.1.5 Transportation

Transportation requirements asswiated with Alternative 2 at Hanford would include shipments to and from
all three of the proposed surplus plutonium disposition facilities. It is estimated that the number of total
shipments to and from Hanford would be 414,000 tmck shipments during the same timeframe the surplus
plutonium disposition facilities would be built and operated. Alternative 2 would add approximately
2,300 tmck shipments to this estimate for a total of 416,300. The annual dose to the MEI from these shipments
would be expected to increase from 1.68 rnretiyr to about 1,78 trrretts/yr (DOE 1997g). This dose corres~nds
to an LCF risk from 15 years of transportation of 1.3x10-s, which does not significantly increase the risk to

the public.

4.32.2 INEEL

For INEEL, the bounding alternative for this SPD EIS would be Alternative 7A. Alternative 7A calls for the
siting of the pit conversion facility in FPF and a new MOX facility to be located nearby.

4.32.2.1 Resource Requirements

Cumulative impacts on resource requirements at INEEL m presenti in Table 4-274. fNEEL would remain
within its site capacity for all major resources. If Alternative 7A were implemented, the proposed sut’plus
plutonium disposition facilities would require 8.4 percent of the annual electricity used on the site and about
1.5 percent of the watec cumulatively,abmrt81 percent of the electricity and 14 ~rcent of the water would
be required. The land used by these facilities would represent less thatr 1 percent of the developed land on the
site; cumulatively, about 41 percent of the land would be used. Impacts on resource requirements were
evaluated for the year 2007 because that would be the firstfull year in which both surplus plutonium
disposition facilities operate simultaneously.

Table 4-274. Maximum Cumulative Resource Use and Impacts at INEEL-2007

Other Site Alternative 7A Cumulative Total
Resource Activities Matimum Imsarcta Totrd Site Catsacity

Site employment 7,250 750 8,000 NA

Electrical consumption (MWh/yr) 295,556 27,000 322,556 394,2W

Water usage (million l/yr) 5,937 92 6,029 43,000

Developed land (ha) 9,328 13 9,341 230,M)0

Key: NA, not applicable.
Source: 00E 1995a, 1996h, 1997g.

4.32.2.2 Alr Quality

Cumulative impacts on air quality at fNEEL are presented in Table 4275. INEEL is currently in compliance
with all Federal, State, and Iccal regulations aud guidelines, and would continue to remain in complia?tce even
with consideration of the cumulative effects of all activities. The surplus plutonium disposition facilities’
contributions to overall site concentrations are extremely small.

4.32.2.3 Waste Management

Cumulative impacts on waste management at INEEL are pcesented in Table 4-276. It is unlikely that there
would be major impacts to the waste management infrastnrctum at INEEL since sufficient capacity should

exist to manage the wastes that could be generated by planned activities. In the case of storage capacity for
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Table 4-275. Maximum Cumulative Alr Pollutant Concentrations at INEEL
and Comparison With Standards or Guidelines

Estimated
Most StAngent Alternative 7A Cumulative Percent of

Averaging Standard or Concentration Concentration Standard or
Pollutant Period Guideline (#gfm3)a (kg/m’) (gg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,OOO 0.703 303 3.0
1 hour 40,0Q0 2.82 I220 3.1

Nitrogen dioxide Annual 100 0.141 11,1 II

PMIO Annual 50 0.W798 3.01 6.0
24 hours 150 0.0854 39. I 26

Sulfur dioxide Annual 80 0.305 6.31 7.9
24 hours 365 3.05 140 38
3 hours I ,300 16,4 m7 47

Hazardous and other
totic contpusmds

Ethylene glycol 24 hours 6,350 0.0197 0.0197 0,0031

a me more stringent of the Federal znd State stzttdds is presented if bth exist for the averaging period,

Table 4-276. Cumulative frnpactz of Waste Management Activities at INEEL
Over lS-Year Period From 2002-2016 (m3)

Alternative 7A
Other Site Maximum Cumulative

Site Capacityb

Activities ImpacSsa Total Treatment Storage Disposal

TRU 1,125 783 1,908 722,723 158,772 168,5W

LLW 119,355 1,816 121,171 1,368,818 I I2,500 565,5Cil

Mixed LLW 10,035 35 10,070 1,754,453 I I4,499 NA

Hazzrdous 15,450 112 15,562 744,150 iiA NA

Nonhazardous

Liquid 30,m,ooo 713,894 30,713,894 48,000,000 NA 48,000,~
Solid 930,270 27,431 957,701 NA NA NA

~ Includes waste generated during tead assembly fabrication and postirradiatio” examination.
Total 15-year capacity derived from Table 3-20.

c Current disposal capacity at WIPP.
Ke~ LLW, low-level WZS16NA, not applicable (i.e., the majority of the waste is not routinet y treated, stored, or disposed of on Lhe
site); ‘fTtU, trznsuranic; WIPP, Waste Isolation Pilot Plant.

LLW, if the wastes were held in storage und not disposed of, the totzl would exceed current storage capacit y.
However, this waste is routinely disposed of on the site so there should not be any problem.

4.32.2.4 Human Health Hisk

Cumulative impacts in terms of radiation exposure on the public ood workers at INEEL are presented in
Table &277, The numkr of LCFS in the general population from INEEL site operations would be expected
to increase from 0.06 to 0.07 if the proposed surplus plutonium disposition facilities were located there as
described in Alternative 7A. Thus, no additional LCFS would be ex~cted zs a result of these activities. Doses

to the MEI are based on source Iucation, summing the MEIs for each reasonably foreseeable and current
activity would k both misleading and technically incorrect because tbe hypothetical MEI cannot be in a
number of different locations simultaneously. However, to provide some comparative perspective, the
hypothetical ME] for all reasonably foreseeable actions would receive an annual dose of 0.72 mrem, which
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Table 4-277. Maximum Cumulative Radiation Exposures and Impacts at INEEL
Population Dose

Within 80 km Totsl Site Workforce

Dose Number of Dose Number of

(Person-rem) Fatal Cancers (Person-rem) Fatal Cancers

Other site activities 127 0.064 8,985 3.6
Alternative 7Am 22 0.011 3,503 1.4

Cumulative 149 0.075 12,488 5

a Vaf”es xe based on the total ex~ted duration of all proposed disposition activities (includes constmction,
operation, and lead assembly).

Source: DOE 1995a, 1996h,1997g.

corresponds to an LCF risk from 15 years of site operations of 5.4x10-6. The MEI for Alternative 7A would
receive an additional 0.016 mrem pr year, for a cumulative annual dose from all activities of 0.74 mrem and
a corresponding risk of an LCF of 5.5x10-6. The rcgrdatory dose limits for individual members of the public
are given in DOE Order 5400.5 (DOE 1993). As discussed in that order. the dose limit from airborne
emissions is 10 mrem/yr, as required by the Clean Air ACC the NESHAP dose limit from drinking water is
4 mrem/yr, as required by the Safe Drinking Water Act; and the dose limit from all pathways combined is
1~ mretiyr. Thus, the dose to the MEI would be expected to remain well within the regulatory dose limits.
Workers on the site would be expected to see an increase in the number of expected LCFS due to radiation
from normal site operations of 1.4, from about 3.6 to 5, if the pit conversion and MOX facilities were sited
at fNEEL.

4.32.2.5 Transportation

Transportation requirements associated with Alternative 7A at fNEEL would include shipments to and from
the proposed pit conversion and MOX facilities. The number of total shipments to and from INEEL is
estimated to be 35,746 truck shipments during the approximately 15-year timeframe the SUWIUSplutonium
disposition facilities would be built and operated. Alternative 7A would add approximately 2,500 track
shipments to this estimate for a total of 38,246. The annual dose to the MEI from these shipments would be
expected to increase from 1.05 mrem per year to about 1.1 mrem per year (DOE 1997g). This dose
corresponds to an LCF risk from 15 years of transportation of 8.3x106, which d~s not significant y increase
the risk to the public.

4.32.3 Pantex

For Parrtex, the bounding rdtemative for this SPD EIS would be Alternative 9A. Alternative 9A calls for the
siting of the new pit conversion and MOX facilities in Zone 4.

4.32.3.1 Resource Requirements

Cumulative impacts on resource requirements at Pantex are presented in Table 4-278. Pantex would remain
witbin its site capacity for all major resources. The Ogallala aquifer would not b impacted. If Alternative 9A
were implemented, the proposed surplus plutonium disposition facilities would require 13.2 percent of the
annual electricity used on the site and about 6.8 percent of the wateq cumulatively, this would require about
35 percent of the water and 50 percent of the electrical capacity, The land used by these facilities would
represent one percent of the developed land on the site; cumulatively, about 23 percent of the land will be
developd. Impacts on resource requirements wem evaluated for the year 2M7 because that would bc the first
full year in which both sur’plus plutonium disposition facilities operate simultaneously.
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Table 4-278. Maximum Cumulative Resource Use and Impacts at Pantex—2007

Other Site Alternative 9A Cumulative Totnl
Resource Activities Maximum Impacts Total Site Capacity

Site employment 1,750 750 2,500 NA

Electrical consumption (MWh/yr) 184,296 28,000 212,296 420,5W

Water usage (million l/yr) 1,247 91 1,338 3,785

Developed land (ha) I ,489 16 I ,505 6,475

Key: NA, not applicable.
Source: DOE 1995a, 1996a, 1996b.

4.32.3.2 Air Quality

Cumulative impacts ontirquality at Pmtexmepmsented in Table 4279. Pantexis cttmently in compliance
with all Federal, State, and local regulations and guidelines, and would continue to remain in compliance even
with consideration of the cumulative effects of all activities, The surplus plutonium disposition facilities’
contributions to overall site concentrations are extremely small.

Table&279. Maximum Cumulative Air Pollutant Concentrations at Pantex
and Comparisort With Standards or Guidelines

Estimated
Most Stringent Alternative 9A Cumulative Percent of

Averaging Standard or Concentration Concentration Standard or
Pollutant Period Guidefine (&g/m3)a (~tim3) (P#m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours IO,m 0.687 620 6.2
1 hour 40,000 3.79 3m 7.5

Nitrogen dioxide Annual 100 0.0725 202 2

PMIO Annual 50 0.00514 8.8 18
24 hours 150 0.056 89,5 60

Sulfur dioxide Annual 50 0.0i)264 0.00264 0.0033
24 hours 365 0.0314 0.0314 o.oi366
3 hours 1,300 0.137 0.137 0.011
30 minutes 1,048 0.55 0.55 0.053

Other regulated
pollutants

Total suspended 3 hours 200 0.237 0.237b 0.12
parficulrdes I hour 4oil 0.783 o.783b 0.12

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 26 0.217 0.217 0.83
I hour 260 5.3 5.3 2

~ ~emorestringent oftbe Federal and State standards ispresentti if botbexist fortheaveraging ~riti.
~r~-and l-hrconcentrations fortotal suspend& patiiculates are"otlisted forexisting sources intbesource document. Only
tbe contribution from sources associated with the alternative are presented.

4.32.3.3 Waste Management

Cumulative impaction waste management at Pantexare presented in Table&280. It is likely that some
additional TRU waste storage capacity would be needed at Pantex. Because there is not any TRU waste
currently stored at Pantex, space for storage would b prnvided within the new surplus plutonium disposition



Table 4-280. Cumulative Impacts of Waste Management Activities at Parrtex
Over 15-Yestr Period From 2002-2016 (m3)

Alternative 9A
Other Site Maximum Cumulative

Site Capacitya

Waste Type Activities Imoacts Total Treatment Storage Dmposal

TRU o 640 640 NA NA 168,500b

LLW 7,952 940 8,892 17,745 1,389 5CS3,000’

Mixed LLW 420 30 450 16,335 1,047 NA

Hazardous 10,897 213 11,110 21,795 NA NA

Nonhazardous

Liquid 7,096,875 554,90i3 7,651,775 14,204,010 NA 14,204,010

Solid 19,740 22,320 42,060 NA NA NA
n Total 15-year capacity derived from Table 3-32.
b ~“me”t di~posal capacity at WIpp

c Currentdis~sal capacityat NTS.
Key: LLW,low-level waste; NTS,NevadaTest Sit~ TRU,transuranic;WIPP, Waste IsolationPilot Plant

facility. It is unlikely that additional LLW storage capacity would be needed at Pantex because this waste is
routinely sent to offsite disposal.

4.32.3.4 Human Health IUsk

Cumulative impacts in terms of radiation exposure on the public and workers at Pantex are presented in
Table +28 1. The number of LCFS in the geneml population fmm Pantex site operations would be expected
to increase from 5.5x105 to 0,003 if the proposed surplus plutonium disposition facilities were Iucated there,
as described in Alternative 9A. Thus, no additional LCFS would be expected as a result of these activities.
Doses to the MEI are bused on soume location; summing the MEIs for each reasonably foreseeable md cumnt
activity would be both misleading and technically incorrect because the hypothetical MEI cannot be in a
number of different locations simultaneously. However, to provide some comparative perspective, the
hypothetical MEI for all reasonably foreseeable actions would ~ceive an annual dose of 2.2x10-3 mm which
corresponds to an LCF risk from 15 yeara of site operations of 1.7x108. The MEI for Alternative 9A would
~eive an additional 0.068 mrem ~r year, for a cumulative mrnual dose from all activities of 0.070 mrem and
a corresponding risk of an LCF would b 5.3x10-7. The regulatory dose limits for individual members of the
public m given in DOE Order 5400.5 (DOE 1993). As discussed in that oder, the NESHAP dose lindt from
airborne emissions is 10 mretiyr, as required by the Clean Air Act; the dose limit from drinking water is
4 mrerrr/yr, as required by the Safe Drinking Water Act; and the dose limit from all pathways combined is
100 mrem/yr. Thus, the dose to the MEI would be expected to remain well within the regulatory limits.
Workers on the site would be expected to see an increase in the number of expected LCFS due to radiation

frum nomral site operations of 1.5, frum about 0.2 to 1.7, if the pit conversion and MOX facilities were sited
at Pantex.

4.32.3.5 Transportation

Tmnsportation requirements assmiated with Alternative 9A at Pantex would include, shipments to and from
the proposed pit conversion and MOX facilities. It was estimated that the number of total shipments to and
from Pantex would be 3,640 truck shipments during the approximately 15-year timeframe the surplus
plutonium disposition facilities would be built and operated. Alternative 9A would add approximately
2,000 truck shipments to this estimate for a total of 5,640, The annual dose to the MEI from these shipments
would be expected to increase from 0.97 mrem per year to about 1.3 mrenr/yr (DOE 1997g). This dose
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Table 4-281. Maximum Cumulative Radiation Exposures and Impacts at Pantex

Population Dose
Within 80 km Total Site Workforce

Dose Number of Dose Number of
Impact (Person-rem) Fstal Cancers (Person-rem) Fatal Cancers

Other site activities 0,11 5.5 XIO”5 514 0.2

Alternative 9A’ 5.8 0.0029 3,670 1.5

Cumulative 5.9 0.0030 4,184 1.7

a Values are based on the total expected duration of all proposed disposition activities (includes construction
and operations).

Source: DOE 1995a, 1996a, 1996b.

corresponds to an LCF risk from 15 years of transportation of 9.8x10-6, which dots not significantly increase
the risk to the public.

4.32.4 SRS

For SRS, the bounding aftemative for this SPD EIS would be Alternative 3A or 3B. Alternative 3A calls for
the siting of new pit conversion, immobilization, and MOX facilities near APSF in F-Area. Alternative 3B

is identical to Alternative 3A with the exception of the immobilization facility being housed in
Building 22 I–F, In some cases, the impacts assmiated with Alternative 3A would be greater than those of 3B
and vice versa. For the purposes of this section, the greater of the two has been included in the tables,

4.32.4.1 Resource Requirements

Cumulative impacts on resource requirements at SRS are presented in Table 4-282. If Alternative 3 is

implemented, the proposed surplus plutonium disposition facilities would require I percent of the annual
electricity used on the site and about 1 percent of the water. The Imd used by these facilities would represent
less than I percent of the developed land on the sit~ cumulatively, about 68 percent of the electricity,
130 percent of the water capacity, and 8 percent of the land would be used. Projected water requirements
exceed current site capacity due to accelerator requirements. If the accelerator is built and oprated, additional
water would be drawn from the Savammfr River to satisfy the demand. Without the accelerator requirements,
resource requirements would be well within site capacities. Impacts on resource requirements were evaluated
for the year 2007 because that would be the first full year in which all three surplus plutonium disposition
facilities operate simultaneously.

Table 4-282. Maximum Cumulative Resouree Use and Impacts at SRS—2007

Other Site Alternative 3 Cumulative Total
Resource Activities Maximum Impacts Total Site Capacity

Site employment I 1,200 1,022 12,222 NA

Electrical consumption (MWhlyr) 3,520,000’ 38,000 3,558,000” 5,200,000

Water usage (million Ilyr) 12,3500 143 12,493’ 9,230b

Developed land (ha) 6,880 30 6,91 I 80,130
~ Includes estimates for operation of an accelerator for tritium production aI SRS.

This capacity does not Include the exist!ns, separate i. frastmcture for withdrawals from the Savannah River.
Key: NA, not applicable.

Nuclear facilities within an 80-km (50-mi) radius of SRS include Georgia Power Company’s Vogtle Electric
Generating Plant across the river from SRS; Chem-Nuclear Services facility, a commercial low-level waste
disposal facility just east of SRS; and Starrnet CMI, Inc., l~ated sounheast of SRS, which pr~esses
uranium-contaminated metals. Radiological impacts from the operation of the Vogtle Electric Generating
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Plant, a two-unit commercial nuclear ~wer plant, are minimal, but DOE has factored them into the analysis.
The South Carolina Department of Health and Environmental Control Annual Report (SCDHEC 1992)
indicates that operation of the Chem-Nuclear Services facility and the Starmet CMI facility do not noticeably
impact radiation levels in air or liquid pathways in the vicinity of SRS. Therefore, they are not included in
this assessment.

The counties surrounding SRS have numerous existing and planned industrial facilities with permitted air
emissions and discharges to surface waters. Because of the distances between SRS and the private industrial
facilities, there is little opportunity for interactions of plant emissions, and no major cumulative impact on air
or water quality.

4.32.4.2 Air Quafity

Cumulative impacts on air quality at SRS are presented in Table 4-283. SRS is currently in compliance with
all Federal, State, and lucal regulations and guidelines, and would continue to remain in compliance even with
consideration of the cumulative effects of all activities. The surplus plutonium disposition facilities’
contributions to overall site concentrations are extremely small.

Table 4-283. Maximum Cumulative Air Pollutant Concentrations at SRS
and Comparison With Standards or Guidelines

Estimated
Most Stringent Alternative 3A Cumulative Percent of

Averaging Standard or Concentration Concentration Standard or
Pollutant Period Guideline (#g/m’)a (p#m’) (pg/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 0.341 64,3 0.64
1 hour 40,000 1.29 280 0.7

Nitrogen dioxide Annual 100 0.0412 9.34 9.3

pM(o Annual 50 0.~262 4,14 8.3
24 hours I50 0.0427 56.4 38

Sulfur dioxide Annual 80 0.0796 15.2 19
24 hours 365 1.09 220 60
3 hours 1,300 2.88 965 74

Other regulated
pollutants

Total suspended Annual 75 0.0Q262 14.7 20
particulate

Hazardous and other
toxic compounds

Ethylene glycol 24 hours 650 0.0585 0,254 0.039
a Themore stringent of the Federal and State standards is presented if borh exist for the averaging period.

4.32.4.3 Waste Management

Cumulative impacts on waste management at SRS are presented in Table 4-284. Additional mixed LLW
storage capacity could be required, but would likely b augmented by offsite commercial capacity. Although
the cumulative waste volume for hazardous waste exceeds the treatment and storage capacities, it is unlikely
that there would be major impacts to the waste marragement infrastructure at SRS, since most hazardous waste
is not held in long-term storage, and is treated and disposed of in offsite facilities. Treatment capacity for LLW
could be exceeded; however, major impacts are unlikely since most LLW can be disposed of
without treatment.
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Table 4-2S4. Cumulative Isrrpacts of Waste Management Activities at SRS
Over lS-Year Period From 2002-2016 (m3)

Alternative 3
Other Sits Maximum

Site Caoacitvb

Wasts Type Activities Impactsa Cmmslative Total Treatment Storage Disposal
TRU 19,665 1,872 21,537 25,800 34,40il 168,5~c

LLW 300,000 3,740 803,740 459,045 1,W 1,170,165

Mixed LLW 164,000 44 I M,044 543,045 18,757 ~Ad

Hazardous 252,000 548 252,548 79,995 3,198 NA

Nonhazwdous

Liquid 6,341,550 855,400 7,196,950 15,450,000 NA 15,450,m
Solid 100,050 34,958 135,008 NA NA NA

a Includes waste generated during lead assembly fabrication.
b ToIal 1S-year capacity derived from Table 3-44,
c Current disposal capacily at WIPP,
d &pcnding in pais on decisions in the RODS for the WM PESS, mixed LLW could k dis~sd of on [be sile or at another ME site.

(See Sections 3.5.8.8,4.8.2.2, and Appendix F.8.)
Key LLW, low-level wastq NA, not applicable (i.e., the majority of the waste is not routinely, treated, stored, or disposed of on the
site); TRU, tramuranic; WIPP, Warte Isolation Pilot Plant,
Sourc= DOE 1995b, 1995c, 1996a, 1996h, 1997g, 1997i, 1997j, 199tib,

4.32.4.4 Human Health Risk

Cumulative impacts in terms of radiation exposure on the public md workers at SRS are presented in
Table 4–285. The number of LCFS in the general population from SRS operations would be expected to
increase from 1.45 to 1,46 if the proposed surplus plutonium disposition facilities were Iecated there, as
described in Alternative 3B, Doses to the MEI are based on source location; summing the MEIs for each
reasonably foreseeable and current activity would be both misleading and technically incorrect because the
hypothetical MEI catrrrot be in a number of different locations simultaneously. However, to provide some
comparative perapeeeive, the hypothetical MEI for all reasonably foreseeable actions would receive an annual
dose of 3.7 mrem (from atmospheric releases), which corresponds to an LCF risk from 15 years of site
operations of 2,8x105, The MEI for Alternative 3B would receive an additional 0,004 mrem per year, for a
cumulative annual dose from all activities of 3.7 mrem, which, along with the comespondbrg risk of an LCF,
would be unchanged when rounded, The regrdato~ dose limits for individual members of the public are given
in DOE Order 5400.5 (DOE 1993). As discussed in that order, the NESHAP dose limit from airborne
emissions is 10 mrerrr/yr, as required by the Clean Air ACC the dose limit from drinking water is 4 mrem/yr,
as required by the Safe Drinking Water ACC and ffre dose limit from all pathways combined is 100 mretiyr.
Thus, the dose to the ME1 would be expected to remain well within the regulatory dose limits, Workers on
the site would be expected to see an increase in the number of expected LCFS due to radiation from normal
site operations of 2.3, from about 7.6 to 9.9, if all of the proposed SUVIUSplutonium dispositions activities
were sited at SRS.

4.32.4.5 Transportation

Transportation requirements associated with Alternative 3 at SRS would include shipments to and from all
three of the proposed surplus plutonium disposition facilities. The numbr of total shipments to atrd from SRS
would be 239,790 truck shipments during the approximately 15-year timeframe the surplus plutonium

disposition facilities would be built and operated. Alternative 3 would add approximately 2,500 truck
shipments to this estimate for a total of 242,290, The annual dose to the MEI from these shipments would be
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Table 4-285. Maximum Cumulative Radiation Exposures and Impacts at SRS
Population Dose
Within 80 km Total Site Workforce

Dose Number of Dose Number of
Impact (Oerson-rem) Fatal Cancers (person-rem) Fatal Cancers

Other site activities 2,900 I ,5 19,000 7.6

Alternative 3Ba 16 0.0i)8 5,630 2.3

Cumulative 2,916 1,5 24,630 9.9

a Values are based on total expected duration of all proposed disposition activities (includes consa’uction,
o~ration, and lead assembly).

Source: DOE 1995b, 1995., 1996a, 1996d, 1996h, 1997g, 1997i, 1997j, 1998b; NRC 1996.

expected to increase from 0.59 mrem per year to about 0.69 mrem per year (DOE 1997g). This dose
comsponds to an LCF risk fmm 15 years of transportation of 5.2x10-6, which does not significantly increase
the risk to the public.
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4.33 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

This section describes the major irreversible and irretrievable commitments of resources associated with the
maximum numkr of proposed surplus plutonium disposition facilities that could be Incated at each site under
any of the alternatives described in Chapter 2. A commitment of resources is irreversible when its primary or
seconda~ impacts limit the future options for a resource. An irretrievable commitment refers to the use or
consumption of resources neither renewable nor recoverable for later use by future generations. This section
discusses three major resource categories that are committed irmvemibly or imtrievably to the proposed action
and alternatives: land, materials, and energy. VaIues for each are shown in Tables 4286 and 4-287.

Table 4286. Irreversible and Irretrievable Commitments
of Construction Resources for SPD EIS Facilities

Hanford INEEL Pantex SRS
Resource (Alternative 2) (Alternative 7) (Alternative 9) (Alternative 3)
Electrical energy, 50,0i)o 7,400 7,400 64,000
(MWh)

Liquid fuel (1) I ,200,000 I ,Ooo,ooo I ,700,000 2,600,~

Concrete (m~) 15,000 15,000 27,~ 80,000

Steel (t) 3,600 S,txlo 3,400 23,000

4.33.1 Land Use

The land that might be used for plutonium disposition facilities could be returned, in the long term, to open
space and other uses, if the buildlngs, roads, and other stmctums were removed, the area decontaminated, and
the land revegetated. Alternatively, the land could be reused for some other industrial or DOE mission.

Therefore, the commitment of the land for facilities is not necessarily irreversible,

4.33.2 Materials

The irreversible and irretrievable commitment of material resources during the entire life cycle of plutonium
disposition activities using existing or new facilities includes construction materials that cannot be recovered
or recycled, materials that am rendered radioactive but cannot be decontaminated, and materials consumed or
reduced to unrecoverable fomrs of waste. For construction activities, a variety of common materials, such as
wocd, sand, gravel, plastics, or aluminum, in addition to those listed below, may be required. At this time, no
unusual construction material requirements have been identified. Those construction resources would be
generally irretrievably lost. None of these materials are in short supply, and all are readily available in the
vicinity of each candidate DOE site. For operational activities, the commitment of materials made into

equipment Or used as feedst~k cannOt be recycled at the end Of the project and are considered tO be
irretrievable. Although the use of such materials would be irretrievable, none are in short supply, and all are
readily available in the vicinity of each candidate DOE site.

4.33.3 Energy

The irretrievable commitment of resources during construction and operation of the facilities would include
the consumption of fossil fuels used to generate heat and electricity for each process. Energy would also be
ex~rsded in the form of diesel fuel, gasoline, and oil, for construction equipment, and transportation vehicles,

The plutonium and associated umrrium feedstmk materials used in the disposition process can be considered
as energy sources irretrievable lost, if immobilized, or after being partially burned in a reactor as MOX fuel.
Reactor bumup as MOX fuel would produce some useful electricity which would be a very small percentage
of total U.S. electrical capacity and demand.
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Table 4-287. Irreversible and Irretrievable Commitments
of Operations Resources for SPD EIS Facilities

Hanford INEEL Pmrtex SRS
Resource (Alternative 2) (Alternative 7) (Alternative 9) (Alternative 3)

Land (ha)

Electrical energy (MWh)

Liquid fuel (1)

coal (t)

Natural gas (m3)

Hydrogen (m3J

Nitrogen (m3)

Oxygen (m3)

Argon (m3)

Chlorine (m3)

Helium (m3)

Sulfuric acid (kg)

Phosphoric acid (kg)

Oils and Iuhricants (kg)

Cleaning solvents (kg)

Polyphosphate (kg)

Polyelectrolyte (kg)

Liquid nitrogen (kg)

Sodium hypochlorite (kg)

Sodium hydroxide (kg)

Sodium nitrate (kg)

Stainless steel canisters (kg)

Ceramic precursor (kg)

Ceramic process lubricant (kg)

Carbon monoxide (m3)

Carbon dioxide (m3)

Aluminum sulfate (kg)

Bentonite (kg)

Glass frit (kg)

Ceramic binder (kg)

Ethylene glycol (kg)

Zinc stearate (kg)

6.5

680,000

1, loo,cti30

NA

NA

370,000

30,00Q

6,640

220,0i)o

620

72,000

5,700

3,400

30,mo

1,400

I ,500

2,400

I I ,Ci30

570

760

5,000

I ,200,00t3

310,000

5W

90,000

1,600,000

9,400

4,7m

550,00Q

9,500

3,0i30

3,m

6.5

270,0Ci)

810,000

37,000

NA

360,0Q0

22,000

4,040

2m,ooo

630

50,0Q0

4,600

3,4fKl

16,000

1,400

690

2,40il

Il,ooo

NA

760

5,m

NA

NA

NA

NA

NA

9,700

4,900

NA

NA

3,00Q

3,000

8.9

280,~

810,~

NA

22,000,000

360,000

22,000

4,040

200,000

620

50,000

4,7m

3,400

16,000

I ,400

700

2,4W

11,ooo

NA

760

5,000

NA

NA

NA

NA

NA

9,600

4,800

NA

NA

3,000

3,000

12

380,0i30

I,lm,ooo

29,000

NA

370,000

30,0t3i3

6,640

2 I 1,000

600

72,~

960

3,400

30,000

1,400

1,500

2,400

I 1,000

570

760

5,000

1,200,000

310,000

500

90,000

1,600,000

9,6W

4,800

550,000

9,500

3,000

3,00i3

Key: NA, not applicable.

4.33.4 Waste Mnimization, Pollution Retention, and Ene~Conservation

4.33.4.1 Waste Minimization and Pollution Prevention

The PoIILttion Prevention Act of [990 and the Hazardous and Solid Waste Amendments of 1984 required

Federal agencies todevelop andimplement pollution prevention andwmte minimization programs. NEPA’s

purpose, which is to promote efforts which will prevent or eliminate damage to the environment, is
complemented by both acts, This relationship was futiher strengthened by Executive Order 12856 (Federal
Compliance with Right to Know Lawsmd Pollution Prevention Requirements), 12873 (Federal Acquisition,
Recycling, and Waste Prevention), and 12902 (Energy Efficiency and Water Consumption at Federal
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Facilities), and a 1993 memorandum from the Council on Environmental Quality (CEQ 1993). The Council
on Environmental Quality memorarrdum recommended that Fderal agencies incorporated pollution prevention
principles, techniques, and mechanisms in their NEPA planning and decision making prucesses
(DOE 1996b:G-1 ).

Consistent with overall national policy, DOE programs are directed to incorporate pollution prevention into
their planning and implementation activities. This includes reducing the quantity and toxicity of radioactive,
hazardous, mixed, and sanitary waste generated; incorporating waste recycle and reuse into program planning
and implementation; and conserving resources and energy (DOE 1996e:5-286).

DOE is responding to these initiatives by reducing the use of toxic chemicals; improving emergency planning,
response, ad accident notification; arrd encouraging the development and use of clean technologies. DOE’s
nuclear facilities have reduced the sizes of radiological control mas in order to reduce LLW. Other facilities
have scrap metal segregation programs which reduce solid waste arrd allow useable material to be sold and
recycled. DOE facilities also are replacing solvents and cleaners containing hazardous materials with less-toxic
or nontoxic materials (DOE 1997j:6-3)

Although the surplus plutonium disposition fucilides arc still in the early stages of the engineering and design,

the program would integrate pollution prevention practices that include waste stream minimization, source

reduction and recycling, procurement processes that preferentially prucure pruducts made from recycled
materials; inventory management, and technology transfer. The surplus plutonium disposition facility designs
would minimize the size of radiologically controlled areas, thereby minimizing the generation of TRU waste

and LLW. To the extent practicable, the facilities would not use solvents regulated by the Resource
Conservation and Recovery Act, thereby minimizing the amount of hazardous and mixed waste generated.
Wastewater would be recycled to the extent possible to minimize effluent discharge. Equipment would be
installed as modules, so when there is a breakdown, a component, rather than a large piece of equipment,
would be replaced. If possible, DOE would recycle materials rather than dispose of them. DOE would store

such material for future use or sell these materials to other users or salvage vendors. Additionally, the DOE
could bum nonrecyclable waste paper, cardboard and oil for energy recovery rather than disposing of it as
waste,

4.33.4.2 Energy Conservation

Energy conservation and efficiency are also part of waste minimization and pollution prevention in terms of
incorporating efficiencies into the design process. Energy conservation for each of the alternatives would be
achieved primarily in three areas: prucess configuration, mechanical design, and electrical design. Energy
conservation would be maximized by incorporating it into the prucess and facility design from the outset.
where possible, the prucess would be configured to conserve energy by using heat exchangers so the hot exit
streams could heat cool incoming streams, which would conserve heating energy. Where cooling of process
streams would be required, maximum use of cooling water would be employed, which would minimize the
amount of refrigeration cooling to be used. Mechanical design would employ energy efficient compressors,
pumps, and fans Ductwork would be designed for minimum pressu~ drop. Facilities would employ energy-
efficient insulation and reflective panels where appropriate. Air conditioning systems would make efficient
use of outside air. Electrical design would employ energy efficient motors, actuators, and lighting. Accurate
electrical power metering of each system would indicate the major power consumers and give warning of
unusrmlly high energy consumption. This would allow corrective measures to be taken promptly.
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4,34 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE ENVIRONMENT AND
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The use of land on any of the four DOE candidate sites under consideration for plutonium disposition activities
would be short-term uses of the environmen~ on completion of the disposition activities, such land could be
returned to other uses, including Iongterm productive uses.

bsses of the natural productivity of terrestrial and aquatic habitats due to constmction and operation of new
plutonium disposition facilities are possible at any of the DOE candidate locations. Land clearing and
construction and operational activities could disperse wildlife arrd eliminate habitat on ashort-tem basis,
Although some destruction would occur during and after construction, losses would be minimized by careful
siting of facilities and incorporation of mitigation measures into all construction activities. In addition,
consultation and cootilnation with State and Federal natural resouree and wildlife agencies would occur prior
to any site disturbances, in order to ensure that all potential sensitive species, candidate or listed, would be
protected to the maximum extent possible.

There are no other activities under plutonium disposition that would affect long-term productivity of
environmental resources at each site.
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Chapter 5
Environmental Regulations, Permiti, and Consultations

5.1 LAWS, REGULATIONS, EXECUTIVE ORDERS, AND DOE ORDERS

The major laws, regulations, Executive orders, and other compliance actions that apply to surplus plutonium
disposition activities depending on the various alternatives are identified in Tables 5-1 and 5–2. There are
a number of Federal envirmrmental statutes dealing with environmental protection, compliance, or consultation
that affect complimce at every U.S. Department of Energy (DOE) location. In addition, certain environmental
requirements have &n delegated to State authorities for enforcement and implementation. It is DOE policy

to conduct its operations in an environmentally safe manner in compliance with all applicable statutes,
~gulations, and standards. Although this chapter does not address pending legislation or future regulations,

DOE recognizes that the regulatory environment is in transition, and subject to many changes, and that the
construction, operation, and decommissioning of any surplus plutonium disposition facility must be conducted
in compliance with all future regulations and standards.

The Atomic Energy Act (AEA) authorizes DOE to establish standards to protwt health or minimize &urgers
to life or property for activities under DOE’s jurisdiction. Through a series of DOE orders, an extensive
system of standards and requirements has been established to ensure safe operation of facilities. DOE
regulations are generally found in Title 10 of the Cede of Federal Regulations (CFR). For purposes of this
Surplus Plutonium Disposifiorr Environmerrral lmpacr Staremerrt (SPD EIS), relevant regulations include
10 CFR g20, Procedural Rules for DOE Nuclear Activities; 10 CFR 830, Nuclear Safety Management
10 CFR 834, Radiation Protection of the Public and the Environment (Draft); 10 CFR 835, Occupational
Radiation Protection; 10 CFR 1021, Compliance with the National Environmental Policy ACG and
10 CFR 1022, Compliance with Fldplains/Wetlands Environmental Review Requirements. The DOE orders
have kn revised and reorganized to reduce duplication and eliminate obsolete provisions (though some older
orders remain in effmt during the transition). The new organization is by Series and is intended to include all
DOE policies, manuals, requirements dmuments, notices, guides, and orders. Relevant series include
Series 400, which deals with Work Process; and within this Series, DOE Order 420.1 addresses Facility Safety
425.1 addresses Startup and Restart of Nuclear Facilities; 452.1A addresses Nuclear Explosive and Weapons
Surety Programs; 452.2A addresses the Safety of Nuclear Explosives O~rations; 452.4 addresses the Security
and Control of Nuclear Explosives; 460.1A addresses Packaging and Transportation Safety 470.1 addresses
the Safeguards and Security Program; and 474.1 addresses the Control and Accomrtabllity of Nuclear
Materials. frr addition, DOE (older number) Series 5400 addresses environmental, safety, and health programs
for DOE operations.

5.2 PERMITS

Permits are a means for the issuing agency to enforce applicable regulato~ requirements. It is likely that new
or modified permits will be needed before facilities for surplus plutonium disposition may be constructed or
operated. Permits regulate many aspects of facility construction and operations, including the quality of
constmction, treatment and storage of hazardous waste, and discharges of effluents to the environment. These
~rmits will be obtained from the appropriate Federal, State, and lwal agencies. Potentially applicable prnrits
for Federal agencies are descri~ in Table 5-1, and for State agencies in Table 5–2. Permits for constmcting
or operating facilities for surplus plutonium disposition would not be obtained or modified before a Record
of Decision is issued on this SPD ELS.
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5.3 CONSULTATIONS

Certain statutes arrd regulations require DOE to consider consultations with Federal, State, and local agencies
md federally recognized Native American groups regarding the potential for alternatives for surplus plutonium
disposition todisturb sensitive resources. Theneeded consultations must wcurona timely basis and are
generally rcqrrired bforeany land disturbance can begin. Most of these consultations arerelated to biotic
resources, crrltuml resources, and Native Americarr rights. Tbebiotic resources consultations generally pertain
totie~tential foractivities totis~ti sensitive s~ies orhabitats. Cultrrml resources consultations relate to
thepotentid fordismption ofimponant cultural resources andmchaeologic sites. Finally, Native American
consultations arc concerned with the potential for disturbance of ancestral Native American sites and the
traditional practices of Native Americans. These andother consultations that may berequi~d are listed in
Table 5–3. DOEisin tieprmess ofinitiating thequimd consultations atthesites mdwillrepoti the status
of these consultations in the SPD Final EIS.

5.3.1 Native American Tribal Government Consrdtationa

Upon the publication of this SPD EIS, DOE representatives at the Amarillo, Idsho, Richland, and Savanrmh
River Offices will initiate the government-to-government consultation process with federally recognized
American Indimr Tribal Govemm.ents for the proposed action and alternatives discussed herein. The
consultations will bc conducted consistent with thedirection outlinedin DOE Order 1230,2 American Indian

Tribaf Govemmenf Pofig. Acopyofthis SPDEISwill bepmsented toeachfederally ~co~izedttibe that
has acknowledged potential concern for resources at the Hanford Site, Idaho National Engineering and
Environmental Laboratory, Pantex Plant, and Savann& River Site during prior consultations initiated for
complimce with the Americm Indian Religious Freedom Act (AfRFA) (P.L. 95-341) and the Native American
Graves Protection and Repatriation Act (NAGPRA) (P.L. 101-60 I ).

The consultation process will be initiated by the responsible DOE representative at each office through a
formal letter identifying the potential actions at the DOE site accompanied by a copy of this SPD Draft EIS.
The letter will request a response from each American Indian Tribal Government regarding concerns under
AIRFA and NAGPRA, Among the srcas of spcitic concern that may be identified by America Indian Tribal
Governments are religious and sacred places and resources, Native American human remains, associated
fimerary objects, unassociated funemry objects, sacred objects, and cultural patrimony objects. Each response
with be addressed by DOE through a consultation process acceptable to the specific American Indian Tribal

Government including, but not limited to, government-to-government meetings, interviews, and site visits.
It will be the intent of these consultations to identify all potential American Indiarr Tribal Government concerns
associated with each action discussed in this SPD EIS and to consider the results of the consultation processes
in the SPD Final EIS. The individual consultation processes for each site with each American Indian Tribal
Government will be formally dmumented in the SPD Final EIS including a summ@ of the consultation
processes along with copies of formal correspondence.

In the event of inadvertent discove~ of potential important materials such as human remains, associated
funemry objects, unassociated fmremry objmts, sacred objects, and cultuml patrimony during construction and
o~ration, another consultation process will be initiated. Each DOE site considered in this SPD EIS has plans
md ptiedrrRs which address inadvertent discoveries of cultuml material. In each case, the ground distubing
activities would be immediately suspended upon recognition of human remains or potential cultural materials.
DOE would k notified and qualified cultural resource specialists would evaluate the materials to determine
potential Native American origin. If the remains or materials are determined to be of potential Native
American origin and within the criteria of AIRFA and NAGPRA, DOE would immediately initiate an
expedited formal consultation prwess with American Indiarr Tribal Governments with interest in the Imations,
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as determined during the SPD EIS consultation process described above. Based upon the results of the
consultations, DOE would take appropriate action prior to resuming of ground disturbing activities.

5.3.2 Archaeological and Historical Resources Consultations

Each DOE site evaluated in this SPD EIS has cultural (archaeological and historical) resource management
pluns that prescribe consultation prmesses for activities which have the potential to adversely affect sites and
properties eligible for nomination, or listed on, the National Register of Historic Places. The management
plans have been developed consistent with archaeological and historical resource laws (see Table 5–1 ) as
implemented under 36 CFR 800, Proceduresfor the Protection o~Hisforic and Cultura/ Properties.

Upon the publication of this SPD Draft EIS, DOE representatives at the Amarillo, Idaho, Richland, and
Savannah River Offices will initiate formal consultation with the State Historic Preservation Officers of Idaho,
Texas, Washington and South Carolina, as appropriate under each site’s Programmatic Agreement and
management plan. The intent of each consultation will be to determine potential eligibility for nomination to
the National Register of Historic Places of archaeological and historic resources which may be associated with
the proposed actions and alternatives. Fmther consultations will be used to determine the potential for adverse
effect to atry resources determined to bc eligible for nomination md any necess~ actions required to mitigate
potential adverse effects. The specific consultation processes will be conducted in compliance with site
specific programmatic agreements among each DOE office, specific State Historic Preservation Offices, and
the Advisory Council on Historic Presewation.

The consultation process will bc initiated by the responsible DOE representative at each office through a
formal letter to the appropriate State Historic Prcsewation Officer identifying the potential actions at the DOE
site accompanied by a copy of this SPD Draft EIS and supporting cultural resource reports. The letter will
request a consultation meeting, if necessary, to discuss specific concerns and information needs. A site visit
may k appropriate for Iucations with identified resources, In all cases, the consultation process will confom
to 36 CFR 800 requirements and progmmmatic agreements for the management of archaeological and historic

resources and properties. Each consultation process will be dmumented in the SPD Final EIS, including a
summary of the consultation prucesses along with copies of formal correspondence.

In the event that potential archaeological and historic materials are inadvertently discovered during
construction and operation, another consultation prncess will be initiated, Each DOE site considered in this
SPD EIS has plans and procedures that address inadvertent discoveries of cultural material. In each case, the
ground-disturbing activities would bc immediately suspended upon recognition of human remains or potential
archaeological and historical materials. DOE would be notified and qualified cultural resource specialists
would evaluate the materials to identify md evaluate their potential archaeological and historical value under
36 CFR 800, If the materials were determined to bc potential] y eligible for nomination to the National Register
of Historic places, DOE would immediately initiate an expedited formal consultation process with the

appropriate SMte Historic Preservation Officer, as appropriate under the programmatic agreement, Based on
the results of the consultations, DOE would take appropriate action prior to resuming ground-disturbing
activities to ensure mitigation of any adverse effect to resources determined eligible for nomination to the
National Register of Historic Places.

5-3



Surplus Plutonium Disposiri<>)l f)rtif~ Ettt,irf]!tj?!c)ttal Impact Staremenr

Table 5-1. Federal Environmental Statutea, Regulations, and Executive Orders
Ststute, Regulation,

Executive Order Citation Potential Requirements

Air Quality and Noise

Clean Alr ACI of 1970 (CAA) 42 USC 7401 et seq. Requires sources to meet standards and obtain permits
to satisfy: National Ambient Air Quality Standards
(NAAQS), State implementation plans, Standards of
Performance for New Stationary Sources, National
Emission Standards for Hazardous Air Pollutants

(NESHAP), and Prevention of Significant
Deterioration (PSD). Public radiological dose limits
are outlined in paragraph 11,Ibof40CFR61,
subpart H, under the authority of this act.

National Ambient Air Quality 42 USC 7409 et seq.; Establishes primary and secondary ambient air quality
Standards 40 CFR 50 standards governing S02, N02, CO, 03, Pb, and

PMIO

Standards of Performance for
.New Stationary Sources

National Emission Standards for
Hazardous Air Pollutants

Prevention of Significant
Deterioration

Determining conformity of
Federal activities to State or
Federal implementation plans

Executive Order 12843,
Procurement Requirements and
Policies for Federal Agencies
for Ozone-Depleting
Substances

Noise Control Act of 1972

Clean Water Act (CWA)

National Pollutant Discharge
Elimination System (scclic)n
402 of CWA)

42USC7411 ; Establishes control/emission standards and
40 CFR 60 recordkeeping requirements for new or modified

sources specifically addressed by a standard.

42 USC 7412; Establishes emission levels for carcinogenic or
40 CFR61,63 mutagenic pollutants or operation requirements; may

require apreconstruction approval, depending on tbe
process being considered and tbe level of emissions
that will restdt from thenewormodifted source.

42 USC7470etseq.; Establishes reqttirements fortbe State implementation
40 CFR51.166 plans for PSDprograms. Applies toareasthatarein

compliance with NAAQS. Requires comprehensive
preconstruction review and tbe application of Best
Available Control Technology to major stationary
sources (emissions of I 00 tons per year [tonslyr])
and major modifications; requires a preconstruction
review ofair quality impacts and theissuance ofa
construction permit from the responsible State
agency setting forth emission limitations to protect
the PSD increment,

40 CFR 93 Requires Federal facilities to demonstrate compliance
with State or Federal implementation plans for

applicable actions in nonattainment areas.

Apri121, 1993 Requires Federal agencies to minimize procurement of
ozone-depleting substances and conform their
practices to comply with Title VI of CAA
Amendments regarding stratospheric ozone
protection and to recognize the increasingly limited
availability of Class I substances until ftnal phaseout.

42 USC4901 etseq. Requires facilities tomaintain noise levels thatdo not
jeopardize the health and safety of the public.

Water Resources

33 USC 1251 et seq. Requires EPA- or State-issued permits and compliance
with provisions of permits regarding discharge of
effluents to surface waters.

33 USC 1342 Requires permit to discharge effluents (pollutants) to
surface waters and stormwaters; permit modifications
are required ifdischarge effluents are altered,

54



Environmental Regulations, Permits, and C(~nsulrotions

Table 5-1. Federal Environmental Statutes, Regtdatiuns, and Executive Orders (Continued)

Statute, Regulation,
Executive Order Citation Potential Requirements

Water Resources (Continued)

Wild and Scenic Rivers Act of 16 USC 1271 et seq.
1968

Safe Drinking Water Act of 1974 42 USC 300f et seq.;
40CFR 141

Executive Order I I 990, 3 CFR 1977 Comp.,
Protection of Wetlands p. 121

Executive Order I I 988, 3 CFR 1977 Comp.,
Floodplain Management p. 117

Compliance with Floodplain/ IOCFR 1022
Wetlands Environmental
Review Requirements

Requires consttlcation before construction of any new
Federal project associated with a river designated as
wild andscenic orunder sludyin t)rdert[)minimizc
andmitigate anyadverse effects on the physical and
biological properties of the river.

Requires certification of any plant water treatment
facility constructed on a site to ensure that Lhe
quality of public drinking water is protected and that
maximum radioactive contaminant Ievelsdo not
exceed 4 mrem dose equivalents.

Requires Federal agencies to avoid the I(>ng- and
short-termadverse impacts associated withthc
destruction or modification of wetlands.

Directs Federal agencies to establish pr<>cedures to
ensure that !be potential effects of flood hazards and
floodplain management are considered for any
action undertaken in a floodplain and that floodplain
impacts be avoided totheextent prac~ ical. Requires
consultation if project impacts a floodplain.

Requires DOE to comply with all applicable
floodplain and wetlands environmen~al review
requirements.

Waste Management and Pollution Prevention

Resource Conservation and

Recovery Act, Hazardous and
Solid Waste Amendments of
1984 (RCRA)

Comprehensive Environmental
Response, Compensation, and
Liability Act of 1980

(CERCLA); Superfund
Amendments and
Reauthorization Act of 1986

Nuclear Waste Policy Act of
1982

42 USC6901 et seq.; Requires notification and permits for operations

PL 98-616 involving hazardous waste treatment, storage, <>r
disposal facilities; changes to site hazardous waste
operations could require amendments t<]RCRA
hazardous waste permits involving public hearings.

42 USC9601 et seq.; Requires cleanup and notification if there is a release
PL 99-499 or threatened release of a hazardous substance;

requires DOE to enter into Interagency Agreements
with EPA and State to control the cleanup of each
DOE site on the NPL.

42 USC 10101–10270 Establishes aschedule forthesiting, construction, and
operation ofgeologic repositories that will provides
reasonable as$urance that the public and the
environment will be protected from the hazards
posed hy disposal of high-level radioactive waste
and SNF, establishes the Federal respttnsibility and
a Federal policy for the disposal of HLW and SNF;
defines the relationship between Federal and Stale
governments with respect to the disposal of HLW
and SNF, andestablishes a Nuclear Waste Fund.
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Table S-1. Federal Environmental Statutes, Regulations, and Executive Orders (Continued)

Statute, Regulation,
Ex~utive Order Citation Potential Requirements

Waste Management rmd Pollution Prevention (Continued)

Pclhttion Prevention Act of 1990 42 USC I I00– 11050 Establishes a national policy that pollution should be

Toxic Substances Control Act of
1976

Federal Facility Compliance Act
of 1992

Executive Order 12088, Federal
Compliance with Pollution
Control Sta!ldards

Executive Order 12856, Federal
Compliance with
Right-To-Know Laws and
Pollution Prevention
Requirements

Executive Order 12873, Federal
Acquisition, Recycling, and
Waste Prevention

Executive Order 12580,
Superfund Implementation

Fish and Wildlife Coordination
Act of 1958

15 USC 260 I et seq

42 USC 696 I

3 Cm 1978 Comp.,
p. 243

August 3, 1993

October 20, 1993

January 23, 1987

reduced at the source and requires a toxic chemical
source reduction and recycling report for an owner
or operator of a facility required to file an annual
toxic chemical release form under section 313 of
SARA.

Requires compliance with inventory reporting and
chemical control provisions of TSCA to protect the
public from the risks of exposure to chemicals;
TSCA imposes strict limitations on use and disposal
of PCB-contaminated equipment,

Waives sovereign immunity for Federal facilities
under RCRA and requires DOE to develop plans
and enter into agreements with States as to specific
management actions forspecificmixcd waste
streams.

Requires Federal agency landlords to submit to OMB
an annual plan forthecontrol of environmental
pollution and to consult with EPA and State
agencies regarding the best techniques and methods.

Requires Federal agencies to achieve 50 percent
reduction ofagency ’s total releases of toxic
chemicals to the environment and offsite transfers,
to prepare a written facility pollution prevention
plan not later than 1995, and[opublicly report toxic
chemicals entering any waste stream from Federal
facilities, including any releases to the environment,
and to improve local emergency planning, response
and accident notification,

Requires Federal agencies to develop affirmative
procurement policies and establishes a shared
responsibility between the system program manager
and therecycling community !o effect use of
recycled items for procurement.

Delegates to the heads of Executive departments and
agencies the responsibility for undertaking remedial
actions forreleases, orthreatened releases that are
notonthe NPL and removal actions other than
emergencies where the release is from any facility
under the jurisdiction or control of Executive
departments and agencies.

Biotic Resources

16 USC661 et seq. Requires consultation on the possible effects on
wildlife if there is construction, modification, or

control ofhodiesof water in excess of 10 acresin
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Table 5-1. Federal Environmen@l Sbtutm, Regulations, and Exwutive Ordem (Continued)

Statute, Regulation,
Executive Order Citation Potential Requirements

Biotic Resources (Continued)
Bald and Golden Eagle

Protection Act of 1972

Migratory Bird Treaty Act of
1918

Anadromous Fish Conservation

Act of 1965

Wilderness Ac[ of 19@

Wild Free-Roaming Horses and
Burros Act of 1971

Endangered Species Act of 1973

16 USC 668 et seq.

16 USC 703 et seq.

)6 USC 757

16 USC 1131 et seq.

16 USC 1331 et seq.

16 USC 1531 et seq

Requires consultations to determine if any protected

birds are found to inhabit the area. If so, DOE must
obtain a permit prior to moving any nests due to
construction or operation of disposition facilities.

Requires consultation to determine if [here are any
impacts on migrating bird populations due to
construction or operation of disposition facilities. If
so, DOE will develop mitigation measures to avoid
adverse effects.

Requires consultation todetermine if there are any
impacts on anadromous fish that spawn in fresh
water or estuaries and migrate to ocean waters and
on anadromous tishery resources that are subject to
deplete from water resource development.

Requires consultation with the Department of
Commerce and the Department of Interior and
minimize impact.

Requires consultation with the Department of Interior
and minimize impact.

Requires consultation to identify endangered or

Antiquities Act of 1906

DOE American Indian Tribal
Government Policy

National Historic Preservation
Act of 1966

Archaeological and Historical
Preservation Act of 1974

Archaeological Resources

Protection Act of 1979

American Indian Religious

Freedom Act of 1978

Native American Graves

Protection and Repatriation Act
of I990

Executive Order 13007, Indian

Sacred Sites American religious practices.

threatened species and their habitats, assess DOE
impacts thereon, obtain necessary biological
opinions and, if necessa~, develop mitigation
measures to reduce or eliminate adverse effects of
construction or operation.

Cultural Resources
16 USC 431-433 Requires protection of historic, prehistoric, and

paleontological objects in federal lands from

aPPrOPriatiOn, excavation, injury, and destruction
without permission.

DOE Order 1230.2 Establishes government-to-government prot~ols for
DOE interactions with tribal governments.

16 USC 470 et seq. Requires constdta!ion with the State Historic
Preservation Office prior to construction to ensure
that no historical properties will be affected.

16 USC 469 et seq. Requires obtaining authorization for any disturbance
of archaeological resources.

16 USC 470aa et seq. Requires obtaining authorization for any excavation or
removal of archaeological resources.

42 USC 1996 Requires consultation with local Native American
Indian tribes prior to construction to ensure that
their religious customs, traditions, and freedoms are
preserved,

25 USC 3WI Requires consultation with local Native American
Indian tribes prior to construction to guarantee that
no Native American graves are disturbed.

May 24, 1996 Requires the protection and preservation of Native
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Table 5-1. Federal Environmental Statutea, Regulations, and Executive Orders (Continued)

Statute, Regulation,
Executive Order Citation Potential Requirements

Cultural Resources (Continued)

Executive Order 11593, 3 CFR 154, Requires the preservation of historic and
Protection and Enhancement of 1971-1975 archaeological data that may be lost during
the Cultural Environment Comp., p. 559 construction activities.

Worker Safety and Health

Occupational Safety and Health 5USC5108 Requires that agencies comply with all applicable

Act of 1970 worker safety and health legislation (including

guidelines of 29 CFR 1960) and prepare, or have
available, material safety data sheets.

Hazard Communication Standard 29 CFR 1910. 12W Ensures that workers are informed of, and trained to
handle, all chemical hazards in the DOE workplace.

Transportation

Transportation regulations 49CFR 171, 172, Establishes standards for materials transportation
173, 174, 176, 177, including: padkaging, marking and labeling,
397 placarding, monitoring, routes, accident reporting,

and manifesting. Includes requirements for
transport by rail, air, and public highway.

Hazardous Materials 49 USC 1801 et seq. Requires compliance with hazardous materials and
Transportation Act of 1974 waste transportation requirements.

Hazardous Materials 49 USC 1801 Restricts shippers of highway route-controlled
Transportation Uniform Safety quantities of radioactive materials to use only
Act of 1990 permitted carriers.

Regulations of the International IAEA Safety 6 Establishes standards for radioactive materials
Atomic Energy Agency transportation.

International Maritime International Maritime Requires segregation of radioactive materials
Organization Regulations Dangerous Goods packages from other dangerous goods and other

Code, 1994 aspects of stowage.

Other

Atomic Energy Act of 1954 42 USC 20 I I Authorizes DOE to establish standards to protect
health OKminimize dangers to life or property for
activities under DOE’s jurisdiction.

Price Anderson Act 42 USC 2210 Allows DOE to indemnify its contractors if the
contract involves the risk of public liability from a
nuclear incident.

Nuclear Regulatory Commission 10 CFR 20,70,75 Establishes regulations for radioactive materials and
the construction and operation of facilities that
process and handle radioactive materials.

Depanment of Energy Orders Parts I00-500 Establishes standards and requirements to ensure safe
operation of facilities.

National Environmental Policy 42 USC 432 I et seq. Requires Federal agency to prepare an environmental
Act (NEPA) impact statement for any major Federal action with

si8niftcant environmental impact,

Department of Energy NEPA IOCFR 1021 Requires DOE to follow its own implementing
Implementing Regulations regulations [0 ensure environmental quality,
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Table 5-1. Federal Environmental Statut=, Regulations, and Executive Orders (Continued)

Statute, Regulation,
Executive Order C1tatiOn Potential Requirements

Other (Continued)

Emergency Planning and 42 USC 11OOI et seq

Community Right-To-Know

Act of 1986

Executive Order I I514, 3 CFR 1966-1970
Protection and Enhancement of Comp., p. 902

Environmental Quality

Farmland Protection Policy Ac[ 7 USC 4201 et seq.

of 1981

Executive Order 12114, January 4, I979
Environmental Affects Abroad

of Major Federal Actions

Executive Order 12898, Federal February 11, 1994

Actions to Address
Environmental Justice in
Minority Populations and Low-
Income Populations

Executive Order 12656, November 18, 1988
Assignment of Emergency
Preparedness Responsibilities

Requires the development of emergency response

plans and reporting requirements for chemical spills
and other emergency releases, and imposes right-to-
know reporting requirements covering storage and
use of chemicals that are reported on toxic chemical
release forms.

Requires Federal agencies to demonstrate leadership
in achieving the environmental quality goals of
NEPA; provides for DOE consultation with

appropriate Federal, S[ate, and local agencies in
carrying out (heir activities as they affect tbe
environment.

Requires avoidance of any adverse effects to prime
and unique farmlands.

Requires officials of Federal agencies having ultimate
responsibility for authorizing and approving actions
encompassed by this order t? be informed of
pertinent environmental considerations and to take
such considerations into account, with other
pertinent considerations of national policy in making
decisions regarding such actions. While based on
independent authority, this order furthers the
purpose of NEPA.

Requires Federal agencies to identify and address as

apprOp[iatc, disproportionately high and adverse
human health or environmental effects of its
programs, policies, and activities on minority
populations and low-income populations.

Assigns emergency preparedness responsibilities 10
Federal departments and agencies.
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Table S-2. State Environmental Shtu& and Regulation
Legislation or Re~Iation Citation Potentiaf Requirewnts

HANFOIM, WA8mGTON

Air Quality and Noise

Washington Clean Air Act Revised Code of Provides for development of air pollution control and
Washington (RCW) permitting regulations.

Chapter 70,94

Washington Administrative Code Title 173-40i), 401, Requires permitting of source, control of toxic air

of 1994 406-490 pollutants, radionuclides, and other pollutants.

Noise Control Act of 1974 RCW, Chapter Provides for development of noise pollution control
70.107 and permitting regulations.

Washington Administrative Code Title 173-60 Establishes limits on environmental noise levels by
zoning classifications.

Water Resources

Coastal Water Protection Act of RCW, Chapter 90.48 Requires water pollution control; applies to all
1971 waters of the State.

Chemical Contaminants and Water RCW, Chapter Requires water pollution control.

Quality 70.142

Water Pollution Control Act RCW, Chapter 90.48 Requires that a permit & obtained for any discharge
to the soil column, and the quality of the
groundwater in the vicinity be protected and not
degraded

Waste Management and Pollution Prevention

Hazardous Waste Management Act RCW, Chapter Requires permits for various activities involving
70.105 hazardous waste.

Nuclear Energy and Radiation RCW, Chapter 70.98 Licenses and pemits sources of radiation,

Radioactive Waste Storage and RCW, Chapter 70.99 Establishes various requirements for handling and
Transport Act of 1980 storage of radioactive waste.

Radioactive Waste Act RCW, Chapter Establishes various requirements for handling and
43.2C0 storage of radioactive waste.

Biotic Resources

Various Acts Concerning fish a“d RCW, Chapter 77 Requires consultation with responsible agency.

Game

Cultural Resources

Archaeology and Historic RCW, Chapter Required to follow rules designated to protect State
Preservation 43,51A cultural resources.

Other

Tri-Party Agreement May 14, 1989 Establishes the applicability of RCRA and CERCLA
and their amendments to Hanford. This is an
agreement bet ween DOE, EPA, and Washington
State Department of Ecology.

INEEL, IOAEO

Air Quality and Noise

Idaho Environmental Protection ID Code, Title 39, Provides for development of air pollution control
and Health Act Chapter 105, 107 permitting regulations.
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Table S-2. State Environmen~l Statutes and Regulations (Continued)

Legislation or Regulation Citation Potential Requirements

Alr Quality and Noise (Continued)

Rules for the Control of Alr IDAPA 16, TbIe 1, Requires permitting of sources and control of toxic

Pollution in Idaho Chapter 1, ~729 air pollutants and other pollutants.

Water Resources

Idaho Wastewater-Land ID RulesiRegs., Thle Requires permit prior to construction or modification

Application Permit Regulations 1, Chapter 17 of a water discharge source.

Idaho Water Pollution Control Act ID Code, Title 39, Requires permit prior to construction or modification

Chapter 36 of a water dischsrge source.

Idaho Water Quality Standards ID Rule~egs., Requires pemit prior to the construction or operation
Title 1, Chapter 2 of a wastewater injection well.

Idaho Stream Channel Protection ID Cnde, Title 42, Requires permit prior to dredge or till of any stream.

Act Chapter 38

Idaho Lake Protection Act ID Code, Requires permit prior to dredge or fill of any lake.

Section 58-142
et seq.

Wsate Management and Pollution Prevention

Idaho Hazardous Waste ID Code, Title 39, Requires ~rmit prior to construction or modification

Management Act Chapter 44 of a hazardous waste disposal facility.

Idaho Hazardous Waate ID Rules/Ftegs., Requires permit prior to construction or modification
Management Regulations Title 1, Chapter 5 of a hazurdous waste disposal facility.

Biotic Resources

Various Acts Regarding Fish and ID Code, Title 36 Requires consultation with responsible agency.

Game

Cultural Resourc=

Idaho Historic Preservation Act ID Code, Thle 67, Requires consultation with responsible local

Chapter 46 governing body.

Other

Spent Fuel Settlement Agreement October 16, 1995 Allows INEEL to receive spent nuclear fuel and
(also known as the Batt establishes a schedule for removal of all spent fuel
Agreement) from the State.

Tribal Working Agreement September 29, 1992 Requires consultation with Sboshone-Bannock tribes.

Federal Facility Agreement and December 9, 1991 Establishes a process for evaluating past potential
Consent Order releases to the environment at INEEL.

PANTEX,tixAa

Air QuNity and Noise

Texas Clean Air Act 382.017 Provides for the development of air pollution
permitting regulations.

Texas Air Pollution Control TX Admin Code, Requires permit prior to construction or modification

Regulations Title 30, Chapters of an air contaminant source and control of toxic

101-125 air pollutants and other pollutants.

Water Resources

Texas Water Quality Standards TX Admin. Code, Requires permitting prior to any modification of
Title 30, Chapters waters of the State, including stream alteration for

305,308-325 the construction of intakes, discharges, bridges,
submarine utility crossings, etc. discharge source,

Texas Consolidated Permit Rules TX Admin. Code, Requires permit prior to construction or modification
Title 30 of a water dischurge source.
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Table 5-2. State Environmental Statuta and Regufatfom (Continued)
Legislation or Regulation Citetion Potentiaf Requiremerrta

Water Raaortrc- (Continued)

Texaa Water Quality Acts TX Code, Title 30, Requires permit prior to construction or modification
Chapter 290 of a water diachnrge source affecting a public water

supply.

Waste Management and PoUrrtionPrevention

Texas Solid Waste Management
Regulations and Solid Weate
Disposal Act

Texaa Parka and Wildlife
Regulations

Antiquities Code of Texas

South Carolina Pollution Control
Act

South Carolina Air Pollution
Control Regulations and
Standards

South Carolina Atomic Energy &
Radiation Control Act

Sourh Carolina Pollution Control
Act

South Carolina Water Quality
Standards

South Carolina Sefe Drinting
Water Act

TX Admin. Code, Requires pernrit prior to constmction or modification
Title 30, Chapters of a solid weate disposal fwility.
305, 335; Statutes,
Ardcle 4477-7

Biotic Resources

TX Parka and Requires permit by anyone who possesses, tefres, or
Wildlife Code, transports endmrgered, threatened, or protected

Chapters 67,68, plants or animals,

and 88

Cultural Raourcea

TX Natural Resource Requires permit for the examination or excavation of
Code, Title 9, sites and the collection or removrd of objects of
Chapter 191 antiquity,

m -CAR-A
Air Qrmfity and Nofae

SC Code, Title 48, Provides for tbe development of air pollution

Chapter 1 permitting regulations end air pollution control
regulations.

Regulations 61 and Requires pemrit prior to construction or modification
62 of an air contaminant smuce and control of toxic

air pollutants and other pollutants.

SC Code, Title 13, Establishes standards for radioactive air emissions,
Chapter 7

Water R~urces

SC Code, Title 48, Requires permit prior to construction or modification

~aptcr I of a water discbmge source.

SC Code, Title 61, Requires permit required prior to construction or
Chapter 68 mtiitication of a water discharge source.

SC Code, Title 44, Establishes drinking water standnrds.

Chapter 55

Waste Marregement and Pollution Prevention

South Carolina Solid Waate SC Code, Title 61, Requires permit to store, collect, dispose, or
Regulations Chapter 60 transport solid waates.

South Carolina Industrial Solid SC Code, Title 61, Requires permit for industrial solid wnste disposal
Waate Disposal Site Regulations Chapter 66 systems.

South Carolina Hazardous Waste SC Ctie, Title 44, Requires permit to operate, consmct, or modi~ a
Management Act Chapter 56 hazardous waste treatment, storage, or disposal

facility.

South Carolina Solid Waste SC Cede, Title 44, Establishes standards to treat, store, or dispose of

Management Act Chapter 96 solid waate.
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Table 5–2. State Environmental Statutes and Regulations (Continued)
Legislation or Regulation Citation Potential Requirements

Biotic Resources

South Carolina Nongame and Sc code, Tlile so, Requires consultation with Wildlife and Marine

Endangered Species Chapter 15 Resources Department and minimization of impact.

Conservation Acf

Cultural Resources

South Carolina Institute of SC Code, Title 60, Requires consultation with State Historic
Preservation Office and minimization of impact.

Table S-3. Consul@tions
Basis for Consultation Axency

Water Resources

Wild and Scenic Rivers Act of 1968 USFWS, Bureau of Land Management, Forest Service,

National Park Service

Biotic Resources

Endangered Species Act of 1973 USFWS, National Marine Fisheries Service

Migratory Bird Treaty Act of 1918 USFWS

Bald and Golden Eagle Protection Act of 1972 USFWS

Fish and Wildlife Coordination Act of 1934 USFWS

Anadromous Fish Conservation Act of 1965 Usws

Wilderness Act of 1964 Depanment of Commerce, Department of Interior

Wild Free-Roaming Horses and Burros Act of 1971 Departmen( of Interior

Various Acts Concerning Fish and Game Washington Department of &ology

Various Acts Regarding Fish and Game Idaho Department of Fish and Game

Texas Parks and Wildlife regulations Texas Parks and Wi Idlife Department

South Carolina Nongame and Endangered Species Wildlife and Marine Resources Department

Conservation Act

Archaeological, Historical, and Cultural Resources

National Historic Preservation Act of 1966

American Indian Religious Freedom Act of 1978

Native American Graves Protection and Repatriation Act
of 1990

Archaeology and Historic Preservation

Idaho Historic Preservation Act

Tribal Working Agreement

Antiquities Code of Texas

South Carolina Institute of Archaeology and
Anthropology

State Historic Preservation Oftice

Local Native American Indian Tribes

Local Native American Indian Tribes

Washington Office of Archaeology and Historic
Preservation

Idaho Historic Preservation Commission

Shoshone-Bannock Tribes

Texas State Historical Survey Comtnittee

Stale H1stOric Preservation Office

Key: USFWS. U.S. Fish and Wildlife Service.
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Chapter 6
Glossary

acute Extremely severe or intense for a limited time.

air po[lutirrt Any substance borne through the air that can, in high enough concentrations, harm man, other
animals, vegetation, or material.

Air Quafity Control ffegian An area designated by a State or the U.S. Environmental Protection Agency for
the attainment and maintenance of National Ambient Air Quality Standards.

AURA See as low as is reasonably achievable.

afterrrative With reference to surplus plutonium disposition, a discrete sequence of disposition actions canied
out in a dedicated group of facilities.

ambient air The atmosphere around people, plants, and structures

Ambient Air Qual@ Stindards Regulations prescribing dre levels of airborne pollutants that may not be
exceeded during a specified time in a defined area.

American Indian Religious Freedom Act of 1978 An act that protects and preserves for Native Americans
their traditional religious rights, including the rights of access to religious sites, use and possession of sacred
objects, and worship through traditional ceremonies and rites.

arradromous Migrating from salt water to fresh water to spawn.

Anadromous Fish Corrser’vation Act An act seeking to enhance conservation and development of the
anadromous fisheg resources of the United States that are subject to depletion from water resources
development.

aqueous process An operation involving chemicals dissolved in water

aquifer A saturated geologic unit through which significant quantities of water can migrate under natural
hydraulic gradients.

aquitard A less-permeable geologic unit in a stratigraphic sequence. Aquitards separate aqrrife~.

Arehrsealogical Resources Protection Act of 1979 An act protecting cultural resources on federally owned
lands. This act requires a permit for ahaeological excavations or the removal of my archaeological resources
on public or Native American lands. It also prohibits interstate or foreign trafficking in cultural resources
taken in violation of State or lucal laws, and requires Federal agencies to develop plans for surveying lands
under their control.

archaeological site Any location where humans have altered the temain or discarded artifacts during
prehistoric or historic times.

artifact An object produced or shaped by human beings and of archaeological or historical interest.
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as low as is reasonably achievable An approach to radiation management and control by which exposures
(individual and collective) of the workforce and tbe general public and releases of radioactive material to the
environment are kept at levels as low as reasonable, taking into account sucial, technical, economic, practical,
and public policy considerations,

Atomti Energy Act of Z954 An act setting up ‘c. a program for Government control of the possession, use,
and production of atomic energy and special nuclear material whether ownd by the Government or others,
so directed as to muke the maximum contribution to the common defense and security and the national welfare,
and to provide continued asstmmce of the Government’s ability to enter into and enforce agreements with
nations or groups of nations for the control of special nuclear materials and atomic weapons, .“
(Section 3(c)).

attainment area An area considered to have air quality as goud as or better than the National Ambient Air
Quality Standards for a given pollutant. An area maybe in attainment for one pollutant and nonattaining for
others. See also nonattainment area,

background radtion Ionizing radiation present in the environment emanating from cosmic rays and natural
sources in tbe Earth. Such radiation vmies considerably with Iucation.

badged (worker) A worker susceptible to exposure to radiation and thus equipped with an individual
dosimeter.

Bald and Golden Eagle fiotection Act An act making it unlawful to take, pursue, molest, or d~sturb the
American bald eagle and golden eagle, their nests, or their eggs, anywhere in the United States.

ba.sak The most common volcanic ruck, dark-gray to black in color, high in iron and magnesium, and low in
silica. It is typically found in lava flows.

baseline A quantitative expression of conditions, costs, schedule, or technical progress that constitutes the
standwd against which to measure tbe performance of an effort,

basin Geologically, a circular or elliptical downwarp in whose center younger beds UCCULtopographically,
a depression into which water from the sumounding area dmins.

BEIR V A designation for the fifth in a series of committee reports from the National Research Council’s
Committee on the Biological Effects of Ionizing Radiation,

benthic Dwelling at the bottom of uceans, lakes, rivers, und other sufiace waters.

beyond-design-basis accident An accident generally with more severe impacts on onsite personnel and the
public thun a design basis accident, and an estimated probability of uccumnce of less tftan 10-6 per year. This
accident is used for estimating the impacts of a facility or prwess. See also design basis accident.

bailing water reactar A t~e of nucle= reactor in which fission heat is used to generate steam in the reactor
to drive turbines and generate electricity.

cafcareous Containing calcium carbonate (as, for example, calcite or limestone),

cancer The name given to a group of diseases characterized by uncontrolled cellular growth, with the cells
having invasive characteristics such that the disease can be tmnsferred from one organ to another,



Glossary

Canadian Deuterium Uranium Reactor A Canadian nuclear reactor in which circulating heavy water
(deuterium-rich water) is used to cool the reactor core and to moderate (reduce the energy of) the neutrons
created in the core by the fission reactions.

cars-in-canister An approach to plutonium immobilization wherein cans of either ceramic or glass forms
containing plutonium are encapsulated within canisters of high-level-waste glass.

canyon A remotely operated, heavily shielded plutonium- or uranium-prwessing facility. A deep, steep-sided
valley.

capable fault As defined in 10 CFR 100, Appendix A, III (g), “a fault which has exhibited one or more of
the following characteristics: (1) movement at or near the ground surface at least once within the past 35,000
years or movement of a recurring nature within the past 500,000 years; (2) macro-seismicity instrumentally
determined with records of sufficient precision to demonstrate a direct relationship with the fault; and (3) a
structural relationship to a capable fault according to characteristics (1) or (2). . such that movement on one
could be reasonably expected to be accompanied by movement on the other. Notwithstanding the foregoing
. . . . stmctural association of a fault with geologic structural features which are geologically old (at least
pre-Qumemary). . shall, in the absence of conflicting evidence, demonstrate that the fault is not a capable
fault.”

carbon dioxide A colorless, odorless, nonpoisonous gas that is a normal component of the ambient air and
an expiration product of normal animal life.

carbon monoxide A colorless, dorless gas that is toxic if breathed in high concentrations over an extended
period.

cask @or radioactive materials) A container that meets all applicable regulatory requirements for shipping
spent nuclear fuel or high-level waste.

Cenozoic A geologic era dating from 65 million years ago to the present and characterized by the dominance
of advanced mollusks and mammals.

ceramic SUWIUSplutonium and other materials mixed to form a porcelain end product.

cesium A silver-white alkali metal. A radioactive isotope of cesium, cesium 137, is a common fission
product.

chronic Lasting for a long period or marked by frequent recurrence.

chronic exposure Low-level radiation exposure incurred over a long period due to residual contamination.

ctiding An external layer of material applied directly to nuclear fuel or other material to provide protection
from a chemically reactive environment, containment of radioactive products produced during irradiation of
the composite, or structural support.

Clean Air Act An act mandating and providing for the enforcement of regulations to control air pollution from
various sources,

Code of Federal Regulations A publication in codified form of all Federal regulations in force.
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co[iform bacteria The nomrally harmless bacteria that reside in the intestinal tract of human beings and other
animals whose presence in water is an indicator that the water may k contaminated with untreated human and
animal waste.

committed effective dose equivalerrt The predicted total effective dose equivalent to a tissue or organ over
a 50-year pcricd after the intake of a radionuclide into the bcdy, exclusive of external dose contributions. The
committed effective dow equivalent is the sum of the committed dose equivalents to the various tissues of the
budy, each multiplied by the appropriate weighting factor. It is expressed in units of rem or sievert.

Comprehensive Environmental Response, Compensation, and Liabili@ Act of 1980 (Super fund) An act
providing the regulatory frmnework for the remediation of past contamination from hazardous waste. If a site
meets the act’s requirements for designation, it is ranked along with other Superfund sites on the National
Priorities List, This ranking is the U.S. Environmental Protection Agency’s way of determining the priority
of sites for cleanup.

conceptual design Efforts to develop a project scope that will meet stipulated program needs; ensure project
feasibility and attainable perfommnce goals; develop project criteria and design parameters for all concerned
engineering disciplines; and identify applicable codes and standards, quality assurance requirements,
environmental studies, construction materials, space allowances, energy conservation features, health and
safety safeguards, security requirements, and any essential features of the project.

confined aquifer A permeable geologic unit bounded above and below by aquitards and containing water at
a pressure higher than atmospheric pressure.

canformi~ As defined in the Clean Air Act, “the nation’s compliance with an implementation plan’s purpose
of eliminating or reducing the severity and number of violations of the National Ambient Air Quality Standards
and achieving expeditious attainment of such standards. Activities in confomrity will not (1) cause or
contribute to any new violation of any standard in any area, (2) increase the frequency or severity of any
existing violation of any standard in any area, or (3) delay timely attainment of any standard or any required
interim emission reduction or other milestones in any area.”

container The primary containment designed to meet the requirements of 10 CFR 60

conversion An operation for changing material from one fomr, use, or purpose to another

crrsmti radiatian Streams of highly penetrating, charged particles compused of protons, alpha particles, and
a few heavier nuclei that bombard the earth from outer space.

credible accident An accident that has a probability of occurrence greater than or equal to one in a million
years.

Cretaceus The geologic period mtilng up the end of the Mesozoic era, dating from approximately
144 million to 66 million years ago.

cnleria pollutants Common, widespread pollutants for which air quality standards have been established in
accordance with the Clean Air Act, The U.S. Environmental Protection Agency developed these standards

on the basis of its research into scientific knowledge about their health effects. Today, standards arc in effect
for six criteria pollutants: sulfur dioxide, carbon monoxide, pmticulate matter with aerodynamic diameters of
less than or equal to 10 microns and less than or equal to 2.5 microns, nitrogen dioxide, ozone, and lead.
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cn”[ical habitat As defined in the Endangered Species Act of 1973, “specific areas within the geographical
area occupied by [an endangered or threatened] species . . . . essential to the conservation of tbe species and
which may require special management considerations or protection; and specific areas outside the
geographical area occupied by tbe species that are essential for the conservation of the species.”

criticality A state in which a self-sustaining nuclear chain reaction is achieved.

cultural resources Archaeological sites, architectural features, traditional-use areas, and Native American
sacred sites.

cumuktive impacts The incremental impact on the environment of an action in combination with other past,
present, and reasonably foreseeable future actions regardless of what agency (Federal or non-Federal), private
industry, or individual undertakes such other actions. Cumulative impacts can result from individually minor
but collectively significant actions Wing place over a period of time (40 CFR 1508.7.)

curie A unit of radioactivity equal to 37 billion disintegrations per second; also a quantity of any nuclide or
mixture of nuclides having 1 curie of radioactivity.

deactivation A prwess for removing hazardous and radioactive materials and placing a facility in a safe and
stable condition.

decay (radioactive) The decrease in the amount of any radioactive material with the passage of time, due to
the spontaneous transfonrration of an unstable ncrclide into a different nuclide or into a different energy state
of the same ncrclide. The emission of nuclear radiation (alpha, beta, or gamma) is part of the process.

day-night average sound level The 24-hour, A-weighted equivalent sound level expressed in decibels. A
10-decibel penalty is added to sound levels between 10:00 p.m. and 7:00 a.m. to account for increased
annoyance due to noise during night hours,

decibel A logarithmic unit of sound measurement that describes the magnitude or particular quantity of sound
pressure or power with respect to a standard reference vahre. In general, a sound doubles in loudness with
every increase of 10 decibels.

decibel, A-weighted A unit of sound measurement that incorporates a metering characteristic and the “A
weighting specified by the the American National Standards Institute in S 1.4-1983(R1 994) to account for the
frequency response of the human ear.

decommissioning Actions taken at the end of life of facility to make it suitable for reuse, including
surveillance, maintenance, decontamination, andlor dismantlement.

decorrMmin@”on The removal of radioactive or chemical contamination from facilities, equipment, or soils
by washing, beating, chemical or electrochemical action, mechanical cleaning, or other techniques.

depleted uranium Uranium whose content of the isotope uranium 235 is less than 0,7 percent, which is the
uranium 235 content of naturally occurring uranium.

deposition In geology, the laying down of potential rock-forming materials-that is, sedimentation; in
atmospheric trarrspott, tbe settling out on ground and building surfaces of atmospheric aerosols and particles
(“dry deposition”) or their removal from the air to the ground by precipitation (“wet deposition” or “rainout”).
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den’ved concentration grdde The concentration of a radiomrclide in air or water which, under conditions of
continuous exposu~ by one exposure made (that is, ingestion of water or submersion in or inhalation of air)
for 1 year, could cause a “reference man” to raeive the more restrictive of two doses of that radionuclide:
(1) an effective dose equivalent of 100 mrem, or (2) a dose equivalent of 5 rem to any tissues, including skin
and the lens of the eye.

design basis Fornuclew facilities, infomation that identifies thespecific functions to&petiomed bya
structu~, system, or component and the specific values (or ranges of values) chosen as seference bounds for
design. These values maymflmt: (l)ms&tink derived from generally accepted, state-of-the-m practices for
achieving functional goals; (2) requirements derived from analysis (calculation or experiment) of the effects
of a postulated accident for which astsucture, system, or component must meet its functional goals; or
(3) requirements derived from Federal safety objectives, principles, goals, or requirements.

design basis accident Fornuclemfacilities, apostulated abnomal event used toestablish thepetiomance
~quirements of stmctums, systems, and components that are necessary to kmp the facility in a safe shutdown
condhion indefinitely, or to prevent or mitigate the consequences of such an event, so as to ensure that the
public andoperating staff mnotexposed toradiation inexcess ofappropriate guideline values. See also
beyond-design-basis accident.

dewatering The removal of water. Saturated soils are “dewatered” to make construction of building
foundations easier.

direct jobs The number of workers required at a site to implement an alternative.

dkmantlement The process of taking apart a nuclem warhead and wmoving the subassemblies, components,
and individual parts.

disposal The process of placing waste in a final reposito~.

disposition A process of use or disposal of materials that results in the remaining material being converted
to a form that is substantially and inherently more proliferation resistant than the original form.

dissolution The chemical dispersal (dissolving) of a solid throughout a liquid medium.

dobmite A mineral composed of calcium magnesium carbonate; the chief constituent of the mck commonly
called dolomite and of some kinds of marble.

dose The energy imparted to matter by ionizing radiation. The term encompasses absorbed dose, measurable
in units of rem or gray, as well as dose equivalent, effective dose equivalent, committed dose equivalent,
committed effective dose equivalent, and total dose equivalent, all measurable in rem or sievert ( 1 rem =

0.01 sievert).

dose commitment The dose an organ or tissue would receive during a specified period of time (for example,
50 to 100 years) as a result of intake (by ingestion or inhalation) of one or more radionuclides from a defined
release, frequently over a year’s time.

dose equivalent The product of the absorbed dose in md or gray, the effect of this type of radiation on tissue,
and a quality factor. Dose equivalent is expressed in units of rem or sievert, where 1 rem equals 0,01 sievert.
The dose equivalent delivered to an organ, tissue, or the whole body will be the dose received from direct
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exposure plus the 50-year committed dose equivalent received from the radionuclides taken into the body
during a year.

drainage basin An aboveground area of the Earth’s surface that supplies the water to a particular stream.

drawdown The height difference between the natural water level in an aquifer and the lower level caused by
the withdrawal of groundwater.

drinking water standards The level of constituents or characteristics in a drinking water supply that cannot
be exceeded legally.

eco[ogy The study of the interrelationships of organisms and their environment

ecosystem The biotic and abiotic components of a particular area (for example, a pond, a forest).

e~~ectivedose equivalent The summation of the pruducts of the dose equivalent received by specified tissues
of the bedy and a tissue-specific weighting factor. This sum is a risk-equivalent value that can be used to
estimate the risk of health effects to the exposed individual. The tissue-specific weighting factor represents
the fraction of the total health risk resulting from uniform whole-budy irradiation that would be contributed
by that particular tissue. The effective dose equivalent includes the committed effective dose equivalent from
the internal deposition of radiormclides and the effective dose equivalent due to penetrating radiation from
sources external to the body. It is expressed in units of rem or sievert.

e~fiuenf A gas or fluid discharged into the environment

emission standards Legally enforceable limits on the quantities and kinds of air contaminants that can be
emitted into the atmosphere,

endangered species As defined in the Endangered Species Act of 1973, “any species which is in danger of
extinction throughout all or a significant pm of its ranges.”

Endangered Species Act of 1973 An act requiring Federal agencies, with the consultation and assistance of
the Secretaries of the Interior and Commerce, to ensure that their actions will not likely jeopardize the
continued existence of any endangered or threatened species or adversely affect the habitat of such species.

envirmrraent, safety, and heatih program A program encompassing those DOE requirements, acti vities, and
functions in the conduct of all DOE and DOE-controlled operations concerned with: impacts on the biosphere;
compliance with environmental laws, regulations, and standards controlling air, water, and soil pollution;
reduction of risks to the well-tilng of bush operating ~rsonnel and the general public to acceptably low levels;
and adequate protection of property against accidental loss and damage. Typical activities arrd functions
related to this program include, but are not limited to, environmental protection, occupational safety, tire
protection, industrial hygiene, health physics, occupational medicine, process and facilities safety, nuclear
safety, emergency preparedness, quality assurance, and radioactive apd hazardous waste management.

envirortmenhl assessment A written environmental analysis p~parcd pursuant to the National Environmental
Policy Act to determine whether a Federal action would significantly affect the environment and thus require
preparation of a more detailed envirunmentd impact statement. If the action dues not significantly affect the

environment, then a Finding of No Significant Impact is prepared.
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errvirmtaresrtal documentation Documents describing information and results of studies and evaluations
~uired by tbe National Environmental Policy Act. This documentation includes a categorical exclusion, an
environmental assessment, and an environmental impact statement.

environmental impact statement A document required of Federal agencies by the National Environmental
Policy Act for major proposals or legislation that will or could significantly aff~t the environment, A tool for
decisionmaking, it describes the positive and negative effects of the proposed and alternative actions.

environmentafjustice The fair treatment of pple of all races, cultuks, incomes, and educational levels with

res~t to the development, implementation, and enforcement of environmental laws, regulations, and policies.
Fair treatment implies that no population of people should be forced to shoulder a disproportionate share of
the negative environmental impacts of pollution or environmental hazards due to a lack of political or
economic strength,

Erscesse A geologic epoch early in the Cenozoic era, dating from approximately 54 to 38 million years ago.

ephemeral stream A stream that flows intermittently, typically only after periods of heavy precipitation,

epkenter The point on the Earth’s surface directly above the fwus of an earthquake

equivalent sound (pressure) level The equivalent, steady sound level that, if continuous during a specified
time perid, would contain the same total energy as the actual time-varying sound. Leq (1-h) and Leq (24-h)
are the 1-hour and 24-hour equivalent sound levels, respectively.

Farmfand Protection Policy Act An act whose purpose is to reduce the conversion of farmland to
nonagricultural uses as a result of Federal projects and programs. The Act requires that Federal agencies
comply to the fullest extent possible with State and local government policies to preserve farmland, It includes
a recommendation that evaluations and analyses of prospective farmland conversion impacts be made early
in the planning process-before a site or design is selected-and that, where possible, agencies make such
evaluations and analyses part of the National Environmental Policy Act process.

$arsft A fracture or a zone of fractures witiln a mck formation along which vertical, horizontal, or transverse
slippage has occurred. A normal fault occurs when the hanging wall has been depressed in relation to the
footwall. A reverse fault cccurs when the hanging wall has been raised in relation to the footwall. A thrust
fault is a low-angle (dip less than about 30 degrees) reverse fault.

fauna Animals, especially those of a specific region, considered as a group. See alsoflora

Finding of No Signi@ant Impact A dmument from a Federal agency briefly presenting the reasons why an
action, not otherwise excluded, will not have a significant effect on the human environment and will not
require an environmental impact statement.

@$& A temr referring to nuclew materials that are fissionable by slow (thermal) neutrons. Fissile materials

include umnium 233 and 235 and plutonium 239. Materials such as umnium 238 and thorium 232, which can
be converted into fissile materials, am called fertile materials. Thorium 232, uranium 238, and all plutonium
isotopes are fissionable by fast but not slow neutrons; that is, they are fissionable but not fissile.

fision The splitting of a heavy atomic nucleus into at least two nuclei of lighter elements, accompanied by
the release of energy and generally one or more neutrons. Fission can occur spontaneously or be induced by
neutron bombardment.



fission producr. Nuclei formed by the fission or decay of heavy elements (primary fission products), many
of which are radioactive.

fissionable material Material whose nuclei fission when bombarded by neutrons.

jloodphin The lowlands adjoining inland and coastal waters and relatively flat areas, including, at a
minimum, that area inundated by a I-percent or greater-chance floud in any given year. The base floodplain
is defined as the 100-year ( 1.0 percent) floodplain; the critical action floodplain, as the 500-year (0.2 percent)
floodplain.

j70ra Plants, especially those of a specific region, considered as a group. See also~auna.

formation In geology, the primary unit of formal stratigraphic mapping or description, Most formations
possess certain distinctive featu~s.

fossil An impression or trace of an animal or plant of past geologic ages that has been preserved in the Earth’s
crust.

jilt Finely ground glass used as feedstock for vitrification,

fugitive emissions Emissions to the atmosphere from pumps, valves, flanges, seals, and other prmess points
not vented through a stack. Also included are emissions from area sources such as ponds, lagoons, landfills,
piles of stored material, and exposed soil.

geologic repostiory (mined geologic repository) A reposito~ m=ting the specifications of the Nuclear Waste

Policy Act, as amended, for the disposal of high-level nuclear waste and spent nuclear fuel. The waste is
isolated by placement in a continuous, stable geologic formation at depths greater than 300 meters (984 feet).

geology The science that deals with tbe study of the materials, processes, environments, and history of the
Earth, including the rucks and their fomration and structu~.

ghss Anamorphous material formed bythemelting of silica.

glovebox Anairtight boxused toworkwitb h-dous material. Itisvented toaclosed tittering system, and
has gloves attached inside to protect the worker.

groundwater Thesupply ofwater found bneaththe Eafih's sutiace, usually inaquifers, w,hich may supply
wells and springs.

half-life (radiological) Tbetime inwMchhalftie atoms ofaradioactive substance decay toanothernuclear
form, varying for different radioisotopes from millionths of a second to billions of years.

hazardous material Amaterial, including ah=mdous substance as,defined by49CFR 171.8, that posesa
risk to health, safety, and property when transported or handled.

hazardous waste According to the Resource Conservation and Recove~ Act, a solid waste that because of its
characteristics may(l) cause orsignificantly contribute toan increase in mortality oran increase in serious
irreversible or incapacitating reversible illness, or (2) pose a substantial hazard to human health or the
environment when improperly treated, stored, transported, disposed of, or otherwise managed. Ha~rdous
wastes appear on special U.S. Environmental Protection Agency lists and possess at least one of the following
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characteristics: (l)i~imbility, (2)comosivity, (3)mwtivity, or(4) toxicity. Theterm docsnot include source,

special nuclear, or by-product material asdefined bythe Atomic Energy Act,

hazardous/toxk air pollutants Air pollutants known or suspected to cause serious health problems such as
cancer, poisoning, or sickness, and possibly having immunological, neurological, repmdrrctive, developmental,
or respiratory effects.

high-e@ierrcyptiuMe ati@er Afilkrused tommove p@iculates fromd~, gmeouseffluent streams.

high-level wuste ~ehighlymdioactive wm~material tbatresults fromtbe~prmessing ofs~ntnuclewfuel,

including liquid waste preduced directly inreprocessing md any solid waste derived from tbe liquid. Such
waste contains a combination of transuranic elements and fission products in concentrations requiring

permanent isolation.

highly enriched uranium Uranium enrichd intieisotope uranium 235t020 percent orabove, whicb thus

becomes suitable for weapons use.

historic resources Archaeological sites, wchitectural stmctures, andobjects dating from 14920rlater, after
the anival of the first Europeans to the Americas.

homogeneous Atemdescribing mapproach totheimmobilization ofplutonium andother fission prducts
(for example, high-level-waste glass) wherein such products are blended uniformly as a single waste form.

immobilization A prucess by which plutonium is converted to a chemically stable form for disposal

incident-fieerisk ~eradiological orchemicd impacts ofpackages aboti vehicles innorrnal transport. This

includes the radiation or hazardous chemical exposure of spcitic population groups such as crew, passengers,
and bystanders.

indirectjobs Jobs genemtd orlostin mlatedindusties witiina ~giondeconotic mamamsultofacbmge
in direct employment.

infiastruclure The basic facilities, sewices, andutilities needed forthefunctioning ofan industrial facility

or DOE site, Transpofiation andelectrical systems mep~ofthe infrmtmctum.

interbedded Occurring between beds (layers) or lying in abed parallel toother beds of a different material.

interfluvial Occurring in the land area between two streams

interim @ermti)stutus Period during which @atment, stomge, wddispsal fwilities subjatto the Resource

Conservation and Recovery Act are temporarily permitted to operate while awaiting the issuance or denial of
a permanent permit.

inten”m storage Safe, sccurestorage supportive ofcontinuing opemtions until Iong-term stomge ordisposition
actions are implemented,

irsvetiebrate An animal without vertebrae (a backbone).

ion exchange Aphysiwhemical prmesstiat mmovesanions adcations, including Aionuclides, from liquid

streams (usually water) for the purpose of purification or dwontamination.
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imsiu’ngradiatiorr Radiation that candisplace electrons from atoms ormolecules, thereby producing ions.

isotope Anatomof anelement with aspecific atomic number md atomic mass. Isoto~s of the same element

have the same number of protons (atomic number) but different numbers of neutrons (mass number).

kndresources Allofthe temestrial memavailable foreconomic prduction, residential orrecreational use,

Government wtivities (such mmilitq bases), ornatural resources consumption. Thepattems and densities

of land use and the quality of visual resources are included in evaluations of land resources.

fmsdrzse Acharacterization oflandsutiace intemsofits potential utility forvtious activities

lmrdscape character The variety and intensity of the landscape features (land, water, vegetation, and
structures) and the four basic elements (fomr, line, color, and texture) that distinguish an area from its
immediate surroundings.

large release Arelease ofradioactive material that wouldresult indoses gmaterthan 25remto the whole
body or300rem tothe thyroid at 1.6kilometers(1 mile) from thecontrol perimeter (secuntyfence) ofa
facility.

latent fatalities Fatalities that occur within 30 yeass of acute and chronic environmental exposures to

chemicals or radiation.

Iighlwater ~ecommon fomofwamc amolaulewiti twohydmgen atoms andoneoxygen atom in which
the hydrogen atom consists Iasgely or completely of the normal hydrogen isotope (one proton).

light water reactor Either oftwotypes of themalreactors, a pressurized water reactor ora boiling water
reactor, in which circulating light water is used to cool the reactor cose arrd to moderate (seduce the energy oo
theneutrons created inthecore bythe fission reactions. Allcommercially operating reactors in the United
States and most commercial reactors worldwide are of this type,

law-enriched uranium Urmiumenriched intieisotopic content ofurmium 235(gmater tim O.7pmentbut
less than 20 prcent of the total mass) for use aa light water reactor fuel. Naturally occrrr’ring rrmrrium contains
only about 0.7 percent uranium 235, and almost all the rest is uranium 238.

bw-levet waste Waste that contains rtiloactivity and is not classified as high-level waste, transuranic waste,
or spent nuclear fuel, or the tailings of wastes produced by the extraction or concentration of uranium or
thorium from any ore processed primarily for its source material content. Test specimens of fissionable
materials imadiated for research and development only, and not for the production of power or plutonium, may
be classified as low-level waste, provided the concentration of transrrmnics is less than 100 nanocuries per
gram of waste.

mandato~ standards Standards adopted by DOE that define the minimum requirements with which DOE
and its contractors must comply. Standards may be classified as mandatory because of applicable Federal or
State statutes or implementing requirements, or as a matter of DOE policy.

marsh An area of low-lying wetkurd dominated by grasslike plants.

muimally exposed indivirfua[ A person who, hypothetically, could receive the maximum dose of radiation
or hazardous chemicals,
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megawatt A unit of power equal to I million watts. Megawatt-thermal is commonly used to define heat
produced, while megawatt-electric defines electricity produced,

meteorology The science dealing with the atmosphere and its phenomena, especially as relating to weather.

migration The natural movement of a material through the air, soil, or groundwatec also, seasonal movement
of animals from one area to another.

Migrato~ Bird Treaty Act An act making it unlawful, except in connection with pemitted activities, to
pumue, take, attempt to take, capture, possess, or kill any migratory bird, or any part, nest, or egg of any such
bird.

Miocene A geologic epwh of the Cenozoic era dating from 26 to 7 mi Ilion years ago

Mksi.rsippian (geologic) A peried of the Paleozoic era in Nocth America dating from 360 to 330 million years
ago (following the Devonian period and preceding the Pennsylvanian period).

mia”gation A series of actions implemented to ensure that projected impacts will result in no net loss of habitat
value or wildlife populations. The pu~ose of these actions is to avoid, minimize, rectify, or compensate for
any adverse environmental impact.

mixed low-level waste Low-level waste that contains hazardous components regulated under the Resource
Conservation and Recovery Act,

retied oxide A physical blend of uranium. oxide and plutonium oxide

mixed transuranic waste Transuranic waste that also contains hazardous components regulated under the
Resource Conservation and Recovery Act.

mixed waste Waste that contains both hazardous and radioactive components.

Modified Mercalli lntens@ A level of the perceived intensity of eactbqu&e ground shaking on the modified
Mercalli scale. The scale is a unitless expression of observed effects with 12 divisions, from I (not felt by
people) to XII (nearly total damage),

National Ambient Air Quali~ Standards Air quality standards established by the U.S. Environmental
Protection Agency for certain widespread “criteria” pollutants in accordance with the Clean Air Act, as
amended. The “primacy” s~dards are intended to protect the public health with an adequate mwgin of safety;
the “secondary” standards, to protect the public welfare, including plant and animal life, visibility, and
materials, from any known or anticipated adverse effects of a pollutant,

National Emission Standards for Hazardous Air Pollutants A set of national standards governing the
emission of listed hazardous pollutants from specific classes or categories of new and existing sources.

Nti”onal Environmental Policy Act of 1969 An act constituting the basic national charter for protection of
the environment. The act calls for the prepwation of an environment~l impact statement for every major
Federal action that may significantly affect the quality of the human or natural environment. Its main purpose
is to provide environmental infomration to decisionmakers so that their actions are based on an understanding
of the potential environmental consequences of a proposed action and the reasonable alternatives.
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National Environmental Research Park An outdoor laboratory set aside for research into the environmental
impacts of energy developments. Such parks were established by DOE to provide protected land areas for
research and education in the environmental sciences and to demonstrate the environmental compatibility of
energy technology development and use.

National Historic Presewation Act of 1966, as amended An act providing that property resources with
significant national historic value be placed on the National Register of Historic Places. It dms not require
permits; rather, it mandates consultation with tbe proper agencies whenever it is determined that a proposed
action might impact a historic property.

National Pollutant Discharge Elimination System A Federal ~rmitting system controlling the discharge of
effluents to surface waters of the United States and regulated through the Clean Water Act, as amended.

National Regkter of Historic Pfaces A list of districts, sites, buildings, structures, and objects of prehistoric
or historic local, State, or national significance. Tbe list, maintained by the Secretary of the Interior, is
expanded as authorized by Section 2(b) of tbe Historic Sites Act of 1935 (16 U.S.C. 462) and
Section 10 I (a)( I )(A) of the National Historic Preservation Act of 1966, as amended.

Native Amerikan Graves and Repatriation Act of Z990 An act established to protect Native American graves
and associated funerq objects. This act requires Federal agencies and museums to inventory human remains
and associated funerary objects, to provide culturally affiliated tribes with tbe documented results of that
inventory, and to return, on request, items in the inventory to the culturally affiliated tribes.

natural uranium Uranium in its pre-emicbed state, having a uranium 235 concentration of approximately
0.7 percent.

nitrogen oxides The oxides of nitrogen, primarily nitrogen oxide and nitrogen dioxide, produced in the
combustion of fossil fuels. Nitrogen dioxide emissions constitute an air pollution problem, as they contribute
to acid deposition and the formation of atmospheric ozone.

nai.se Any sound that is undesirable because it interferes with speech and hearing, is intense enough to damage
hearing, or is otherwise annoying (unwanted sound).

Naise Control Act of 1972 An act directing all Federal agencies to carry out programs in a manner that
fufihers the national policy of promoting an environment free from noise that jeopardizes health or welfare.

nonattainment area The US. Environmental Protection Agency’s designation form air quality control region
(or portion thereof) in which ambient air concentrations of one or more “criteria” pollutants exceed National
Ambient Air Quality Standards.

nonproliferation Preventing the spread of nucleur weapons, nuclear weapons materials, and nuclear weapons
technology.

Nonproliferation Treaty A treaty aimed at controlling tbe spread of nuclear weapons technologies, limiting
tbe number of nuclear weapons states, and pursuing, in goed faith, effective measures relating to cessation of
the nuclear arms race. Tbe treaty does not invoke stockpile reductions by nuclear states, nor does it address
actions of nuclear states relative to stockpile maintenance.

Notice of Intent A notice that an environmental impact statement will k prepared and considered. Prepared
in accordance with 40 CFR 1508.22, the Notice of Intent describes tbe proposed action the agency is
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considering, provides information on issues and potential impacts, and invites comments and suggestions on
the scope of the environmental impact statement,

nuclear cn”ticality See criticali~.

nuclear facility A facility whose opemtions involve mdioactive materials in such fomr and quantity as to pose
a hazard to the employees or the public. Includd are facilities that prcduce, prmess, or store radioactive liquid
or solid waste, fissionable materials, or tritium; conduct separations operations; conduct irradiated materials
inspection, fuel fabrication, decontamination, or recovery operations; or conduct fuel enrichment operations,
Incidental operational use of radioactive materials (for example, as check sources, as radioactive sources, in
x-ray machines) does not necessarily qualify that facility for designation as nuclear.

nuclear material A term encompassing (1) special nuclear material; (2) source material such as uranium or
thorium or ores containing uranium or thorium; and (3) by-product material, which is any radioactive material
made radioactive by exposure to the radiation incident to the process of producing or using special nuclear
material.

nuclearpowerpfant A facility that converts nuclear energy into electric power. Heat produced in a nuclear
reactor is used to make steam, which drives a turbine connected to an electric generator.

nuclear reactor A device in which a fission chain reaction is maintained for the pu~ose of irradiating
materials or producing heat for the generation of electricity.

nuclear weapon The general name given to any weapon in which the explosion results from the energy
released by reactions (fission, fusion, or both) of atomic nuclei.

outfall The discharge point of a drain, sewer, or pipe into a body of water.

oxidation The combination of an element with oxygen wherein the element’s atoms lose electrons and its
positive charge (that is, valence) is correspondingly increased.

oxtie A compound formed when an element (for example, plutonium) is bonded to oxygen.

ozone The triatomic fomr of oxygen that in the stratosphere protects the Earth from the Sun’s ultraviolet rays,
but at lower atmospheric levels is an air pollutant. Ozone is a major constituent of smog,

packaging For radioactive materials, a container consisting of one or more receptacles, absorbent materials,
spacing structures, thermal insulation, radiation shielding, and devices for cooling or absorbing mechanical
shock—all to ensure compliance with regulations of the U.S. Department of Transportation.

paleontology The study of plant and animal life that existed in former geologic times, particularly through the
analysis of fossils,

Paleozoic The longest era of geologic time, dating from 570 million to 245 million years ago. Seed-bearing
plants, amphibians, and reptiles first appeared in the Paleozoic era,

particulate matter Air pollutants, including dust, dirt, soot, smoke, and liquid droplets. Total suspended
particulate were first used as the indicator of pafliculate concentrations. Cumnt indicators are PM,0 and
PM2,5 (PM for “particulate matter”), which include only those particles with aerodynamic diameters smaller
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than or equal to 10 and 2.5 micrometers, respectively. The smaller panicles are more responsible for adverse
health effects because they penetrate farther into the respiratory tract.

perched groundwater A body of groundwater of small lateral dimensions separated frum an underl ying budy
of groundwater by an unsaturated zone.

person-rem The unit of the collective radiation dose commitment of a given population; the sum of the
individual doses received by a population segment.

pH A numeric value that indicates the relative acidity or alkalinity of a substance on a scale of O to 14, with
the neutral point at 7,0. Acid solutions have pH values lower than 7.0, basic (alkaline) solutions, values higher
than 7.0.

phytopfankton Aquatic, free-floating, microscopic, photosynthetic organisms.

pit The core element of a nuclear weapon’s “primary” or fission component.

pit cfadding The material that encapsulates a pit, forming a hermetic seal around it.

playa A dry lake bed in a desert basin or a closed depression that seasonally contains water.

Pleistocene The geologic time of the earliest epuch of the Quatemary period, uccurnng approximately 11,000
to 2 million years ago and characterized by a succession of northern glaciation and the appearance uf human
beings.

Pliocene The geologic time of the latest epmh of the Tertiary period, uccuning approximately 7 million to
2 million years ago and characterized by the appearance of distinctly medem animals.

plume The elongated pattern of contaminated air or water originating at a point source such as a smokestack
or a hazardous waste disposal site.

plutonium A heavy, radioactive, metallic element with the atomic number 94. It is pruduced artificially in
a reactor by the bombardment of uranium with neutrons and is used in the prduction of nuclear weapons.
Plutonium has 15 isoto~s with mass num~rs ranging from 232 to 246. Weapons-usable plutonium consists
mainly of plutonium 239, which has a radiological half-life of 24,110 years. See also ha~-l~e (radiological).

potable water Water that is tit to drink.

pounds per squure inch A measure of pressure. Atmospheric pressure is about 14.7 pounds per square inch.

power reactor-grade material Plutonium and highly enriched uranium in any of various forms (for example,
metals, oxides) that can be used in commercial nuclear power reactors. Power reactor-grade plutonium
contains plutonium 240 in concentrations higher than 19 percent.

precipitate To cause a solid substance to become separate from a solution.

prehistoric Predating written history; in North America, also predating cOnt=t with EurOpeans
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pressurized water reactor A nuclear power reactor that uses water under pressure as a coolant. The water
boiled to generate steam is in a separate (secondary) system.

prevention ofsigrrificarrt deterioration The designation for regulations established by the Clean Air Act to
limit increuses in “criteria” air pollutant concentrations above the baselin% also, actions consistent with those
regulations.

Prevention of Signi@ant Deterioration Cfass I, II, and III Areas A Clean Air Act classification of clean
air areas in terms of the levels of increased pollution allowed. Very little increase in pollution is allowed in
Class I areas, and progressively more in Classes II and 111. National’ parks and wilderness areas receive
mandatory Class I protection; all other areas sturt out as Class 11. States can reclassify Class II areas up or
down, subject to Federal requirements.

prime farmland Land with the best combination of physical and chemical characteristics (soil quality,
growing season, and moisture supply) for economically prnducing high yields of fond, feed, forage, fiber, and
oilseed crops, with minimum inputs nf fuel, fertilizer, pesticides, and labor withnut intolerable soil erosion
(Farmland Protection Policy Act of 1981, 7 CFR 7, paragraph 658). Land classified as prime farmland
includes cropkmd, pastureland, rangeland, and forest land, but not urban or built-up land or land covered with
water. Prime farmlands are designated by tbe Soil Consewation Service.

probabilistic risk assessment A comprehensive, logical, and structured method for identifying and
quantitatively evaluating the sequences and consequences of hypothetical accidents.

probable maximum flood Florid levels predicted for hydrological conditions that maximize the flow of
surface waters.

process The act of extracting, separating, or purifying a substance by physical or chemical means.

programmatic environmental impact statement A document that evaluates the environmental impacts of
Federal programs potentially affecting one or more sites. The document is prepared in accordance with
Section 102(2)(C) of tbe National Environmental Policy Act.

prol~eration The spread of nuclear, biological, and chemical capabilities and the weapons (for example,
missiles) capable of delivering them.

protected area An area designated for the protection of material assets and typically encompassed by physical
barriers, subject to access controls, surrounding material access areas, and meeting the standards of
DOE 5632.1 C, Protection and Control of Safeguards and SecuriQ Interests.

Quarternary The second geologic perind of the Cenozoic era, lasting from 2 million years ago to the present
and characterized by the appearance of human beings.

rad See radiation absorbed dose.

rudiation The emitted particles nr phntons from the nuclei of radioactive atoms. Some elements are naturally
radioactive; others arc induced tn become radioactive by bombardment in a reactor. Naturally wcurdng
radiation is indistinguishable from induced radiation.

radiation absorbed dose The basic unit of absorbed radiation, equivalent to 0.0 I joule per kilogram of
absorbing material,
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radioactive accident risk As descrikd in the Final Environmental Statement on the Transportation of

Radioactive Mareria[ by Air and Other Modes (NUREG+I 70), the probability of an accident in which the
release of radioactive material is likely to occur, and its consequences. The consequences are expressed in
terms of the potential effects of the release of a specified quantity of dispersible radioactive material to tbe
environment or the exposure resulting from damaged package shielding, The risk calculations incorporate
accident rates and package release fraction estimates, both of which are functions of accident severity.
Radiological accident risks are expressed in terns of the probabilities of early cancer fatalities and annual
latent cancer fatalities.

rudioacfi”ve rvmte Materials that are radioactive or m contaminated with rtiloactive materials, and for which
use, reuse, or recovery are impractical.

radioactivity The spontaneous decay or disintegration of unstable atomic nuclei, accompanied by the emission
of radiation.

radioisotopes Radioactive nuclides of the same element (that is, having the same number of protons in their
nuclei) that differ in the number of neutrons.

radionuclide A radioactive element characterized according to its atomic mass and atomic number
Radionuclides can be man-made or naturally occuning, can have a long life, and have potentially mutagenic
or carcinogenic effects on the human body.

rudon A gaseous radioactive element resulting from the radioactive decay of radium. Radon (atomic number
86) occurs naturally in the environment and can collect in enclosed, unventilated areas such as basements.
Large concentrations of radon can cause lung cancer in humans.

Record of Decision A ducument providing a concise public record of DOES decision on a proposed action
for which an environmental impact statement waz prepared. Prepmd in accordance with 40 CFR 1505.2, the
Record of Decision identifies the alternatives considered in reaching the decision, the environmentally
preferable alternative, factors balanced by DOE in making the decision, whether all practicable means to avoid
or minimize environmental harm have been adopted, and if not, why they have not.

region ofirtfluerrce A site-specific geographic area that includes the counties where appmximatel y 90 percent
of the site’s cument DOE and contractor employees reside.

regtirsal economti area A geographic area consisting of an economic node and the sumunding, economically
related counties, including the places of work and residences of the labor force. Regional economic areas are
defined by the Bureau of Economic Analysis.

rem See roentgen equivalent man.

reprocessing The chemical separation of spent reactor fuel into uranium, tmnsuranic elements, and fission
products.

Resource Conservation and Recovery Act, as amended The Act that establishes a “cradle-to-grave”
regulatory program for hazardous waste, including a system for managing such waste from its generation until
its ultimate disposal.

rhyolite A volcanic ruck rich in silic~ the volcanic equivalent of granite
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Richter scale A logarithmic scale used to express the total amount of energy released by an earthquake. The
scale has 10 divisions, from I (not felt by humans) to 10 (nearly total destruction),

n“parian On or around rivers or streams.

fik A quantitative or qualitative expression of possible loss that takes into account both the probability that
an event will cause harm and the consequences of that event.

ri.rk assessment (chernkal or radiological) The qualitative and quantitative evaluation performed to define
the risk posed to human health or the environment by the presence, potential presence, or use of specific
chemicals or radionuclides.

roersfgen A unit of exposure to ionizing X- or gamma radiation equal to or pmdrrcing 1 electrostatic unit of
charge per cubic centimeter of air. It is approximately equal to 1 rad. See also radiation absorbed dose.

rrrentgen equivalent man The unit of biologically absorbed radiation, equal to the product of the absorbed
dose, in rads, and a quality factor that accounts for the variation in biological effectiveness of different types
of radiation.

rurro~~ Tbe portion of rainfall, melted snow, or irrigation water that flows across the ground surface and
eventually enters streams.

Safe Drinking Water Act, as amended An act protecting the quality of public water supplies, water supply
and distribution systems, and all sources of drinking water.

safe, secure Srailer A specially designed semitrailer, pulled by a specially designed tractor, that is used for
the safe, secure transportation of cargo containing nuclear weapons or special nuclear material,

safely analysis repoti A safety document providing a complete description and safety evaluation of a site; a
design; normal and emergency facility operations; and potential accidents, predicted consequences of such
accidents, and the means proposed to prevent such accidents or mitigate their consequences. A Safety Analysis
Report is designated as final when it is based on final design information; otherwise, as preliminary.

safety document A document prepared specifically to ensure that the safety aspects of part or all of the
activities conducted are formally and thoroughly analyzed, evaluated, and recorded. Examples include

Technical Specifications, Safety Analysis Reports and addenda, and documented reports of special safety
reviews and studies.

satisforre Concrete block formed by mixing the low-radioactivity fraction of high-level waste from the in-tank
precipitation process with cement, ash, and slag.

sandstone A sedimentary mck composed mostly of sand-size particles cemented usually by calcite, silica, or
iron oxide.

sanita~ wastes Nonhazardous, nonradioactive liquid and solid wastes generated by normal housekeeping
activities.

scirrtilhh”orr Minute flash of light caused when alpha, beta, or gamma rays strike certain phosphors
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scoping The solicitation of comments from interested persons, groups, and agencies at public meetings, in
public workshops, in writing, electronically, or via fax to assist DOE in defining a proposed action, identifying
alternatives, and developing preliminary issues to be addressed in an environmental impact statement.

secu~ Controls instituted or actions taken to minimize the likelihood of unauthorized access to, or loss of
custody of, a nuclear weapon or weapon system, and to ensure that the weapon can be recovered should
unauthorized access or loss of custcdy occur.

seismic Pertaining to any earth vibration, especially that of an earthquake.

seismic zone An area defined by the Uniform Building Code (1991) on the basis of its susceptibility to
damage as the result of earthquakes. The United States is divided into six zones distinguished as to the level
of damage that can be expected: (1) Zone O, no damage; (2) fine 1, minor damage, corresponding to
intensities V and VI of the Mcdified Mercalli Intensity scaleh [3) Zone 2A, moderate damage, corresponding
to intensity VII of the MercaOi scale (Eastern United States); (4) Zone 2B, slightly more damage than 2A
(Western United States); (5) Zmre 3, major damage, corresponding to intensity VII and higher of the Mercalli
scale; and (6) tine 4, areas within Zone 3 nearer certain major fault systems.

seismici~ The frequency and distribution of earthquakes.

sensitivi~ level A basis for the characterization of a Iandscapc that takes into account the visibility of specific
features, the potential number of viewers, viewer interest in and concern for the Iandscapc, and viewer attitudes
toward proposed landscape changes.

severe accident An accident that would have more severe consequences than a design basis accident in terms
of damage to a facility, offsite consequences, or both; an accident with a frequency rate of less than 10-6 per
year.

sewage The total nonhazardous organic waste and wastewater generated by an industrial establishment or a
corrrmunity.

shale A type of easily split mck composed of layers of claylike, fine-grained sediments

shietiing Any material of obstruction (bulkheads, walls, or other structures) that absorbs radiation in order
to protc.ct personnel or equipment.

shutdown That condition in which a DOE reactor has ceased operation and DOE has declared officially that
it does not intend to operate it further.

silt A sedimentary material consisting of fine mineral particles intermediate in size between sand and clay.

siltstorre A fine-grained, elastic (fragmented) sedimentary mck whose particles range from 1/6 to
1/256 millimeter in diameter.

sinter To form a homogeneous mass by heating without melting.

sitewide environmental impact statement A legal document prepared in accordance with the requirements
of Section 102(2)(C) of the National Environmental Policy Act that reflects an evaluation of the environmental
impacts of proposed Government actions at a large, multiple-facility site.
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solid waste Discarded solid, liquid, semisolid, or contained gaseous material resulting from industrial,
commercial, mining, and agricultural operations, and from community activities. Solid wrote dots nol include
solid or dissolved materials in domestic sewage, industrial discharges subject to permit under the Clean Water
Act; or source, special nucleur, or byproduct material as defined by the Atomic Energy Act.

source term The estimated quantities of radionuclides or chemical pollutants released to the environment.

special rraclear materials As defined in Section 11 of the Atomic Energy Act, “(1) plutonium, uranium
enriched in the isotope 233 or in the isotope 235, and any other material which the NRC detemrines to be
special nuclear material, or (2) any material artificially enriched by any of the foregoing. ”

Spent Fuel Standuti A tern, coined by the National Academy of Sciences and mudified by DOE, denoting
the main objective of alternatives for the disposition of SUTIUSweapons-usable plutonium: that such plutonium
be made roughly as inaccessible and unattractive for weapons use as the much Iurger and growing stuck of
plutonium in civilian spent nuclear fuel.

spent nuclearfuel Fuel that has been withdrawn from a nuclear reactor following irradiation, and whose
constituents have not been separated.

stibili~ti”on Treatment, packaging, and removal of huzardous and radioactive materials in such a manner as
to ensure that a facility is safe and environmentally secure.

stabilize To convert a compound, mixture, or solution to a nonreactive fomr.

staging An interim storage or gathering of items pending their use, transportation, consumption, or other
disposition.

sturrdby That condition in which a reactor facility is neither operable nor declared excess, and as authorized
in writing, is Ming kept in readiness for possible future operation,

Stite Hktoric Preservrzdon O@er State officer charged with the identification and protection of prehistoric
and historic resources in accordance with the National Historic Preservation Act.

steppe A semiarid, grass-covered, generally treeless plain.

steppe climate (semiati climate) The type of climate in which precipitation is very slight but sufficient for
the growth of shott, sparse grass.

stored weapons standard A storage standard that invokes the high standards of security and accounting for
the storage of intact nucleur weapons. Invocation of the standard for weapons-usable fissile materials implies
maintenance thereof to the extent practical through the prucesses of dismantlement, storage, and disposition.

Superfund Amendments and Reauthorization Act of 1986 An environmental act that, in addition to certain
freestanding provisions of law, extensively amends the Comprehensive Environmental Response,

Compensation, md Liabilit y Act (Supetfund) and the Safe Drinking Water Act. The act’s major goals are a
stepped-up pace of cleanup, increased public participation, and more stringent and better-defined cleanup

standurds, emphasizing remedial actions. See also Comprehensive Environmental Response, Compensation,

a!td Liability Act of 1980; Safe Drinking Water Act, as amended.

surface water Water on the Earth’s surface, as distinguished from water in the ground (groundwater)
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surplusfissile materials Weapons-usable fissile materials that have no identified programmatic use or do not
fall into one of the categories of national security reserves.

Teti”ary The first geologic period of the Cenozoic era, dating from 66 million to about 3 million years ago.
During this period, mammals became the dominant life fem.

threatened species As defined in the Endangered Species Act of 1973, “any species which is likely to become
an endangered species within the foreseeable future throughout all or a significant portion of its range.”

total effective dose equivalent The sum of the internal dose (committed effective dose equivalent) and the
external dose (effective dose equivalent).

toxic air pollutants See hazardous/toxic air pollutants.

Toxic Substances Control Acr of 2976 An act authorizing the U.S. Environmental Protection Agency to
secure inforcnation on all new and existing chemical substances and to control any of these substances
detercnined to cause an unreasonable risk to public health or the environment. This law requires that the health
and environmental effects of all new chemicals be reviewed by the Agency before such chemicals are
manufactured for commercial purposes.

tiansmissivity A measure of a water-bearing unit’s capacity to transmit fluid, expressed as the product of the
thickness and the average hydraulic conductivity of the unit. Also, the rate at which water is tmrssmitted
through a strip of an aquifer of a unit width under a unit hydraulic gradient at a prevailing temperature and
pressure.

tiansuranic Of, relating to, or being any element whose atomic number is higher than that of uranium (that
is, 92). All transuranic elements are produced artificially and are radioactive.

transuranic waste Waste containing more than 100 nanocuc’ies per gram of alpha-emitting trmsuranic
isotopes with half-lives greater than 20 years, except for ( 1) high-level waste; (2) waste that DOE has
determined, with the concumence uf the U.S. Environmental Protection Agency, does not need the degrm of
isolation called for by 40 CFR 19 l; or (3) waste that the U.S. Nuclear Regulatory Commission has approved
for disposal case by case in accordance with 10 CFR 61.

treatment An operation necessary to prepare material for storage, disposal, or transportation.

Triassic The first period of the Mesozoic era, dating from 245 to 208 million years ago

tn”tium A radioactive isotope of the element hydrogen having two neutrons and one proton

tritium recycling The recovery, purification, and reuse of tritium contained in tritium reservoirs within the
nuclear weapons stmkpile.

unconfined aquifer A permeable geologic unit having the following properties: a water-filled pore space
(saturated), the capability to transmit significant quantities of water under ordinacy differences in pressure, and
an upper water boundary at atmospheric pressure.

uranium A heavy, silvery-white metallic element (atomic number: 92) with many radioactive isotopes. One
isotope, uranium 235, is most commonly used as a fuel for nuclear fission; another, uranium 238, is
transformed into fissionable plutonium 239 fullowing its capture of a neutron in a nuclear reactor.
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vadose zone A region in a porous medium in which the pore space is not filled with water (unsaturatured
zone).

viewshed The extent of the area that may be viewed from a particular lucation, Viewsheds are generally
bounded by topographic features such as hills or mountains,

Vfiual Resource Management A process devised by the Bureau of Land Management to assess analytically

the aesthetic quality of a landscape, and consistent with the results of that analysis, to so design proposed
activities as to minimize their visual impact on that landscape. The process consists of a rating of site visual

quality followed by a measurement of the degree of contmst between proposed development activities and the
existing landscape,

Visual Resource Management Cfass Any of the classifications of visual resources established through

application Of the Visual ResOurces Management prOcess of the Bureau of Land Management. Five
classifications are employed to define the different degrees of modification to landscape elements: Class 1,
pristine areas, including designated wilderness and wild and scenic rivers; Class 2, areas with very limited land
development activity, resulting in contrasts that are seen but do not attract attention; Class 3, areas in which
contrasts caused by development activity are evident, but the natural landscape still dominates; Class 4, areas
in which contrasts caused by human activities attract attention and are dominant features of the landscape in
terms of scale, but repeat the contrasts of the characteristic landscape; Class 5, areas in which contrasts caused
by cultural activities ure such dominant features of the landscape that the natural landscape character no longer
exists.

visual resources Natural and cultural features by which the appearance of a particular landscape is defined.

~tifiatioir A prucess by which glass (for example, borosilicate glass) is used to encapsulate or immobilize
radioactive wastes,

vohh~e m’ganic compaunds A broad mnge of organic compounds, often halogenated, that vaporize at rather
low ambient temperatures. Examples include certain solvents, paint thinners, degreasers (for example,
benzene), chloroform, and methyl alcohol.

waste A discardable residue of a manufacturing or purification prucess,

Waste [solution Pilot Plant A facility in southeastern New Mexico that is being developed as the national
disposal site for transuranic and mixed transuranic waste,

waste minimim’on andpollution prevention An action that economically avoids or reduces the generating
of waste and pollution by means of source reduction, reduction in the toxicity of hazardous waste and
pollution, improvement in energy use, and recycling. These actions are consistent with the general goal of
minimizing present and future threats to human health, safety, and the environment.

wrote package The waste, waste container, and any absorbent that are intended for disposal as a unit. In the
case of smface-contaminated, damaged, leaking, or breached waste packages, any overpack is considered the
waste container, and the original container is considered pan of the waste.

wastewater Water originating from human sanitary water use (domestic wastewater) and from a variety of
industrial prucesses (industrial wastewater).

622



G1OSSOV

water quality standards and criteria Limits on the concentrations of specific constituents or on the

chamcteristics of water, often based on water use classifications (for example, drinking water, recreation,
propagation of fish and aquatic life, agricultural and industrial use). Water quality standards are legally
enforceable, whereas water quality criteria are nonenforceable recommendations based on biotic impacts.

water table The boundary between tbe unsaturated zone and the deeper, saturated zone, The upper surface
of an unconfined aquifer.

weapons-grade material Plutonium or highly enriched uranium, in metallic form, that was manufactured for
weapons application. Weapons-grade plutonium contains less thm 7 percent plutonium 240.

weapons-usable material Plutonium or highly enriched uranium in forms (for example, metals, oxides) that
can be readily converted for use in nuclear weapons. Weapons-grade, fuel-grade, and ~wer reactor–grade
plutonium are all weapons usable.

wetkzrzd Land areas exhibiting hydric soil conditions, saturated or inundated soil during some portion of the
year, and plant species tolerant of such conditions.

whole-body dose Dose of radiation resulting from the uniform exposure of all organs and tissues in a human
bndy. See also effective dose eqltiva[ent.

WiU and Scenic Rivers Act The Act that established the National Wild arrd Scenic Rivers System with a view
to preserving md protecting tbe free-tlowing condition of selutd rivers having outstanding natural, cultural,
or recreational features. For federally owned land witbin the boundaries of rivers in tbe system, certain
activities that would have a direct and adverse effect on river values may be controlled.

zoophrzkton A collective term for non[jhotosynthetic organisms present in plankton.

6M A contdiner, resembling a 55-gallon stainless steel drum, that is used by the U.S. Department of Energy
for tbe shipment of mdioactive material. This container is one unit of a containment package that includes an
inner impact absorber material (Type B packaging), which protats another inner container (usually Type 2R)
in which the radioactive material is placed.
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Distribution List

The U.S. Department of Energy is providing copies of the Surplus Plutonium Disposiriorr Draj Envirorzmerrrrd

/mpacr Statemerrr to Federal, State, and local elected and appointed government officials and agencies; Native
American groups; and other organizations and individuals listed below. Copies will be distributed in bulk to
some individuals and organizations for further distribution (e.g., the State single points of contact for the
National Environmental Policy Act [~PA]). Copies will be provided to other organizations and individuals
on request.
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Federal-Elected Officials

. Senators and Representatives from the
States of California, Georgia, Idaho, New
Mexico, Oregon, South Carolina, Texas,
and Washington

● Congressional Committees:

- Senate: Committee on Appropriations;
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Energy and Natural Resources
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- Hnuse of Representatives: Committee
on Appropriations; Committee on
National Security

State-Elected Officials

● Governors from the States of California,
Georgia, Idaho, New Mexico, Oregon,
South Carolina, Texas, and Washington

● State Senators and Representatives from
the States of California, Georgia, Idaho,
New Mexico, Oregon, South Carolina,
Texas, and Washington

Local-Elected Officials

. Mayors, council members, etc., from areas
near the Hanford Site; Idaho National
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Laboratory; Lawrence Liverrnore National
Laboratory; Los Alamos National
Laborato~; Pantex Plant; and Savannah
River Site

APPOINTED OFFICIALS

Federal-Appointed Officials

● Agencies thatare members of the

Interagency Working Group for Plutonium
Disposition—Arms Control and
Disarmament Agency, Central Intelligence
Agency, Council on Environmental
Quality, Defense Nuclear Facilities Safety
Board, Department of Defense, National
Security Council, Nuclear Regulatory
Commission, Office of Management and
Budget, State Department, Environmental
Protection Agency

● Other Federal agencies including:
General Accounting Office, National
Academy of Sciences, National Oceanic
and Atmospheric Administration,
National Science Foundation, U.S. Bureau
of Indian Affairs, US. National Park
Service

State-Appointed Officials

. NEPAsingle points ofcontact fortbe
States of California, Georgia, Idaho, New
Mexico, Oregon, South Carolina, Texas,
and Washington

● State agencies including: Georgia

Emergency Management Agency, South
Carolina Nuclear Waste Program,
Southern States Energy Board, State of
Idaho’s Idahn National Engineering and
Environmental Laboratory Oversight
Program, State of Texas’ Division of
Emergency Management, State of Texas’

Office of the Attorney General, Texas
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Natural Resources Conservation

Commission, State of Texas’ Department

of Health, State of Washington’s

Department of Ecology, State of

Washington’s Energy Office

NATIVE AMERICAN GROUPS

Federally recognized Native American Indian
Tribes from the States of California, Georgia,
Idaho, New Mexico, Oregon, South Carolina,
Texas, and Washington

DEPARTMENT OF ENERGY

Department of Energy Reading Rooms in the

States of California, Idaho, New Mexico, Oregon,
South Carolina, Texas, and Washington

ORGANIZATIONS AND INDIVIDUALS

Organizations and individuals who have requested
copies of the Surplus Plutoni&tm Disposition Drajt

Environmental Impact Statement

8-2



Chapter 9
Index

10-year latent fatal cancer risk 4-37,4-38,4-54,

4-55.4-70, 4-69, 4-88, 4-89, 4-100, 4-113,

4-114, 4-126, 4-127, 4-143, 4-155, 4-156,

4-167, 4-168, 4-174, 4-175, 4-186, 4-195,

4-196, 4-207, 4-208, 4-222, 4-223, 4-231,

4-232, 4-236, 4-237, 4-249, 4-250, 4-263,
4.275, 4.276, 4.288, 4.298, 4.299, 4.308,

4-382,4-383,4-389

100-year flood 3-72,3-11 I, 4-112

500-year flood 3-72,4-312

A

Actirride Packaging and Storage Facility 1-14,
2-20,2-40,2-42,2-44, 4-47,2-51,2-53,2-56,
3-144, 3-146, 3-162, 4-2, 4-9, 4-20, 4-26,
4-49,4-54,4-107,4-113, 4-134,4-143,4-152,
4-155, 4-180, 4-186, 4-216, 4-222, 4-270,
4-275,4-293,4-298,4-33 1,4-334,4-402

administrative control level 3-21, 3-67, 3-105,
3-142, 3-173, 3-178, 4-38, 4-55, 4-70,4-89,
4-100, 4-114, 4-127, 4-143, 4-156, 4-168,
4-175, 4-186, 4-f96, 4-208, 4-223, 4-232,
4-237, 4-250, 4-263, 4-276, 4-288, 4-299,
4-308, 4-342, 4-349, 4-356, 4-363, 4-364,
4-372,4-375,4-376

Advanced Mixed Waste Treatment Project 3-54,
3-56,3-57,4-183,4-184, 4-339,4-340

Advisory Council on Historic Preservation 2-71,
3-I 17,3-118,3-157,3-183, 4-326 ,4-327,5-3

air quality impact 4-4 I2

aircraft crash 4-19, 4-90, 4-224

ALARA program 4-12, 4-13, 4-15-4-17, 4-19,
4-38, 4-49, 4-55, 4-65, 4-70, 4-89, 4-100,
4-107, 4-114, 4-122, 4-134, 4-143, 4-152,
4-156, 4-162, 4-168, 4-172, 4-175, 4-180,

4-186, 4-193, 4-196, 4-201, 4-208, 4-216,
4-223, 4-229, 4-232, 4-237, 4-250, 4-263,
4-270, 4-276, 4-284, 4-288, 4-293, 4-299,

4-304, 4-308, 4-342, 4-349, 4-356, 4-363,
4-364,4-372,4-375,4-376

American Indian Religious Freedom Act 3-39.
3-80, 3-118, 3-119, 3-158, 3-159, 4-314,
4-333,5-2,5-7,5-13

americium 2-10, 3-66, 3-67, 3-142, 3-152

ANL-W sewage treatment facility 4-3384-340

Apache Tribe 3-119

aquatic habitat 3-77, 3-153, 3-155, 4-313, 4-319,
4-326,4-331

archaeological survey 3-38, 3-79, 3-157

Argonne National Laborato~-West 1-3, 1-8,2-9,
2-10,2-36,2-57-2-61, 2-68,2-96,2-97,3-1,
3-49, 3-54, 3-55, 3-57, 3-86, 3-166-3-169,
3-188, 4-2, 4-20, 4-27, 4-3374-344, 4-349,
4-357,4-365,4-372,4-374, 4-37S, 4-377

Atomic Energy Act 5-1, 5-8

Atomic Energy of Canada Limited 1-1 I

average exposed individual 3-172, 4-124- [4,
4-164-8, 4-37, 4-54, 4-69, 4-88, 4-100,
4-113, 4-126, 4-143, 4-155, 4-167, 4-174,
4-186, 4-195, 4-207, 4-222, 4-231, 4-236,
4-263, 4-275, 4-288, 4-298, 4-308, 4-341,
4-348, 4-356, 4-364, 4-371, 4-382, 4-383,
4-389

average exposed member of the public 4-11,
4-IQ-16, 4-18,4-37,4-53,4-68, 4-87,4-99,
4-112, 4-125, 4-142, 4-154, 4-166, 4-173,
4-185, 4-195, 4-207, 4-222, 4-230, 4-236,
4-249, 4-262, 4-274, 4-287, 4-298, 4-307,
4-341,4-348,4-355,4-363, 4-371

average worker dose 2-100, 2-103, 4-12, 4-13,
4-1 5+-1 7,4-19,4-38,4-49,4-55, 4-65,4-70,
4-89, 4-100, 4-107, 4-114, 4-122, 4-127,
4-134, 4-143, 4-152, 4-156, 4-162, 4-168,
4-172, 4-175, 4-180, 4-186, 4-193, 4-196,
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4-201, 4-208, 4-216, 4-223, 4-229, 4-232,
4-237, 4-250, 4-263, 4-270, 4-276, 4-284,
4-288, 4-293, 4-299, 4-304, 4-308, 4-342,
4-349, 4-356, 4-363, 4-364, 4-372, 4-375,
4-376,4-382,4-383

B

B-Reactor 3-38

Bay Area Air Quality Management District 3-170

BEIR V 4-413

benzene 3-6, 3-51, 3-90, 3-127, 4-34-6, 4-30,
4-32,4-46,4-49,4-62, 4-65,4-75,4-76,4-79,
4-95,4-97,4-105,4-107, 4-119,4-121,4-130,
4-131, 4-134, 4-149, 4-151, 4-159, 4-161,
4-172, 4-177, 4-180, 4-193, 4-199, 4-201,
4-202, 4-213, 4-214, 4-216, 4-229, 4-235,
4-242,4-267,4-281

beyond-design-bmis earthquake 4-20,4-41,4-45,
4-55,4-60,4-61,4-70, 4-72,4-73,4-89,4-93,
4-102, 4-103, 4-114, 4-117, 4-127, 4-128,
4-144, 4-146, 4-156, 4-157, 4-168, 4-169,
4-176, 4-188, 4-191, 4-197, 4-209, 4-211,
4-223, 4-227, 4-233, 4-240, 4-252, 4-254,
4-264, 4-266, 4-276, 4-280, 4-289-4-291,
4-302,4-310,4-349,4-357

beyond-design-basis tire 4-90

Big Lost River 3-71,3-72,3-74,3-77-3-79, 3-81,
3-85

Bonneville County Landfill 3-57,4-340

Bonneville Power Administration 3-46,3-47

borosilicate glass 1-8, 1-9,2-2,2-13,2-23,2.26

Building 221-F 1-8, I-15, 2-2, 2-11,2-20,2-42,
2-44,2-47,2-48,2-50, 2-51,2-53,2-56,2-57,
2-70,2-71,2-74,2-78, 2-81,2-82,2-84,2-87,
2-92, 2-94, 2-104, 3-146, 3-162, 4-1,
4-62-4-67, 4-694-72, 4-1184-123, 4-126,
4-127, 4-1584-165, 4-167, 4-168, 4-171,
4-172, 4-174, 4-175, 4-192, 4-193, 4-195,
4-196, 4-228, 4-229, 4-231, 4-232,
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4-2814-285, 4-288-4-291, 4-3034-306,
4-308, 4-329, 4-381, 4-383, 4-384, 4-386,
4-402

c

C-Reactor 3-150

Caddo Tribe of Oklaboma 3-119

calciningfumace 4-40,4-41,4-57, 4-58,4-71,

4-72, 4-251, 4-252, 4-277, 4-278, 4-290,
4-291

cancer risk 2-100 ,2-103,3-20,3-22,3-65,3.103,
3-141, 3-171, 3-176, 4-114-19, 4-37, 4-38,
4-49,4-54,4-55,4-65, 4-68,4-69,4-88,4-89,
4-100, 4-107, 4-113, 4-114, 4-121, 4-122,
4-126, 4-127, 4-134, 4-143, 4-152, 4-155,
4-156, 4-161, 4-162, 4-167, 4-168, 4-172,
4-174, 4-175, 4-180, 4-186, 4-193, 4-195,
4-196, 4-201, 4-207, 4-208, 4-216, 4-222,
4-223, 4-229, 4-231, 4-232, 4-236, 4-237,
4-249, 4-250, 4.263, 4-270, 4-275, 4-276,
4-284, 4-288, 4-293, 4-298, 4-299, 4-304,
4-308, 4-341, 4-342, 4-348, 4-349, 4-356,
4-363, 4-364, 4-371, 4-372, 4-375, 4-376,
4-381-4-384,4-389

can-in-canister immobilization facility 1-9,2-102,
2-103,4-380,4-381,4-3824-385, 4-386

can-in-canister process 2-25, 2-102, 2-104,
4-380,4-381,4-383,4-384

CANDU 1-2, 1-5,2-27

carbon dioxide 4-33, 4-50, 4-83, 4-98, 4-99,
4-I1O, 4-123, 4-138, 4-154, 4-164, 4-173,
4-182, 4-194, 4-204, 4-219, 4-230, 4-235,
4-245, 4-259, 4-272, 4-285, 4-295, 4-306,
4.407

carbon monoxide 2-95, 2-98, 3-6, 3-7, 3-51,
3-52, 3-90, 3-91, 3-127, 3-174, 3-190,
4-3-4-8, 4-30, 4-33, 4-46, 4-50, 4-62, 4-75,
4-76, 4-80, 4-82, 4-95, 4-98, 4-105, 4-109,
4-119, 4-130, 4-131, 4-135, 4-137, 4-149,
4-153, 4-159, 4-163, 4-177, 4-181, 4-199,
4-203, 4-214, 4-218, 4-242, 4-245, 4-258,



4-267, 4-271, 4-281, 4-294, 4-305, 4-337,
4-345, 4-352, 4-359, 4-367, 4-380, 4-381,
4-387, 4-395, 4-398, 4-400, 4-403, 4-407,
4-413,4-416

Cascade Range 3-26

Centennial Tectonic Belt 3-71

Central Plateau 3-41,4-313

Central Sanitary Wastewater Treatment Facility
3-131, 3-179, 4-47, 4-48, 4-52, 4-53, 4-63,
4-64, 4-67, 4-68, 4-106, 4-110, 4-112,
4-1194-121, 4-123, 4-125, 4-132, 4-133,
4-139, 4-141, 4-150, 4-159-4-161, 4-165,
4-166, 4-268, 4-269, 4-273, 4-274, 4-282,
4-283, 4-285, 4-287, 4-296, 4-297, 4-331,
4-3684-370

Central Waste Complex 3-9–3-11,4-36,4-86,
4-140,4-205, 4-247,4-261,4-347

ceramic immobilization 1-6, 1-8, 1-9,2-1,2-2,
2-12, 2-24, 2-26, 2-33, 2-69, 2-102-2-104,
4-32, 4-40, 4-50, 4-57, 4-71, 4-81, 4-97,
4-136, 4-163, 4-202, 4-244, 4-251, 4-257,
4-270, 4-277, 4-290, 4-380-4-386, 4-387,
4-389,4-407

City of Livermore Water Reclamation Plant
4-355

Clean Air Act 3-20, 3-66,3-104,3-141,3-172,
3-177, 4-7, 4-38, 4-54, 4-69, 4-88, 4-99,
4-113, 4-126, 4-142, 4-155, 4-167, 4-174,
4-185, 4-195, 4-208, 4-222, 4-231, 4-237,
4-249, 4-262, 4-275, 4-287, 4-299, 4-307,
4-352,4-396,4-399,4-40 1,4-404,5-4,5-10,

5-11

Cold War 3-38,3 -39,3-117,3-118,3-157,3-158,
4-320,4-327,4-333

Cold Waste Handling Facility 3-54,3-57

Columbia River 1-13, 3-3, 3-5, 3-19, 3-24,
3-26-3-28,3-30-3-32, 3-35,3-37,3-39,3-41,
3-43-3-46,3-187,4-25, 4-392,4-394

Comprehensive Environmental Response,
Compensation, and Liability Act 1-13,3-9,
3-53,3-74,3-93,3-130, 5-5,5-10

Congaree aquifer 3-151

Consolidated Incineration Facility 3-128,3-131,
3-190, 4-5, 4-52, 4-53, 4-67, 4-68, 4-111,
4-124, 4,141, 4-166, 4-273, 4-274, 4-286,
4-287,4-297,4-369,4-370

construction employment 2-70,4-31,4-48,4-65,
4-78,4-96,4-106,4-121,4- 133,4-151,4-161,
4-171, 4-179, 4-192, 4-200, 4-216, 4-228,
4-234, 4-243, 4-256, 4-269, 4-284, 4-292,
4-303

constriction labor 4-32,4-49,4-66,4-79,4-97,
4-108, 4-122, 4-134, 4-151, 4-162, 4-172,
4-180, 4-193, 4-202, 4-217, 4-229, 4-235,
4-244, 4-257, 4-270, 4-284, 4-293, 4-304,
4-342,4-357,4-365,4-372

constriction worker 2-23, 4-32, 4-48, 4-65,
4-107, 4-121, 4-180, 4-193, 4-201, 4-216,
4-229, 4-244, 4-269, 4-284, 4-293, 4-304,
4-315,4-321,4-328,4-334, 4-363

consultations 1-16, 2-71, 3-39, 3-80, 3-118,
3-119, 3-158, 3-159, 4-27, 4-313, 4-314,
4-319-4-321, 4-326, 4-327, 4-332, 4-333,
5-1-5-3,5-7

contact-handled TRU waste 3-9, 3-134, 4-34,
4-35,4-51,4-52,4-63, 4-64,4-66,4-67,4-83,
4-85, 4-110, 4-111, 4-120, 4-123, 4-124,
4-13g, 4-140, 4-160, 4-164, 4-165, 4-183,
4-184, 4-204, 4-205, 4-220, 4-247, 4-260,
4-273, 4-282, 4-283, 4-286, 4-296, 4-297,

4-338, 4-339, 4-346, 4-353, 4-354,
4-360-4-362,4-369

design basis tire 2-70, 4-343, 4-350, 4-357,
4-365,4-373

direct and indirect jobs 4-32,4-36,4-48,4-53,
4-64, 4-68, 4-78, 4-79, 4-87, 4-96, 4-107,
4-112, 4-121, 4-125, 4-133, 4-141, 4-142,
4-151, 4-161, 4-166, 4-179, 4-185, 4-201,
4-206, 4-215, 4-221, 4-243, 4-248, 4-256,
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4-257, 4-261, 4-269, 4-274, 4-283, 4-287,
4-292, 4-293, 4-297, 4-298, 4-303, 4-304,
4-307

discharge ofwastewater 4-312,4-319

dismantlement 1-14,2-61 ,3-54,3-57,3-88,4-43,
4-57,4-91,4-115,4-145, 4-189,4-210,4-225,
4-238,4-253,4-264,4-277, 4-300,4-391

disposal landusagefactor 4-35,4-52,4-64,4-67,
4-85, 4-III, 4-120, 4-124, 4-140, 4-160,
4-165, 4-184, 4-205, 4-220, 4-247, 4-260,
4-273, 4-283, 4-286, 4-297, 4-338, 4-339,
4-347,4-354,4-360,4-362, 4-370

disposal technologies 3-3,3-8,3-53,3-92,3-129,
3-132

distufied land 4-28,4-315,4-321,4-327,4-333

Diversified Scientific Ser’vices,lnc, 4-86,4-221

DNFSBRecommendation 94-1 4-27

Doctrine of Prior Appropriations 3-111,3-113

DOE complex 1-1, 1-8,2-9,2-32,4-43,4-57,

4-91, 4-115, 4-145, 4-189, 4-210, 4-225,

4-238,4-253,4-264,4-277, 4-300

DOEenrichment facility 4-43

DOEorder 3-19,3 -20,3-65,3-66,3-103,3-104,

3-141,3-160,3-172,3-177, 3-182,4-38,4-54,

4-69,4-88,4-99,4-113, 4-126,4-142,4-155,

4-167, 4-174, 4-185, 4-195, 4-208, 4-222,

4-231, 4-237, 4-249, 4-262, 4-275, 4-287,

4-299, 4-307, 4-396, 4-399, 4-401, 4-404,

4-410,5 -1,5-2,5-7

DOE-leased property 3-89

DOE-owned property 3-109

drum-gas testing 4-35, 4-52, 4-63, 4-66, 4-83,
4-111, 4-120, 4-124, 4-139, 4-160, 4-164,
4-183, 4-204, 4-220, 4-247, 4-259, 4-272,
4-282, 4-286, 4-296, 4-339, 4-346, 4-354,
4-360,4-361,4-369
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d~-feed process 2-12

Dunbarton Basin 3-146

E

East Tennessee Technology Psrk 1-6, I-1 I

Eastern Sn&e River 3-70,3-71

ecosystem 4-3 I3, 4-3 I9

effluent &lscharge 2-70, 4-408

effluent treatment facility 3-1o, 3-11, 3-131,
3-179

electrical consumption 4-394, 4-397, 4-400,
4-402

electrometalhrrgical treatment 2-11

Ellentonaquitard 3-151

emergency planning 3-23, 3-68, 3-144, 4-408,
5-6,5-9

Emergency Preparedness Facility 3-144

emergency response 2-71, 2-96, 3-23, 3-69,
3-106, 3-144, 3-164, 4-43, 4-56, 4-71, 4-91,
4-102, 4-115, 4-128, 4-144, 4-157, 4-169,
4-176, 4-189, 4-197, 4-209, 4-225, 4-233,
4-238, 4-253, 4-264, 4-276, 4-289, 4-300,
4-309,4-343,4-350,4-358, 4-366,4-373, 5-9

energy conservation 4-407,4-408

energy consumption 3-45, 3-46, 3-85, 3-87,
3-123, 3-124, 3-163-3-165, 3-169, 3-173,
3-178, 3-180, 4-316, 4-317, 4-323, 4-329,
4-330,4-335,4-336,4-408

enriched uranium 1-1, 1-15,2-10,2-15,2-24,
2-30, 2-33, 2-34, 2-101, 3-48.4-43,4-378,
4-379 ,4-392,4-394,4-4 11

Envirncare 3-57,4-85 ,4-184,4-221,4-340

environmental critique 1-6, 2-8,2-9



environmental justice 2-102, 3-1,3-2, 3-23,3-69,
3-107,3-144,3-166,3-167, 3-170,3-178,4-1,
4-21,4-32,4-45,4-49, 4-60,4-66,4-72,4-79,
4-93,4-97,4-102,4-108,4-117, 4-122,4-128,
4-134, 4-146, 4-152, 4-157, 4-162, 4-169,
4-172, 4-176, 4-180, 4-191, 4-194, 4-197,
4-202, 4-211, 4-217, 4-227, 4-229, 4-233,
4-235, 4-240, 4-244, 4-254, 4-257, 4-266,
4-270, 4-279, 4-285, 4-290, 4-294, 4-302,
4-305, 4-309, 4-344, 4-351, 4-359, 4-367,
4-374,4-380,4-386,4-389, 4-390,5-9

Environmental Protection Agency 1-16,2-8,2-9,
3-5,3-6,3-8,3-9,3-22, 3-30, 3-5–3-53, 3-68,
3-74, 3-75, 3-89, 3-90, 3-92, 3-93, 3-105,
3-109, 3-110, 3-126, 3-127, 3-129, 3-130,
3-143, 3-151, 3-170, 3-174, 3-184, 3-185,
4-3-4-8, 4-10, 4-30, 4-33, 4-34, 4-38, 4-46,
4-50, 4-51, 4-54, 4-62, 4-69, 4-75, 4-76,
4-80+.82, 4-88, 4-95, 4-98, 4-99, 4-105,
4-109, 4-412, 4-113, 4-119, 4-126, 4-130,
4-131, 4-135-4-137, 4-142, 4-149, 4-153,
4-155, 4-159, 4-163, 4-164, 4-167, 4-174,
4-177, 4-181, 4-182, 4-185, 4-195, 4-199,
4-203, 4-208, 4-214, 4-218, 4-222, 4-231,
4-237, 4-242, 4-245, 4-249, 4-258, 4-259,
4-262, 4-267, 4-271, 4-275, 4-281, 4-287,
4-294, 4-295, 4-299, 4-305-4-307, 4-352,
4-412,4-413,5-4-5-6, 5-10

ethylene glycol 2-98, 3-6, 3-51, 3-90,3-127,
4-3-4-6, 4-33, 4-38, 4-50, 4-55, 4-69, 4-80,
4-82,4-89,4-98,4-100, 4-109,4-113,4-126,
4-135, 4-137, 4-143, 4-153, 4-155, 4-163,
4-168, 4-175, 4-181, 4-187, 4-196, 4-203,
4-208, 4-218, 4-223, 4-232, 4-237, 4-245,
4-271, 4-352, 4-359, 4-387, 4-395, 4-398,
4-400,4-403,4-407,4-41 2

Experimental Breeder Reactor I 3-54,3-80,3-82

Experimental Breeder Reactor 11 2-68,3-49

explosion 3-22, 3-23, 3-38, 3-69, 3-106, 3-144,
3-188, 4-39-4-42, 4-56-4-59, 4-71, 4-72,
4-90, 4-101, 4-187, 4-188, 4-224, 4-251,
4-252, 4-277, 4-278, 4-290, 4-291, 4-343,
4-350,4-357,4-365,4-373

explosion in HYDOX furnace 4-40, 4-41, 4-57,
4-58,4-71,4-72,4-251, 4-252,4-277,4-278,
4-290,4-291

F

F-Canyon 1-15

Farmland Protection Policy Act 4-23,4-324,5-9

Fast Flux Test Facility I-5, 1-12, 2-12, 2-24,
2-59,3-3,3-32,3-43,3-47, 3-166

fatal cancer 2-100, 3-20, 3-65, 3-103, 3-141,
3-171, 3-176, 4-114-19, 4-37, 4-38, 4-40,
4-49,4-54,4-55,4-65, 4-684-70,4-88-4-90,
4-100, 4-107, 4-113, 4-114, 4-122, 4-126,
4-127, 4-134, 4-143, 4-152, 4-155, 4-156,
4-162, 4-167, 4-168, 4-172, 4-174, 4-175,
4-180, 4-186, 4-193, 4-195, 4-196, 4-201,
4-207, 4-208, 4-216, 4-2224-224, 4-229,
4-231, 4-232, 4-236, 4-237, 4-249, 4-250,
4-263, 4-270, 4-275, 4-276, 4-284, 4-288,
4-293, 4-298, 4-299, 4-304, 4-308, 4-341,
4-342, 4-348, 4-349, 4-356, 4-363, 4-364,
4-371, 4-372, 4-375, 4-376, 4-378, 4-382,
4-383,4-389

FB-Line 1-15

Federal Aviation Administration 3-8,3-52,3-92,
3-129

Federal Conservation Reserve Program 3-119

Federal Emergency Management Agency 3-27,
3-72

Federal Facility Compliance Act 3-9,3-57,3-95,
3-110 ,3-130,3-132,5-6

feed material 1-6, 2-10, 2-14, 2-23, 2-24, 2-26,
2-32,240,2-42,2 -44,2-46-2-5 1,2-53,2-61

feed preparation methds 2-12

Finding of No Significant Impact 1-11, 1-16,
2-34
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tire 2-32,2-70,3-4,3-15,3-23, 3-32,3-35, 3-46,

3-47,3-62,3-69,3-75, 3-79,3-86,3-91,3-99,
3-106, 3-116, 3-124, 3-126, 3-135, 3-164,
3-187, 3-190, 4-39-4-42, 4-56-4-59, 4-71,
4-72,4-90,4-101,4-187, 4-188,4-224,4-251,
4-252, 4-277, 4-278, 4-290, 4-291, 4-313,
4.343,4-350,4-357,4-365, 4-373

flooding 3-27, 3-31, 3-72, 3-111, 3-148.3-185,
4-312,4-318,4-324,4-413

Fort Bridger Treaty 3-84

Fort Hall Reservation 3-84

Fon Sill Apache Tribe 3-119

Founnile Branch 3-133, 3-148, 3-150, 3-152,
3-153,3-156

fuel assembly 1-3, 2-9, 2-27, 2-30, 2-36, 2-58,
2-59, 2-61, 2-65, 2-68, 2-97, 3-166, 3-167,
4-43,4-58,4-91,4-115, 4-145,4-189,4-210,
4-225, 4-239, 4-343, 4-347, 4-348, 4-350,
4-358,4-366,4-373-4-375, 4-378

fuel fabrication 1-3, 1-5, 1-6, 1-8, 1-9, 1-12, 1-14,
2-1-2-3, 2-8-2-14, 2-19, 2-20, 2-27, 2-30,
2.31, 2.33-2.37, 2-4(3, 2.42,2.44, 2.46-2.51,

2-53, 2-55, 2-57, 2-65, 2-97-2-101, 2-106,
2-107, 3-3, 3-166, 3-167, 3-)74, 4-43, 4-70,
4-378,4-379,4-387-4-389, 4-415,4-416

fuel oil requirement 4-316,4-322,4-329,4-335

Fuel Assembly and Stnrage Building 2-59,3-167

Fuel Manufacturing Facility 2-59, 3-49, 3-166,
4-2,4-20

Fuel Processing Facility 2-3, 2-11, 2-50, 2-51,
2-83-2-85, 2-95, 3-48, 3-50, 3-69, 3-70,
3-77-3-80, 3-84, 3-86, 3-87, 4-177,
4-179-4-183, 4-1854-188, 4-192, 4-193,
4-195, 4-196, 4-1984-201, 4-203,
4-207-4-209,4-3174-322, 4-397

Fuels and Materials Examination Facility 1-8,
2.2, 2.3, 2.1 j , 2.12, 2.20, 2.34, 2.35, 2.37,

2-40,2-44, 2-4G2-51, 2-55,2-59,2-73,2-75,

2-76, 2-79-2-82, 2-85, 2-88-2-90, 2-95, 3-3,
3-23, 3-43, 3-44, 3-46, 3-47, 3-166,
4-29-4-31, 4-33A-35, 4-374-42, 4-7 M-78,
4-SW-82, 4-84,4-884-90,4-944-96, 4-98,
4-100-4-102, 4-129-4-130, 4-1324-138, 4-
139, 4-143, 4-144, 4-148-4-153, 4-155,
4-156, 4-158, 4-159, 4-161+-165, 4-167,
4-168, 4-171, 4-172, 4-174, 4-175,
4-1984-201, 4-203, 4-205, 4-207, 4-208,
4-234, 4-236, 4-237, 4-241-4-243, 4-245,
4-246, 4-2494-253, 4-256, 4-258-4-260,
4-263, 4-264, 4-314-4-316, 4-347.4-349, 4-
387,4-393,4-414

G

Gable Mountain 3-24, 3-26, 3-31, 3-38, 3-39,
3-44,3-45,4-315

gallium 2-10,2-14,2-15,2-19, 2-32

geologic repository 1-1, 1-3, 1-5, 1-6, 1-9, 1-12,
2-20,2-23,2-26,2-27, 2-33,2-35,2-71,2-99,
2-104, 4-44, 4-59, 4-60, 4-92, 4-115, 4-116,
4-145, 4-190, 4-210, 4-226, 4-239, 4-253,
4-254, 4-265, 4-278, 4-279, 4-301, 4-378,
4-385,4-389

geology and soils 2-71, 3-1, 3-2, 3-24, 3-69,
3-108, 3-146, 3-166, 3-167, 3-170, 3-174,
3-178,4-1,4-23,4-311, 4-317,4-323,4-324,
4-329, 4-344, 4-351, 4-358, 4-366, 4-374,
4-378,4-390

glass immobilization 2-2,2-20,2-23,2-26,2-34,
2-102-2-104, 4-30, 4-32, 4-34, 4-37, 4-41,
4-47,4-50,4-51,4-54, 4-58,4-63,4-66,4-69,
4-72, 4-77, 4-81, 4-83, 4-94, 4-97, 4-105,
4-I1O, 4-118, 4-123, 4-131, 4-136, 4-138,
4-148, 4-158, 4-163, 4-199, 4-202, 4-204,
4-242, 4-244, 4-246, 4-249, 4-252, 4-257,
4-259, 4-268, 4-270, 4-272, 4-275, 4-278,
4-282, 4-285, 4-288, 4-291, 4-294, 4-296,
4-305,4-380,4-382,4-384, 4-385

glovebox tire 4-40,4-41,4-57,4-58, 4-71,4-72,
4-251,4-252,4-277,4-278, 4-290,4-291

Grand Coulee Dam 3-27, 3-29, 3-31
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gromrdwater 1-12, 3-2, 3-30-3-33, 3-72, 3-74,
3-75, 3-111, 3-113, 3-114, 3-125, 3-128,
3-151,3-152,3-185,4-5, 4-25,4-311-4-313,
4-3184-320, 4-324-4-326, 4-331, 4-363,
4-370,5-10

H

H-Area 2-38, 2-61, 2-62, 3-125, 3-131, 3-150,
3-178,3-179,4-368-4-370

H-Canyon 1-15,2-61,3-178

Hanford LLW Burial Ground 3-11

Hanford Plutonium Reclamation Plant 3-22

Hanford Reach 1-13, 3-26, 3-27, 3-30, 3-33,
3.35, 3-36> 3-38, 3-39, 3-41, 3-43, 3-187,
4-392,4-394

Hanford Site Pollution Prevention Program 3-12

H-dous and Solid Waste Amendments of 1984
4-407, 5-5

hazardous chemical 2-103,3-2,3-21,3-57, 3-67,
3-69, 3-105, 3-143, 4- I 1, 4-13, 4-15, 4-18,
4-19,4-32,4-37,4-38, 4-49,4-53,4-55,4-65,
4-68, 4-69, 4-79, 4-87, 4-89, 4-97, 4-99,
4-100, 4-107, 4-112, 4-113, 4-121, 4-125,
4-126, 4-134, 4-142, 4-143, 4-151, 4-154,
4-155, 4-161, 4-166, 4-16S, 4-172, 4-173>
4-175, 4-180, 4-185, 4-187, 4-193, 4-194,
4-196, 4-201, 4-207, 4-208, 4-216, 4-221,
4-223, 4-229, 4-230, 4-232, 4-235-4.237,
4-244, 4-249, 4-250, 4-257, 4-262, 4-263,
4-270, 4-274, 4-275, 4-284, 4-287, 4-289,
4-293, 4-298, 4-299, 4-304, 4-307, 4-308,
4-342, 4-349, 4-356, 4-364, 4-371, 4-375,
4-376,4-378,4-383,4-384

hazardous waste 1-10, 1-12, 2-35, 2-69, 2-96,
3-11,3-13,3-57-3-59, 3-89,3-91,3-95-3-97,
3-132-3-134, 3-167, 3-175, 3-176, 3-179,
3-184,4-8-4-11,4-30, 4-31,4-34,4-36,4-47,
4-48,4-51,4-53,4-63, 4-64,4-66-4-68,4-77,
4-78, 4-83, 4-85, 4-86, 4-94, 4-95, 4-105,
4-106, 4-110, 4-111, 4-119, 4-120, 4-123,
4-124, 4-131, 4-132, 4-139-4-141,

4-148-4-150, 4-159, 4-160, 4-164, 4-166,
4-178, 4-179, 4-183, 4-184, 4-199, 4-200,
4-204, 4-206, 4-214, 4-215, 4-220, 4-221,
4-242, 4-243, 4-247, 4-248, 4-259, 4-261,
4-268, 4-269, 4-272-4-274, 4-282, 4-283,
4-286, 4-296, 4-297, 4-337, 4-339, 4-340,
4-345-4-347, 4-352-4-355, 4-361, 4-362,
4-368-4-370, 4-392, 4-403, 4.412, 5-1, 5-5,
5-10-5-12

hazardous waste management 4-30,4-36,4-48,
4-53, 4-64, 4-68, 4-78, 4-86, 4-95, 4-105,
4-111, 4-120, 4-124, 4-131, 4-140, 4-141,
4-150, 4-160, 4-166, 4-178, 4-184, 4-199,
4-206, 4-215, 4-221, 4-242, 4-248, 4-261,
4-269, 4-274, 4-283, 4-286, 4-297, 4-340,
4-347,4-355,4-362,4-368, 4-370,5-10-5-12

Hazardous Waste Treatment and Processing
Facility 3-95,4-85,4-86,4-220, 4-221

hearing protection 4-29,4-34,4-47,4-51, 4-74,
4-76, 4-81,4-83,4-104,4-109, 4-110,4-130,
4-131, 4-138, 4-178, 4-182, 4-198, 4-204,
4-213,4-219,4-241,4-246, 4-268,4-272

HEPA filters 2-15, 2-23,2-27, 2-61, 3-54, 3-55,
3-57, 3.91, 3-169, 4-33, 4-50, 4-75, 4-80,
4-97, 4-108, 4-135, 4-136, 4-152, 4-163,
4- I 81, 4-202, 4-217, 4-244, 4-258, 4-270,
4-294,4-305,4-376

High Plains aquifer 3-113

high-level waste 1-9, 1-13, 1-15, 2-13, 2-20,
2-23,2-24,2-26, 2-27, 2-33-2-35, 2-37, 2-39,
2-42,2-44,2-46-2-51, 2-53,2-55,2-56,2-103,
3-9,3 -23,348,3-49,3-53-3-55, 3-92,3-125,
3-129, 3-132, 4-34, 4-44, 4-51, 4-59, 4-60,
4-66,4-83,4-92,4-110, 4-115,4-116,4-123,
4-138, 4-145, 4-164, 4-183, 4-190, 4-204,
4-210, 4-219, 4-226, 4-239, 4-246, 4-253,
4-259, 4-265, 4-272, 4-278, 4-279, 4-285,
4-296, 4-301, 4-315, 4-338, 4-346, 4-353,
4-361,4-368,4-381,4-386, 4-389,4-393,5-5

high-level-waste canister 2-23,2-24, 2-26,4-44,
4-59,4-92,4-116,4-145, 4-190,4-210,4-226,
4-239,4-253,4-265,4-278, 4-301
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high-level-waste vitrification facility 1-13, 2-3,

2-11,2-20,2-23,2-24, 2-26,2-33-2-35,2-37,
2-39,2-44,2-46,2-51, 2-55,2-73.2-75, 2-76,
2-85. 2-88-2-90, 2-95, 3-23, 4-30, 4-31,
4-33-4-35, 4-37-4-42, 4-44, 4-77, 4-75-4-78,
4-80-4-82,4-84,4-88-4-90, 4-92,4-95,4-96,
4-100, 4-101, 4-199, 4-200, 4-203, 4-205,
4-207, 4-208, 4-210, 4-234, 4-236, 4-237,
4-239, 4-242, 4-243, 4-245, 4-246, 4-249,

4-250, 4-253, 4-256, 4-258-4-260, 4-263,
4-265,4-315,4-389

highly enriched uranium 1-1, 1-10, 1-14-1-17,
2-15,2-19,2-33,2-34, 2-71,4-43,4-57,4-91,
4-115, 4-145, 4-189, 4-210, 4-225, 4-238,
4-253, 4-264, 4-277, 4-300, 4-392, 4-394,
4-41 I

homogenorrs ceramic immobilization/vitrification
2-2,2-102-2-104,4-380, 4-382,4-383,4-385,
4-386

hot cell 2-58,2-68,4-374-4-376

Hot Fuel Examination Facility 2-68,3-49,3-54,
3-55

human health risk 2-96, 2-102, 3-1, 3-2, 3-19,
3-65, 3-103, 3-140, 3-167, 3-168, 3-170,
3-171,3-174,3-175,3-178, 3-179,4-1,4-11,
4-32,4-37,4-48,4-53, 4-65,4-68,4-79,4-87,
4-96,4-99,4-107,4-112, 4-121,4-125,4-133,
4-142, 4-151, 4-154, 4-161, 4-166, 4.172,
4-173, 4-180, 4-185, 4-193, 4-194, 4-201,
4-207, 4-216, 4-221, 4-229, 4-230, 4-235,
4-236, 4-244, 4-249, 4-257, 4-262, 4-269,
4-274, 4-284, 4-287, 4-293, 4-298, 4-304,
4-307, 4-341, 4-348, 4-355, 4.363, 4-371,
4-380, 4-381, 4-388, 4-390, 4-393, 4-396,
4-398,4-401,4-404

hybrid approach I-1, 1-9,2-2,2-10,2-14, 2-20,
4-387

hydride oxidation 2-19, 2-24, 4-40, 4-41, 4-57,
4-58,4-71,4-72,4-251, 4-252,4-277,4-278,
4-290,4-291

hydrogen chloride 4-4,4-75,4-131

hydrogen explosion 4-40,4-41,4-57,4-58, 4-71,
4-72, 4-251, 4-252, 4-277, 4-278, 4-290,
4-291

hydrogen sulfide 3-90,4-7,4-8

I

Idaho Nucle~ Technology and Engineering Center
3-1, 3-49, 3-55, 3-78, 3-87, 4-178, 4-179,

4-183,4-323

incident-free transportation 4-43, 4-44, 4-60,
4-92, 4-116, 4-146, 4-190, 4-211, 4-226,
4-240, 4-254, 4-265, 4-279, 4-301, 4-344,
4-351,4-358,4-366,4-373, 4-374

Indian Peoples Muskogee Tribal Town 3-162

industrial safety 4-32, 4-43, 4-49, 4-57, 4-66,
4-71, 4-79, 4-91, 4-97, 4-102, 4-108, 4-115,
4-122, 4-128, 4-134, 4-144, 4-151, 4-157,
4-162, 4-169, 4-172, 4-176, 4-180, 4-189,
4-193, 4-197, 4-202, 4-209. 4-217, 4-225,
4-229, 4-233, 4-235, 4-238, 4-244, 4-253,
4-257, 4-264, 4-270, 4-276, 4-284, 4-289,
4-293,4-300,4-304,4-309, 4-342,4-357

infrastructure 1-5, 2-11, 2-12, 2-70, 2-71, 2-99,
4-f, 4-9,4-10,4-28,4-94,4-99, 4-105,4-110,
4-118, 4-123, 4-154, 4-158, 4-164, 4-171,
4-173, 4-178, 4-183, 4-192, 4-194, 4-199,
4-204, 4-214, 4-219, 4-228, 4-230,

4-234-4-236, 4-256, 4-259, 4-292, 4-295,
4-303, 4-306, 4-307, 4-311, 4-316, 4-317,
4-322, 4-323, 4-328-4-330, 4-334-4-336,
4-340, 4-341, 4-347, 4-348, 4-355, 4-362,
4-363, 4-370, 4-378, 4-390, 4-397, 4-402,
4-403

International Atomic Energy Agency 2-13,2-15,
2-20,2-30,3-167

L

land disturbance 2-71,2-95,4-314,4.333, 5.2

land usage 4-35, 4-52,4-64,4-67,4-85, 4-111,
4-120, 4-124, 4-140, 4-160, 4-165, 4-184,
4-205, 4-220, 4-247, 4-260, 4-273, 4-283,
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4-286, 4-297. 4-338, 4-339, 4-347, 4-354,
4-360,4-362,4-370

land uSe 1-13, 2-71, 3-1, 3-2, 3-8, 3-39-3-43,
3-52, 3-80, 3-83, 3-92, 3-118-3-121, 3-126,
3-129, 3-158-3-162, 3-166, 3-167, 3-170,
3-174,3 -178,3-183.3-1 84,3-187,4-1,4-27,
4-28, 4-314, 4-315, 4-321, 4-322, 4-327,
4-328, 4-333, 4-334, 4-344, 4-351, 4-358,
4-366, 4-374, 4-378, 4-385, 4-390, 4-393,
4-394,4-406,4-412

Land Disposal Restrictions 3-56,3-57,3-132

latent cancer fatality 2-70, 2-71, 2-95, 2-97,
2-101, 2-103, 2-104, 4-19-4-22, 4-32, 4-37,
4-38.4-42,4-44,4-45, 4-49,4-54-4-56,4-60,
4-68-4-72, 4-79, 4-87-4-93, 4-97, 4-99,
4-100-4-102, 4-107, 4-112-4-114, 4-116,
4-117, 4-122, 4-125-4-128, 4-134, 4-142,
4-143, 4-144, 4-146, 4-151, 4-152,
4-154-4-157, 4-162, 4-167-4-169,

4-172-4-176, 4-180, 4-185-4-191, 4-193,
4-195-4-197, 4-201, 4-202, 4-207-4-209,
4-211, 4-216, 4-222, 4-223, 4-225-4-227,
4-229-4-233, 4-236-4-238, 4-240, 4-249,
4-250, 4-252, 4-254, 4-262-4-266, 4-270,
4-274-4-276, 4-279, 4-284, 4-287-4-289,
4-290, 4-293, 4-298-4-302, 4-304,
4-307-4-309, 4-341, 4-342, 4-344, 4-348,
4-349, 4-351, 4-355-4-358, 4-363-4-366,
4-371-4-376, 4-382, 4-384, 4-383, 4-386,
4-389, 4-396, 4-397, 4-399, 4-401, 4-402,
4-404,4-405

latent cancer fatality probability 441,4-42,4-55,
4-56, 4-70,4-89, 4-91, 4-101, 4-102,4-114,
4-127, 4-144, 4-156, 4-169, 4-175, 4-188,
4-189, 4-196, 4-209, 4-223, 4-225, 4-232,
4-238, 4-252, 4-264, 4-276, 4-289, 4-300,
4-309, 4-342, 4-349, 4-357, 4-365, 4-366,
4-372

Lawrence Llverrnore National Laborato~ 1-3,
1-14,2-9,2-36,2-37,2-57, 2-65,2-67,2-96,
2-97, 2-100, 2-105, 2-106, 3-1, 3-168,
3-170-3-173, 3-182, 3-185, 3-188-190, 4-2,
4-337,4-351-4-360,4-41 0,4-413-4-416

lead assembly 1-3, 1-4, 1-8, 1-10, I -14,2-1,2-9,
2-33,2-36,2-37,2-57-2-62, 2-64,2-65,2-67,
2-69, 2-96-2-101, 2-105, 3-1, 3-166, 3-167,
3-169, 3-170, 3-174, 3-178, 3-188,
4-337-4-374, 4-396, 4-398, 4-399, 4-404,
4-405,4-414

lead assembly fabrication 1-8, 1-14, 2-9, 2-33.
2-36,2-37,2-57-2-62, 2-64,2-65,2-67,2-69,
2-96-2-101,3-1,3-166, 3-167,3-169, 3-170,
3-174, 3-178, 4-337-4-374, 4-396, 4-398,
4-404

leak testing 2-19,2-26

leukemia 3-68,3-106,3-143

light water reactor 2- I 1, 2-98, 2-100, 4-375,
4-378,4-379

Liquid Effluent Treatment Facility 3-11,3-131

LW Burial Grounds 4-35, 4-85, 4-140, 4-205,
4-247,4-260,4-347

Los Alamos County Landfill 4-362

Los Alamos National Laboratory 1-1, 1-3, 1-4,
I-1 1, 1-12, 1-14, 2-9, 2-33, 2-34, 2-36, 2-37,
2-57,2-58,2-61,2-63, 2-64,2-71,2-72,2-96,
2-97, 2-105-2-107, 3-1, 3-93, 3-97,
3-173-3-178, 3-188, 4-2, 4-6, 4-7, 4-10,
4-16-4-18,4-21,4-22, 4-24-4-28,4-43,4-44,
4-57,4-58,4-91,4-115, 4-145,4-189,4-210,
4-225, 4-238, 4-239, 4-253, 4-264, 4-265,
4-277, 4-278, 4-300, 4-337, 4-343, 4-350,
4-358-4-367,4-373,4-41 O, 4-414-4-416

Lost River Fault 3-70

Low-Activity Waste Vaults 3-131, 3-132,4-52,
4-64,4-67,4-1 II, 4-120,4-124,4-140,4-160,
4-165,4-273,4-283,4-286, 4-297,4-369

low-enriched uranium 1-16, 2-30, 2-101,2-102,
4-378,4-379

Low-Level Radioactive Waste Disposal Facility
3-130
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low-level waate 1-15, 2-37, 2-69, 2-73-2-99,
3-9-3-11, 3-13, 3-48, 3-53-3-57, 3-59, 3-92,
3-93, 3-95-3-97, 3-129-3-132, 3-134, 3-167,
3-170,3-171,3-175,3-176, 3.179,4-8-4.11,
4-30,4-34-4-36,4-47, 4-51-4-53,4-63,4-64,
4-66.4-68,4-77,4-834-86, 4-92,4-94,4-105,
4-110, 4-111, 4-116, 4-118-4-120, 4-123,

4-124, 4-131, 4-138-4-141, 4-148,
4-158-4-160, 4-164-4-166, 4-178, 4-183,
4-184, 4-199, 4-204-4-206, 4-214,
4-219-4-221, 4-226, 4-239, 4-242, 4-246,
4-247, 4-259-4-261, 4-265, 4-268,
4-272-4-274, 4-282, 4-283, 4-285, 4-286,
4-296, 4-297, 4-301, 4-337-4-340,
4-345-4-347, 4-352-4-354, 4-360-4-362,
4-367, 4-369, 4-370, 4-382, 4-387, 4-388,
4-395,4-396,4-398,4-401 -4-404,4-408

M

Ma Chis Lower Alabama Creek Indian Tribe
3-162

Manhattan Project 3-3,3-38,3-39,3-156

maximally exposed individual 2-100, 3-1, 3-20,
3-66,3-104,3-141,3-172, 3-177,4-114-16,
4-18-4-22,4-37,4-40, 4-41,4-45,4-54,4-55,
4-@, 4-69, 4-70, 4-72, 4-88, 4-89, 4-93,
4-100, 4-1014-103, 4-113, 4-116, 4-117,
4-126, 4-128, 4-143, 4-146, 4-155, 4-157,
4-167, 4-169, 4-174, 4-176, 4-186, 4-188,
4-190, 4-191, 4-195, 4-197, 4-207, 4-209,
4-2) 1, 4-222, 4-223, 4-227, 4-231, 4-233,
4-236, 4-240, 4-249, 4-254, 4-263, 4-266,
4-275, 4-279, 4-288, 4-290, 4-298, 4-301,
4-302, 4-308, 4-309, 4-337, 4-341, 4-342,
4-345, 4-348, 4-349, 4-352, 4-356, 4-357,
4-359, 4-364, 4-365, 4-367, 4-371, 4-372,
4-376, 4-382-4-384, 4-389, 4-396-4-399,
4-401,4-404

maximally exposed involved worker 2-71, 2-96,
4-43,4-56,4-70, 4-91, 4-102, 4-114, 4-127,
4-144, 4-156, 4-169, 4-175, 4-189, 4-197,
4-209, 4-225, 4-232, 4-238, 4-253, 4-264,
4-276, 4-289, 4-300, 4-309, 4-343, 4-350,
4-358,4-366,4-372

maximally exposed member of the public 3-20,
3-65, 3-103, 3-141, 3-171, 3-176, 4-11,
4-14-4-16, 4-18, 4-32, 4-37, 4-38, 4-49,
4-53-4-55,4-65,4-68, 4-69,4-79,4-87-4-89,
4-97,4-99,4-100,4-107, 4-112,4-113,4-121,
4-125, 4-126, 4-134, 4-142, 4-143, 4-151,
4-154, 4-155, 4-161, 4-166-4-168,
4-172-4-175, 4-180, 4-185, 4-193, 4-195,
4-196, 4-201, 4-202, 4-207, 4-208, 4-216,
4-222, 4-229-4-232, 4-235-4-237, 4-249,
4-262, 4-274, 4-287, 4-298, 4-299, 4-307,
4-341, 4-348, 4-355, 4-363, 4-364, 4-371,
4-378

McNary Dam 3-26,3-27

McQueen Brsmch 3-151,3-152,3-165

melter spill 4-41, 4-58, 4-72, 4-250, 4-252,
4-278,4-291

Migratory Bird Treaty Act 4-313, 4-319,4-326,
4-331,5-7,5-13

mixed LLW 2-69, 2-73-2-95, 2-97, 2-99,
3-9-3-11, 3-13, 3-53-3-57, 3-59, 3-92, 3-93,
3-95-3-97,3-129,3-130, 3-132,3-134,3-167,
3-170,3-171,3-175,3-176, 3-179,4-8-4-11,
4-30, 4-34-4-36, 4-47, 4-51-4-53, 4-63,
4-66-4-68, 4-77, 4-83-4-86, 4-94, 4-105,
4-110, 4-111, 4-118, 4-123, 4-124, 4-131,
4-138-4-141, 4-148, 4-158, 4-164-4-166,
4-178, 4-183, 4-184, 4-199, 4-204-4-206,
4-214, 4-219-4-221, 4-242, 4-246, 4-247,
4-259-4-261, 4-268, 4-272-4-274, 4-282,
4-285, 4.286, 4-296, 4-297, 4-339, 4-340,
4-345-4-347, 4-352-4-354, 4-361, 4-362,
4-367, 4-369, 4-370, 4-382, 4-387, 4-388,
4-395, 4-3%, 4-398,4-401,4-403,4-404

mixed TRU waste 3-9, 3-11, 3-53, 3-56, 3-92,
3-93,3- 170,3-175,4-8-4-1 1,4-34,4-35,4-51,
4-52, 4-63, 4-66, 4-67, 4-83, 4-84, 4-110,
4-119, 4-120, 4-123, 4-138, 4-139, 4-159,
4-160, 4-164, 4-165, 4-183, 4-204, 4-205,
4-219, 4-220, 4-246, 4-247, 4-259, 4-260,
4-272, 4-273, 4-282, 4-285, 4-286, 4-296,
4-338, 4-339, 4-346, 4-353, 4-360, 4-361,
4-368,4-369
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mixed waste 2-70, 3-4, 3-10-3-12, 3-48, 3-49.
3-54, 3-56, 3-57, 3-89, 3-95, 3-131, 3-132,
3-167, 3-168, 4-36, 4-53,4-67, 4-86, 4- I 11,
4-124, 4-139, 4-140, 4-166, 4-183, 4-184,
4-205, 4-247, 4-261, 4-273, 4-282, 4-286,
4-297, 4-339, 4-340, 4-347, 4-360, 4-370,
4-393,4-408, 5-6

Mixed Waste Storage Buildings 4-53, 4-67,
4-111, 4-124, 4-140, 4-166, 4-273, 4-286,
4-297,4-370

Mixed Waste Storage Facility 3-48,3-56

Moditied Mercalli Intensity 3-24,3-108

MOX fuel fabrication 1-3, 1-5, 1-6, 1-8, 1-9,
1-12, 1-14, 2-l-2-3, 2-8-2-14, 2-19, 2-20,
2-27,2-30,2-31,2-35, 2-37,2-40,2-42,2-44,
2-46-2-51,2-53,2-55, 2-57,2-97-2-101,3-3,
4-43,4-70,4-378,4-379, 4-387-4-389

MOXfuel pellets 4-43,4-57,4-58,4-91,4-115,
4-145, 4-189, 4-210, 4-225, 4-238, 4-239,
4-277

MOX fuel mds 1-2, 2-96, 4-43, 4-58, 4-91,
4-115, 4-145, 4-189, 4-210, 4-225, 4-239,
4-378,4-389

multilateral agreement 1-2,2-27

N

National Academy of Sciences 2-99,2-101,2-10,
2-101,2-105,4-49,4-65, 4-107,4-121,4-122,
4-134, 4-152, 4-162, 4-172, 4-180, 4-193,
4-201, 4-216, 4-229, 4-270, 4-284, 4-293,
4-304,4-363,4-378,4-379, 4-413

National Ambient Air Quality Standards 2-69,
3-5, 3-6, 3-50, 3-51,3-89 -3-91 ,3-126-3-128,
3-170,3 -174,3-184,5-4

National Council of Muskogee Creek 3-158,
3-162

National Emission Standards for Hazardous Alr
Pollutants 2-98,4-33 ,4-50,4-80,4-81,4-97,
4-108, 4-123, 4-135, 4-136, 4-152, 4-163,

4-181, 4-202, 4-217, 4-244, 4-258, 4-271,
4-295, 4-306, 4-337, 4-345, 4-352, 4-359,
4-367,4-396,4-399,4-401 ,4-404, 5-4

National Environmental Policy Act 1-3,1-4,1-6,
1-12, I-13, 1-16,2-8,2-12,2-19,3-1,3-2,3-5,
3-7, 3-8, 3-56, 3-74, 3-162, 3-181, 3-187,
4-39,4-85,4-220,4-39 1,4-394,4-408,4-410,
5-1,5 -8,5-9

National Institute of Occupational Safety and
Health 3-68

national park 1-13,3-187,5-13

National Pollutant Discharge Elimination Sysmm
3-21,3-30,3-67,3-74, 3-105,3-110, 3-133,

3-143 ,3-150,4-312,4-3 18,4-331 ,5-4

National Priorities List 3-9, 3-40, 3-53, 3-55,
3-93,3 -130,5-5,5-6

National Research Universal Test Reactor I-n

National Register of Historic Places 3-363-39,
3-79,3 -80,3-118,3-1563-158, 4-320,4-326,
4-332 ,4-333,5-3

Native American 3-38-3-40, 3-79, 3-80,
3-117-3-120, 3-158, 3-162, 4-3134-315,
4-32W-322, 4-32=-328, 4-332-4-334,5-2,
5-7,5-13

Native American Graves Protection and
Repatriation Act 5-2,5-7,5-13

Native American Treaty Rights 3-120, 3-162,
4-315,4-322,4-328,4-334

natural background radiation 3-103, 3-172,
3-176, 4-11-4-18, 4-37, 4-54, 4-68, 4-69,
4-87,4-88,4-99,4-100, 4-112, 4- I 13,4-125,
4-126, 4-142, 4-143, 4-154, 4-155, 4-167,
4-173, 4-174, 4-180, 4-185, 4-186, 4-193,
4-195, 4-201, 4-207, 4-222, 4-230, 4-231,
4-236, 4-249, 4-262, 4-263, 4-274, 4-275,
4-287, 4-288, 4-298, 4-307, 4-308, 4-341,
4-348,4-355,4-356,4-363, 4-364,4-37 I
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Natural Resources Conservation Service 3-120,
3-147,3-160

Naval Reactors Facility 3-49,3-67,3-81

neptunium 1-15, 2-10

Nevada Test Site 2-37, 3-93, 3-95, 4-9, 4-84,
4-85,4-92,4-116,4-219, 4-220,4-226,4-239,
4-265,4-301,4-353,4-354, 4-401,4-411

New Wazte Calcining Facility 3-48, 3-52,3-55

Nez Perce Tribe 3-39

nitrogen dioxide 2-95, 2-98, 3-5-3-7, 3-50-3-52,
3-90,3-91,3-127,3-128, 3-174 4-3A-8, 4-30,
4-33,4-34,4-46,4-50, 4-5 t ,4-62,4-75,4-76,
4-80-4-82, 4-95, 4-97, 4-98, 4-105, 4-108,
4-109, 4-119, 4-130, 4-131, 4-1354-137,
4-149, 4-153, 4-159, 4-163, 4-164, 4-177,
4-181, 4-182, 4-199, 4-202, 4-203, 4-214,
4-217, 4-218, 4-242, 4-244, 4-245, 4-258,
4-259. 4-267, 4-271, 4-281, 4-294, 4-295,
4-305, 4-306, 4-337, 4-345, 4-352, 4-359,
4-367, 4-380, 4-381, 4-395, 4-398, 4-400,
4-403

nonattainment 3-5, 3-6, 3-50, 3-51, 3-89, 3-90,
3-126,3-127,3-170,3-174, 3-185,4-8,4-352,
4-412,5-4

nonhazardous liquid waste 3-53, 3-130, 4-31,
4-35,4-36,4-47,4-48, 4-52,4-53,4-63,4-64,
4-67,4-68,4-77,4-78, 4-84,4-86,4-95,4-96,
4-106, 4-110, 4-112, 4-1194-121, 4-123,
4-125, 4-132, 4-133, 4-138, 4-139, 4-141,
4-149, 4-150, 4-159, 4-161, 4-165, 4-166,
4-179, 4-183, 4-185, 4-200, 4-205, 4-206,
4-215, 4-219, 4-221, 4-243, 4-246, 4-248,
4-260, 4-261, 4-268, 4-269, 4-273, 4-274,
4-282, 4-283, 4-285, 4-287, 4-296, 4-297,
4-338-4-340, 4-3454-347, 4-352, 4-353,
4-355 ,4-361,4-362,4-368-4-370

nonhazardous solid waste 3-53, 3-130, 3-133,
4-31,4-36,4-47,4-48, 4-53,4-63,4-64,4-68,
4-77, 4-78, 4-86, 4-95, 4-96, 4-106, 4-111,
4-112, 4-119, 4-120, 4-124, 4-125, 4-132,
4-141, 4-149, 4-150, 4-159, 4-160, 4-166,
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4-178, 4-179, 4-184, 4-200, 4-206, 4-215,

4-221, 4-242, 4-243, 4-248, 4-261, 4-268,

4-269, 4-274, 4-282, 4-283, 4-287, 4-297,

4-338, 4-340, 4-345, 4-347, 4-352, 4-353,

4-355,4-362,4-368,4-370, 4-390

nonhazardous wastewater 4-36, 4-53, 4-68,4-86,

4-112, 4-125, 4-141, 4-166, 4-185, 4-206,

4-221, 4-261, 4-274, 4-287, 4-297, 4-340,

4-347,4-355,4-362,4-370

nonpil plutonium 1-3, 2-12, 2-20, 2-23, 2-33,

2-34,4-2,4-10,4-21,4-44, 4-58,4-91,4-115.

4-145, 4-189, 4-210, 4-225, 4-227, 4-239,

4-240, 4-250, 4-253, 4-265, 4-266, 4-278,

4-279,4-300,4-301

Nonproliferation and Export Control Policy 1-3,
1-16

nonsensitive habitat 3-33, 3-75, 3-114, 3-153,
4-312, 4-313, 4-319, 4-325, 4-326, 4-331,
4-332

nonsurplus plutonium 1-10

Notice of Intent 1-1, 1-4, 1-8, 1-9, 1-16, 2-11,
2-12,2-105,3-110,4-410, 4-411

NRC licensing 1-8,2-9,2-58

nuclear fuel fabricator 4-343, 4-350, 4-358,
4-366,4-373

nuclear material control and accountability 2-i 3,
2-59, 2-65,3-169

Nuclear Waste Policy Act 1-3, 1-9, 2-20, 2-23,

2-26,2-27,2-99,4-378, 5-5

0

Oak Ridge National Laboratory 1-8, 2-9, 2-33,
2-34, 2-36, 2-57, 2-58, 2-68, 2-71, 2-105,
3-134, 3-188, 4-43, 4-189, 4-337, 4-374,
4-376,4-377,4-414

Oak Ridge Reservation 2-33, 3-134,4-43,4-57,
4-91, 4-115, 4-145, 4-189, 4-210, 4-225,
4.238,4-253,4-264,4-277, 4-300,4-414



Index

Occupational Safety and Health Administration
3-22, 3-68, 3-105, 3-143, 4-29, 4-34, 4-47,
4-51, 4-74, 4-76, 4-81, 4-83, 4-104, 4-109,
4-1 [4, 4-130, 4-138, 4-178, 4-182, 4-198,
4-204, 4-213, 4-219, 4-241, 4-246, 4-268,
4-272,4-414

Ogallala aquifer 3-109, 3-113. 3-114. 4-25,
4-324,4-325,4-399

Ogallala Formation 3-108 ,3-1 I I, 3-113

ozone 3-6, 3-51, 3-90, 3-127, 3-128, 3-170,
3-184,3-185,3-190,4-8, 4-352,4-380,4-381,
4-412,4-416, 5-4

P

Pacific Northwest National Laboratory 3-3,
3-]81, 3-182, 3-185-3-187,4-410

Paducah Gaseous Diffusion Plant I -6, 1-11

Pajarito Plateau 3-173

Paleocene epoch 3-146

Paleozoic era 3- I47

Pantex Lake 3-109,3-110,3-114,3-116

Pwallex Project I-2, I-11

Pasco Basin 3-32, 3-44

Pee Dee Indian Association 3-162

Permian 3-108,3-113

pit disassembly and conversion demonstration
1-9, 1-11, I-14

Playa 1 Management Unit 3-120,4-328

Pleistocene epuch 3-24, 3-26,3-40,3-81,3-119

Pliocene epoch 3-40

Plutonium Finishing Plant 1-13,4-2,4-19,4-27

PMIO 2-73-2-95,2-98,3-6,3-7, 3-51,3-52,3-90,
3-91, 3-127, 3-128, 4-24-8, 4-29, 4-30,
4-324-34,4-46,4-50, 4-S 1,4-62, 4-74A-76,
4-80-4-82, 4-94, 4-95, 4-97> 4-98, 4-104,
4-105, 4-108, 4-109, 4-118, 4-119,
4-1294-131, 4-1354-137, 4-}48, 4-149,
4-152, 4-153, 4-158, 4-159, 4-163, 4-164,
4-177, 4-181, 4-182, 4-198, 4-199, 4-202,
4-203, 4-213, 4-214, 4-217, 4-218, 4-241,
4-242, 4-244, 4-245, 4-258, 4-2S9, 4-267,
4-271, 4-281, 4-294, 4-295, 4-305, 4-306,
4-344, 4-345, 4-380, 4-381, 4-395, 4-398,
4-400,4-403, 5-4

pollution prevention 2-70,3-12,3-30,3-58, 3-96,
3-110,3-133,3-150,4-407, 4-408,4-410,5-5,
5-6,5-10-5-12

Pollution Prevention Act of 1990 4-407, 5-6

Portsmouth Gaseous Diffusion Plant 1-6, I -8,
1-11,2-26,2-27,2-30, 2-35,2-36,2-58,2-96

postirradiation examination I -8, 1-10,2-9,2-36,
2-57-2-59,2-65,2-68, 2-96,2-97,3-1,4-337,
4-342,4-374-4-377,4-396, 4-398

Power Burst Facility 3-48,3-55,3-56

prevention of significant deterioration 3-5, 3-50,
3-89, 3-127, 3.128, 4-33, 4-34, 4-50, 4-51,
4-804-82, 4-97, 4-98, 4-108, 4-109,
4-1354-137, 4-153, 4-164, 4-181, 4-182,
4-202, 4-203, 4-218, 4-244, 4-245, 4-258,
4-259,4-271,4-295,4-306, 5-4

Priest Rapids Dam 3-26,3-27,3-36,3-41

Programmatic Memorandum of Agreement 2-71,

3-157,4-333

Pullman soil 3-109,4-23,4-324

Pullman-Randall association 3-109,4-23,4-324

PUREX Plant 3-32
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Surp[us Plutoniunl Disposition Drafi Envimnmentul Impac! Statement

R

racial composition 4-32, 4-49, 4-66, 4-79, 4-97,

4-108, 4-122, 4-134, 4-152, 4-162, 4-172,

4-180, 4-194, 4-202, 4-217, 4-229, 4-235,

4-244, 4-257, 4-270, 4-285, 4-294, 4-305,

4-344,4-351,4-359,4-367, 4-374

Radioactive Materials Research, Operations, and

Demonstration 2-61,3-174

Radioactive Mixed Waste Disposal Facility 3-10,

4-36,4-86,4-140,4-205, 4-247,4-261,4-347

Radioactive Scrap and Waste Facility 2-68,3-55,

3-167,3-168

Radioactive Waste Management Complex 3-48,
3-49,3-55-3-57,3-81, 4-184,4-338,4-340

radiography 2-65, 4-35, 4-52, 4-63, 4-66, 4-83,

4-111, 4-120, 4-124, 4-139, 4-160, 4-164,
4-183, 4-204, 4-220, 4-247, 4-259, 4-272,
4-282, 4-286, 4-296, 4-339, 4-346, 4-354,
4-360,4-361,4-369

radiological consequences 4-40-4-42,4-55,4-70,
4-89,4-91,4-102,4-114, 4-127,4-144,4-156,
4-169, 4-175, 4-188, 4-189, 4-196, 4-225,
4-264, 4-300, 4-309, 4-342, 4-349, 4-357,
4-365,4-372

radiological dose 2-40, 2-44, 2-50, 2-95, 2-101,
4-40, 4-45, 4-60, 4-93, 4-116, 4-146, 4-191,
4-211, 4-227, 4-240, 4-254, 4-266, 4-279,
4-302,4-344,4-351,4-358, 4-366,4-374,5-4

radiological exposure 1-6, 2-95, 2-97, 2-103,
3-21,3-67,3-105,3-142, 3-168,4-381,4-382,
4-391

radiological risk 4-32, 4-48, 4-65, 4-79, 4-96,
4-107, 4-121, 4-133, 4-151, 4-161, 4-172,
4-180, 4-193, 4-201, 4-216, 4-229, 4-235,
4-244, 4-257, 4-269, 4-284, 4-293, 4-304,
4-341, 4-348, 4-355, 4-363, 4-371, 4-375,
4-376

radon 3-19, 3-65, 3-103, 3-141, 3-172, 3-176

Rattlesnake Mountain 3-5,3-26,3-38,3-39,3-41,

3-44,3-45

Rattlesnake-WaOrrla alignment 3-24

reapportionment of SUWIUS plutonium 4-387,
4-389,4-390

Record of Decision 1-1-1-3, 1-6, 1-8-1-16, 2-2,

2-8, 2-10–2-12, 2-30,2-34,2-35,2-37, 2-59,

2-105, 3-12, 3-13, 3-58, 3-59, 3-96, 3-97,

3-133,3-134,3-167,3-169, 3-174,3-184,4-2,

4-84-11,4-26,4-34,4-44, 4-51,4-60,4-63,

4-66,4-83,4-92,4-110, 4-116,4-118,4-123,

4-138, 4-145, 4-160, 4-164, 4-183, 4-190,

4-204, 4-210, 4-220, 4-226, 4-239, 4-247,

4-254, 4-259, 4-265, 4-272, 4-279, 4-282,

4-286, 4-296, 4-301, 4-338, 4-346, 4-353,

4-360,4-361,4-368,4-392, 4-411, 5-1

Replacement Tritium Facility 3-143

research and development 1-2, 1-8-1-11, 1-13,

2-19, 2-61, 3-3, 3-4, 3-41, 3-48, 3-80, 3-89,

3-125,3-126,3-166,3-174, 3-179

research reactor I-14, 1-15, 2-68, 3-3, 3-183,
4-392,4-394,4-411

Research Natural Area 3-41

Resource Conservation and Recovery Act I -13,

2-70, 3-9, 3-11, 3-12, 3-32, 3-53, 3-56, 3-57,

3-74, 3-93, 3-95, 3-96, 3-122, 3-130, 3-132,

3-168,4-408,5-5,5-6, 5-10

Richland Sanitary Landfill 3-12,4-347

riparian habitats 3-36, 3-77

Rocky Flats Environmental Technology Site 1-1,
I -4, 1-6, 1-11, 2-34, 2-37, 2-73, 3-55, 3-59,

3-184, 4-2, 4-7, 4-8, 4-10, 4-11, 4-14, 4-15,
4-18,4-19,4-21,4-22, 4-2U-28, 4-44,4-58,

4-91, 4-115, 4-145, 4-189, 4-210, 4-225,
4-239, 4-253, 4-265, 4-278, 4-300, 4-393,
4-412
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s

safe, secure trailer 2-32–2-34, 4-43, 4-57, 4-58,
4-91, 4-115, 4-145, 4-189, 4-210, 4-225,
4-238,4-239,4-253,4-264, 4-277,4-300

safeguards category 2-57, 2-61, 3-174

saltstone 1-15, 3-131, 3-132, 3-179

San Francisco Bay Area 3-170, 3-185, 4-352,
4-412

San Juan-Chama water 4.363

sanitary sewer system 3-58, 3-133, 4-36, 4-53,
4.68,4-86,4-112,4-125, 4-141,4-166,4-185,
4-206, 4-248, 4-261, 4-274, 4-287, 4-297,
4-347,4-352,4-355,4-362, 4-370

sanitary waste 3-12, 3-48, 3-58, 3-72, 3.96,
3-110, 3-133, 4-36, 4-53, 4-68, 4-86, 4- I 11,
4-124, 4-141, 4-166, 4-184, 4-206, 4-221,
4-248, 4-261, 4-274, 4-287, 4-297, 4-340,
4-347,4-355,4-362,4-370, 4-408

sanitary wastewater 2-96, 3-10, 3-12, 3-96,
3-131, 3-133, 3-150, 3-168, 3-176, 3-179,
4-47,4-48,4-52,4-53, 4-63,4-64,4-67,4-68,
4-106, 4-110, 4-112, 4-119-4-121, 4-123,
4-125, 4-132, 4-133, 4-139, 4-141, 4-150,
4-1594-161, 4-165, 4-166, 4-268, 4-269,
4-273, 4-274, 4-282, 4-283, 4-285, 4-287,
4-296, 4-297, 4-331, 4-355, 4-361, 4-362,
4-3684-370

Savannah River Ecology Laboratory 3-126

Savannab River Forest Station 3-126,3-156

Savannah River Valley 3-158,3-159

scoping process 1-4, 1-5, 1-16, 2-11

scrap metal segregation 4-408

scrub alloy I -11, 3-184.4-393,4-394, 4-412

security clearance 2-13, 2-59

seismic event 4-41, 4-55, 4-89, 4-102, 4-1 [4,
4-127, 4-144, 4-156, 4-168, 4-188, 4-209,

4-223, 4-252, 4-276, 4-289, 4-342, 4-349,
4-366,4-372

Seismic Zone 2 3-147

sensitive habitat 3-35, 3-77, 3-116, 3-155, 4-313,
4-319,4-320,4-326,4-331, 4-332

sensitive species 3-37, 3-117, 4-313. 4-319,
4-326 ,4-332,4-409,5-2

sensitive viewpoint 4-315, 4-322, 4-328

severe-consequence, low-frequency accident
4-19,4-20

severity category 4-45,4-60, 4-93, 4-116,4-146,
4-190, 4-211, 4-227, 4-240, 4-254, 4-279,
4-30 I

shrub-steppe environment 3-33, 3-35, 3-36, 3-40,
3-41,3-44,3-75,4-313

sintering furnace 4-40, 4-42, 4-57, 4-59, 4-71,
4-101,4-188,4-224,4-25 1,4-277,4-290

site employment 3-8, 3-13, 4-2A-6, 4-29, 4-33,
4-36,4-46,4-50,4-62, 4-74,4-75,4-80,4-82,
4-87,4-94,4-98,4-104, 4-108,4-118,4-125,
4-129, 4-130, 4-135, 4-136, 4-141, 4-148,
4-153, 4-158, 4-163, 4-177, 4-182, 4-198,
4-203, 4-206, 4-213, 4-217, 4-241, 4-245,
4-248, 4-258, 4-261, 4-267, 4-271, 4-282,
4-295, 4-306, 4-307, 4-394, 4-397, 4-400,
4-402

Snake River Plain 3-70–3-72, 3-74,3-86, 3-87

Snake River Plain aquifer 3-72,3-74,3-86,3-87

Sodium Process Facility 3-57

soil 1-11, 3-2,3-12,3-20, 3-21, 3-24, 3-26, 3-56,
3-66, 3-67, 3-69, 3-71, 3-96, 3-104, 3-105,
3-108–3-1 10, 3-120, 3-126, 3-130, 3-142,
3-143,3-146,3-147,3-160, 4-23,4-24,4-29,
4-30, 4-46, 4-47, 4-63, 4-74, 4-77, 4-94,
4-104,4-105,4-1 18,4-129,4-131, 5-1O
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soil erosion 4-312, 4-318

solid waste 3-32, 3-53, 3-57, 3-95, 3-122, 3-130,
3-131, 3-133, 3-179, 4-31, 4-36, 4-47, 4-48,
4-53,4-63,4-64,4-68, 4-77,4-78,4-86,4-95,
4-96, 4-106, 4-III, 4-112, 4-119, 4-120,
4-124, 4-125, 4-132, 4-141, 4-149, 4-150,
4-159, 4-160, 4-166, 4-178, 4-179, 4-184,
4-200, 4-206, 4-215, 4-221, 4-242, 4-243,

4-248, 4-261, 4-268, 4-269, 4-274, 4-282,
4-283, 4-287, 4-297, 4-338, 4-340, 4-345,
4-347, 4-352, 4-353, 4-355, 4-362, 4-368,
4-370,4-390, 4-407,4-408, 5-5, 5-12

solid waste management 3-122, 5-12, 4-31,4-36,
4-48, 4-53, 4-64, 4-68, 4-78, 4-86, 4-96,
4-106, 4-112, 4-120, 4-125, 4-132, 4-141,
4-150, 4-160, 4-166, 4-178, 4-184, 4-200,
4-206, 4-215, 4-221, 4-242, 4-248, 4-261,
4-269, 4-274, 4-283, 4-287, 4-297, 4-338,
4-340, 4-345, 4-347, 4-352, 4-355, 4-362,
4-368,4-370

source reduction and recycling 2-70, 4-408, 5-6

Southern High Plains 3-108-3-1 IO, 3-113,3-119,

3-122

special nuclear material 2-13, 2-15, 2-19, 2-23,

2-27,2-30,2-40,2-51, 2-53,2-59,2-65,3-48,

3-162

Special Recovery Line 2-15

special-status species 4-313, 4-320, 4-326

SpCcles of concern 3-36, 3-37, 3-78, 3-117, 3.156

Spent Fuel Standard 2-99,4-378

spent nuclew fuel 1-1, 1-5, 1-9, I-11–I-15, I-16,
2-27, 2-58, 2-59, 2-68, 2-71, 2-99, 3-2-3-4,
3-48, 3-49, 3-53, 3-82, 3-86, 3-166, 3-183,
4-9,4-183,4-339,4-375, 4-376,4-378,4-392,

4-394,4-410,4-411,5-5, 5-1 I

stabilization 1-6, 1-10, I-13–I-I 5, 3-3, 3-9–3-11,
3-49, 3-54, 3-56, 3-57, 3-I1O, 3-125, 3-131,
4-28,4-391,4-412

stakeholder 3-160

State Historic Preservation Officer 2-71, 3-36,
3-39, 3-117, 3-118, 3-157, 3-158, 3-183,
4-314,4-326,4-327,4-332, 5-3

storm water 3-109–3-I I 1, 3-150, 3-190

Strategic Environmental R&D Program 3-126

stream minimization 2-70, 4-408

strontium I -I 3, 3-30, 3-32, 3-72, 3-74, 3-75,
3-152

sulfur dioxide 2-69, 2-95, 2-98, 2-102, 3-6, 3-7,
3-5&3-52, 3-90,3-91>3-127,3-128, 4-34-8,
4-30,4-33,4-34,4-46, 4-50,4-51, 4-62,4-75,
4-76, 4-804-82, 4-95, 4-97, 4-98, 4-105,
4-108, 4-109, 4-119, 4-130, 4-131,
4-1354-137, 4-149, 4-153, 4-159, 4-163,
4-164, 4-177, 4-181, 4-182, 4-199, 4-202,
4-203, 4-214, 4-217, 4-218, 4-242, 4-244,
4-245, 4-258, 4-259, 4-267, 4-271, 4-28{,
4-294, 4-295, 4.305, 4-306, 4-380, 4-381,
4-395,4-398,4-400,4-403

Superfund 3-40, 5-5, 5-6

surface water 3-2, 3-21, 3-26, 3-30–3-32, 3-35,
3-67, 3-71, 3-72, 3-77, 3-105, 3-109-3-111,
3-113, 3-114, 3-143, 3-148, 3-150, 4-25,
4-3114-313, 4-318, 4-319, 4-3244-326,
4-330,4-331,4-340

surveillance and maintenance 3-7, 4-391

T

Taiwan Research Reactor I-15

tank farm 3-56, 3-57, 3-131, 3-152, 3-179, 4-2

tank waste 1-13, 2-20, 2-37, 2-105, 3-7, 3-11,
3-183, 4-2, 4-36, 4-87, 4-141, 4-206, 4-248,
4-261,4-392,4-394,4-411

tank waste remediation system 1-13, 2-12, 2-20,
2-37,2-105,3-7,3-11, 3-183,4-2,4-36,4-87,
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4-141, 4-206, 4-248, 4-261, 4-392, 4-394,

4-41 I

technology transfer 4-408

Texas Natural Resource Conservation Commission

3-89-3-91,3-95,3-110, 3-111,3-113,3-189,

4-5,4-75,4-80,4-214, 4-218,4-415

Texas Tech University 3-89,3 -108,3-109,3-1 16,
3-118-3-120

threatened and endangered species 3-35-3-37,
3-77, 3-78, 3-116, 3-117,3-155, 3-156,4-26,
4-29,4-34,4-47,4-51, 4-74,4-76,4-81,4-83,
4-104, 4-109, 4-129, 4-130, 4-136-4-138,
4-178, 4-182, 4-198, 4-204, 4-213, 4-218,
4-241, 4-246, 4-258, 4-268, 4-272, 4-295,
4-306

total dose 2-100, 2-103, 3-19, 3-20, 3-65, 3-66,
3-103, 3-104, 3-140, 3-141, 3-171, 3-172,
3-175, 3-177, 4-12, 4-13, 4-154-17, 4-19,
4-38,4-49,4-55,4-65, 4-70,4-88,4-89,4-99,
4-100, 4-107, 4-112, 4-114, 4-122, 4-125,
4-127, 4-134, 4-142, 4-143, 4-152, 4-154,
4-156, 4-162, 4-167, 4-168, 4-172, 4-174,
4-175, 4-180, 4-185, 4-186, 4-193, 4-195,
4-196, 4-201, 4-208, 4-216, 4-222, 4-223,
4-229, 4-231, 4-232, 4-237, 4-250, 4-262,
4-263, 4-270, 4-276, 4-284, 4-288, 4-293,
4-299, 4-304, 4-307, 4-308, 4-341, 4-342,
4-348, 4-349, 4-355, 4-356, 4-363, 4-364,
4-371, 4-372, 4-375, 4-376, 4-382, 4-383,
4-390

total suspended particulate 2-98, 3-6,3-7, 3-90,
3-127, 3-128, 4-2, 4-3, 4-5, 4-6, 4-8, 4-29,
4-30,4-32,4-33,4-46, 4-50,4-62, 4-7Q-76,
4-804-82, 4-94, 4-95, 4-97, 4-98, 4-104,
4-105, 4-109, 4-118, 4-119, 4-1294-131,
4-135, 4-137, 4-148, 4-149, 4-152, 4-153,
4-158, 4-159, 4-163, 4-177, 4-198, 4-199,
4-202, 4-203, 4-213, 4-214, 4-218, 4-241,
4-242, 4-244, 4-245, 4-258, 4-267, 4-271,
4-281,4-294,4-305,4-395, 4-400,4-403

total workers 3-21, 3-67, 3-105, 3-142, 3-178,
4-385

toxic chemical 5-6, 5-9

toxics 2-98

traffic accident 2-10 I

traffic fatality 2-71, 2-76-2-97, 2-101, 4-45,
4-60,4-93,4-116,4-146, 4-191,4-211,4-227,
4-240, 4-254, 4-266, 4-279, 4-302, 4-344,
4-351,4-358,4-366,4-374, 4-375

traffic noise 3-8, 3-52,3-92,4-6, 4-7, 4-29, 4-34,
4-47, 4-51, 4-74, 4-76, 4-81, 4-83, 4-104,
4-108, 4-109, 4-129, 4-130, 4-136-4-138,
4-178, 4-182, 4-198, 4-203, 4-204, 4-213,
4-217, 4-219, 4-241, 4-246, 4-258, 4-259,
4-268, 4-272, 4-295, 4-306, 4-337, 4-344,
4-345,4-351,4-352,4-359, 4-367

transportation accident 4-45, 4-60, 4-93, 4-116,
4-146, 4-190, 4-191, 4-211, 4-226, 4-227,
4-240, 4-254, 4-266, 4-279, 4-301, 4-302,
4-344, 4-351, 4-358, 4-366, 4-374, 4-375,
4-389

transportation requirements 2-32-2-36, 3-163,
4-43,4-389,4-397,4-399, 4-401 ,4-404,5-8

transportation route 3-39

transportation-related fatalities 4-344, 4-351,
4-359,4-367,4-374

treaty-reserved privileges 3-43

Tri-Cities area 3-40, 3-44, 3-45

Tri-Party Agreement 3-4,3-9, 3-11, 5-10

Triassic basement 3-147

Triassic Duckum Group 3-108,3-11 I, 3-113

trichloruethylene 3-30, 3-74, 3-151, 3-152

tritium production I -5, 1-10, 1-14, 2-12, 4-402

tritium release 2-70, 2-73–2-91, 2-93, 2-94, 4-39.
4-41, 4-42, 4-55, 4-56, 4-894-91, 4-102,
4-114, 4-144, 4-156, 4-1874-189, 4-209,
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4-225, 4-238, 4-251, 4-252, 4-264, 4-276,
4-300

tritium supply I-12, 3-125,4-392,4-394

TRU waste I-12, 2-37, 2-46, 2-53, 2-69, 2-70,

2-962-99,2-103, 3-9–3-13, 3-48,3-53,3-55,

3-56, 3-58, 3-59, 3-92, 3-93, 3-96, 3-97,

3-130, 3-131, 3-133, 3-134, 3-167, 3-170,

3-175, 3-176, 3-183, 3-184, 4-84-11, 4-30,

4-34-4-36,4-47,4-51, 4-52,4-63,4-64,4-66,

4-67, 4-77, 4-83-4-86, 4-92, 4-94, 4-105,

4-110, 4-111, 4-116, 4-118-4-120, 4-123,

4-124, 4-131, 4-138-4-140, 4-148,

4-158-4-160, 4-164, 4-165, 4-178, 4-183,

4-184, 4-199, 4-20M-206, 4-214, 4-219,

4-220, 4-226, 4-239, 4-242, 4-246, 4-247,

4-259-4-261, 4-265, 4-268, 4-272, 4-273,

4-282, 4-283, 4-285, 4-286, 4-296, 4-297,

4-301, 4-338-4-340, 4-345-4-347,

4-352-4-354, 4-360-4-362, 4-3674-369,

4-378, 4-381, 4-392, 4-395, 4-400, 4-408,

4-4 I I

TRU Waste Characterization and Certification

Facility 3-130 ,4-52,4-63,4-64,4-66,4-111,

4-120, 4-124, 4-139, 4-160, 4-165, 4-272,

4-282,4-283,4-286,4-296, 4-369

TRU Waste Storage Pads 3-130, 4-52, 4-64,

4-67, 4-111, 4-120, 4-124, 4-139, 4-160,

4-165,4-273,4-283,4-286, 4-296,4-369

TRUWaste Record of Decision 3-12,3-58,3-96,

3-133

TRUPACT 4-35,4-52, 4-63,4-66,4-83,4-111,

4-120, 4-124, 4-139, 4-160, 4-164, 4-183,

4-204, 4-220, 4-247, 4-259, 4-272, 4-282,

4-286, 4-296, 4-339, 4-346, 4-354, 4-360,

4-361,4-369

Tuscaloosa aquifer 3-151

u

Umatilla Indian Reservation 3-39,3-43

Uniform Building Code 3-24,3-70,3-108,3-147

Union Pacific 3-19,3-45,3-62,3-85

Upper Three Runs Creek 3-131,3.148,3-150,
3-152,3-153,3-155,3-156, 3-179

uranium conversion 1-8,2-34,2-35,4-43,4-58,
4-91, 4-115, 4-145, 4-189, 4-210, 4-225,
4-238,4-253,4-265,4-277, 4-300

umniumdloxide 1-6, 1-8, 1-12,2-24,2-26,2-27,
2-30, 2-33-2-35, 2-58, 2-71, 2-96, 3-166.
4-43, 4-44, 4-58, 4-59, 4-91, 4-92, 4-115,
4-145, 4-189, 4-190, 4-210, 4-225, 4-226,
4-238, 4-239, 4-253, 4-265, 4-277, 4-300,
4-343,4-350,4-358,4-366, 4-373,4-389

umniumhexafluoride 1-6, 1-8, 1-11, 1-12,2-26,
2-27,2-30,2-33-2-35, 2-58,2-71,2-96,4-43,
4-58,4-91,4-115,4-145, 4-189,4-210,4-225,
4-238,4-253,4-265,4-277, 4-300

umnium oxide 2-10,3-1,4-391

uranirrm trioxide plants 3-5

U. S. Amry Corps of Engineers 3-27,3-116

U. S, Department of Agriculture 3-147,3-160

U.S. Deptiment of Defense 3-88,3-106,3-125,
3-126

U. S, Department of Tmnsportation 2-33,3-8,3-9,
3-11, 3-52, 3-55, 3-92, 3-129, 3-132, 3-184,
3-186, 3-187, 4-30, 4-36, 4-48, 4-64, 4-78,
4-86,4-94,4-105,4-120, 4-131,4-14,4-148,
4-160, 4-178, 4-199, 4-206 4-214, 4-221,
4-242, 4-248, 4-261, 4-269, 4-283, 4-347,
4-354,4-362,4-368

U.S. Fish and Wildlife Service 3.4, 3.5, 3.4I,
4-313,4-319,4-326,4-332, 5-13

U.S. Nuclear Regulato~ Commission 1-5, 1-8,
I-12, 1-16,2-9,2-30,2-35, 2-46,2-49,2-58,
2-101,2-105,4-379,4-405, 4-413 ,5-8

v

Vasco Road Landtill 4-355
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Index

vehicle emissions 2-32, 2-71, 2-95, 2-98, 3-7,
4-2-4-7, 4-29, 4-33, 4-43, 4-45, 4-46, 4-50,
4-60,4-62,4-74,4-75, 4-80,4-82,4-92,4-94,
4-98, 4-104, 4-108, 4-116, 4-118, 4-129,
4-130, 4-135, 4-136, 4-146, 4-148, 4-153,
4-158, 4-163, 4-177, 4-182, 4-190, 4-198,
4-203, 4-211. 4-213, 4-217, 4-226, 4-240,
4-241, 4-245, 4-254, 4-258, 4-266, 4-267,
4-271, 4-279, 4-282, 4-295, 4-301, 4-306,
4-337, 4-344, 4-351, 4-358, 4-359, 4-366,
4-367,4-373,4-375

ventilation 2-15, 2-23, 2-27, 2-30, 2-37, 2-50,
2-59,3-74,3-166,4-337, 4-345.4-352,4-359,
4-367,4-391

viewscape 3- I 22

viewshed 3-162

visual resource 3-44, 3.84, 3-162, 3-163, 4-314,
4-315,4-321,4-327,4-333

vitrification prmess 2-13

VRM Class 3-44, 3-84, 3-122, 3-162, 3-163,
4-322,4-328,4-334

VRM methodology 4-314,4-321,4-327,4-333

w

Washington Public Power Supply System 3-5,
3-10,3-44,3-45,4-31, 4-35,4-36,4-77,4-78,
4-84, 4-86, 4-95, 4-96, 4-132, 4-138, 4-141,
4-149, 4-150, 4-200, 4-205, 4-206, 4-243,
4-246, 4-248, 4-260, 4-261, 4-312,
4-3454-347

waste acceptance crheria 3-9,3-55,3-56,3-132,
4-8-4-11, 4-34, 4-35, 4-51, 4-52, 4-63, 4-66,
4-83, 4-110, 4-111, 4-120, 4-123, 4-124,
4-138, 4-139, 4-160, 4-164, 4-183, 4-204,
4-220, 4-247, 4-259, 4-272, 4-282, 4-286,
4-296, 4-338, 4-339, 4-346, 4-353, 4-354,
4-360,4-361,4-368,4-369

waste characterization 2-68, 3-54, 3-56, 3-130,
3-131, 3-167, 4-52, 4-63, 4-64, 4-66, 4-111,
4-120, 4-124, 4-139, 4-160, 4-165, 4-183>

4-272, 4-282, 4-283, 4-286, 4-296, 4-339,
4-369

Waste Characterization Facility 3-56, 4-183,
4-339

waste disposal 1-12, 3-3, 3-5, 3-9-3-11, 3-32,
3-55, 3-74, 3-77, 3-93, 3-130, 4-36, 4-86,
4-140, 4-205, 4-247, 4-261, 4-347, 4-402,
5-11,5-12

Waste Experimental Reduction Facility 3-48,
3-54-3-57,4-184,4-3384-340

waste generation 2-36, 2-69, 2-70, 2-99, 3-9,
3-53, 3-58, 3-89, 3-92, 3-93, 3-96, 3-126,
3-129,3 -130,3-133,3-1 70, 3- I 75,4-84-10,
4-30,4-31, 4-3U-36, 4-47,4-48,4-514-53,
4-63,4-64,4-66-468,4-77, 4-78,4-834-85,
4-95, 4-105, 4-106, 4-110, 4-111,
4-1184-120, 4-123, 4-124, 4-131-4-133,
4-138, 4-139, 4-141, 4-1484-150, 4-158,
4-159, 4-161, 4-1644-166, 4-179, 4-183,
4-184, 4-199, 4-200, 4-204, 4-205, 4-215,
4-219, 4-220, 4-242, 4-243, 4-246, 4-247,
4-259, 4-260, 4-268, 4-269, 4-272, 4-273,
4-282, 4-283, 4-285, 4-286, 4-295A-297,
4-338, 4-339, 4-345, 4-346, 4-352, 4-353,
4-355, 4-360, 4-361, 4-368, 4-369, 4-387,
4-390

Waste Isolation Pilot Plant 1-12, 2-37, 2-70,3-9,

3-10, 3-13, 3-55, 3-56, 3-130, 3-131, 3-175,

3-184.4-8<-1 I, 4-34,4-35,4-51,4-52, 4-63,

4-64, 4-66, 4-67, 4-834-85, 4-92, 4-110,

4-111, 4-116, 4-120, 4-123, 4-124, 4-159,

4-165, 4-1384-140, 4-159, 4-160, 4-164,

4-165, 4-183, 4-184, 4-204, 4-205, 4-219,

4-220, 4-226, 4-239, 4-246, 4-247, 4-259,

4-260, 4-265, 4-272, 4-273, 4-282, 4-283,

4-285, 4-286, 4-296, 4-297, 4-301, 4-338,

4-339, 4-346, 4-347, 4-353, 4-354,

4-36W-362, 4-368, 4-369, 4-392, 4-395,

4-396,4-398,4-401,4-404, 4-41 I

waste minimization 3-4, 3-12, 3-58, 3-96, 3-133,
4-407,4-408
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Abstract: On May 22, 1997, DOE published a Notice of Intent (NOI) in the Federal Register (62 Federal

Register 28009) announcing its decision to prepare an environmental impact statement (EIS) that would tier
from the analysis and decisions reached in connection with the Srorage and Disposition of Weapons-Usable

Fissile Materials Final Programmatic EIS (Sforage and Disposition PEIS). DOE’s disposition strategy allows
for both the immobilization of surplus plutonium and its use as mixed oxide (MOX) fuel in existing domestic,
commercial reactors. The disposition of surplus plutonium would also involve disposal of the immobilized
plutonium and MOX fuel (as spent nuclear fuel) in a geologic repository.

The Surplus Plutonium Disposition Environmental Impact Statement analyzes alternatives that would use the
immobilization approach (for some of the SUWIUSplutonium) and the MOX fuel approach (for some of the
surplus plutonium); alternatives that would immobilize all of the SUWIUSplutonium; and the No Action
Alternative. The alternatives include three disposition facilities that would be designed so that they could
collectively accomplish disposition of up to 50 metric tons (55 tons) of SUWIUSplutonium over their operating
lives: 1. The pit disassembly and conversion facility would disassemble pits (a weapons component) and
convert the recovered plutonium, as well as plutonium metal from other sources, into plutonium dioxide
suitable for disposition. 2. The immobilization facility would include a collocated capability for converting
nonpit plutonium materials into plutonium dioxide suitable for immobilization and would be Imated at either
Hanford or SRS. DOE has identified SRS as the preferred site for an immobilization facility. 3. The MOX
fuel fabrication facility would fabricate plutonium dioxide into MOX fuel.

Public Involvement: Comments on the SPD Draft EIS maybe submitted: by mail to DOE, Office of Fissile
Materials Disposition, c/o SPD EIS, P.O. Box 23786, Washington, DC 20026-3786; by calling DOE at
1–80@820–5 156; or by sending a facsimile (fax) message to DOE at 1–800–820–5 156. To ensure
consideration in the SPD Final EIS, these comments should be submitted within 60 days after the
U.S. Environmental Protection Agency Notice of Availability is published in tbe Federal Register. Comments
received after the end of tbe comment period will be considered to the extent possible. Public meetings will
be held on the dates and times specified in a DOE Federal Register notice and announced in local media.
Comments on the SPD Draft EIS can also be submitted at these meetings. Preregistration for the public
meetings is available by calling 1-800-820-5134 or by fax at 1–800–820–5 156. Additional information can
be obtained by calling the contacts listed above, or by visiting the Office of Fissile Materials Disposition web
site at http://www.doe-md .com.
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WPPSS Washington Public Power Supply System

WROC Waste Reduction Operations Complex

WSRC Westinghouse Savannah River Company

ZPPR Zero Power Physics Reactor



Chemicals and Unifs of Measure

VCi

#g

Km

4602607”

Ci

cm

co

CO*

dB

dBA

ft

ft2

fts

g

g

gal

ha

hr

in

kg

km

km2

kV

I

lb

m

~>

m’

mg

mi

min

mph

Chemicals and Units of Measure

microcurie

microgram

micrometer (micron)

46 degrees, 26 minutes, 7 seconds

curie

centimeter

carbon monoxide

carbon dioxide

decibel

decibel, A-weighted

foot

square foot

cubic foot

gram

gravitational acceleration

gallon

hectare

hour (in compound units)

inch

kilogram

kilometer

square kilometers

kilovolt

liter

pound

meter

square meter

cubic meter

milligram

mile

minute

miles per hour



S1lrp/us Pl{ttoniun! Disposition Drufi Ettvironmenta[ Impact Stalemenr

mrem

MVA

MW

MWe

MWh

N2

nCi

N02

pCi

person-rem

‘“2.5

PMIO

rad

rem

s

S02

t

ton

UF6

U02

yd

yd’

yr

‘c

‘F

millirem

megavolt-ampere

megawatt

megawatt electric

megawatt-hour

nitrogen

nanmurie

nitrogen dioxide

picocurie

person-rem

particulate matter less than or equal to 2.5 #m in diameter

particulate matter less than or equal to 10pm in diameter

radiation absorbed dose

roentgen equivalent man

second

sulfur dioxide

metric ton

shoti ton

uranium hexafluoride

uranium dioxide

yard

cubic yard

year (in compound units)

degrees Celsius (Centigrade)

degrees Fahrenheit

xxxvi



Metric CorIversion Chort

Metric Conversion Chart
To Convert Into Metric To Convert Out of Metric

If You Know Multi Iy By To Get~ Multiply By To Get
Length
inches 2.54 centimeters centimeters 0.3937 inches
feet 30.48 centimeters centimeters 0.0328 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.0936

miles
yards

1.60934 kilometers kilometers 0.6214 miles

Area
sq. inches 6.4516 sq. centimeters sq. centimeters 0.155
sq. feet 0.092903

sq. inches
sq. meters sq. meters 10.7639 Sq. feet

sq. yards 0.8361 sq. meters sq. meters 1.196
acres 0.40469

sq. yards
hectares hectares 2.471 acres

sq. miles 2.58999 sq. kilometers sq. kilometers 0.3861 sq. miles

Volume
fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces
gallons 3.7854 liters liters 0.26417 gallons
cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet
cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards

Weight
ounces 28.3495 grams grams 0.03527 ounces
pounds 0.45360 kilograms kilograms 2.2046 pounds
short tons 0.90718 metric tons metric tons 1.1023 sb(]rt tons

Temperature
Fahrenheit Subtract 32 then Celsius Celsius Multiply by 9/5ths, then Fabrenhcit

multiply by 5/9ths add 32

Metric Prefixes
r

Prefix Symbol Multiplication Factor

exa- 1 E I 1000000000000000 000= lo’~

i

peta- P
tera- T
giga- G
mega- M
kilO- k

hecto- h

deka- da

deci- d

centi- C

mini- m

micrO- @
nano- n

picO- P
femto- f

attO- a

1000000000000000 = I015
1000000000 000= 10’*

1000000 000= I09
1000 000= I06

1 000= 103
100= 102

10= 10’
0.1 =10-’

0.01 = lo-z
0.001 = lo-j

0.000001 = lo-c
0.000000001 = 10-y

0.000000000 001= 10’2
0.000000000000001 = 10“5

0.000000000000000 Ool= lo’s
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A.1 RECORD OF DECISION FOR THE STORAGE AND DISPOSITION OF WEAPONS-
USABLE FISSILE MATERIALS FINAL PROGRAMMATIC ENVIRONMENTAL IMPACT
STATEMENT
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Responses: 18,620 Burden Hours:
64,310.

Abstract; The LESCP is being
conducted in response to the legislative
requirement in P.L, 103–382, Section
1561 to asskss the implementation of
Title 1 and related education reforms.
The information will be used to
examine changes—over a 3-year
period—that are occurring in schools
and classrooms. Teachers and teacher
aides will complete a mail suwey, and
district Title I administrators,
principals, school-based staff, and
parents will be intewiewed during on-
site field work.

[FR Dec. 97-1307 Filed 1-17-97; %45 aml
MLUNQ CODE -<-P

DEPARTMENT OF ENERGY

Record of decision for the Storage end
Oiepoeltion of Weapone-Ueeble Fiseile
Materiele Finel Progremmetic
Envlronmentel Impact Stetement

AQENCY:Department of Energy
ACTION:Record of Decision.

SUMMARWThe Department of Energy
(DOE) has decided to implement a
program to provide for safe and secure
storage of weapons-usable fissile
materials (plutonium and highly
enriched uranium [HEUI) and a strategy
for the disposition of surplus weapons-
usable plutonium. as specified in the
Preferred Alternative in the Storage and
Disposition of Weapons-Usable Fissile
Materials Final Programmatic
Environmental Impact Statement (S&D
Final PEIS, DOE/EIS-0229, December
1996). The fundamental purpose of the
program is to maintain a high standard
of security and accounting for these
materials while in storage, and to ensure
that plutonium produced for nuclear
weapons and declared excess to
national security needs (now, or in the
future) is never again used for nuclear

8-
wea ens.

D E will consolidate the stora~e of
weapons-usable plutonium by “
upgrading and expanding existing a“d
planned facilities at the Pantex Plant in
Texas and the Savannah River Site
(SRS) in South Carolina, and continue
the storage of weapons-usable HEU at
DOES Y-12 Plant at the Oak Ridge
Reservation (ORR) in Tennessee, in
upgraded and, as HEU is dispositioned,
consolidated facilities. After certain
conditions are met, most plutonium
now stored at the Rocky Flats
Environmental Technology Site (RFETS)
in Colorado will be moved to Pantex
and SRS. Plutonium currently stored at
the Hanford Site (Hanford), the Idaho

National Engineering Laboratory (INEL),
and the Los Alamos National Laboratory
(LANL) will remain at those sites until
disposition (or movement to lag storage
at the disposition facilities).

DOE’s strategy for disposition of
surplus plutonium is to pursue an
approach that allows immobilization of
surplus plutonium in glass or ceramic
material for disposal in a geologic
repository pursuant to the Nuclear
Waste Policy Act, and burning of some
of the surplus plutonium as mixed
oxide (MOX) fuel in existing, domestic,
commercial reactors, with subsequent
disposal of the spent fuel in a geologic
repository pursuant to the Nuclear
Waste Policy Act. DOE may also burn
MOX fuel in Canadian Deuterium
Uranium [CANDU) reactors in the event
of an appropriate agreement among
Russia, Canada. and the United States.
as discussed below. The timing and
extent to which either or both of these
disposition approaches (immobilization
or MOX) are ultimately deployed will
depend upon the results of future
technology development and
demonstrations, follow-on (tiered) site-
specific environmental review, contract
negotiations, and detailed cost reviews,
as well as nonproliferation
considerations, and agreements with
Russia and other nations. DOE’s
program will be subject to the highest
standards of safeguards and security
throughout all aspects of storage,
transportation, and processing, and will
include appropriate International
Atomic Energy Agency verification.

Due to technology, complexity,
timing. cost, and other factors that
would be involved in purifying certain
plutonium materials to make them
suitable for potential use in MOX fuel,
approximately 30 percent of the total
quantity of plutonium (that has or may
be declared surplus to defense needs)
would require extensive purification to
use in MOX fuel, and therefore will
likely be immobilized. DOE will
immobilize at least 8 metric tons (MT)
of currently declared surplus plutonium
materials that DOE has already
determined are not suitable for use in
MOX fuel. DOE resewes the option of
using the immobilization approach for
all of the surplus plutonium.

The exact locations for disposition
facilities will be determined pursuant to
a follow-on, site-specific disposition
environmental impact statement (EIS) as
well as cost, technical and
nonproliferation studies. However, DOE
has decided to narrow the field of
candidate disposition sites. DOEha.s
decided that a vitrification or
immobilization facility (collocated with
a plutonium conversion facility) will be

located at either Hanford or SRS, that a
potential MOX fuel fabrication facility
will be located at Hanford, lNEL.
Pantex, or SRS (only one site), and that
a “pit” disassembly and co”versio”
facility will be located at Hanford, INEL,
Pantex, or SRS (only one site). (“Pits”
are weapons components containing
plutonium.) The specific reactors, and
their locations, that may be used to burn
the MOX fuel will depend on contract
negotiations, Incensing. and
environmental reviews. Because there
are a number of technology variations
that could be used for immobilization,
DOE will also determine the specific
immobilization technoloa based on the
follow-on EIS, technolcq?y
developments, cost information, and
nonproliferation considerations. Based
on current technological and cost
information, DOE anticipates that the
follow-on EIS will identify, as part of
the proposed action. immobilizing a
portion of the surplus plutonium using
the “can-in-canister” technology at the
Defense Waste Processing Facility
(DWPF) at the Savannah River Site.

The use of MOX fuel in existing
reactors would be undertaken in a
manner that is consistent with the
United States’ policy objective on the
irreversibility of the nuclear
disarmament process and the United
States’ policy discouraging the civilisn
use of plutonium. To this end,
implementing the MOX alternative
would include government ownership
and control of the MOX fuel fabrication
facility at a DOE site, and use of the
facility only for the surplus plutonium
disposition program. There would be no
reprocessing or subsequent reuse of
spent MOX fuel. The MOX fuel would
be used in a once-through fuel cycle in
existing reactors, with appropriate
arrangements, including contractual or
licensing provisions, limiting use of
MOX fuel to surplus plutonium

‘i~;~~~artme”tof E”ergyalso retains
the option of using MOX fuel in
Canadian Deuterium Uranium (CANDU)
reactors in Canada in the event a
multilateral agreement is negotiated
among Russia, Canada, and the United
States to use CANDU reactors for
surplus United States’ and Russian
plutonium. DOE will engage In a test
and demonstration program for CANDU
MOX fuel as appropriate and consistent
with future cooperative efforts with
Russia and Canada.

These efforts will provide the basis
and flexibility for the United States to
initiate disposition efforts either
multilaterally or bilaterally through
negotiations with other nations, or
unilaterally as an example to Russia and
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other nations. Disposition of the surplus
plutonium will serve as a
nonproliferation and disarmament
example, encourage similar actions by
Russia and other nations, and foster
multilateral or bilateral disposition
efforts and agreements.
EFFECnVE DA=: The decisions set forth
in this Record of Decision (ROD) are
effective upon issuance of this
document, in accordance with DOE’s
National Environmental Policy Act
(NEPA) Implementing Procedures and
Guidelines (1 O CFR Part 1021) and the
Council on Environmental O“alitv
(CEQ) regulations impleme~ting NEPA
(40 CFR Parts 1500-1508).
ADDRESSES: Copies of the S&D Final
PEIS, the Technical Summary Report
For Long-Term Storage of Weapons-
Usable Fissile Materials. the Technical
Summary Report for Surplus Weapons-
Usable Plutonium Disposition, the
Nonproliferation and Arms Control
Assessment of Weapons-Usable Fissile
Material Storage and Plutonium
Disposition, and this ROD may be
obtained by writing to the U.S.
Department of Energy, OffIce of Fissile
Materials Disposition, MD-4, 1000
Independence Avenue, SW,.
Washington, DC 20585, or by calling
(202) 586-4513, The 56-page Summary
of the S&D Final PEIS, the other
documents noted above (other than the
full PEIS), and this ROD are also
available on the Fissile Materials
Disposition World Wide Web Page at:
http://web.fie. com/htdoc/fedlDOE/ fsll
publmenu/any/
FOR FURTHERINFORMATIONCONTACT For
information on the storage and
disposition of weapons-usable fissile
materials program or this ROD contact:
Mr. J. David Nulton, Director, NEPA
Compliance and Outreach, OffIce of
Fissile Materials Disposition (MD-4),
U.S. Department of Energy, 1000
Independence Avenue, SW.,
Washington, DC 20585, telephone (202)
586-4513.-. -----

For information on the DOE NEPA
process, contact: Carol M. Bergstrom,
Director, Office of NEPA Policy and
Assistance (EH-42), U.S. Department of
Energy, 1000 Independence Ave.. SW,
Washington, DC 20585, telephone (202)
586-4600 or leave a message at (800)
472-2756.

SUPPLEMENTARYINFORMATION

L Background

The end of the Cold War has created
a legacy of surplus weapons-usable
fissile materials both in the United
States and the former Soviet Union,
Further agreements on disarmament
may increase the surplus quantities of

these materials. The global stockpiles of
weapons-usable fissile materials pose a
danger to national and international
security in the form of potential
proliferation of nuclear weapons and
the potential for environmental, safety,
and health consequences if the materials
are not properly safeguarded and
managed.

In September 1993, President Clinton
izsued a Nonproliferation and Export
Control Policy in response to the
growing threat of nuclear proliferation,
Further, in January 1994, President
Clinton and Russia’s President Yeltsin
issued a Joint Statement Beween the
United States and Russia on
Nonproliferation of Weapons of Mass
Destruction and the Means of Their
Delivey. In accordance with these
policies, the focus of the US,
nonproliferation effortz in this regard is
five-fold: (i) To secure nuclear materials
in the former Soviet Union; (ii) to assure
safe, secure, long-term storage and
disposition of surplus weapons-usable
fissile materials (iii) to establish
transparent and irreversible nuclear
arms reductions; (iv) to strengthen the
nuclear nonproliferation regime: and (v)
to control nuclear exports. The policy
also states that the United States will
not encourage the civil use of plutonium
and that the United States does not
engage in plutonium reprocessing for
either nuclear power or nuclear
explosive purposes.

To demonstrate the United States’
commitment to these objectives,
President Clinton announced on March
1, 1995, that approximately 200 metric
tons of U. S,-origin weapons-usable
fissile materials, of which 165 metric
tons are HEU and 38 metric tons are
weapons-grade plutonium, had bee”
declared surplus to the United States”
defense needs. I The safe and secure
storage of weapons-usable plutonium
and HEU, and the disposition of surplus
weapons-usable plutonium, consistent
with the Preferred Alternative in the
S&D Final PEIS and the decisions
described in section V of this ROD, are
consistent with the President’s
nonproliferation policy.

, The Secretary of Enerws OPen.ess Initiative
anno”n,ement of February 6, 1996, announced ,ha,
the Uni,ed States h,, atau, 213 metric tons of
surplus fis$ile materials, including the 2W metric
tons the President announced in March, 1995. Of
the 213 metric ton, cd surplus material,. the

OP. . ..$s I.illative a.no..cement indicated that
about 174.3 metric tons are HEu and abut 38,2
metric !..s are weapons.gr.de plutonium,
Additi<,nal quantities of plutonium may k declared
sur,,lu, i,, the [uture. therefore, the S&D F!nal PEIS
a.aly.cs !1,. disposition of a nominal 50 melric tons
()[ Pl,,,(,r, iI,r,,. a, well a. (he storage of 89 metric
!(,,,s ,,1 ,,1,,,,,,, [,,,,, and 9g4 metric tons of HEU.

II. Decisions Made i“ This ROD

This ROD encompasses two categorie3
of decisions: (1) The sites and facilities
for storage of non-surplus weapOns-
usable plutonium and HEU, and storage
of surplus plutonium and HEU pending
disposition; and (2) the programmatic
strategy for disposition of surplus
weapons-usable plutonium. This ROD
does not encompass the final selection
of sites for plutonium disposition
facilities, nor the extent to which the
two plutonium disposition approaches
(immobilization or MOX) will
ultimately be implemented. Those
decisions will be made pursuant to a
follow-on EIS. However, DOE does
announce in this ROD that the slate of
candidate sites for plutonium
disposition has been narrowed. This
ROD does not include decisions about
the disposition of surplus HEU, which
were made in July 1996 in the separate
ROD for the Disposition of Surplus
Highly Enriched Uranium Final
Environmental Impact Statement, 61 FR
40619 (Aug, 5. 1996),2

111. NEPA Process

A. S&D Draft PEIS

On June 21, 1994, DOE published a
Notice of Intent (NOI) in the Federal
Register (59 FR 3 1985) to prepare a
Storage and Disposition of ,Weapons-
Usable Fissile Materials Programmatic
Environmental Impact Statement (S&D
PEIS), which was originally to addresz
the storage and disposition of both
plutonium and HEU. DOE subsequently
concluded that a separate EIS on
surplus HEU disposition would be
appropriate, Accordingly, DOE
published a notice in the Federal
Register (60 FR 17344) on April 5, 1885,
to inform the public of the proposed
plan to prepare a separate EIS for the
disposition of surplus HEU.

DOE published an implementation
plan (1P) for the S&D PEIS in March
1995 (DOE/EIS-0229-IP). The 1P
recorded the issues identified during the
scoping process, indicated how they
would be addressed in the S&D PEIS,
and provided guidance for the
preparation of the S&D PEIS, DOE
issued the Storage and Disposition of
Weapons-Usable Fissile Materials Draft
Programmatic Environmental Impact
Statement (S&D Draft PEIS, DOE/EIS-
0229-D) for public comment in
February 1996. On March 8, 1996, both
DOE and the Environmental Protection

, The material considered in the S&D Final PEIS,
a“d covered by the decisiom in this ROD, dms not
include spent nuclear fuel, irradiated t.rgew,
u,.niu m-233, plutonium- 238, plul.a”lum residues
of t,,, than SO-W,.,”, Plu,onlum by weight, or
weapons progrBm materials-i” use.



3016 Federal Register / Vol. 62, No. 13 / Tuesday, January 21, 1997 / Notices

Agency (EPA) published Notices of
Availability of tbe S&D Draft PEIS in the
Federal Register (61 FR 9443 and61
9450), announcing a public comment
period from March 8 until May 7, 1996.
In response to requests from the public,
DOE on May 13, 1996 published another
Notice in the Federal Register (61 FR
22038) announcing an extension of the
comment period until June 7, 1996.
Eight public meetings on the SED Draft
PEIS were held during March and April
1996 in Washington, DC and in the
vicinity of the DOE sites under
consideration for the pro sed actions.

PDuring the 92-day pub IC comment
period, tbe public was encouraged to
provide comments via mail, toll-free fax,
electronic bulletin board (Internet), and
toll-free telephone recording device. By
these means, DOE received 8,442
comments from 6,543 individuals and
organizations for consideration. In
addition, 250 oral comments were
recorded from some of the 734
individuals who attended the eight
public meetings. All of the comments
received, and tbe Department’s
responses to them, are presented in
Volume IV (the Comment Response
Document) of the S&D Final PEIS. All of
the comments were considered in
preparation of the S&D Final PEIS, and
in many cases resulted in changes to the
document. The Notice of Availability foI
the S&D Final PEIS was published by
EPA in the Federal Register on
December 13, 1996 (6 I FR 65572). DOE
published its own Notice of Availability
for (be S&D Final PEIS in the Federal
Register on December 19, 1996 (61 FR
67001).

B. Alternatives Considered

The S&D PEIS analyzes the reasonable
action alternatives in addition to the
Preferred Alternative and the No Action
Alternative. The Preferred Alternative.
which is described below in section V,
Decisions, and which DOE has decided
to implement, represents a combination
of alternatives for both storage and
disposition.

1. The Proposed Action

The proposed action, as described in
the S&D PEIS, would involve the
following actions for U.S. weapOns-
usable fissile materials:

. Storage—provide a long-term
storage system (for up to 50 years) for
nonsurplus plutonium and HEU that
meets the Stored Weapons Standard 3

,The stored Weapons Standard,, for we8p.s-
usable fissile malerials storage was initially defined
in Managemen, and Di,wsi,lon of Excess Weapons
Plutonium, Natior>al Academy of Sciences, 1994.
DOE defi,,es the Stored We.Pens Standard as
[OIIOWX The high standards of security and

and applicable environmental, safety,
and health standards while reducing
storage and infrastructure costs.

. Storage Pending Disposition—
provide storage that meets the Stored
Weapons Standard for inventories of
weapons-usable plutonium and HEU ~
that have been or may be declared
surplus,

. Disposition—convert surplus
plutonium and plutonium that may be
declared surplus in the future to forms
that meet the Spent Fuel Standard,5
thereby providing evidence of
irreversible disarmament and setting a
model for proliferation resistance.

2. Long-Term Storage Alternatives and
Related Activities

a. No Action. Under the No Action
Alternative, all weapons-usable fissile
materials would remain at existing
storage sites. Maintenance at existing
storage facilities would be done as
required to ensure safe operation for the
balance of the facility’s useful life. Sites
covered under the No Action
Alternative included Hanford. INEL,
Pantex, the ORR, SRS, RFETS, and
LANL. Although there are no weapons-
usable fissile materials within the scope
of the S&D PEIS stored currently at
Nevada Test Site (NTS), it was also
analyzed under No Action to provide an
environmental baseline against which
impacts of the storage and disposition
action alternatives were analyzed.

b. Upgrade at Multiple Sites. Under
this alternative for storage, DOE would
either modify certain existing facilities
or build new facilities, depending on
the site’s ability to meet standards for
nuclear material storage facilities, and
would utilize existing site infrastructure
to the extent possible. These modified
or new facilities would be designed to

Operate fOr UP tO 50 years. plutOnium

accounting [or the $tora~e of Intact nuclear weapons
should k maintained. ,0 the ,.,.., .ractical. f.,
weapons..sable flsile materials thr~. ghoul
dlsmandemnt, stora~, end dlspsitlo..

~The S&D PEIS covers long-term storage of
nons.rpl.s HEU and stora~e ofs. rpl.s HEU
pending disp..!cion. Until storage decisions are
implemented, surplus HEU that has not Eone to
disposition will continue to be stored pursuant to,
and not to exceed the lDyear interim storage time
period evaluated t., the Environmental Assessment
for the Proposed Interim Storage of Enriched
Uranium Above che Maximum HistoricalStorage
Level at the Y-12 Plant, Oak Ridge, Tennessee (Y-
12 EA) (DOE/EA-0929. SePtember 1994) and
Finding of No Sig.ific..t Impact (FONS1),

5The .SPent Fuel Standard. for disposition was
a]sa initially defined 1. Management and
Disposition of Sxces. Weapom Plutonium, National
Academy of Sciences, 1994. DOE defines (he Spent
Fuel Standard as follows The surplus weapons-
.sable plueonium should be made as inaccessible
and unattractive for weapons use as the much larger
and growing quantity of pl.eoni.m that ..!ss in
spent nuclear fuel from commercial power ,,8. [0,s.

materials currently stored at Hanford,
lNEL, Pantex, and SRS would remain at
those four sites (in upgraded or new
facilities), and HEU would remain at
ORR (in upgraded, consolidated
facilities). This alternative does not

aPPIY to NTS because NTS does “ot
currently store weapons-usable fissile
materials,

A sub-alternative of relocating
portions of the plutonium inventory (a
total of 14.4 metric tons according to
DOES Openness Initiative
announcements of December 7, 1993,
and February 6, 1996, respectively) from
RFETS and LANL to one or more of the
four existing plutonium storage sites is
analyzed. Storage of surplus materials
without strategic resewe and weapons
research and development (R&D)
materials is also included as a sub-
alternative. Within some of the five
candidate storage sites under this
alternative, there are also multiple

‘toraf ‘p’ion”c. onsolldatlon of Plutonium. Under
this alternative. plutonium ,materials at
existin8 sites would be removed, and
the entire DOE inventory of plutonium
would be consolidated at one site, while
the HEU inventory would remain at
ORR. Again, Hanford, INEL, Pantex and
SRS would be candidate sites for
plutonium consolidation. [n addition,
NTS would be a candidate site for this
alternative. Consolidation of plutonium
at ORR would result in a situation in
which inventories of plutonium and
HEU were collocated at one site this
alternative was therefore analyzed as
one option under the Collocation
Alternative (see below). A sub-
alternative to account for the separate
storage of surplus materials without
strategic reserve and weapons R&D
materials was also included.

d. Collocation of PJutonium and
Highly Enriched Uranium. Under the
Collocation Alternative, the entire DOE
inventory of plutonium and HEU would
be consolidated and collocated at the
same site. The six candidate sites would
be Hanford, NTS, INEL, Pantex, ORR,
and SRS. Asub-alternative for the
separate storage of surplus materials
without strategic resewe and weapons
R&D materials was also included.

3. Plutonium Disposition Alternatives
and Related Activities

The disposition technologies analyzed
in the S&D PEIS were those that would
convert surplus plutonium into a form
that would meet the Spent Fuel
Standard. For the purpose of
environmental impact analyses of the
various disposition alternatives, both
generic and specific sites were used to
provide perspective on these
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alternatives. Under each alternative, alternative. These “variants” (such as shown in Table 1 to provide a range of
there are various ways to implement the the can-in-canister fi approach) are available options for consideration.

TABLE 1.—DESCRIPTION OF VARIANTS UNDER PLUTONIUM DISPOSITION ALTERNATIVES

Alternatives analyzed

. Oeeo Borehole Direct ~soosition
● O@ep Borehole ImmoMfi;ed”Dis.

position

. New VitrificationFacilities

. New Ceramic Immob!fizationFa.
cilities

. Electrometallurgical Treatment
(glass.bonded zeofite form)

. Existing LWR Wth New MOX
Facilities

. Partially Completed LWR With
New MOX Facififies

. Evolutionary LWR With New
MOX Facilities

. Existing CANOU Reactor With
New MOX Facitifies

Note: ANL–W.Argonne National L

The first step in plutonium

Possibl~ variants

. Arrangement of plutoniumin tifferent types of emplacement canisters,

. Emplacement of pellet-group mix,

. Pumped emplacement of pellet-grout mix.

. Plutoniumconcentration Ioadmg, size and shape of ceramic pellets.

. Collocated pit disassembly/conversion, plutoniumconversion, and immoMlizationfacilities.

. Use of either C&l 37 from capsules or HLWas a radiation barrier.

. Wet or dty feed preparation technologies.

. An adjunct melter adjacent to the DWPF at SRS, in which borosilicate glass ftit with plutonium(without
highly radioati)ve radionucfides) is added to borosilicate glass containing HLWfrom tie OWPF,

. A can. in-canister approach at SRS in which cans of plutoniumglass (withouthighly radioactive radio.
nucfides) are plaed in DWPF canisters wtich are then filled with borosilicate glass containing HLW in
the DWPF (see AppendixO of the Final PEIS).

. A can.in. canister approach similar to above but using new facilities at sites other than SRS.

. Collocated pit disassemblylplutonium conversion, and immobilizationfacilities.

. Use of either Cs-137 from capsules or HLW as a radiation barrier.

. Wet or dv feed preparation technologies.

. A can-in-canister approach at S US in which the plutonium is immobilized without Mghly radioactive
radionuclides in a ceramic matrix and then placed in the DWPF canisters that are then filled with
borosilicate glass containing HLW (See AppendixO of the Final PEIS).

. A can-in. canister approach,similar to above but using new facilities at sites other than SRS.

. lmmoMlizeplutoniuminto metal ingot fem.

. Locate at DOE sites other than ANL–Wat INEL.

. Pressurized or Boifing Water Reactors.

. Different numbers of reactors,

. European MOX fuel fabrication.

. Modification/completionof existing facilities for MOX fabrication.

. Collocated pit dsassembly/conversion, plutoniumconversion, and MOX facilities.

. Reactors withdifferent core management schemes (plutoniumIoadngs, refueling intervals).

. Same as for existing LWR (except that MOX fuel would not be fabricated in Europe).

. Same as for partiallycompleted LWR.

. Olfferent numbers of reactors,

. Mti!ficationlcompla fion of existing facilities for MOX fabrication.

. Collocated pit disassemblylconve rsion, plutoniumconversion, and MOX facilities.

. Reactors withdifferent core management schemes (plutoniumloadings, refueling Intervals).

>oratoyWesC Cs–137=cesium.1 37; HLW=high.levelwaste; LWR=lightwater reactor

disposition is to remove the surplus
plutonium from storage, then process
this material in a pit disassembly)
conversion facility (for pits) or in a
plutonium conversion facility (for nOn-
pit materials). The processing would
convert tbe plutonium material into a
form suitable for each of the disposition
alternatives described in the following
sections. The pit disassembly
conversion facility and the plutonium
conversion facility would be built at a
DOE site. The six candidate sites for
long-term storage were evaluated for the
potential environmental impacts of
constructing and operating these
facilities.

a. No Disposition Action. A “NO
Plutonium Disposition” action means
disposition would not occur, and
surplus plutonium-bearing weapon
components (pits) and other forms, such
as metal and oxide, would remain in
storage in accordance with decisions on
the long-term storage of weapons-usable
fissile materials.

b. Deep Borehole Category, Under this
category of alternatives, surplus
weapons-usable plutonium would be
disposed of in deep boreholes that
would be drilled at least 4 kilometers
(km) (2.5 miles [mi]) into ancient,
geologically stable rock formations
beneath the water table. The deep
borehole would provide a geologic

f In thecanin-canisterv,riant, cans of plutonium hro,itic.te glass .on[ai”lng high-level radioactive
in a glass ., ceramic malrix would b, placed 1. a waste (HLWI or highlyradioactivematerialsuch.$
canister,This canister would then he tilled with cesi.m. This variant, at a. existing facility (the

barrier against potential proliferation. A
generic site was evaluated for tbe
construction and operation of a borehole
complex where the surplus plutonium
would be prepared for emplacement in
the borehole, This complex would
consist of five major facilities:
Processing drilling emplacinglsealing;
waste management: and support
(security, maintenance, and utilities).

(1) Direct Disposition (Borehole),
Under the Direct Disposition
Alternative, surplus plutonium would
be removed from storage, processed as
necessary, converted toa form suitable
for emplacement, packaged, and placed
inadeep borehole. Thedeep borehole
would be sealed to isolate the

Defense Waste Processing Facility (DWPFI at SRS),
is described !. Appendix 0 of the S&D Final PEIS.
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plutonium from the accessible
environment. Long-term performance of
the deep borehole would depend on the
stability of the geologic system. A
generic site was used for the borehole
complex to analyze the environmental

‘m~:;;;;~:;:;ition

(Borehole). Under the Immobilized
Disposition Alternative, the surplus
plutonium would be removed from
storage, proce=ed, and converted to a
suitable form for shipment to a ceramic
immobilization facility. The output of
this facility would be spherical ceramic
pellets containing plutonium.
facilitating handling during
transportation and emplacement. The
ceramic pellets (about 2.54 centimeters
[cm] [1 inch {in}] in diameter and
containing 1 percent plutonium by
weight) would then be placed in drums
and shipped to the borehole complex.
At the deep borehole site. the ceramic
pellets would be mixed with non-
plutonium ceramic pellets and fixed
with grout during emplacement. The
deep borehole would be sealed to isolate
the plutonium from the accessible
environment. Long-term pefiormanceof
the deep borehole would depend on the
stability of the geologic system.

Although a generic site was used for
analyses of the borehole complex in this
alternative, the ceramic immobilization
facility would be built at a DOE site.
Therefore, the six candidate sites for
long-term storage were used to evaluate
the environmental impacts of the
borehole immobilization facility.

c. Immobilization Catego~. Under
this category of alternatives, surplus
plutonium would be immobilized to
create a chemically stable form for
disposal in a geologic repository
pursuant to the Nuclear Waste Policy
Act (NWPA).7The plutonium material
would be mixed with or surrounded by
high-level waste (HLW) or other
radioactive isotopes and immobilized to
create a radiation field that could serve
as a proliferation deterrent, along with
safeguards and security comparable to
those of commercial spent nuclear fuel.

~Also referred toasaprm.ne.t, orHLW
repo,ltory, Pumuant tothe Nuc!e.r Waste Policy
Act, DOE is c.mently charac[erizi.g the Yucca
Mountain Site in Nevada as a potential repository
[or spent nuclear fuel and HLW.Le&islatlve
clarification, or a determination by the Nuclear
Regulatory Commission that the immobilized
plutonium should be isola(ed as HLW. m,y be
required before the material could be placed 1.
Yucca Mountain should DOE and the President
recommend, and C..gmB approve. its operation.
No Resource Conservation and Re.every Act
(RCRA) wastes would be immobilized ..1.ss the
irnmob!lization would constitute adequate
treatment under RCRA The immobilized product
would k consistent with the repository waste
acceptance criteria.

-.
thereby achieving the bpent t’uel
Standard. All immobilized plutonium
would be encased in stainless steel
canisters and would remain in onsite
vault-type storage until a geologic
reposito~ pursuant to the NWPA is
operational.

(1) Vitrification. Under the
Vitrification Alternative, surplus
plutonium would be removed from
storage, processed, packaged, and
transported to the vitrification facility.
In this facility, the plutonium would be
mixed with glass frit and highly
radioactive ceslum- 137 (Cs- 137) or HLW
to produce borosilicate glass logs (a
slightly different process, using HLW,
would be used for the can-in-canister
variant, as discussed in Appendix O of
the S&D Final PEIS). The Cs- 137 isotope
could come from the cesium chloride
(CSCI) capsules currently stored at
Hanford or from existing HLW if the site
selected for vitrification already
manages HLW. Each glass log produced
from the vitrification facility would
contain about 84 kilograms (kg) (185
pounds [lb]) of plutonium. The
vitrification facility would be built at a
DOE site. The six candidate sites for
long-term storage were analyzed for this
alternative.

(2) Ceramic Immobilization. Under
the Ceramic Immobilization Alternative,
surplus plutonium would be removed
from storage. processed, packaged, and
transported to a ceramic immobilization
facility. hr this facility, the plutonium
would be mixed with nonradioactive
ceramic materials and Cs- 137 or HLW to
produce ceramic disks (a slightly
different process, using HLW, would be
used for the can-in-canister variant, as
discussed in Appendix O of the S&D
Final PEIS). Each disk would be
aPProximately30cm (12 in) in diameter
and 10cm (4in)thick, and would
contain approximately 4 kg (9 lb) of
plutonium. The Cs- 137 or HLW would
be provided as previously described.
The ceramic immobilization facility
would be built at a DOE site. The six
candidate sites for long-term storage
were analyzed for this alternative.

(3) Electrometalhtrgical Treatment.
Under the Electrometallurgical
Treatment Alternative, surplus
plutonium would be removed from
storage, processed, packaged, and
transported to new or modified facilities
for electrometallurgical treatment. This
process could immobilize surplus fissile
materials into a glass-bonded zeolite
(GBZ) form. With the GBZ material, the
plutonium would be in the form of a
stable, leach-resistant mineral that is

incorporated in durable glass materials.’
Existing electrometallurgical facilities at
[NEL were used as a representative site
for analysis of potential environmental
impacts”.

d. Reactor Category. Under the reactor
alternatives considered in the S&D PEIS,
DOE would fabricate surplus plutonium
into MOX fuel for use in reactors. The
irradiated MOX fuel would reduce the
proliferation risks of the plutonium
material, and the reactors would also
generate electricity. MOX fuel would be
used inaonce-through fuel cycle, with
no reprocessing or subsequent reuse of
spent fuel. Thespent nuclear fuel
generated by the reactors would then be
;ent to a geologic repository pursuant to
the NWPA.

Because the United States does not
have a MOX fuel fabrication facility or
capability, a new dedicated MOX fuel
fabrication facility would be built at a
DOE or commercial site.y The surplus
plutonium from storage would be
processed, converted to plutonium
dioxide (PuO~), and transferred to the
MOX fuel fabrication facility. [n this
facility, PuO* and uranium dioxide
(UOI) (from existing domestic sources)
would be blended and fabricated into
MOX pellets, loaded into fuel rods, and
assembled into fuel bundles suitable for
use in the reactor alternatives under
consideration.

(1) Existing Light Water Reactors.
Under the Existing Light Water Reactor
(LWR) Alternative, the MOX fuel
containing surplus plutonium would be
fabricated and transported to existing
commercial LWRsin the United States,
where the MOX fuel would be used
instead of conventional UOS fuel. The
LWRS employed for domestic electric
power generation are pressurized water
reactors (PWRs) and boiling water
reactors (BWRS). Both types of reactors
use the heat produced from nuclear
fission reactions to generate steam that
drives turbines and generates electricity.
Three to five reactor units would be
needed.]<]

.hIMay 1996,[he Department issued aFindi.g
.fNo Signlflc.”[ lmpact(FONSl) (61 Fed. Reg.
25647) and decision to .roceed with the limited
demonstration of the el;ctrometallurgical tceatment

pmce= at Argonne N*l$onal L.b.,alorywe$t
(ANL-Wl al lNEL for processing up to 125 spent
fuel assemblies from the Experimental areeder
Reactor 11(1W drivers and 25 blanket assemblies).
Although this alter”atlve could be conducted at
other DOE sites. ANL-W IS d.scr[b.d i. the S&D
PEIS as the representative site for analysis.

.Altho.gb a generic commercial site was
eval. atedin the S&D PEIS It !s..[ Pafl.f the
Preferred Atternatlve or the decisions In this ROD.

,,,,ti, po=\b,e,ha, anexI,,i.g LWR can be

configured to.roduce,,itium. consume ptutonium
as f.jl~ and ge’nera[e revenue (hro.gh the

produc[lon of electricity. This configuration is
called amultipurpo,e rea<tor. Environmental
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(2) Partially Completed Light Water
Reactors. Under the Partially Completed
LWR Alternative, commercial LWRS on
which construction has been halted
would be completed, The completed
reactors would use MOX fuel containing
surplus plutonium. The characteristics
of these LWR3 would be the same as
those of the existing LWRS discussed in
the Existing LWR Alternative, The
Belle fonte Nuclear Plant located along
the west bank of the Tennessee River in
Alabama was used as a representative
site for the environmental analysis of
this alternative. Two reactor units (such
as those at the Belle fonte Nuclear Plant)
would be needed to implement this
alternative.

(3) Evolutionary Light Water Reactors.
The evolutionary LWRS are improved
versions of existing commercial LWRS,
Two design approaches were considered
in the S&D PEIS, The first is a large
PWR or BWR similar to the size of the
existing PWR and BWR. The second is
a small PWR approximately one-half the
size of the large PWR. Two large or four
small evolutionary LWRS would be
needed to implement this alternative.

Under each design approach for this
alternative, evolutionary LWR3 would
be built at a DOE site, Therefore, the six
candidate sites for long-term storage
were used to evaluate the environmental
impacts of this alternative,

(4) Canadian De”teri”m Uranium
Reactor. Under the CANDU Reactor
Alternative, the MOX fuel containing
surplus plutonium would be fabricated
in a U.S. facility, then transported for
use in one or more commercial heavy
water reactors in Canada. The Ontario
Hydro Bruce-A Nuclear Generating
Station identified by the Government of
Canada was used as a representative site
for evaluation of this alternative. This
station is located on Lake Huron about
300 km (186 mi) northeast of Detroit,
Michigan. Environmental analysis of
domestic activities up to the U.S.f
Canadian border is presented in the S&D
PEIS. The use of CANDU reactors would
be subject to the policies, regulations,
and approval of the Federal and
Provincial Canadian Governments.
Pursuant to Section 123 of the Atomic

analysis of the multipurpose reactor is included in
Chap,er 4 of the Final Progcamm,tlc Environmental
Impact Statement foc Tritium Supply and Recyc!in~
~SR PEIS) (DOE/EIS-0161 Oc,ober 1995) and

App..di. N .f (h. S&D F’EIS.1. the TSR PEIS ROD
(December 1995), the multlPurpa,e c,,c1o, w.,

pr.=~ed a,.. .Pti.. for future consideration. The
Fast Flux Test Facility (FFTFI at Hs.ford has been
.“der co”sideralion ior lrlli.m production, and
could also use surplus plutonium as reactor fuel if
it were shown to be useful for triti.m product.”.
This ROD does “ot preclude .,, of the FFTF {or
tctti. m prod”c, ion or the ~#e”@ ial use of surplus
Plu,onium a, fuel 1., ,h, FSTF.

Energy Act. any export of MOX fuel
from the United States to Canada must
be made under the agreement for
cooperation between the two countries.
Spent fuel generated by a CANDU
reactor would be disposed under the
Canadian spent fuel program,

C. Preferred Alternative

The S&D Final PEIS presented the
Department’s Preferred Alternative for
both storage and disposition. DOE has
decided to implement the Preferred
Alternative as described in the S&D
Final PEIS, Thus, the Preferred
Alternative is described in Section V of
this ROD, Decisions,

D. Environmental Impacts

Chapter 4 and the appendices of the
S&D Final PEIS analyzed the potential
environmental impacts of the storage
and disposition alternatives in detail.
The S&D Final PEL5 also evaluated the
maximum site impacts that would result
at Hanford, INEL, Pantex, and SRS from
combining the Preferred Alternative for
storage with the Preferred Alternative
for disposition. Consistent with the
Preferred Alternative, Hanford, INEL,
Pantex, and SRS are each a possible
location for all or some ptutoni”m
disposition activities. The siting,
construction, and operation of
disposition facilities will be covered in
a separate, follow-o” EIS. The S&D Final
PEIS described the total life cycle
impacts that would result from tbe
Preferred Alternative at the DOE sites
identified for potential placement of the
disposition facilities.

Based on analyses in the S&D Final
PEIS, tbe areas where impacts might be
significant are as follows:

● The use of groundwater at the
Pantex Plant for storage and disposition
facilities could contribute to the overall
declining water levels of the Ogallala
Aquifer. The projected No Action
Alternative water usage at Pantex in tbe
year 2005 reflects a reduction from
current usage due to planned
downsizing over the next few years. The
Preferred Alternative would require a
72-percent increase in the projected No
Action Alternative water use: the total
amount (428 millior> liters per year) is
considerably less than what is currently
being withdrawn (836 million liters per
year) at Pa”tex.

. A set of postulated accidents was
used for each plutonium disposition
alternative over the life of the campaign
to obtain potential radiological impacts
at the four DOE sites where disposition
facilities could be built, The PEIS
analyzes the risk of latent cancer
fatalities (reflecting the probability of
acciderlt <Icc~mreIIce a“d the Ia<e”t

cancer fatalities potentially caused by
the accident) for accidents that have low
probabilities of occurrence and severe
consequences, as well as those that have
higher probabilities and low
consequences. For potential severe
accidents, the risk of latent cancer
fatalities to the population located
within 80 kilometers (50 miles) of the
accident for the “front-end” disposition
process campaign would range from
4.5x 10- Id (that is, approximately 1
chance in 2 quadrillion) to I.7x1o–4
(approximately 1 chance in 6,000) for
the pit disassembly lconversion facility,
and from 1.5x10 –t~to 1.3x10–4 for the
plutonium conversion facility. This risk
would range from 2.8x 10- I. to
1.8x 10– ~for the vitrification facility,
from 7.0x10-1~ to I.9x10-7 for the
ceramic immobilization facility, and
from 4.6x10-t~ to 4.3x10-4 for the
MOX fuel fabrication facility. To
estimate the change in risk associated
with using MOX fuel instead of uranium
fuel i“ existing LWRS, the severe
accident scenarios assumed a large
population distribution near a generic
existing LWR and extreme
meteorological conditions for dispersal,
leading to large doses that were not
necessarily reflective of actual site
conditions. The resultant change in risk
of cancer fatalities to a generic
population located within 80 km (50 mi)
of the severe accidents was estimated to
range from -2.ox1o–4 to 3.0x10–5 per
year II, reflecting a postulated risk of
using MOX fuel that ranges from seven
percent lower to eight percent higher
than the risk of using uranium fuel.
Under the Preferred Alternative, the
estimated risk of cancer fatalities under
severe accident conditions using MOX
fuel in existing LWRS ranges from 0.01
to 0.098 for an 11 -year Campaign.

. Under the Preferred Alternative,
HEU would continue to be stored at the
Y–12 Plant at ORR in existing facilities
that would be upgraded to meet
requirements for withstanding natural
phenomena, including earthquakes and
tornadoes. This upgrade would reduce
the expected risk for the design basis
accidents analyzed in the Y– 12 EA (for
example, Building 9212) by

approximately 80 percent, resulting in a
latent cancer fatality risk of 7.4x1 0- *
(approximately 7 in a million) to the
maximally exposed individual,
5.7x 10-8 (approximately 6 in 100

I I Ac, ide.S severe enough to cause a release “f
pl”to.i.m involved c.mblnat!ons or events that are
highly unlikely, Fstimates and analyses presented
i“ Chapter 4 and summarized in Table 2,5-3 of the
PE[S indicate a range or latent cancer fatalities of
5,900 to 7,300 and a risk of [1.016 t. u,15 of a fatality
i. the Popul,, ion for the 17.y,ar camPaign
analyzed ““d., (he Exis, ir,g LWR Al,,,..,,.,.
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million) to a non-involved worker, and
5. lxlO-~ (approximately 5 in 10
million) m the 80-km offsite population,

. Under the Preferred Alternative,
safe, secure storage would continue for
materials at Hanford, INEL. and ORR,
pending disposition. Therefore, there
would be no transportation impact at
these sites until disposition. The storage
transportation impact would come from
movement of the RFETS materials to
Parrtex and SRS. If, following the EIS for
construction and operation of
plutonium disposition facilities,
potential plutonium disposition
activities were added to Hanford, INEL,
Pantex, and SRS, the estimated total
health effects for the life of the project
from transportation of surplus
plutonium (including transprtatimr of
those materials from RFETS to Pantex
and SRS) would range from 0.193
fatalities for transportation to Pantex, to
1,87 fatalities for transportation to SRS
(primarily from normal expected traMc
accidents, not from radiological
releases). In addition to the disposition
activities at DOE sites, there would be
transportation of the MOX fuel from the
DOE fuel fabrication site to existing
LWffs. The location of the LWR.S and the
destination of the MOX fuel could be
either the eastern or western United
States. For 4,000 km (2,486 mi) of such
transportation, there could be up m an
additional 3.61 potential fatalities
(primarily from normal expected tramc
accidents, not from radiological
releases) for the life of the campaign,
assuming 100 percent of the surplus
plutonium would be used in
commercial reactors. The actual amount
would be smaller, and therefore
potential fatalities would be lower.
under the Preferred Alternative.

● At Hanford, INEL, Pantex, and SRS
the Preferred Alternative would slightly
increase regional employment and
income. At RFETS, phaseout of
plutonium storage would result in the
10S of approximately 2,200 direct jobs.
Compared to the total employment in
the area, the loss of these]obs and the
impacts to the regional economy would
not be severe.

DOE has fully considered all of the
environmental analyses in the S&D
Final PEIS in reaching the decisions set
forth in Section V, below.

E. Avoidance/Minimization of
Environmental Harm

For the long-term storage of flssile
material, there are four sites (fiarr ford,
NTS, lNEL, and LANL) where the
Preferred Alternative is “no action”;
that is, no plutonium would be stored
at NTS. andat Hanford. INEL, and
LANL, DOE would continue storage at

existing facilities, using proven nuclear
materials safeguards and security
procedures, until disposition. These
existing facilities would be maintained
to ensure their safe operation and
compliance with applicable
environmental, safety and health
requirements. At RFETS, the Preferred
Alternative is to phase out storage of
weapons-usable fissile materials, thus
mitigating environmental impacts at
RFETS, There are three sites (Pantex,
ORR, and SRS) where the Preferred
Alternative is to upgrade existing and
planned new facilities. Site-specific
mitigation measures fnr storage at these
sites have been described in the S&D
Final PEIS, and are summarized as
follows:

● At Pantex, to alleviate the effects
from using groundwater from the
Ogallala Aquifer, the city of Amarillo is
considering supplying treated
wastewater m Pantex from the
Hollywood Road Wastewater Treatment
Plant for industrial use; the Department
will use such treated wastewater to the
extent possible. Radiation doses to
individual workers will be kept low by
maintaining comprehensive badged
monitoring and programs to keep
worker exposures “as low as reasonably
achievable” (ALARA).

. At ORR. radiation doses to
individual workers will be kept low by
maintaining comprehensive badged
monitoring and ALARA programs,
including worker rotations. Upgrades
for HEU storage to meet performance
requirements will include seismic
structural modifications as documented
in Natural Phenomena Upgrade of the
Downsized/Consolidated Oak Ridge
Uranium/Lithium Plant Facilities. These
mtiifications will reduce the risk of
accidents to workers and the public.

. At SRS, to minimize soil erosion
impacts during construction, storm
water management and erosion control
measures will reemployed. Mitigation
measures for potential Native American
resources will be identified through
consultation with the potentially
affected tribes. Radiation doses to
individual workers will be kept low by
maintaining comprehensive badged
monitoring and ALARA programs
including worker rotations. The
modiffed Actinide Packaging and
Storage Facility (APSF) will be designed
and operated in accordance with
contemporary DOE Orders and
regulations to reduce risks to workers
and the public.

From a nonproliferation standpoint,
the highest standards for safeguards and
security will be employed during
transportation, storage, and disposition.

With respect to transportation, DOE will
coordinate the transport of plutonium
and HEU with State officials, consistent
with current policy, Although the actual
routes will be classified, they will be
selected to circumvent populated areas,
maximize the use of interstate
highways, and avoid bad weather. DOE
will continue to coordinate emergency
preparedness plans and responses with
involved states through a liaison
program. The packaging, vehicles. and
transport procedures being used are
specifically designed and tested to
prevent a radiological release under all
credible accident scenarios.

For the Preferred Alternative for
disposition, site-specific mitigation
measures will be addressed in the
follow-on, site-specific EIS, In the
Nonproliferation and Arms Control
Assessment of Weapons-Usable Fissile
Material Storage and Plutonium
Disposition Alternatives, measures are
proposed to reduce the possibility of the
theft or loss of material. For both
immobilization and MOX fuel
fabrication, bulk processing is the point
in the disposition process when the
material is most vulnerable to covert
attempts to steal or divert it. A variety
of opportunities for improving
safeguards, some of which are already
implemented at large, modern facilities,
include near realtime accounting,
increased automation in the process
design, and improved containment and
suweillance,

The security risks posed by
transportation can be reduced by
minimizing the amount of
transportation required (for example,
putting the plutonium processing and
MOX fabrication operations at the same
site), minimizing tie number of sites to
which material has to be shipped, and
minimizing the distance between those
sites,

F. Environmentally Preferable
Alternatives

The environmental analyses in
Chapter 4 of the S&D Final PEIS
indicate that the environmentally
preferable alternative (the alternative
with the lowest environmental impacts
over the 50 years considered in the
PEIS) for storage of weapons-usable
fissile materials would be the Preferred
Alternative, which consists of No
Action at Hanford, NTS, lNEL, and
LANL pending disposition, phaseout of
storage at RFETS, and upgrades that
would ultimately reduce environmental
vulnerabilities at ORR, SRS, and Pantex.

For disposition of surplus plutonium,
the environmentally preferable
alternative would be the No Disposition
Action alternative, because the
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plutonium would remain in storage in
accordance with decisions on the long-
term storage of weapons-usable fissile
materials, and there would be no new
Federal actions that could impact the
environment. For normal operations,
analyses show that immobilization
would be somewhat preferable to the
existing LWR and preferred alternatives,
although these alternatives, with the
exception of waste generated, would be
essentially environmentally
comparable, L,

Severe facility accident
considerations indicate that
immobilization options would be
environmentally preferable to the
existing reactor and preferred
alternatives, although the likelihood of
occurrence of severe accidents and the
risk to the public are expected to be
fairly low. Although No Disposition
Action would be environmentally
preferable, it would not satisfy the
purpose and need for the Proposed
Action, because the stockpile of sucplus
pl”to”i”m would not be reduced. and
the Nonproliferation and Export Control
Policy would not be implemented,

The hybrid approach (pursuing both
reactors/MOX and immobilization) is
being chosen over immobilization alone
because of the increased flexibility it
will provide by ensuring tiat plutonium
disposition can be initiated promptly
should one of the approaches ultimately
fail or be delayed, Establishing the
means for expeditious plutonium
disposition will also help provide the
basis for an international cooperative
effort that can result in reciprocal,
irreversible plutonium disposition
actions by Russia. (See discussion in
sections IV and V, below,)

N. Non-Environmental Considerations

A. Technical Summary Reports

To assist in the preparation of this
ROD. DOE’s OffIce of Fissile Materials
Disposition prepared and in July 1996
issued a Technical Summary Report for
Surplus Weapons- Usable Plutonium
Disposition and a Technical S“mmazy
Report for Long- Term Storage of
Weapons- Usable Fissile Materials.
These Technical Summary Reports
(TSRS) summarize technical, cost, and
schedule data for the storage and
disposition alternatives that are
considered in the S&D PEIS, After
receiving comments on each of tbe

i, TIIe~otentia] risk ofle,en, cancer fatality for
a maximally exposed individual of the public from
Ii retime accident-free oPe,ation under the “.,1..,
.Itern@tiV.S are: I .2x I@ t. I .2x1w7 f.r kreh.] .,,
1.2x1@ to 1.2x1&7 for lmmobtlizatlon
(vitriflcacion m ceramic immobilization), 1,3x1w.
[o 2.6xl@ for existing LWk, and 9.OX1O-, to
17. lb, for !he Preferred Alternative,

TSRS, DOE issued revised versions of
the reports in October and November,
1996, respectively.

1. Storage Technical Summzy Report

This report provides technical, cost
and schedule information for long-term
storage alternatives analyzed in the S&D
PEIS. The cost in fomzation for each
alternative is presented in constant 1996
dollars and also discounted or present
value dollars, It identifies both capital
costs and life cycle costs. The following
cmts are in 1996 dollars,

The cost analyses show that the
combination (preferced) alternative for
the storage of plutonium would provide
advantages to the Department with
respect to implementing disposition
technologies and would be the Ieazt
expensive compared to other storage
alternatives. The cost of the
combination (preferred) alternative
would be approximately $30 million in
investment and $360 million in
operating costs from inception until
disposition occurs. The cost of the
upgrade at multiple sites alter”ative
would be approximately $38o million in
investment and $3.2 billion in operating
costs for 50 years. The costs for the
consolidation alternative could range
from approximately $40 million to $36o
million in investment and $600 million
to $1.1 billion for operating costs for 50
years, depending on the extent to which
existing facilities and capabilities can be
shared with other programs at the sites,

The schedule analysis shows that the
upgraded storage facilities for
plutonium under the combination
(preferred) alternative could be
operational by 2004 at Pantex (Zone 12),
and by 2001 at SRS. The upgrade for the
storage of HEU could be completed by
2004 (or earlier), RFETS pits could be
received at Pantex beginning in 1997 in
Zone 4 on a temporary basis until Zone
12 upgrades are completed. The other
analyzed alternatives (upgrade and
consolidation) would require about six
years to complete.

2. Disposition Technical Summacy
Report

This report provides technical
viability, cost, and schedule information
for plutonium disposition alternatives
and variants analyzed in the S&D PEIS,
The variants analyzed in the repoct are
based on pre-conceptual design
information in most cases.

a. Technics/ Viabi/iry Estimares, Tbe
report indicates that each of the
alternatives appears to be technically
viable, although each is currently at a
different level of technical maturity,
There is high confidence that the
technologies are sufficiently mature to

allow procurement and/or construction
of facilities and equipment to meet
plutonium disposition technical
requirements and to begin disposition in
about a decade, 13

Reactor Alternatives—Light water
reactors (LWRS) ca” be readily
converted to enable the “se of MOX
fuels. Many European LWRS currently
operate on MOX fuel cycles. Although
some technical risks exist, they are all
amenable to engineering resolution.
Sufficient existing domestic reactor
capacity exists, unless significant delays
occur in the disposition mission.
CANDU reactors appear to be capable of
operating on MOX fuel cycles, but this
has never been demonstrated on any
industrial scale. Therefore, additional
development would be required to
achieve the level of maturity for the
CANDU reactors that exists for light
water reactors. Partially complete and
evolutionary LWRS would involve
increased technical risk relative to
existing LWfLS. as well as tbe need to
complete or build (and license) new
reactor facilities. The spent MOX fuel
waste form that resu Its from reactor
disposition of surplus plutonium will
have to satisfy waste acceptance criteria
for the geologic repository.

Immobilization Alternatives—All
vitrification alternatives require
additional research and development
prior to implementation of
immobilization of weapons-usable
plutonium. However, a growing
experience base exis~ relating to the
vitrification of high-level waste. These
existing technologies can be adapted to
the plutonium disposition mission,
though different equipment designs and
glass formulations will generally be
necessary due to criticality
considerations and chemical differences
between plutonium and HLW that may
affect tbe stability of the giass matrix.
Vitrification and ceramic
immobilization alternatives are similar
with regard to the technical maturity of
incorporating plutonium in their
respective matrices. The technical
viability of electrometallurgical
treatment has not yet been established
for the plutonium disposition mission.
The experimental data base for this
alternative is limited, and critical
questions on waste form performance
are not yet resolved. This alternative is
considered practical only if the
underlying technology is further

,, AC,.., ,iming would depend on lechnical

denwnztrations, follow.. site-specific
.. VifO.fne. Lal review, dclailcd cost estimates, and
lnterna, ional a~,.c,,,.,,,s.
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developed for spent nuclear fuels. la All
of the immobilization alternatives will
require qualification (to meet
acceptance criteria) of the waste form
for the geologic repository, and may
require legislative clarification or NRC
ndemaking,

Deep Borehole Alternatives—
Uncertainties for the deep borehole
alternatives relate to selecting and
qualifying a site: additional legislation
and regulations, or legislative and
regulatory clarification, may be
required. The front-end feed processing
operations for the deep borehole
alternatives are much simpler than for
other alternatives because no highly
radioactive materials are processed, thus
avoiding the need for remote handling
operations. Emplacement technologies
are comprised of largely low-technology
operations which would be adaptations
from existing hardware and proce=es
used in the oil and gas industry.

Hybrid Approaches—Two hybrid
approaches that combine technologies
were considered as illustrative
examples, using existing LWR or
CANDU reactors in conjunction with a
can-b-canister (immobilization)
approach. Hybrids provide insurance
against technical or institutional hurdles
which could arise for a single
technolo~ approach for disposition. If
any significant roadblock is encountered
in any one area of a hybrid, it would be
possible to simply divert the feed
material to the more viable technology.
In the case of a single technology, such
roadblocks would be more problematic.

b. Cost Estimates. The following
discussion is in constant 1996 dollars
unless otherwise stated.

(1) Investment Costs.
. The investment costs for existing

reactor variants tends to be about $1
billion; completing or building new
reactors increases the investment cost to
between $2 billion and $6 billion.

. The investment cost for the
immobilization alternatives ranges from
approximately $0.6 billion for the can-
in-canister variants to approximately $2
billion for new green field varianrs.ls

. Hybrid alternatives (combining both
immobilization and reactor alternatives)
require approximately $200 million
additional investment over the existing

,4 A ~.ent studyby theNationalRwawh

Council concludes that the electmmetall.r~ical
treatment technology is mots.tnciently mature 10
provide. reliable basis for timely plutonium
di$.osltlon. A. Evaluation of the
El:ct,.metallurgical Approach for Treat fnent Of
ExcessWeaponsPlutonium (National Academy
Press, Washington, D.C,, 199a).

,, ~men”e,d,, ~ean, , “aria”, ,“volvlng a new

facilltv, with.. exist!.e D1.ton!um.hand!ing
lnrras;Ncture “

light water reactor stand-alOne
alternatives.

. Investment costs for the deep
borehole alternatives range from about
$1.1 billion for direct emplacement to
about $1.4 billion for immobilized
emplacement.

. Alternatives that utilize existing
facilities for plutonium processing,
immobilization, or fuel fabrication
would realize significant investment
cost savings over building new facilities
for the same function.

. Large uncertainties in the cost
estimates exist, relating to both
engineering and institutional factora.

. Asigniff cant fraction of the
investment cost for an alternative/
variant is related to the front-end
facilities for the extraction of the
plutonium from pits and other
plutonium-baring materials and for
other functions that are common to all
alternatives.

(2) Life Cycle Costs.
. Thelife cvclecosts forhvbrid

alternatives a~e similar to th~ stand-
alone reactor alternatives, For the
existing LWWimmobilization hybrid
alternative @referred alternative), the
cost is $260 million higher than the
stand-alone reactor alternative; for the
CANDU/immobilization hybrid
alternative, the cost is $70 million
higher.

● The combined investment and net

OPrating cOsts fOr MOX fuel are higher
than for commercial uranium fuel: thus,
the cost of MOX fuel cannot compete
economically with low-enriched
uranium fuel for LWh or natural
uranium fuel for CANDU reactora.

● The can-hr-canister approaches are
the most attractive variants for
immobilization based on cost
considerations.

● Thedeev borehole alternatives are
more expen;ive than the can-in-canister
and existing reactor alternatives. The
immobilized borehole alternative life
cycle cost is$l billion greater than that
for the direct emplacement alternative
($3.6 billion vs. $2.6 billion).

. Large uncertainties in the cost
estimates exist, relating to engineering.
regulatory, and policy considerations.

c. Schedtde Estimates. The key
conclusions of the Disposition
Technical Summary Report with respect
to schedules areas follows

. Significant schedule uncertainties
exist, relating to both engineering and
institutional factors.

. OppOrtunities fOr compressing Or

‘x~f~ft%yg~;~;;~o ,herateit
which MOX fuel is consumed in
reactors will depend on the rate that
MOX fuel is provided and fabricated.

and the rate that plutonium oxide is
provided to the MOX fuel fabrication
faciiity.

● Thetime toattain production scaie
operation in existing LWRS and CANDU
reactors could be about 8-12 years,
depsnding on the need for and source
of test assemblies that might be
required.

● The time tocompiete the
disposition mission is a function of the
number of reactors committed to the
mission, among other factors, For the
variants considered, the time to
complete varies from about 24 to 31
years.

(2) Immobilization Alternatives.

. The time tostart the disposition
misaion ranges from 7t0 13 years,
depending on the technology used and
whether existing facilities are used.

. The operating campaign for the
immobilization alternatives at fuil-scaie
operation would be about 10years it is
possible to compressor expand the
operating schedule by several years, if
desired, by resizlng the immobilization
facility designs selected for analysis in
this study. The overall mission duration
(including research and development,
construction, and operation) is expected
to be about 18t024 years.

. Potential delays forstart-up of the
immobilization alternatives involve
completing process development and
demonstration, and qualifying the waste
form for a geologic repository.

(3) Deep Borehole Alternatives.. The
time to stafi-up Is expected to be 10
years.

. Theoperating drrration of the
mission wouid be about 10 years,
although completing ali burial
operations at the borehole site in 3 years
IS possible. Therefore, the overail
mission duration is estimated to be 20
years with accelerated emplacement
reducing the duration by about 7 years.

. Theschedule forthedeep borehole
alternatives would depend in part on
selecting andqualifying a site, and
obtaining legislative and regulatory
clarification as well as any necessary
permits.

(4) Hybrid Approaches.. Ingeneral,
the schedule data that apply to the
component technologies apply to the
hybrid alternatives as weil.

. Confidence in anearlystart-up and
an earlier completion can both be
improved with a hybrid approach,
reiative to stand-alone alternatives.

. Hybrid alternatives provide an
inherent back-up technology approach
to enhance confidence in attaining
schedule goais.
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B. Nonproliferation Assessment

To assist in the development of this
ROD, DOE’s Office of Arms Control and
Nonproliferation, with support from the
0tT3ce of Fissile Materials Disposition,
prepared a report, Nonproliferation and
Arms Control Assessment of Weapons-
Usable Fissile Material Storage and
Plutonium Disposition Alternatives, The
report was issued in draft form i“
October 1996, and following a public
comment period, was issued in final
form in January 1997, It analyzes the
nonproliferation and arms reduction
implications of the alternatives for
storage of plutonium and HEU, a“d
disposition of excess plutonium, It is
breed in part on a Proliferation
Vulnerability Red Team Report
prepared for the OffIce of Fissile
Materials Disposition by Sandia
National Laboratory, The assessment
describes the benefits and risks
associated with each option. Some of
the “options” and “alternatives’”
discussed in the Nonproliferation
Assessment are listed as “variants”
(such as can-in-canister) in the S&D
Final PEIS. The key conclusions of the
report, as presented in its Executive
Summary, are reproduced below.

1. Storage. . Each of the options
under consideration for storage of U.S.
weapons-usable fissile materials has the
potential to support U.S.
nonproliferation and arms reduction
goals, if impteme”ted appropriately,

● Each of the storage options could
provide high levels of security to
prevent theft of nuclear materials. and
could provide access to excess materials
for international monitoring.

. Making excess plutonium and HEU
available for bilateral U. S,-Russian
monitoring and International Atomic
Energy Agency (fAEA) safeguards, while
protecting proliferation-sensitive
information, would help demonstrate
the US. commitment never to return
this material to nuclear weapons,
providing substantial arms reduction
and nonproliferation benefits in the
near-term,

2. Disposition of U.S. Excess
Plutonium

a. In General. . Each of the options
for disposition of excess weapons
plutonium that meets the Spent Fuel
Standard would, if implemented
appropriately, offer major
nonproliferation and arms reduction
benefits compared to leaving the
material in storage in directly weapons.
usable form. Taking into account the
likely impact on Russian disposition
activities, the no.action alternative

aPPears tO be by far the least desirable
of thepl”tonium disposition options

from a nonproliferation and arms
reduction perspective,

. Carrying out disposition of excess
U.S. weapons plutonium, using options
that ensured effective nonproliferation
controls and resulted i“formsmeeti”g
the Spent Fuel Standard, would:

● reduce the likelihood that current
arms reductions would be reversed, by
significantly increasing the difficulty,
cost, and observability of returning this
plutonium to weapons:

. increase international confidence in
the arms reduction process,
strengthening political support for the
nonproliferation regime and providing a
base for additional arms reductions, if
desired:

. reduce long-term proliferation risks
posed by this material by further
helping to ensure that weapons-usable
material does not fall into the hands of
rogue states orterrotist groups: and

. lay the essential foundation for
parallel disposition of excess Russian
plutonium, reducing the risks that
Russia might threaten U.S. security by
rebuilding its Cold War nuclear
weapons arsenal, orthat this material
might be stolen foruse by potential
proliferators.

. Choosing the “no-action
alternative” of leaving U.S. excess
plutonium in storage in weapons-usable
form indefinitely, rather than carrying
out disposition

. would represent a clear reversal of
the U.S. position seeking to reduce
excess stockpiles of weapons-usable
materials worldwide;

. would make it impossible to
achieve disposition of Russian excess
plutonium;

. could undermine international
political support for nonproliferation
efforts by leaving open the question of
whether the United States wm
maintaining anoptio” for rapid reversal
of current arms redactions: and

. could undermine progressing
nuclear arms reductions.

● The benefit30f placing U, S,exces
plutonium under international
monitoring and then transforming it into
forms that met the Spent Fuel Standard
would be greatly increased, and the
risks of these steps significantly
decreased, if Russia took comparable
steps with its own excess plutonium on
a parallel track. Thetwo countries need
not use the same plutonium disposition
technologies, however.

. As the 1994 NAS committee
report Ie concluded, options for
disposition of US. excess weapons
plutonium will provide maximum

‘~ See footnote 3, above

nonproliferation and arms control
benefits if they:

. minimize the time during which the
excess plutonium is stored in forms
readily usable for nuclear weapons,

● Preseme material safeguards and
security during the disposition proces3,
seeking to maintain to the extent
possible the same high standards of
security and accounting applied to
stored nuclear weapons (the Stored
Weapons Standard):

. result in a form from which the
plutonium would be as inaccessible and
unattractive for weapons use as the
larger and growing quantity of
plutonium in commercial spent fuel (the
Spent Fuel Standard).

. In order to achieve the benefits of
plutonium disposition as rapidly w
possible, and to minimize the risks and
negative signals resulting from leaving
the excess plutonium in storage, it is
important for disposition options to
begin, and to complete the mission B
soon as practicable taking into account
nonproliferation, environment, safety,
and heaith, and economic constrain.
Timing should be a key criterion in
judging disposition options. Beginning
the disposition quickly is particularly
important to establishing the credibility
of the process, domestically and
internationally.

. Each of the options under
consideration for plutonium disposition
has its own advantages and
disadvantages with respect to
nonproliferation and arms control, but
none is clearly superior to the others.

. Each of the options under
consideration for plutonium disposition
can potentially provide high levels of
security and safeguards for nuclear
materials during the disposition
process, mitigating the risk of theft of
nuclear materials.

● Each of the options under
consideration for plutonium disposition
can potentially provide for effective
international monitoring of the
disposition process.

. Plutonium disposition can only
reduce, not eliminate, the security risk
posed by the existence of excess
plutonium, and will involve some rish
of its own:

. Because all plutonium disposition
options would take decades to
complete, disposition is not a near-term
solution to the problem of nuclear theft
and smuggling. While disposition will
make a long-term contribution, the near-
term problem must be addressed
through programs to improve security
and safeguarding for nuclear materials,
and to ensure adequate police, customs,
and intelligence capabilities to interdict
nuclear smuggling.
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. All plutonium disposition options
under consideration would involve
processing and transport of plutonium.
which will involve more risk of theft in
the short term than if the material had
remained in heavily guarded storage, in
return for the long-term benefit of
converting the material to more
proliferation-resistant forms.

. Both the United States and Russia
will still retain substantial stockpiles of
nuclear weapons and weapons-usable
fissile materials even after disposition of
the fissile materials currently
considered excess is complete. These
weapons and materials will continue to
pose a security challenge regardless of
what is done with excess plutonium.

. None of the disposition options
under consideration would make it
impossible to recover the plutonium for
use in nuclear weapons, or make it
impossible to use other plutonium to
rebuild a nuclear arsenal. Therefore,
disposition will only reduce, not
eliminate, the risk of reversal of current
nuclear arms reductions.

. A U.S. decision to choose reactor
alternatives for plutonium disposition
could offer additional arguments and
justifications to those advocating
plutonium reprocessing and recycle in
other countries. This could increase the
proliferation risk if it in fact led to
significant additional separation and
handling of weapons-usable plutonium.
On the other hand, if appropriately
implemented, plutonium disposition
might also offer an opportunity to
develop improved procedures and
technologies for protecting and
safeguarding plutonium, which could
reduce proliferation risks and would
strengthen U.S. efforts to reduce the
stockpiles of sevarated Dlutonium in
other countries: “

. Large-scale bulk processing of
plutoni~m. including processes to
convert plutonium pits to oxide and
prepare other forms for disposition. as
well as fuel fabrication or
immobilization processes, represents
the stage of the disposition process
when material is most vulnerable to
covert theft by insiders or covert
diversion by the host state. Such bulk
processing is required for all options,
however; in particular, initial
processing of plutonium pits and other
forms is among the most proliferation-
sensitive stages of the disposition
process, but is largely common to all the
options. More information about the
specific process designs is needed to
determine whether there are significant
differences between the various
immobilization and reactor options in
the overall difficulty of providing
effective assurance against theft or

diversion during the different types of
bulk processing involved. and if so,
which approach is superior in this
respect.

. Transuort of plutonium is the point
in the dispositiori process when the
material is most vulnerable to overt
armed attacks designed to steal
plutonium. With sufficient resources
devoted to security, however, high
levels of protection against such overt
attacks can be provided. International,
and particularly overseas, shipments
would involve greater transportation
concerns than domestic shipments. IT

b. Conclusions RelatinE to Specific
Disposition Options. -

. The reactor options. homogeneous
immobilization IS options, and deep
borehole immobilized emplacement
option can all meet the Spent Fuel
Standard. The can-in-canister options
are being refined to increase the
resistance to separation of the
plutonium cans from the surrounding
glass, with the goal of meeting the Spent
Fuel Standard. The deep borehole direct
emplacement option substantially
exceeds the Spent Fuel Standard with
respect to recovery by sub-national
groups, but could be more accessible
and attractive for recovery by the host
state than spent fuel. “ -

. The reactor options have some
advantage over tbe immobilization
options with respect to perceived
irreversibility, in that the plutonium
would be converted from weapons-
grade to reactor-grade, even though it is
possible to produce nuclear weapons
with both weapons and reactor-grade
plutonium. The immobilization and
deep borehole options have some
advantage over the reactor options in
avoiding the perception that they could
potentially encourage additional
separation and civilian use of
Dlutonium. which itself Doses
~roliferation risks. ‘

● Options that result in accountable
“item>’ (for purposes of international
safeguards) whose plutonium content
can be accurately measured (such as

,, ,nterna,iona,SW,pmen,,would be involved

(from the United Smtes to Canada) ii the CANDU
opt i.. were pursued as a result of i“ter”ati.anal
agreeme.~ among [he Us., Ca..d. and Ru~ia
Overseas stdPments would be involved if European
MOX i“el fabrication wem utilized in the l“terim
before a domestic MOX fabrication facility were
completed. The Preferred Alternative and the
decisions in thiz ROD do “ot involve E.roFan
MOX fuel fabrication.

,H The ,Crm ~omoge”eous immobilization,,

refers to mixing ofsol.t ions of pi.to”i.m and
eithec HLW or cesi.m i“ liquid form. followed by
solidification of the mixture in either glass or
ceramic matrices. This contrasts with the can-in-
ca.i$ter variant, in which the pluto”i.m and HLW
or cesiummaterials,,, “everactuallymixed
together.

fuel assemblies or imnlobilized cans
without fission products in the “can-in-
canister” option) offer some advantage
in accounting to ensure that the output
plutonium matches the input plutonium
frDm the process. Other options (such as
homogeneous immobilization OK
immobilized emplacement in deep
boreholes) would require greater
reliance on containment and
suweillance to provide assurance that
no material was stolen or diverted—but
in some cases could involve sin]vler
processing, easing the task of pr~viding
such assurance.

● The principal uncertainty with
respect to using excess weapons
plutonium as MOX in U.S. LWRS relates
to the potential difficulty of gaining
political and regulatory approvals for
the various operations required.

. Compared to the LWR option, the
CANDU option would involve more
transport and more safeguarding issues
atthereactor sites themselves (because
of the small size of the CANDU fuel
bundles and the on-fine refueling of the
CANDU reactors). Demonstrating the
use of MOX in CANDU reactors by
carrying out this option for excess
weapons plutonium disposition could
somewhat detract from U.S. efforts to
convince nations operating CANDU
reactors in regions of proliferation
concern nottopursue MOX fuel cycles,
but these nations are likely to base their
fuel cycle decisions primarily on factors
independent of disposition of this
material. Disposing of excess weapons
plutonium in another country long
identified with disarmament could have
significant symbolic advantages,
particularly if carried out in parallel
with Russia. Disposition of Russian
plutonium in CANDU reactors,
however, would require resolving
additional transportation issues and
additional questions relating to the
likely Russian desire for compensation
for the energy value of the plutonium.

. The immobilization options have
thepotential to be implemented more
quickly than the reactor options. They
face somewhat less political uncertainty
but somewhat more technical
uncertain than the reactor options.

i. The b ellhood of very Iot]g delays
in gaining approval for siting and
construction of deep borehole sites
represents a very serious arms reduction
and nonproliferation disadvantage of
the borehole option, ineither of its
variants. While thedeepboreholc
direct-emplacement optior) requires
substantially less bulk processit)g than
the other disposition options, that
option may not meet the Spent Fuel
Standard for retrievability by the host
state, as mentioned above. Any potential

Electronic Resource Library
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advantage from the reduced processing
is small compared to the large timing
uncertainty a“d the potential
retrievability disadvantage.

● Similarly, the electrometal i”rgical
treatment option, because it is less
developed than the other
immobilization options, involves more
uncertainty in when it could be
implemented, which represents a
significant arms reduction and
nonproliferation disadvantage. It does
not appear to have major compensating
advantages compared to the other
immobilization options,

● The “can-in-canister”
immobilization options have a timing
advantage over the homogeneous
immobilization options, in that, by
potentially relying on existing facilities,
they could begin several years sooner,
As noted above, however, modified
systems intended to allow this option to
meet the Spent Fuel Standard are still
being designed.

C. Comments on (he S&D Final PEIS

After issuing the Final PELS, DOE
received approximately 100 letters from
organizations and individuals
commenting on the alternatives
addressed in the PEIS. Many of these
letters expressed opposition to the MOX
fuel approach for surplus plutonium
disposition. The major concern raised in
these letters was the contention that the
use of MOX fuel is associated with
proliferation risk as well as additional
delays, costs, and safety and
environmental risks. Oneof these letters
was from a coalition of 14 national
organizations recommending that the
Department decide to utilize
immobilization for the disposition of all
surplus plutonium and that MOX be
retained for”se, ifat all, only as an
“ins”rance policy” ifimmobilizatio”
should prove infeasible, Several of those
I4 organizations also wrote separately
making similar points. Conversely,
many of the letters provided comments
in support of the “se of MOX fuel and/
or a dual path, while a few expressed

OPPOsitiOn to the immobilization
alternatives.

Seven of the letters received suggested
the use of disposition approaches that
were not analyzed inthe PEIS. Three of
these approaches (dropping plutonium
into volcanoes, burying it in the sea at
the base ofa volcano, and storing it in
large granite or marble structures) are
similar to options that were either
considered (but found to be
unreasonable) ina screening process
that preceded the PEIS, or were
addressed in the PEIS Comment
Response Doc”me”t. These approaches
were considered to bepote”tially

damaging to the environment, among
other things, and were therefore
dismissed as unreasonable. Three other
alternatives (plasma tech”cdogy, binding
and neutralizing pl”toni”m with anew
organic material, and use in rocket
engines) recommended in these letters
would require a substantial amount of
development and could not be
accomplished inthesame timeframe as
alternatives analyzedin the PEIS, One
commentor suggested adding the
plutonium to the radioactive sludge
being stored at Hanford for eventual
disposal. The Department views this as
unreasonable because of delays and
increased costs that would reincurred
in the program to manage the wastes in
the Hanford tanks. One commentor was

oppOsed tOtheutilization of Han ford’$
Fuels and Materials Examination
Facility for MOX fuel fabrication and
the Fast Flux Test Facilitv for MOX fuel

b“rnin? “Allo thelssues raised ln these letters
are covered in the body of the Final
PEIS inthe Comment Resoo”se
Document, the Summary Report of the
Screening Process (DOE/MD-0002,
March 19, 1995), the Technical
Summary Report for Surplus Weapons-
Usable Plutonium Disposition, or the
Nonproliferation and Arms Control
Assessment of Weapons-Usable Fissile
Material Storage and Pl”toni”m
Disposition Alternatives, which have
each been considered inreacbing this
Rnn-----

The Department’s decision for surplus
plutonium disposition is to pursue both
the existing LWR (MOX fuel) and
immobilization approaches. DOE
recognizes that the estimated life-cycle
cost of immobilization alone would be
less than that of the hybrid approach
(pursuing both), but the additional
expense would bewarranted by the
increased flexibility should one of the
approaches ultimately fail, and the
increased ability to influence Russian
plutonium disposition actions, (The
lowest cost approach would be the No
Disposition Action alternative; however,
as noted infection III. F, above, that
option would not satisfy the purpose
andneed for this program.) DOE also
recognizes that analyses in the PEIS
indicated that, fornormal operation. the
environmental and health impacts
would be somewhat lower for
immobilization, although, with the
exception ofwaste generation, impacts
for the preferred, immobilization, and
existing LWR (MOX) alternatives would
be essentially comparable (see prior
discussion).

Potential Iate”t cancer fatalities for
members of the public under the MOX
apprOach wOuld besignificandy higher

than under the immobilization approach
only under highly unlikely facility
accident scenarios; the risk (taking into
account accident probabilities) to the
public of latent cancer fatalities from
accidents would be fairly low for both
approaches.

From the nonproliferation standpoint,
results of the Nonproliferation and
Arms Control Assessment of Weapons.
Usable Fissile Material Storage and
Plutonium Disposition Alternatives (see
section IV,B) indicated that each of the
options under consideration for
plutonium disposition has its own
advantages and disadvantages, and each
can potentially provide high levels of
security and safeguards for nuclear
materials during the disposition
process, mitigating theriskoftheftof
nuclear materials. Initial processing of
plutonium pits and other forms is
among the most proliferation-sensitive
stages of the disposition process, but is
largely common to all the options.
Although the Assessment also
concluded that none of the approaches
isclearly superior to the others, both the
Nonproliferation Assessment and a
letter from the Secretary of Energy
Advisory Board Task Force on the No”.
proliferation and Arms Control
Implications of Weapons-Usable Fissile
Materials Disposition Alternatives
(included as Appendix B to the
Nonproliferation Assessment)
concluded that the hybrid approach
(both reactors/MOX and
immobilization) ispreferable beca”seof
uncertainties in each approach and
because it would minimize potential
delays should problems develop with
either approach. Numerous comment
letters have made similar points,

One such letter was received from five
individuals who were the U.S.
participants on the U,S.-R”ssia”
Independent Scientific Commission o“
Disposition of Excess Weapons
Plutonium, This letter supported the
dual-track approach on the grounds that
“rulingout reactors and thus depending
solely on vitrification as the only
apPrOach to plutonium disposition that
might be implementable anytime soon,
would have far bigger nonproliferation
liabilities then would the two-track
approach. ” These commentors argued
that designating only immobilization as
the preferred approach, with MOX as a
back-up, would have essentially all the
nonproliferation and arms reducdon
liabilities of a one-track approach,
which would weaken the U.S. position
and have severe consequences for the
likely success of programs to carry out
permanent disposition of weapons
plutonium in Russia, and therefore
jeopardize the success of programs to
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carry out U.S. disposition. These
commentors stated that without the
dual-track approach, the U.S. will lose
any leverage it might have over the
conditions and safeguards
accompanying the use of Russian
plutonium in their reactors. They also
pointed out that pursuing both the MOX
option and immobilization in the U.S.
may be the best way to convince Russia,
which currently favors converting its
own plutonium to MOX fuel, of the
value of immobilization for a portion of
its excess plutonium. These
commentors argued that the dual-track
aPPrOach would not undermine U.S.
nonproliferation policy. would not
increase the risk of nuclear theft and
terrorism, and would not lead to a new
domestic plutonium recycle industry
since it would not significantly affect
the huge economic barriers to using
MOX fuel on a commercial basis.

Two commentors expreaaed
opposition to plutonium recycling
(reprocessing), citing the Final Generic
Environmental Statement on the Use of
Recycle Plutonium in Mixed Oxide Fuel
in Light Water Cooled Reactors
(GESMO), NUREG-0002, which was
issued bythe NRCin 1976. and
President Carter’s decision to ban
plutonium recycling. DOE notes that
plutonium recycling is not part of the
plutonium disposition program or the
decisions in this ROD; on the contrary.
this ROD includes conditions on the use
of MOX fuel that are intended to
prevent the use of recycled plutonium

The use of MOX fuel in existing
reactors would be undertaken ina
manner that is consistent with the
United States’ policy objective on the
irreversibility of the nuclear
disarmament process and the United
States’ policy discouraging the use of
plutonium for civil purposes. To this
end, implementing the MOX alternative
would include government ownership
and control of the MOX fuel fabrication
facility at a DOE site, and use of the
facility only for the surplus plutonium
disposition program. There would be no
reprocessing or subsequent reuse of
spent MOX fuel. The MOX fuel would
be used in a once-through fuel cycle in
existing reactors, with appropriate
arrangements, inchtding contractual or
licensing provisions, limiting use of
MOXfueltosurplus plutonium
disposition.

One commentor, who opposed MOX
fuel use, urged DOE not to use European
MOXfuelfabrication capabilityifthe
MOXapproachis pursued, InthisROD,
DOE has not decided to use European
MOX fuel fabrication.

V. Decisions

A. Storage of Weapons. Usable Fissile
Materia)s

Consistent with the Preferred
Alternative in the S&D Final PEIS, the
Department has decided to reduce, over
time, the number of locations where the
various forms of plutonium are stored,
through a combination of storage
alternatives in conjunction with a
combination of disposition alternatives.
DOE will begin implementing this
decision by moving surplus plutonium
from RFETS as soon as possible,
tramporting the pits to Pantex
beginning in 1997, and non-pit
plutonium materials to SRS upon
completion of the expanded Actinide
Packing and Storage Facility (APSF),
anticipated in 2001. Over time, DOE
will store this plutonium in upgraded
facilities at Pantex and in the expanded
APSF. Surplus and non-surplus HEU
will be stored in upgraded facilities at
ORR. Storage facilities for the surplus
HEU will also be modified, as needed.
to accommodate international
inspection requirements consistent with
the President’s Nonproliferation and
Export Control Policy. Accordingly,
DOEhasdecided topursuethe
following actions for storage:

. Phaaeout storage ofall weapons.
usable plutonium at RFETS beginning
in 1997: move pits to Pantex, and non-
pit materials to SRS upon completion of
the expanded APSF. At Pantex, DOE
will repackage pits from RFETS in Zone
12, then place them in existing storage
facilities in Zone 4. pending completion
of facility upgrades in Zone 12. At SRS,
DOE will expand the planned new
APSF, and move separated and
stabilized non-pit plutonium materials
from RFETS to the expanded APSF
upon completion. Thesmall number of
pits currently at RFETS that are not in
shippable form will be placed in a
shippable condition in accordance with
existing procedures prior to shipment to
Pantex. Additionally, some pits and
non-pit plutonium materials from
RFETS could be used at SRS, LANL,
and Lawrence Livermore National
Laboratory (LLNL) for tests and
demonstrations of aspects of disposition
technologies (see disposition decision,
below). All non-pit weapons-usable
plutonium materials currently stored at
RFETS are surplus,

The Department’s decision to remove
plutonium from RFETS is based on the
cleanup agreement among DOE, EPA,
andthe State of Colorado for RFETS, the
proximity of RFETS to the Denver
metropolitan area, and the fact that
some of the RFETS pl”toni”m is
currently stored i” b”ildi”gs 371 and

376, two of the most vulnerable
facilities as defined by and identified in
DOE’s Plutonium Working Group
Report on Environmental, Safety, and
Health Vulnerabilities Associated With
the Department’s Plutonium Storage
(DOE/EH-04 14, November, 1994).

. Upgrade storage facilities at Zone
12 South (to be completed by 2004) at
Pantex to store those surplus pits
currently stored at Pantex, and surplus
pits from RFETS, pending disposition.
Storage facilities at Zone 4 will continue
to be used for these pits prior to

co:~:%o:!::::%::i preferred
alternative inthe Final Programmatic
Environmental Impact Statement for
Stockpile Stewardship and Management
(Stockpile Stewardship and
Management PEIS), store Strategic
Reserve pits at Pantex in other upgraded
facilities in ZOne 12.

The Department’s decision to
consolidate pit storage at Pantex places
the pits at a central location where most
of the pits already reside and where the
expertise and in frastructure are already
in place to accommodate pit storage. 19
Pantexhssmorethan 40yearsof
experience with the handling of pits.
Zone 12 facilities would be modified for
long-term storage of the Pantex
plutonium inventory and the small
number of pits transferred from RFETS
and SRS for a modest cost (about $10
million capital cost). Pursuant to the
Final EIS for the Continued Operation of
the Pantex Plant and Associated Storage
of Nuclear Weapon Components (DOE/
EIS-0225), DOE is proposing to
continue nuclear weapons stockpile
management operations and related
activities atthe Pantex Plant, including
interim storage of up to 20,000 pits. zo
Consequently, the storage of surplus pits
at Pantex would offer the opportunity to
share trained people and other
resources, and a decreased cost could be
realized over other sites without similar
experience. Using the Pantex Plant for
pit storage would also involve the
lowest cost and the least new
construction relative to other sites.

. Expand the planned APSFat SRS
(Upgrade Alternative) to store those
surplus, non-pit plutonium materials
currently at SRS and surplus non-pit
plutonium materials from RFETS,
pending disposition (see disposition
decision, below). DOE analyzed the

,“~3ma,, num~erofre,e.rc~ anddevelopme”,

pie located at WETS that have been and will
continue to be packaged and returned to LANL and
LLNL are .uNide the scoPe of [he S&D PEIS and
thh ROD,

~“The pils ihat ore to he moved to Pan,ex

p.r,...t 10 ,hs$ ROD f.!l with!. ,he 20~0 PI,
limit.
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potential impacts of constructing and
operating the APSF in the Final
Environmental Impact Statement,
Interim Management of Nuclear
Materials (DOE/EIS-0220) and
announced the decision to build the
facility in the associated ROD (60 FR
65300, December 19, 1995). DOE,
pursuant to the decisions announced
here to store surplus non-pit plutonium
at SRS, will likely design and build the
APSF and the expanded space to
accommodate the RFETS material as
one build ing,z I which DOE plans to
complete in 2001. The RFETS surplus
non-pit plutonium materials 22 will be
moved to SRS after stabilization is
performed at RFETS under corrective
actions in response to Defense Nuclear
Facilities Safety Board Recommendation
94- 1; and after the material is packaged
in DOE-approved storage and shipping
containers pursuant to existing
procedures. The surplus plutonium
already on-site at SRS and the
movement of separated and stabilized
non-pit plutonium from RFETS would
result in the storage of a maximum of 10
metric tons of surplus plutonium in the
new, expanded APSF at SRS. In
addition, shipment of the non-pit
plutonium from RFETS to SRS, after
stabilization, would only be
implemented if the subsequent ROD for
a plutonium disposition site (see
Section V. B., below) calls for
immobilization of plutonium at SRS.
Placement of surplus, non-pit
plutonium materials in a new storage
facility at SRS will allow utilization of
existing expertise and plutonium
hand!ing capabilities in a location
where disposition activities could occur
(see disposition decision, below). The
decision to store non-pit plutonium
from RFETS at SRS places most non-pit
material at a plutonium-competent site
with the most modern, state-of-the-art
storage and processing facilities, and at
a site with the only remaining large-
scale chemical separation and
processing capability in the DOE

2, B.iidi. g the APSF in this way, rather than as

origi.atly configured plus vn expansion, will ..1
increase the poten, ial impacls of constructing and
o.eratinc the f,cilitv bevond those analvzed in the
SkD Fin;l PEIS in c~nj;ncli.. with (he-analyses in
the Final Environmental Impact Statement, Interim
Management of Nuclear Material,.

~~This decision does not include residues .(
RFETS that ate less than 50-percent plutonium by
weight, or scrub alloys, Tt>e management and
disp<>sition of those materials has been or is being
considered i. separate NEPA reviews, See
Environmental AssessmeII\ for Solid Residue
Treatment, Repackaging. and S,orage (DOEIEA.
1120, APril 1996], Notice of Intent to P,ePace an EIS
on [he Man.gei.en, of Cer!ain Plutonium Residues
and Scrub Alloy S,ored a, ,he Rocky Flas
Environmental Technology Site (61 FR 58866,
Nove”,ber 19, 1996),

complex. ~~Pits currently located at SRS
will be moved to Pantex for storage
consistent with the Preferred
Alternative in the Stockpile
Stewardship and Management PEIS.
There are no strategic non-pit materials
currently located at SRS.

. Continue current storage (No
Action) of surplus plutonium at Hanford
and INEL, pending disposition (or
movement to lag storage 24 at disposition
facilities when selected).z~ This action
will allow surplus plutonium to remain
at the sites with existing expertise and
plutonium handling capabilities, and
where potential disposition activities
could occur (see disposition decision,
below). There are no non-surplus
weapons-usable plutonium materials
currently stored at either site.

. Continue current storage (No
Action) of plutonium at LANL, pending
disposition (or movement to lag storage
at the disposition facilities). This
plutonium will be stored in stabilized
form with the non-surplus plutonium in
the upgraded Nuclear Material Storage
Facility pursuant to the No Action
alternative for the site.

. Take No Action at the NTS. DOE
will not introduce plutonium to sites
that do not currentlv have Dlutonium in. .

‘twfigradestorage facilities at theY-
12 Plant W–t 2) (to be comoleted bv
2004 or earlier) at ORR to ~tore no~-
surplus HEU and surplus HEU pending
disposition. Existing storage facilities at
Y-12 will be modified to meet natural
phenomena requirements, as
documented in Natural Phenomena
Upgrade of the Downsized/Consolidated
Oak Ridge UraniumlLithium Plant
Facilities (Y/EN-5080, 1994). Storage
facilities will be consolidated, and the
storage footprint will be reduced, as
surplus HEU is dispositioned and
blended to low-enriched uranium,
pursuant to the ROD for the Disposition
of Surnlus Hizhlv Enriched Uranium
Final ~nviron”me>tal Impact Statement
(61 FR 40619, August 5, 1996).
Consistent with the Preferred

11 SRS ,, 0., .f ,he ~mfe,red ,a.d,d@te ,ite, for

plutonl.m disposition facilities, including the
potential for the early surt of disposition by
;mmobilizatio. using the canin->anister option at
the DWPF,

,4 Lag ,to,age is temPocary storage at the
appl Ic.ble dis~sltion facillty.

,, Lawrence M,e,m.,, i.latic,nal Laboratory
(LLNL] currently stores 0.3 metric ton, of
pl.tent.m, which ace primadly research and
development and operational feedstmk materials
..[ surplus to government needs. Adequate storage
facilities for this material currently exist at LLNL,
where !( will be stored and used for research and
development activities. None of the plutonium
stored at LLNL falls within the scope of the
disposition alternatives i“ the S&D Final PEIS or
the disposition decisions in this ROD,

Alternative in the Stockpile
Stewardship and Management PEIS,
HEU strategic reserves will be stored at
the Y–12 Plant.

B. Plutonium Disposition

Consistent with the Preferred
Alternative in the S&D Final PEIS, DOE
has decided to pursue a strategy for
plutonium disposition that allows for
immobilization of surplus weapons
plutonium in glass or ceramic fornls and
burning of the surplus plutonium as
mixed oxide fuel (MOX) in existing
reactors. The decision to pursue
disposition of the surplus plutonium
using these approaches is supported by
the analyses in the Disposition
Technical Summary Report (section
IV.A.2 above) and the Nonproliferation
Assessment (section IV.B above), as well
asthe S&D Final PEIS. The results of
additional technolo~ development and
demonstrations, site-specific
environmental review, detailed cost
proposals, nonproliferation
considerations, and negotiations with
Russia and other nations will ultimately
determine the timing and extent to
which MOXas well as immobilization
isdeployed .TheseeffortswiR provide
the basis and flexibility for the United
States to initiate disposition efforts
either multilaterally or bilaterally
through negotiations with other nations,
or unilaterally .ss an example to Russia
and other nations.

Pursuant to this decision, the United
States policy not to encourage the civil
useof plutonium and, accordingly, not
to itself engage in plutonium
reprocessing for either nuclear power or
nuclear explosive purposes, does not
change. Although under this decision
some plutonium may ultimately be
burned in existing reactors, extensive
measures will be pursued (see below) to
ensure that federal support for this
unique disposition mission does not
encourage other civil uses of plutonium
orptutoni”m reprocessing. The United
States will maintain its commitments
regarding the use of plutonium in civil
nuclear programs in western Europe and
Japan.

The Disposition Technical Summary
Report (section lV.A.2 above) concluded
that the lowest cost option for
plutonium disposition would be
immobilization using the can-in-canister
variant and existing facilities to the
maximum extent possible, with a net
life-cycle cost of about $1.8 bitlion. The
Disposition Technical Summary Report
also estimated that the net life-cycle cost
of the hybrid immobilizationlMOX
approach would be about $2,2 billio”,
The additional expense of pursuing the
hybrid approach would be warranted by
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the increased flexibility it would
provide, as noted in the
Nonproliferation Assessment, to ensure
that plutonium disposition could be
initiated promptly should one of the
approaches ultimately fail or be
delayed. Establishing the means for
expeditious plutonium disposition will
also help provide the basis for an
international cooperative effort that can
result in reciprocal, irreversible
plutonium disposition actions by
Russia. This disposition strategy signals
a strong U.S. commitment to reducing
its stockpile of surplus plutonium,
thereby effectively meeting the purpose
of and need for the Pro osed Action.

To’accomplish thep~to”i”m
disposition mission, DOE will use, to
the extent practical, new as well as
mtiified existing buildings and
facilities for portions of the disposition
mission. DOE will analyze and compare
existing and new buildings and
facilities, and technology variations, in
a subsequent, site-specific EIS. In
addition, all disposition facilities will
be designed or modified, as needed, to
accommodate hrtemational inspection
requirements consistent with the
President’s Nonproliferation and Export
Control Policy. Accordingly, DOE has
decided to pursue the following strategy
and supporting actions for plutonium
disposition

. Immobilize plutonium materials
using vitrification or ceramic
immobilization at either Hanford or
SRS, in new or existing facilities.
Immobilization could be used for pure
or impure forms of plutonium. In the
subsequent EIS (referenced above), DOE
anticipates that the preferred alternative
for vitrification or ceramic
immobilization will include the can-in-
canister variant, utilizing the existing
HLW and the DWPF at SRS (see below).
Alternatively, new immobilization
facilities could be built at Hanford or
SRS. The immobilized material would
be disposed of in a geologic repository.
Pursuant to appropriate NEPA review,
DOE will continue the research and
development leading to the
demonstration of the can-in-canister
variant at the DWPF using surplus
plutonium and the development of
vitrification and ceramic formulations,

. Convert surplus plutonium
materials into mixed oxide (MOX) fuel
for use in existing reactors. Pure surplus
plutonium materials including pits,
pure metal, and oxides could be
converted without extensive processing
into MOX fuel for use in existing
commercial reactors. Other, already
separated forms of surplus plutonium
would require additional purification.
Uhis purification would not involve

reprocessing of spent nuclear fuel.) The
Government-produced MOX fuel (from
plutonium declared surplus to defense
needs) would be used in existing LWRS
with aonce-through fuel cycle, with no
reprocessing or subsequent reuse of the
spent fuel. In addition, DOE will
explore appropriate contractual limits to
ensure that any reactor license
modification for use of the MOX fuel is
limited to governmental purposes
involving the disposition of surplus,
weapons-usable plutonium, so as to
discourage general civil use of
plutonium-based fuel. The spent MOX
fuel would be disposed of in a geologic
repository. If partially completed LWR.S
were to be completed by other parties,
they would be considered for this
mission. The MOX fuel would be
fabricated in a domestic, government-
owned facility at one of four DOE sites
(SRS, Hanford, INEL, or Pantex).

The Department reserves as an option
the potential use of some MOX fuel in
CANDU reactors in Canada in the event
that a multilateral agreement to deploy
this option is negotiated among Russia.
Canada, and the United States. DOE will
engage in a test and demonstration
program for CANDU MOX fuel
consistent with ongoing and potential
future cooperative efforts with Russia
and Canada.

The test and demonstration activities
could occur at LANL and at sites in
Canada, potentially beginning in 1997,
and will be based on appropriate NEPA
review. Fabricatiorr of MOX fuel for
CANDU reactors would occur in a DOE
facility, as would be true in the case of
domestic LWRS. Strict security and
safeguards would be employed in the
fabrication and transport of MOX fuel to
CANDU reactors, as well as domestic
reactors. Whether, and the extent to
which, the CANDU option is
implemented will depend on multi-
national agreements and the results of
the test and demonstration activities,

Due to technology, complexity,
timing, cost, and other factors that
would be involved in purifying certain
plutonium materials to make them
suitable for potential use in MOX fuel,
approximately 30 percent of the tOtal
quantity of plutonium that has been or
may be declared surplus to defense
needs would require extensive
purification for use in MOX fuel, and
therefore will likely be immobilized. Of
the plutonium that is currently surplus,
DOE will immobilize at least 8 metric
tons that it has determined are not
suitable for use in MOX fuel.z~ DOE

>.Thes&D Final PEIS, for PurPOSeSOf@”.lYSiS
of impacts of the preferred .Iternatlve (using both
reactors andimmobillzation), as.med Ihat about

reserves the option of “sing the
immobilization approach for all of the
surplus plutonium.

The timing and extent to which either
option is ultimately utilized will
depend on the results of international
agreements, future technology
development and demonstrations, site-
speciffc environmental review, detailed
cost proposals, and negotiations with
Russia and other nations. [n the event
both technologies are utilized, because
the time required for plutonium
disposition using reactors would be
longer than that for immobilization. it is
probable that some surplus plutonium
would. be immobilized initially. prior to
completion of reactor irradiation for
other surplus plutonium.
Implementation of this strategy will
involve some or all of the following
supporting actions:

. Construct and operatea plutonium
vitrification facility or ceramic
immobilization facility at either Hanford
or SRS. DOEwill analyze alternative
locations at these two sites for
constructing new buildings or using
modified existing buildings in
subsequent, site-specific NEPA review.
SRS has existing facilities (the DWPF)
and in frastructure to support an
immobilization mission, and at Hanford,
DOE has proposed constructing and
operating immobilization facilities for
the wastes in Hanford tanks. 27 DOE will
not create new infrastructure for
immobilizing plutonium with HLW or
cesium at INEL, NTS, ORR, or Pantex.
Due to the substantial timing and cost
advantages associated with the can.in-
canister option, as discussed in the
Technical Summary Report For Surplus
Weapons-Usable Plutonium Disposition
and summarized insectionlV.A.2,
above, DOE anticipates that the
proposed action for immobilization in
the follow-on plutonium disposition EIS
will Include theuseofthe can-in-
canister option atthe DWPFat SRS for
immobilizing a portion of the surplus,
non-pit plutonium material. z%

30 Percent (approximately 17 MTIof the SU,PIUS
plutonium matedals might be immobilized becaux
they.re impure. DOEsdecision here that
immobilization will be used for at least 8 MT
currently located at SRS and RFETS is based on
DOS’, ,.,,,.( assessment that that quantity of
materi.l issolow i.q.alltyth.t itsp.rificatlo. for
usei. MOXf.ei wo.ld.ot becost-e~ective, This
decision does not preclude immobilizing all of the
s.~l.splutonium, but it does preclude .sing the
MOX/reactor approach f., all of the material,

Z, See Final Environmental Impact Statement for
the Ta.k Waste Remediatlon System, Ha. ford Site,
Richland, Washing,.. (DOEIEIS-0189, August
1996); ROD ex~c[ed early in 1997

,, ~~~ ,Xpe,m ,0 ,,,ue , No,,,, of ,“!,., !.

p,ep.r, the f.11.w-.. BIs shortlyf.11.wi.a this
ROD. Reasonable .Iter”ati.es foc the pro~$ed
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. Construct and operate a plutonium
conversion facility for non-pit
plutonium materials at either Hanford
or SRS. DOE will collocate the
plutonium conversion facility with the
vitrification or ceramic immobilization
facility discussed above. [n subsequent,
site-speciffc NEPA review, DOE will
analyze alternative locations at Hanford
and SRS for constructing new buildings
or using modified existing buildings for
the plutonium conversion facility.

. Construct and operate a pit
disszsemblylconvemion facility at
Hanford, INEL, Pantex, or SRS (only one
site). DOE will not introduce plutonium
to sites that do not currently have
plutonium in storage. Therefore, two
sites analyzed in the S&D PEIS, NTS
and ORR, will not be considered further
for plutonium disposition activities.
DOE will analyze alternative locations
at Hanford, INEL, Pantex. snd SRS for
constructing new buildings or using
modified existing buildings in
subsequent, site-specific NEPA review.
Based on appropriate NEPA review,
DOE anticipates demonstrating the
Advanced Recovery and Integrated
Extraction System (ARIES) concept at
LANL for pit dissssemblyiconversion
beginning in fiscal year 1997.

. Construct and operate a domestic,
government-owned, limited-purpose
MOX fuel fabrication facility at Hanford,
INEL, Pantex, or SRS (only one site). As
noted above, NTS and ORR will not be
considered further for plutonium
disposition activities. In follow-on
NEPA raview, DOE will analyze
alternative locations at Hanford, INEL,
Pantex, and SRS, for constructing new
buildings or using modified existing
buildings. The MOX fuel fabrication
facility will serve only the limited
mission of fabricating MOX fuel from
plutonium declared surplus to U.S.
defense needs, with shut-down and
decontamination and decommissioning
of the facility upon completion of this
mission. 29

DOES program for surplus plutonium
disposition will be subject to the highest
standards of safeguards and security for
storage, transportation, and prmessing

action will be considered in the follow.on
dtspmition EIS.

,“ DDE ,uppm external regulation of its
facltitiw, and in the RerwrI of Depatiment of E.,,0
Working Group.. External Regulation lDOElUF-
DIM1 Dece*r 19961, DDE proposed to seek
legislation that would Snerally require NRC
llce- for new DDE facilities, ~eref.m, DOE
anticipates seeking.. NRC Iiceme for the MOX
fuel fabrication facility, which would k limited to
a Iicen= to fabricate MOX fuel from plutonium
declsred surplus to defense needs, DDE may also
-k Ie@sl.tion that would by sutute limit the MOX
ruel r.b,ication racillty t. dlspition of SUTIUS

plutonium,

(particularly during operations that
involve the greatest proliferation
vulnerability, such as during MOX fuel
preparation and transportation),’ and
will include International Atomic
Energy Agency verification as
appropriate. Transportation of al!
plutonium-bearing materials under this
program, including the transportation of
prepared MOX fuel to reactDrs. will bs
accomplished using the DOE
Transportation Safeguards Division’s
“Safe Secure Transpotis” (SSTS), which
affords these materials the same level of
transportation safety. security. and
safeguards as is used for nuclear
weapons.

Pursusrtt to aoDrooriate NEPA
review(s). DOE ‘Jill ~ontinue r-arch
and development and engage in further
testing and demonstrations of
plutonium disposition technologies
which may include: dissolution of small
quantities of plutonium in bth glass
and ceramic formulation: experiments
with immobilization equipment and
system% fabrication of MOX fuel pellets
for demonstrations of reactor irradiation
at lNEL, mechanical milling and mixing
of plutDnium and ursnium fead; and
testing Df shipping and storage
containers for certification, in addition
to the testing and demonstrations
previously described for the can-in-
CaniSteK immDbilizatiDn variant, the
ARIES system, and other plutonium
processes.

DOE haz decided not tD pursue
several disposition alternatives that
were evaluated in the S&D PEIS: two
daap borehole alternatives,
electrometallurgical treatment,
evolutionary reactors, and partially -
completed reactors (unless they were
completed by others, in which case they
would qualify as existing reactors).
Although the deep bDrehole ,Dptions are
technically attractive, the institutional
uncertainties associated with siting of
borehole facilities make timely
implementation Df this alternative
unlikely. To implement the borehole
alternatives, new legislation and
regulations. or clarification of existing
regulations, may be necessary. DOE has
decided not to pursue the
electrometsllurgical treatment option for
immobilization because its technology
is less mature than vitrification or
ceramic immobilization. Jo DOE has
decided nDt to pursue evolutionary
reactors or partially-completed reactors
because they offer no advarrtages Dver
existing reactors for plutonium

>,,An ,vaI.aIio. by the National Research

Council !. a recent report (see fwtnote 12, .hve)
concluded that the electmmetall.rgical treatmnt

pm.e= iS ..t s.mciently mat.~ t. pr..id. a
reliable basis for timely plutonium dispositi.a”.

dispDsitiOn and would involve higher
cDsts, greater regulatory uncertainties,
higher environmental impacts from
construction, and less timely
commencement of disposition actions.

VI. Conclusion

DOE has decided to implement a
program to provide for safe and secure
storage Df weapons-usable fissile
materials and for disposition of
weapons-usable plutonium that is
declared excess to national security
needs (now or in the ftlture), as
specified in the Preferred Alternative in
the S&D Final PEIS. DOE will
consolidate the storage of weapons-
us~ble plutonium by upgrading and
expanding existing facilities at the
Pantex Plant in Texas and SRS in South
Carolina, continuing storage of surplus
plutonium currently onsite at Hanford,
LANL, and INEL pending disposition,
and continuing storage Df weapons-
usable HEU at DOE’s Y– 12 Plant in
Tennessee, in upgraded and, m surplus
HEU is down-blended under the ROD
for Disposition Df Surplus Highly
Enriched Uranium Final Environmental
Impact Statement, consolidated
facilities. DOE will prDvide fDr
disposition of surplus plutonium by
pursuing a strategy that allows: (1)
Immobilization of surplus plutonium for
dispDsal in a repository pursuant to the
Nuclear Waste Prdicy Act, and (2)
fabrication of surplus plutonium into
MOX fuel, for use in existing domestic
commercial reactors (and potentially
CANDU reactors, depending on future
agreement with Russia and Canada).
The timing and extent to which each of
these disposition technologies is
deployed will depend upDn the results
of future technolow development and
demonstrations, site-specific
environmental review, detailed cost
proposals, and the results of
negotiations with Russia, Canada, and
other nations. This programmatic
decisiDn is effective upon being made
Dublic, in accordance with DOE’s
regulations implementing NEPA (10
CFR 1021.315). The goals of this
prDgram are to supp;rt U.S. nuclear
weapons nonproliferation policy by
reducing global stockpiles of excess
fissile materials so that they may never
be used in weapons again. This program
will demonstrate the United States”
commitzrrent to its nonproliferation
goals, as specified in the President’s
Nonproliferation and Export Control
Policy of 1993, and provide an example
for other nations. where stockpiles Df
surplus weapons-usable fissile materials
may be less secure from potential theft
Dr diversion than those in the United
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States, to encourage them to take similar
actions.

The decision Drocess reflected in this
Notice complies’ with the requirements
of the National Environmental Policy
Act (42 USC, S4321 et seq.) and its
implementing regulations at 40 CFR
Parts 1500-1508 and 10 CFR Part 1021.

Issued In Washington, D.C., January 14,
1997.
Hazel R. O’Leary,
secretaiy
[FR Do.. 97-1355 Filed 1-17-97:8:45 aml

81LUNG CODE W5C-01-P

Energy Information Administration

Agency Information Collection
Activities: Proposed Collection;
Comment Request

SUMMARYThe Energy Information
Administration (EIA) is soliciting
comments concerning the proposed
three-yesr extension of existing form
DOE-887, “Department of Energy
Customer Survey s.”

DATES: Written comments m”st be
submitted onorbefore March 24, 1997.
If you anticipate that you will be
submitting comments, but find it
difficult to do so within the period of
time allowed by this notice, you should
advise the contact listed below of your
intention to do so as soon as possible.
ADDRESSES: Send comments to Herbert
T, Miller, Office of Statistical Standards,
EJ-73. Forrestal Buildine. U.S.
Department of Energy, @sshington, DC.
20585, [Phone 202-426-1103, FAX 202-
426-1081, or e-mail
hmiller@eia.doe. gov).
FOR FURTHER INFORMATION: Requests for

additional in formation shotddbe

directed to Herbert Miller at the address

listed above.
SUPPLEMENTARYINFORMATION:

L Background
[1.Current Actions
111.Request for Comments

I. Background

In order to fulfill its responsibilities

under the Federal Energy

Administration Act of 1974 (Pub. L, No,

93-275) and the Department of Energy
Organization Act (Pub. L. No. 95-91),
the Energy Information Administration
is obliged tD carry out a central,
comprehensive, andunified energy data
and information program. Aspart of this
program, EIA collects, evaluates,
assembles, analyzes, and disseminates
data and information related to energy
resource resewes, production, demand,
and technology and related economic
and statistical information relevant to

the adequacy of energy resDurces to
meet demands inthe near and longer
term future for the Nation’s economic
and social needs,

The Energy Information
Administration, as part of its continuing
effort to reduce paperwork and
respondent burden (required by the
Paperwork Reduction Act of 1995 (Pub,
L. 104-13) ),conducts apresurvey
consultation program to provide the
general public and other Federal
agencies with an opportunity to
comment on proposed andlor
continuing reporting forms. This
program helps to ensure that requested
data can be provided in the desired
format, reporting burden is minimized,
reporting forms are clearly understood,
and the impact of collection
requirementson respondents can be
properly assessed. Also, EIA will later
seek approval by the Offfce of
Management and Budget (OMB) for the
collections under Section 3507(h) of the
Papemork Reduction Act Df 1995 (Pub.
L. No. 104–13. Title 44, U. S. C, Chapter
35).

On September 11, 1993, the President
signed Executive Order No. 12862
aimed at ““ ● * ensuring the Federal
government provides the highest quality
service possible to the American
people.” The Order discusses suweys as
a means for determining the kinds and
qualities Df service desired by Federal
Government customers and for
determining satisfaction levels for
existing sewices. These voluntary
customer surveys will be used to
ascertain customer satisfaction with the
Department of Energy in terms of
services and products. Respondents will
be individuals and organizations thst
are the recipients of the Department’s
services and products. Previous
customer su weys have provided useful
information to the Department for
assessing how well the Department is
delivering its services and products and
for making improvements, The results
are used internally and summaries are
provided to the OffIce of Management
and Budget onan annual basis, and are
used tosatisfy the requirements and the
spirit of Executive Order No. 12862.

IL Current Actions

The request to OMB will be for a
three-year extension of the expiration
date of approval for DOE to conduct
customer suweys. During the past
clearance cycle, 0ver20cust0mer
surveys have been conducted by
telephone and mail. (Examples of
previously conducted customer surveys
areavailable upon request.) Our
planned activities in the next 3 fiscal
years reflect our increased emphasis on

and expansion of these activities,
including an increased use of electronic
means for obtaining customer input
(CD-ROM and World Wide Web).

111. Request for Comments

Prospective respondents and other
interested parties should comment on
the actions discussed in item 11.The
following guidelines are provided to
assist in the preparation of responses.

General Issues

A. Is the proposed collection of
information necessary, taking into
account Its accuracy, adequacy, and
reliability, andtheagency’s ability to
process the information it collects in a
useful and timely fashion?

B. What enhancements can EIA make
to the quality, utility, and clarity of the
information to be collected?

As a PotentiaJ Respondent

A. Average public reporting burden
for a customer suwey is estimated to be
.25 hours per response (8,333
respondents peryearx 15 minutes per
response = 2.083 hours annually).
Burden includes the total time, effort, or
financial resources expended to
generate, maintain, retain, or disclose or
provide the information including (1)
reviewing instructions; (2) developing,
acquiring, installing, and utilizing
technology and systems for the purposes
of collecting. validating, verifying,
processing, maintaining, disclosing and
providing information; (3) adjusting the
existing ways to comply with any
previously applicable instructions and
requirements: (4) training personnel to
respond toacollection of information:
(5) searching data sources; (6)
completing and reviewing the collection
of information: and (7) transmitting, or
otherwise disclosing the information.

Please comment on (1) the accuracy of
ourestimate and (2) how the agency
could minimize the burden of the
collection of information, including the
use of automated collection techniques
or other forms of information
technology.

B. EIA estimates that respondents will
incur no additional costs for reporting
other than the hours required to
complete the collection. What is the
estimated (1) total dollar amount
annualized for capital and start-up costs
and (2) recurring annual doilar amount
of operation and maintenance and
purchase of services costs associated
with this data collection? The estimates
should take into account the costs
associated with generating, maintaining,
and disclosing or providing the
information.
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collection o“ the respondents, including
through the use of information
technology.

Dated: May 16, 1997.
Gloria Parker,
Director, Information Resources Management
croup.

OffIce of Management

Type of Review: New.
Title: Department of Education

Federal Cash Award Certification
Statement and Department of Education
Federal Cash Quarterly Confirmation
Statement.

Frequency: Annually.
Affected Public: Business or other for.

profit; Not for Profit i“stitutio”s;
Federal Government; State, Local or
Tribal Government, SEAS or LEAs.

Annual Reporting and Recordkeeping
Hour Burden:

Responses: 12,000.
Burden Hours 38,160.

Abstract: The collection of the Federal
Cash Award Statement is necessary for
the Agency to monitor cash advanced to
grsntees and to obtain expenditure
information for each grant from
grantees. Information collection is used
to report total outlays to the Office of
Management and Budget and tbe
Department of the Treasury and is used
to project tbe Federal government’sand
the Department’s financial condition.
This information collection also enables
the Department to provide Treasury
with outlay information to facilitate
Treasury’s estimation of future
borrowing requirements, Respondents
include over 12,000 State, local, college,
university, proprietary school and non-
profit grantees who draw funds from the
Department.

The collection of Federal cash
quarterly confirmation statement
enables grantees to identify
discrepancies in grant autborizations,
and funds drawn and funds refunded.
Action is required only if a grantee’s
records do not agree with the
information contained on the statement,
This information will be used to help
grantees report and initiate resolution of
discrepancies. Respondents i“cl”de
over 12,000 State, local, college,
university, proprietary school and non-
profit grantees who draw funds from the
Department.

Oflice of Special Education a“d
Rehabilitate ive Services

Type of Review: New.
Tjtle: Grantee Reporting Form.
Freq”e”cy: A“””atty.
Affected Public: Business or other for.

profit: Not- fOr-prOfit institutions; State,
local or Tribal Gov’t, SEAS or LEAs.

Annual Reporting and Recordkeepbg
Hour Burden:

Responses: 165.
Burden Hours: 330.

Abstract: Rehabilitation Services
Administration (RSA)training granrs
provide stipends to ‘RSA Scholars” in
order to train skilled rehabilitation
personnel. Grantees are required to
“track” scholars, relative to the
“payback” provision in the
Rehabilitation Act. Data collection is
reported annually to RSA i“ order to
monitor performance and report
progress to Congress.

[FR Dec. 97-13413 Filed 5-21-97; 8,45 am]
nlLuNGCODE40W-01-M

DEPARTMENT OF ENERGY

Surplus Plutonium Disposition
Environmental Impact Statement

AGENCY:Department of Energy
ACnON: Notice ofi”te”t

SUMMARWThe Department of Energy
(DOE) announces its intent to prepare
an Environmental Impact Statement
(EIS) pursuant to the National
Environmental Policy Act (NEPA) on
thedisposition of United States’
weapons-usable surpl”s plutonium.
This EIS is tiered from tbe Storage and
Disposition of Weapons-Usable Fissile
Materials Programmatic Environmental
Impact State;ent (Storage and
Disposition PEIS) (DOE/EIS-0229)
iss;ed in Decembe’r 1996, andtbe’”
associated Record of Decision (62FR
3014), issued on January 14, 1997.

The EIS will examine reasonable
alternatives and potential
environmental impacts for the proposed
siting, construction, and operatio”of
three types of facilities for plutonium
disposition. Tbe first is a facility to
disassemble and convert pits (a nuclear
weapons component) into plutonium
oxide suitable for disposition, As
explained inthe Jantrary 1997 Record of
Decision, this pit disassembly a“d
conversion facility will be located at
eitber DOE’s Hanford Site, Idaho
National Engineering and
Environmental Laboratory (INEEL),
Pantex Plant, or Sava””ah River Site
(SRS). The second is a facility to
immobilize surpll]s plutonium in a glass
or ceramic form for disposition ina
geologic repository pursuant to the
Nuclear Waste Policy Act. This second
facility will be located at either Hanford
orSRS and include a collocated
capabil ity to convert non-pit plutonium
materials intoa form suitable for
immobitizatio”. The EIS will discuss
various technologies for immobilization.

Tbe third type of facility would
fabricate plutonium oxide into mixed
oxide (MOX) fuel. The MOXf”el
fabrication facility would be located at
either Hanford, INEEL, Pantexor SRS.
MOX fuel would be used in existing
commercial light water reactors in the
United States, with subsequent disposal
of the spent fuel inaccordance with the
Nuclear Waste Policy Act. Some MOX
fuel could also be used in Canadian
deuterium uranium (CANDU) reactors
depending upon negotiation of a future
international agreement between
Canada, Russia, and the United States.
The EIS will also discuss
decommissioning and decontamination
(D&D) of the three facilities.

This Notice of Intent describes the
Department’s proposed action, solicits
public input, and announces the
schedlde for the public scopir]g
meetings.

DATES: Comments on the proposed
scope of the Surplus Plutonium
Disposition EIS (SPD EIS) are invited
from the public. To ensure
consideration in the draft EIS, written
comments should be postmarked by July
18, 1997. Comments received after that
date wilt be considered to the extent
practicable. DOE will hold interactive
scoping meetings near sites that may be
affected by the proposed action to
discuss issues and receive oral and
written comments on the scope of tbe
EIS, The locations, dates and times for
these public meetings are included in
the Supplementary Information section
of this notice and will be announced by
additional appropriate means.

ADDRESSES: Comments a“d q“estio”s
concerning the plutonium disposition
program can be submitted by calling
(answering machine) or faxing them to
the toll free number 1–800–820–5 156, or
by mailing them to: Bert Stevenson,
NEPA Compliance Officer, Office of
Fissile Materials Oispositio”, U.S.
Department of Energy, Post Office Box
23786, Washington, DC 20026-3786,

Comments may also be submitted
electronically by using the Office of
Fissile Materials Disposition’s web site.
The address is http:/lweb.fie. comlfedix/
fisl.html.

FOR FURTHERINFORMATIONCONTACXFor
general information on the DOE NEPA
process, please contact: Carol
Bergstrom, Director, Office of NEPA
Policy and Assistance, U.S. Department
of Energy 1000, Independence Avenue,
S. W., Washington, D? 20585, 202-586-
4600 or 1-800-472-2756.
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SUPPLEMENTARYINFORMATION: apprOach that allows immobilization of Record of Decision for the Storage and

Background surplus plutonium inglass or ceramic Disposition PEIS, the Department
formand burning ofsomeofthe surplus further decided to (1) Iocate the

The Storage and Disposition plutonium as MOX fuel in existing, immobilization facility (collocated with

Programmatic Environmental Impact commercial light water reactors in the a plutonium conversion facility) at

Statement (PEIS) analyzed the potential United States (and potentially in either Han ford or SRS; (Z) locatea

environmental consequences of Canadian Deuterium Uranium (CANDU) potential MOXfuel fabrication facility
alternatives forthelong-term storage (up reactors in Canada depending on future at either Hanford, lNEEL, Pantex, or

to 50 years) of weapons-usable fissile international agreement). The SRS: (3) locate a pit disassembly and

materials and the disposition of surplus Department decided that the extent to conversion facility at either Hanford,
plutonium. Surplus plutonium for which either or both of these disposition INEEL. Pantex. OrSRS: and(4)
disposition refers to that weapons- approaches would ultimately be determine the specific technology for

usable plutonium that the President has deployed would depend in part upon immobilization based in part on this

declared surplus to national security future NEPA review, although the follow-on disposition EIS.
needs, aswellas such plutonium that Department committed to immobilize at The processes, materials and
may bedeclared surplus in the future. least 8 metric tons (tonnes) of currently technologies involved in surplus
As stated in the Record of Decision for declared surplus plutonium and plutonium disposition are depicted in
the Storage and Disposition PEIS, the reserved the option of immobilizing all Figure 1.
Department decided to pursue a hybrid surplus weapons plutonium. ln the BILUNGCODEMMI-P
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Proposed Action

The Department proposes to
determine whether to continue with
both the immobilization and MOX
approaches for surplus plutonium
disposition and if so, to site, construct,
and operate and “Itimately D&D three
types of facilities for plutonium
disposition at one or more of four DOE
sites, as follows:

. A collocated non-pit plutonium
conversion and immobilization facility
at either Hanford, near Richland,
Washington, or SRS, near Aiken, South
Carolina, with sub-alternatives for the
technology and facilities used to form
the immobilized plutonium.

. A pit disassembly lconversion
facility at either Hanford; SRS; lNEEL,
near Idaho Falls, Idaho; or the Pantex
Plant, near Amarillo, Texas.

. A MOX fuel fabrication facility at
either Hanford, INEEL, Pantex, or SRS,
with sub-alternatives for fabrication of
Lead Test Assemblies for use in fuel
qualification demonstrations.

Construction of these facilities would
be on previously disturbed land and
could include the modification of
existing facilities where practicable, to
reduce local environmental impacts,
reduce costs, and shorten schedules. In
the pit disassembly and conversion
facility, the Department proposes to
disassemble surplus pits and convert
the plutonium in them to an
unclassified oxide form suitable for
disposition. The Department also
proposes to convert most non-pit
plutonium materials to plutonium oxide
at the plutonium conversion facility,
which will be collocated with the
immobilization facility.

Plutonium Disposition Decisions

The Department expects to make the
following decisions based upon the
results of this EIS and other information
and considerations:

. Whether to construct and operate
collocated plutonium conversion and
immobilization facilities, and if so,
where (including selection of the
specific immobilization technology).

● Whether to construct and operate a
pit disassernblylconversion facility, and
if so, where.

. Whether [o construct and operate a
MOX fuel fabrication facility, and if so,
where (including selection of the site for
fabrication of Lead Test Assemblies).

The exact extent to which the MOX
apprOach would ultimately be deployed
will depend o“ a ““mber of factors, in
addition to environmental impacts,
These are tikely to include cost, contract
negotiations, and international
agreements.

Alternatives

No Action

A No Action alternative will be
analyzed (Alternative 1) in the SPD EIS.
Implementation of the No Action
alternative would mean that disposition
would not occur, and surplus weapons-
usable plutonium, including pits, metals
and oxides, would remain in storage in
accordance with the Storage and
Disposition PEIS Record of Decision.

Plutonium Disposition Alternatives

The SPD EIS will analyze alternatives
for the siting, construction and
operation of the three facilities at
various candidate sites as described in
the Proposed Action. These facilities
would be designed so that they could
collectively disposition surplus
plutonium (existing and future) over
their operating lives. Although the exact
quantity of plutonium that maybe
declared surplus over time is not
known, for purposes of analysis a
nominal 50t0nnes 0fsurplusplut0nium
will be used for assessing the
environmental impacts of plutonium
disposition activities at the various
candidate sites. Under alternatives
involving the “hybrid” (immobilization
and MOM approach selected in the
Storage and Disposition Record of
Decision, the SPD EIS will analyze the
same distribution of surplus plutonium
that was analyzed in the Storage and
Disposition PEIS, which is fabrication of
pits and pure plutonium metal or oxide
(approximately 33 tonnes) into MOX
fuel, and immobilization of the
remaining non-pit plutonium
(approximately 17 tonnes). The Record
of Decision on the Storage and
Disposition PEIS states, ‘DOE will
immobilize at least eight tonnes of
currently declared surplus plutonium
materials that DOE has already
determined are not suitable for use in
MOX fuel. ” Since the issuance of that
decision, the Department has further
determined that a total of about 17
tonnes of surplus plutonium is not
suitable for use in MOX fuel without
extensive processing. Thus, an
alternative for fabricating all surplus
plutonium into MOX fuel will not be
analyzed. However, converting the full
50 tonnes of surplus plutonium into an
immobilized form will be analyzed as a
reasonable alternative,

Under each disposition approach,
DOE could in principle locate one, two,
oral] three facilities ata candidate site.
However, Iocati”g one facility at each of
three sites would mean conducting
disposition activities at three widely
separated Iocatio”s around the country.
This would s“bsta”tially increase

transportation cost, unnecessarily
increase exposure of workers and the
public, and increase transportation
risks, without any apparent
compensating benefit. Therefore, the
Department is proposing to consider
only alternatives that locate two or more
facilities at one site, with the possibility
of one facility at a separate site. Further,
certain combinations of facilities and
sites are not being considered as
reasonable alternatives, because they
would also substantially increase
transportation cost, unnecessarily
increase exposure to workers and the
public, and increase transportation
risks, without any apparent
compensating benefit.

Based on the above considerations
and the candidate site selections in the
Storage and Disposition Record of
Decision, the following alternatives
have been developed in addition to the
No Action alternative. Table 1
summarizes the alternatives by site,
Alternatives 2 through 10 (see Table 1)
would involve immobilization of
approximately 17t0nnes0 flow purity
(non-pit) plutonium, and fabrication of
approximately 33 tonnes of high purity
plutonium (pits and pl”to”ium metal)
into MOX fuel. The differences among
alternatives through 10 are the
locations of the proposed facilities.
Alternatives hand 12 would involve
immobilization of all 50 to”nesof
plutonium at either Hanford or SRS,

The Department has identified
existing facilities that can be modified
for use in plutonium disposition at
vario”s candidate sites. A summary of
the existing and new facilities (shown i“
theparentheses in Table l)to be used
in the SPDEISanalyses is given in
Table l,where FMEFisthe Fuel and
Materials Examination Facility, FPF is
the Fuel Processing Facility, and DWPF
is the Defense Waste Processing Facility.

Lead Test Assemblies

With respect to the MOX alternatives,

the Department would qualify MOX fuel

forms for “se in existing commercial
reactors. DOE will analyze two sub.
alternatives for the fabrication of the
lead test assemblies needed to qualify
the fuel. In one sub-alternative, the lead
test assemblies would be fabricated in
the United States. Fabrication in the
United States would involve
constructing a pilot capability in
conjunction with the fuel fabrication
facility. Therefore, the potential sites
include the candidate sites for the fuel
fabrication facility (i.e., Hanford, lNEEL,
Pantex, and SRS). The pilot capabilit y
could also be located in an existing
small facility at the Los Alamos
National Laboratory (LANL). The
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second alternative would be for sites exist (Belgium, France, and the sooner than with any facility under the
fabrication in existing European United Kingdom) that would allow United States alternative.
facilities: three potential fabrication fabrication of the Lead Test Assemblies

TABLE 1.—DISPOSITION ALTERNATIVES

AltemativelSte/DispositionFaciliV

Pit
disassembly MOX plant Plutoniumconver:~”n and immobilize Amounts of plutonium

N,, Action

Hanford(FMEF)
SRS (New) .
Pantex (New)
Pantex (New)
Hanford (FMEF)
INEEL (FPF)
INEEL (FPF)
Pantex’( New)
Pantex (New)
Hanford (FMEF)
SRS (New)

Hanford (FMEF)
SRS (New)
Hanford(FMEF)

I IhIEEL (New)
INEEL (New)
Pantex (New)
Pantox (New)

I N/A ...............................
IN/A .

.. ...-,
Hanford (FMEF)
SRS (New, or Sldg 221 F, and DWPF)
Hanford (FMEF)
SRS (New, or tildg 221 F, and DWPF)
SRS (New, or Sldg 221 F, and DWPF)
SRS (New, or Bldg 221 F, and DWPF)
Hanford (FMEF)
SRS (New, or Sldg 221 F, and DWPF)
Hanford (FMEF)
Hanford (FMEF)
SRS (New. or Slda 221 F, and DWPF)

Immobilization Technolo~

The Record of Decision on the Storage
and Disposition PEIS stated, “Because
there are a number of technology
variations that could be used for
immobilization, DOE will also
determine the specific immobilization
technology based upon the follow-on
EIS * * *“ (i.e.. the SPDEIS). The
technologies to be considered are those
identified as variants in the Storage and
Disposition PEIS.

Preferred Alternative

For immobilization, the Department
prefers to use the “can-in-canister’”
technology at the DWPF at SRS. Under
the can-in-canister approach, cans
containing plutonium in glass or
ceramic form would be placed in DWPF
canisters, which would be filled with
borosilicate glass containing high-level
waste.

Classified Information

The Department plans to prepare the
SPD EIS as an unclassified document
with a classified appendix. The
classified information in the SPD EIS
will not be available for public review.
However, the classified information will
be considered by DOE in reaching a
decision on the disposition of surplus
plutonium. DOE will provide as much
information as possible in unclassified
form to assist pubiic understanding and
comment.

Research and Development Activities

The Department recently announced
its intent to prepare two environmental
assessments (EAs) for proposed research
and development activities that DOE
would conduct prior to completion of
the SPD EIS and ROD. One EA will

analyze the potential environmental
impacts of a proposed pit disassembly
and conversion integrated systems test
at LANL. In addition, to further the
purposes of NEPA, this EA will describe
other research and development
activities currently on-going at various
sites, including work related to
immobilization and to MOX fuel
fabrication. The other EA will be
prepared for the proposed shipment of
special MOX fuel to Canada for an
experiment involving the use of United
States and Russian fuel in a Canadian
test reactor, for development of fuel for
the CANDU reactors. This EA will
analyze the prior and future fabrication
and proposed shipment of the fuel
pellets needed for the experiment

Relationships With Other DOE NEPA
Activities

In addition to the SPD EIS and the
EAs discussed above, the Department is
currently conducting NEPA reviews of
other activities that have a potential
relationship with the SPD EIS. They
include:

1. Waste Management Programmatic
Environmental Imoact Statement for
Managing Treatm;nt, Storage and
Disposal of Radioactive and Hazardous
Waste (DOE/EIS-0200D) (Draft issued:
Se tember 22, 1995; 60 FR 49264).

f. Manageme”tofCertai” PIutoni.m
Residues and Scrub Alloy Stored at the
Rocky Flats Environmental Technology
Site EIS (Notice of Intent to Prepare an
Environmental Impact Statement:
November 19, 1996; 61 FR 58g66).

Invitation To Comment

DOE invites comments on the scope
of this EIS from all interested parties,
including potentially affected Federai,
State, and local agencies, and Indian

17t Immobilization/33t MOX.
17t Immobilization133t MOX.
17t Immobilization/33t MOX.
17t Immobilization133t MOX.
17t Immobilization/33t MOX.
17t Immobilization133t MOX.
17t Immobilization/33t MOX.
17t Immobilization/33t MOX.
17t Immobilization/33t MOX.
50t Immobilization/Ot MOX.
50t Immobilization/Ot MOX.

tribes. Comments can be provided by
any of the means listed in the Address
Section of this notice and by providing
oral and written comments at the
scoping meetings.

The Department is requesting, by
separate correspondence, that Federal
agencies I desiring to be designated as
cooperating agencies on the SPD EIS
inform DOE by July ig,1997.

Scoping Meetings

Public scoping meetings will be held
near each site that may be affected by
the proposed action. The interactive
scoping meetings will provide the
public with the opportunity to present
comments, ask questions, and discuss
concerns regarding plutonium
disposition activities with DOE officials,
and for the Department to receive oral
and written comments on the scope of
the EIS. Written and oral comments will
be given equal weight in the scoping
process. Input from the scoping
meetings aiong with comments received
by other means (phone, mail, fax, web.
site) wili be used by the Department in
refining the scope of the EIS. The
locations and dates for these public
meetings are as shown below. Ail
meetings will consist of two sessions
(1:00 pm to 4:00 pm and 6:00 pm to 9:00
pm).

Hanford Sire:

July 1, 1997
Shilo Inn
50 Comstock
Richland, WA 99352
509-946-4661

IArn,sControlar,d DisarntanlentAger?cy.
Departn,er,[of Defens,. Depar,n,er,tof State:
Er>.irot?n>erltal Prc,teclior> Ager,cy: arid Nuclear
Regula[ow C.mn>issioC>,
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Idaho National Engineering and
Environmental Laboratory

June 10, 1997

Shilo Inn
780 Lindsay Boulevard

Idaho Fall, ID 83402
208-523-0088

Pantex Plant

June 12, 1997
Radisson Inn Airport
79091-40 East at Lakeside
Amarillo, TX 79104
806-373-3303

Savannah River She

June 19, 1997

North Augusta Community Center
495 Brookside Avenue
North Augusta, SC 29841
803-441-4290

Advanced registration for the public
meetings is requested but not required.
Please call 1–800–820–5 134 and leave
your name and the location of the
meeting(s) you plan to attend. This
information will be used to determine
the size and number ofrooms needed
for the meeting.

Scoping Meeting Formati
The Department intends to hold a

plenary session at the beginning of each
scoping meeting in which DOE officials

will more fully explain the framework

for the plutonium disposition program,

the proposed action, preliminary

alternatives for accomplishing the

proposed action and public

participation in the NEPA process.
Following the plenary sesion, the
Department intends to discuss relevant
issues in more detail, answer questions,
and receive comments. Each scoping
meeting for the Surplus Plutonium
Disposition EIS will have two sessions,
with each session lasting approximately
three to four hours.

Issued i“ Washington, DC this 16 day of
May, 1997, forthe United States Department
of Ener~.
Peter N. Brush,
Principal Deputy Assista”r Secretary,
E“viro”mt=nt,Safety and Health,
[FR Do.. 97-13494 Filed 5-21-97; 8:45 am]

SILUNG CODE M5W1 -P

DEPARTMENTOF ENERGY

Federal Energy Regulatory
Commission

[DocketNo.RP67-16s-003]

Alebeme-Tennessee Natural Gas
Compan~ Notice of Compliance FiOng

May 16, 1997.
Take notice that on May 12, 1997,

Alabama-Tennessee Natural Gas

Company (Alabama-Tennessee)
tendered for filing the tariff sheets listed
in Appendix Ato the filing, to be
effective June 1, 1997.

Alabama. Tennessee states that the
tariff sheets are submitted in
compliance with Order No. 5g7 and the
Commission’s order issued on May 1,
1997 FERCf61,117).

Any person desiring to protest said
filing should file a protest with the
Federal Energy Regulatory Commission,
888 First Street, NE., Washington, DC
20426, in accordance with Section
385.211 of the Commission’s
Regulations. All such protests must be
filed as provided in Section 154.210 of
the Commission’s Regulations. Protests
will reconsidered by the Commission
in determining appropriate action to be
taken, but will not serve to make
protestants parties to the proceedings.
Copies of this filing are on file with the
Commission and are available for public
inspection.
Lois D, Cashell,
Se’rerary
[FR Dot, 97-13441 Filed 5-21-97; 8:45 am)
BILUNGCODE0717-01+

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[Docket No. ES97-22-000]

CifiZenS Utilities CompanM Notice of
Application

May 16, 1997.
Take notice that on May9, 1997,

Citizens Utilities Company (Applicant)
filed an application with the Federal
Energy Regulatory Commission under
S 204 of the Federal Power Act
requesting orders (a) extending the
effectiveness of the order in Docket No.
ES95-34–OOO until the close of business
on June 30, 1997, and (b) authorizing
the issuance, from time totime, ofupto
50,000,000 shares of common stock as
stock dividends on shares of its
outstanding common stock during a
two-y earperiod ending Julyl, 1999.

Any person desiring to be heard or to
protest said application should file a
motion to intervene or protest with the
Federal Energy Regulatory Commission,
888 1st Street, NE, Washington, D.C.
20426 in accordance with Rules 211 and
214 of the Commission’s Rules of
Practice and Procedure (18 CFR 385.211
and 385.214). All such motions or

protests should be filed o“ or before
May20, 1997. Protests will be
considered by the Commission in
determining the appropriate action to be
taken, b“t will “ot serve to make the

protestants parties to the proceeding.
Any person wishing to become a party
must file a motion to intervene, Copies
of this filing are on file with the
Commission and are available for public
inspection.
Lois D. Cashell.
secretary
IFR Dec. 97-13437 Filed 5-21 -97; 8:45 amj
8tLLINGC0DEe717-aI*

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[DocketNo.CP9S-71 2-000]

Discovery Ges Transmission LLC
Notice of Site Visit

May 16, 1997.
OnMay 22, 1997, beginning at9:30

a.m., the Office of Pipeline Regulation

(OPR) staff will conduct a compliance
inspection of the onshore facilities of
the Discovery Gas Transmission LLC
Pipeline Construction Project in
La fourche Parish, Louisiana, beginning
at the Larose Gas Processing Plant site
(off state highway 24) in Larose.

All parties may attend. Those
planning to attend must provide their
own transportation (an air boat is
required for most of the pipeline route).

For further information, please
contact Paul McKeeat (202) 208-10g8.
Warren C. Edmu”ds,
Acti”g Director, Office of Pipeline Regulation.
[FR Do.. 97-13434 Filed 5-21-97; 8,45 aml
BILLINGCODES717~1*

DEPARTMENT OF ENERGY

Federal Energy Regultdo~
Commission

[Docket No. ER97-2S4S-WO]

Florida Power Corporation; Notice of
Filing

May 16, 1997,
Take notice that on May5, 1997,

Florida Power Corporation (Florida
Power) filed an Application for an Order
Approving Market-Based Rates for Sales
Outside of Florida. In its Application,
Florida Power requests authorization to
engage in wholesale, bulk power sales
outside of Florida at market-determined
prices, including sales not involving
Florida Power’s generation or
transmission. Florida Power requests an
effective date of 60 days after this filing,
or the date on which the Commission
issues an order approving Florida
Power’s application for market-based
rates, whichever is earlier.



Appendix B
CONTRACTOR NONDISCLOSURE STATEMENT

NEPA DISCLOSURE STATEMENT FOR PREPARATION OF EIS FOR DOE
SURPLUS PLUTONIUM DISPOSITION

The Council on Environmental Quality (CEQ) Regulations at 40 CFR 1506.5(c), which have been adopted
by the the US. Department of Energy (DOE) ( 10 CF’R 1021), rcqui~ cOntmctO~ who will PrePWe an EIS tO
execute a disclosure specifying that they have no financial or other interest in the outcome of the project. The
term “financial interest or other interest in the outcome of the project” for purposes of this disclosure is defined
in the March 23, 1981, guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental
Policy Act Regulations,” 46 FR 18026-18038 at Question 17a and b.

“F!nancial or other interest in the outcome of the project” includes “any financial bnetit such as a promise
of future construction or design work in the project, as well as indirect benefits the contractor is aww of (e. g.,
if the project would aid proposals sponsored by the firm’s other clients).” 46 FR 18026-18038 at 18031.

In accordance with these requirements, the offerer and any proposed subcontractors hereby cefiify as follows:
(check either (a) or (b) to assure of your proposal).

(a) X Offerer aod any proposed subcontractor’s have no financial or other interest in the outcome of the
project.

(b) _ Offerer and any proposed subcontractor have the following financial or other interest in the outcome
of the project and hereby agree to divest themselves of such interest prior to award of this contract.

Financial or Other Interests

1.
L,

3.

Certified by:

Name

Contract Re~resentative
Title

Aueust 14.1997
Date

Electronic Resource Library
Digitized using best copy available.Viewing Hints:  Scroll down.For clearer viewing, use the magnifying tool to enlarge a specific section. You may print the document on your local printer, to produce a more legible copy.To minimize this message, click on the minus symbol in the upper left-hand corner.  



Appendix C
Adjunct Melter Vitrification Process

C.1 ADJUNCT MELTER AS AN IMMOBILIZATION TECHNOLOGY VARIANT

The adjunct melter vitrification process was identified in the Sforage and Disposition of Weapons-Usable

Fissile Materials Final Programmatic Environmental Impact Statement (Storage and Disposition Fiml PEIS)
(DOE 1996) as a possible technology variant for immobilizing surplus plutonium. It is a homogeneous
immobilization approach similar to the new, stand-alone vitrification facility evaluated in the Srorage and
Disposition Fina[ PEIS, except that the approach would use some existing facilities and infrastructure at the
Savannah River Site (SRS).

In the adjunct melter appruach, plutonium would be immobilized, using modified facilities in Building 221-F,
into a borosilicate glass frit that would be temporarily stored in individual cans. This frit would be mixed in
the new adjunct melter facility with high-level waste (HLW) supplied from the Defense Waste Processing
Facility (DWPF). The blended feed would be melted and poured into DWPF canisters to produce a radiation
field in the final prcduct that would meet the Spfmt Fuel Standard (UC 1996).

C.2 EVALUATION OF IMMOBILIZATION TECHNOLOGY VARIANTS

The U.S. Department of Energy (DOE) examined six immobilization technology variants to determine the more
prurrrising variants for further development. The six variants were divided into two categories-the external
tilation barrier approach and internal radiation barrier approach—as follows:

I. External barrier 1. Ceramic immobilization in existing facilities
(Can-in-canister vtiants) 2. Glass immobilization in existing facilities

II. Internal barrier 3. Vitrification in new, stand-alone facilities
(Homogeneous variants) 4. Vitrification with an adjunct melter in existing

(DWPF at SRS) and new facilities
5. Ceramic immobilization in new, stand-alone

facilities
6, Eiectrometallurgical treatment in existing and

new facilities

Nine evaluation criteria, similar to those used in the screening of alternatives for analysis in the Sforage and
Disposition PEIS, were used to qualitatively evaluate the six immobilization technology variants:

1. Resistance to theft and diversion by unauthorized parties

2. Resistance to retrieval, extraction, and reuse by host nation
3. Technical viability
4. Environmental, safety, and health compliance
5. Cost effectiveness
6. Timeliness
7. Fostering progress and cooperation with Russia and other countries

8. Public and institutional acceptance
9. Additional benefits

me evaluation concluded that the external barrier vtiants would k superior to the internal barrier variants in
terms of timeliness, higher technical viability, much lower costs, and, to a lesser extent, slightly lower

c-l



Sarplus Plurot!iutn Disposiri[)a Dmfr Ea ~sirorln!et!ralIr?!pflcrSrut<,nlenr

environmental and health risks (UC 1997). As a result of this evaluation, the can-in-canister variants ( 1 and 2)
were considered reasonable alternatives for analysis in the .SL(rp(us P[uroniam Disposirior! Environmerlral

/mpacr Starement (SPD EIS) and are compared with the homogeneous vitrification and ceramic immobilization
facilities (3 and 5) evaluated in the Storage and Disposition PEIS. DOE decided, in the Record of Decision

for the Storage and Disposition PEIS, not to pursue the electrometallurgical treatment option (6) because its
technology is less matum than vitrification or ceramic immobilization. Although use of the adjunct melter (4)
may be viable from a technical standpoint, it would cost twice as much as the can-in-canister approach and
would take 1 to 5 yearx longer to implement. Based on the relative sizes of the facilities, their use of existing
faci Iities and infrastructure, and the processing steps associated with their operation, specific environmental
impacts associated with the adjunct melter approach would be expected to result in environmental impacts
ranging between those of the new facility (homogeneous) variants and the two can-in-canister variants. The
adjunct melter’s lack of an environmental advantage combined with its timeliness, cost, and technical
shortcomings make it less reasonable than the can-in-canister approach. Thus, it is not included as a reasonable
alternative for detailed environmental analysis in the SPD EIS. For completeness, a description of the
vitrification process using the adjunct melter with DWPF at SRS is provided below.

C.3 ADJUNCT MELTER VITRIFICATION PROCESS

A simplified flow diagram using a new adjunct melter at SRS is shown in Figare C-1. The disposition process
would begin with the conversion of feed materials [o plutonium oxide at Building 221 –F. This oxide would
be blended by a dry feed preparation process to prepare a consistent feedstmk and fed into a melter along with
glass frit to initiate the first stage of vitrification. Tbe first-stage melter would dissolve the plutonium oxide
into the borosilicate glass and convert the mixture to a frit containing about 10 percent plutonium by weight.
The assumed nominal feed of plutonium over the life of the adjunct melter vitrification process would be 50 t
(55 tons) over a 10-year period.

The plutonium glass frit would then be stored in small steel cans and transported as needed to the new adjunct
melter facility adjacent to DWPF. Standard DWPF operations receive two main feedlines from the SRS HLW
tank farms to be vitrified-a washed tank sludge and an aqueous HLW precipitate that contains highly
radioactive cesium 137. In the adjunct melter prwess, some of the aqueous HLW precipitate would & diverted

from the DWPF, via an interarea pipeline, to the adjunct melter facility, At the adjunct melter faci lity, the
plutonium glass frit would be mixed with DWPF frit and the aqueous HLW precipitate in a melter feed tank,
and slum fed to the melter, producing a homogeneous glass melt that would then be poured into DWPF
canisters. The SUWIUSplutonium contained in the canisters would be dissolved in the glass and uniformly
integrated with fission products. The canisters would then be stored on the site awaiting final disposal at a
geologic repository pursuant to the Nuclem Waste Policy Act.
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C.4 REFERENCES

DOE (U.S. Department of Energy), 1996, Storage and Disposition of Weupons-Usable Fissile Materials Fired
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Barrier Approach, UCRL-ID-1 27320, Lawrence Livermore National Laboratory, Livemrore, CA, May 23.
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Appendix D
Fast Flux Test Facility

D.1 BACKGROUND

During the public scoping period for the Surplus Plutonium Disposition Environmental Impact Statement

(SPDEIS), the U. S. Department of Energy (DOE) received comments ontheuse of the Fast Flux Test
Facility (FFTF) at tbe Hanford Site (Hanford) for the disposition of surplus plutonium.

FFTFisa400-MW thermal reactor cooled byliquidscdium. Itwasbuilt in1978to testplantequipment and
mixed oxide (MOX) fuel for the U.S. Government’s liquid metal reactor development program. After
operating successfully from 1982to1992, ~Fw=trmsitioned toasafe, standby condition. Aspartofthe
process of selecting plutonium disposition technologies forevahratiorrin the Srorage and Di$positiono~

Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement (Storage and
Disposition Final PEIS), DOE considered ~F because it was an existing facility that would not require the
large commitment of time and money that a new reactor would require for implementation of the plutonium
disposition mission. ~F, however, wmelitinated because itwmina s~ndbystatus awaiting shutdown and
because it could not satisfy the Storage arrd Di$po.rilion Final PEIS criterion of completing the disposition
mission within 25years using thehistoric F~Fplutonium enrichment specifications (DOE 1996).

D.2 RESTART EVALUATION

In December 1995, DOE issued a Record of Decision (ROD) to pursue a dual track for tritium supply based
on the two most promising tritium supply alternatives analyzed in the Final Programmatic Environmental
/mpact Sfatemenr~or Tritium Supply and Recycling (DOE 1995). Thedual track alternatives consisted of
(1) initiating the purchase of an existing commercial reactor (operating or partially complete) or irradiation
services with an option to purchase the reactor for conversion to a defense facility, and (2) designing, building,
andtesting ctitical components ofanaccelerator system fortritium prduction. DOE’scument plans are to
select, by the end of 1998, one of these approaches for development as the primary source of tritium SUPPIy
mdtocontinue tostudy theother asapotential backup source. The RODalso noted that DOE would evaluate
the potential restart and operation of FFTF to determine if it might have a role in meeting future tritium
requirements. Accordingly, FFTF has been maintained in standby condition, pending results of the restart
evaluation,

~F could be used as a dual-purpose reactor, producing tritium and consuming surplus plutonium as fuel.
Such use of FFTF, however, would result in a slower plutonium disposition rate than using MOX fuel in
commercial reactors,

A number of studies (Drell et al. 1996; PNNL 1997; Putnam, Hayes & Bartlett 1995) have been conducted
to date to evaluate the technical feasibility, environmental and safety issues, cost, and schedule associated with
the restart and operation of FFTF. The general conclusion was that it is technically feasible for FFTF to be
restarted safely to meet commercial or equivalent standards in a relatively short time at a reasonable cost.

Befqre FFTF could begin to use surplus plutonium from pits or clean metal for the production of tritium,
however, 3 to 4 years would be required to develop and test a higher plutonium enriched reactor fuel (the
previous ~F fuel had an enrichment of approximately 35 percent plutonium) and to establish a MOX fuel
fabrication capability, Under these conditions, it would take at least 35 years to disposition the surplus
weapons-grade plutonium that is suitable for use in reactors. The goal of completing the disposition mission
within 25 yews of project authorization could only be achieved if additional reactors were to be provided, or
if immobilization were used for a portion of the fuel-usable surplus plutonium.
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At the time the SPD EIS went to print, DOE had not proposed to use FFTF for tritium production. If DOE
proposes to restart ~F, appropriate National Environmental Policy Act review, including extensive formal
public involvement, would be conducted.

If it were determined that MOX fuel (rather than uranium-only fuel) were nded for FFTF operations, the
MOX fuel fabrication alternatives may be eliminated, depending on the amount of surplus plutonium that
would be required for tritium production. The alternatives immobilizing all 50 t (55 tons) of the SUWIUS
plutonium considered in the SPD EIS (Alternatives 11 and 12) would be eliminated for the same reason.

D.3 REFERENCES

DOE (U.S. Department of Energy), 1995, Final Programmatic Environmental Impact Statement for Tritium

Supply and Recycling, DOE/EIS-O161, Washington, DC, October.

DOE (U.S. Department of Energy), 1996, Storage and Disposition of Weapons-Usable Fissile Materials Fitral
Programmatic Environmental Impact Statement, DOEIEIS-0229, Washington, DC, December,

Drell, S., et al., 1996, Use of the Fast Flux Test Facility for Tritium Prcducdon, JSR-96-325, MJTRE
Corporation, McLean, VA, October.

PNNL (Pacific Northwest National Laboratory), 1997, FFTF Briefing to the Secretary of Energy,
PNNL- 11778, FFTF Standby Project Office, Rlchland, WA, November.

Putnam, Hayes & Bartlett, 1995, DOE Tritium Production Options: Putnam, Hayes & Bartlett Fina[ Report
on Cost Analysis, September, text revision October 1995, updated version January 1997.
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Appendix E
Facility Data

This appendix provides predesign data on the construction and operation requirements for the facilities
required to accomplish the surplus plutonium disposition activities. Tables E–1 through E–24 present data

on schedule, constriction area requirements, operation ma requirements, construction employment

r~trirements, major construction resource requirements, operation employment requirements, and operation
resource requirements for each of the four candidate sites (Hanford Site [Hanford], Idaho National Engineering
and Environmental Laboratory [INEEL], Pantex Plant [Pantex], and Savannah River Site [SRS]). For the
candidate lead assembly fabrication facilities at Argonne National Laboratory-West, Hanford, Los Alamos

National Laboratory, Lawrence Livemo~ National Laboratory, and SRS, the schedule, o~ration employment
requirements, and operation resource requirements are presented in Tables E–25 through E–28.

The alternatives addressed in the Surplus Plutonium DispositiorI Errvirorrmerrtal Impact Staremerrr (SPD EIS)
provide options for collocation of facilities at Hanford in the Fuels and Materials Examination Facility.
Resource requirements for the pit conversion facility are the same whether the facility is collocated with the
other facilities or is installed alone. The same applies for the immobilization facility except as indicated in
Tables E-9, E-1 2, and E-15, and for the mixed oxide (MOX) facility except as indicated in Tables E-20
through E-22.

Table E-1. Pit Conversion Facifity Scbedrde
Activity Calendar Year

Research and development 1995-2001

Integrated-process demonstrations 1998-2001

Facility design 1999-2WI

Construction 2WI-2003

Permitting and licensing 1999-2004

Startup and operation 2~4-2013

Deactivation and stabilization 2015-2017

Note: Schedule dates are approximate based on latest information, Actuaf timing may cause some
activities to stan Ia!er in the reference year and end sometime past the end year shown here.
Source: UC 1998a, 1998b, 1998c, 1998d.

Table E-2. Pit Conversion Facility Construction Area Requirements
Function Hanford INEEL Pantex SRS

Laydown area, ha (acres) 2 (4.94) 2 (4.94) 2 (4.94) 2 (4.94)
(including spoils, topsoils, etc.)

Warehouse area, ba (acres) o (o) o (o) o (o) o (o)

Staging area, ha (acres) o (o) o (o) o (o) o (o)

Temporary parking, ha (acres) o (o) o (o) o (o) o (o)

New roads, km (mi) 0.13 (0.08) 1.3 (0.81) 3.1 (1.93) 1.8(1.12)

Note: For purposes of the SPD EIS, metric values provided in the data reports were rounded to IWOsignificant digits
and convened to the English values.
Source: UC 1998x, 1998b, 1998c, 1998d.
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Table E-3. Pit Convcrsi~m Facility Operation Area Requirements
Land-Use Area Hanford INEEL Pantex SRS

New process facilities, ha (acres) o (0), o (o) 1.1 (2,72) 0,67 (1 ,66)

New support facilities, ha (acres) 0.06 (O. 15) 0.09 (0,23) 1.4 (3,46) 1. I (2.72)

Security area, ha (acres) o (o) o (o) o (o) o (o)
New parking lots, ha (acres) 0.4 (0.99) 0.4 (0,99) 0.4 (0.99) 0.4 (0,99)
Note: For purposes of the SPD EIS, metric values provided in the data repom were rounded to two significant
digits a“d converted to the English values,
Source: UC 1998a, 1998b, 1998c, 1998d,

Table E-4. Pit Conversion Facility Construction
Employment Requirements (2001-2003)

Employees Hanford INEEL Pantex SRS
Craft workers 220 290 853 789

Management and
administrative * x J ~

Total employment 264 348 1,024 947
Note: Includes constmctio” staff dala pcovided in the data repons.
Source: UC 1998a, 1998b, 1998c, 1998d,

Table E-5. Pit Conversion Facility Major Construction Resource Requirements (2001-2003)
Resource Requirements Hanford INEEL Pantex SRS

Electricity (MWh) 5,100 5.100 5,100 5,100
Fuel, 1 (gal) 260,000 (68,684) 330,000 (87, 176) 990,~ (261,528) 930,000 (245,678)
Water, 1 (gal) 6,000,000 I 2,000,m 36,~,000 30,000,000

( 1,585,020) (3,170,040) (9,510,120) (7,925, 100)

Concrete, m3 (yd3) 4,200 (5,494) 5,70U (7,456) 18,000(23,544) 17,000 (22,236)
Steel, t (tons) 140(154) 190 (209) 1,90il (2,094) 2,300 (2,535)
Note For p“pses of the SPD EIS, melric values providedin lhe data reports were rounded to two sisniticanl digits and convened
to the Enghsh values.
Source: UC 1998a, t 998b, 1998c, 1998d,

Table U. Pit Conversion Facility Annual Employment
Operation Requirements

Employees Hanford INEEL Pantex SRS
Officials and managers 6 6 6 6

Professionals 65 65 65 65
Technicians 179 179 179 179

Office and clerical 14 14 14 14

Craft workers 42 42 42 42

Operatives 22 22 22 22

Laborers 5 5 5 5

Service workers ~ x x *

Total employment 400 358 400 400
Source: UC 1998a, 1998b, 1998c, 1998d,
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Facility Data

Table E-7. Pit Conversion Facility Annual Operation Resource Requirements
Resource Requirements Hanford INEEL Pantex SRS

Electricity (MWh) 28,m 15,000

Coal, t (tons) NA 2,100(2,315)

Natural gas, m3 (ft3) NA NA

Fuel oil? 1 (gal) 38,~ (10,038) 38,000 (10,038)

Water, I (gal) 62,0i313,000 49,w,oofJ
(16,378,540) (12,944,330)

Hydrogen, m3 (ft3) 450 (15,892) 450 ( 15,892)

Nitrogen, m3 (ft3) 2,200 (77,693) 2,200 (77,693)

Oxygen, m3 (f#) 330 (1 1,654) 330 (1 1,654)

Argon, m3 (ft3) 14,000 (494,410) 14,000 (494,410)

Chlorine, m3 (ft3) 62 (2,190) 63 (2,225)

Helium, m3 (ft3) 4,800 (169,512) 4,8@ (169,512)

Sulfuric acid, kg (lb) 570(1,257) I00 (220)

Phosphoric acid, kg (Ih) 240 (529) 24o (529)

Oils and lubricants, kg (lb) 1,600 (3,527) I,6M (3,527)

Cleaning solvents, kg (lb) 140 (309) 140 (309)

Polyphosphate, kg (lb) 67 (148) o (o)

Polyelectrolyle, kg (lb) 240 (529) 240 (529)

Liquid nitrogen, kg (lb) 1,100 (2,425) 1,1~(2,425)

Aluminum sulfate, kg (lb) 940 (2,072) 970(2,138)

Bentonite, kg (Ih) 470 ( 1,036) 490 (1 ,080)

16,000

NA

I ,300,000
(45,909,5W)

38,000 (10,038)

48,W,000

( 12,680, 160)

450(15,892)

2,2~ (77,693)

330 (1 1,654)

I4,m (494,4 I o)

62 (2,190)

4,8W(169,512)

470 (1,036)

240 (529)

1,600(3,527)

140 (309)

70(154)

240 (529)

1,100 (2,425)

960 (2,1 16)

4800,058)

12,0Q0

1,800 (1,984)

NA

38,0i30 (10,038)

48,~,000
( 12,680, 160)

45o (15,892)

2,200 (77,693)

330 (1 1,654)

I 3,m (459,095)

60 (2,1 19)

4,800(169,512)

96(212)

240 (529)

1,600 (3,527)

140 (309)

o (o)

240 (529)

I,1OO (2,425)

960 (2, 116)

480 (1,058)

a Fuel oilincludes gasoline, diesel, and lube oil.
Key: NA, not applicable.
Noti For pu~ses of [be SPD EIS, metric values providedin the data repons were rounded 10 [WOsignificant digits and converted
tothe Englisb values. Resource requirements lcssthan 50k~yr( llOlb/yr)a renotl isted.
Source: UC 1998a, 1998b, 1998c, 1998d.

Table E-S. Ceramic or Glass Immobilization Facility Scbedule
Activity Calendar Year

Research and development 1995-2002

Integrated-process demonstrations 1997-20Q3

Design and construction 1999-2004

Permitting and licensing 1999-2004

Startup and operation 2004-2015

Deactivation and stabilization 2016-2019

Note: Schedule dates areapproximate based onlatest infomation. Actual timing may cause
some activities to starl later in the reference year and e“d sometime past the end year
show” here.
Source: UC1998e, 1998 f,1998g, 1998h.1998i,1998j.
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Table E-9. Ceramic or Glass Immobilization Facility Construction Area Requirement

Hanford SRS

Building
Function Alone Collocation 221-F New

Laydown area, ha(acres) (including 1.8(4.45) I .8 (4.45) 6 (14.83) 9,7 (23.97)
spoils, topsoils, etc.)

Warehouse area, ha (acres) o (o) 037 (091 ) 3.3 (8.15) 2.6 (6.42)

Staging area, ha (acres) o (o) o (o) o (o) o (o)

Temporary parking, ha (acres) o (o) (1 (o) o (o) o (o)

New roads, km (mi) o (o) o (o) o (o) o (o)
No?: Forpurposes of the SPDEIS. metric values provided i"thedala repofls wcrero.nded to two significant

digits and converted to the English values,

Source: UC1998c, 1998 f,1998g, 1998h,1998i.1998j.

Table E-IO. Ceramic or Glass Immobilization Facility Operation Area Requirement

Hanford SRS
Land-Use Area Alone Collocation Building 221-F New

New process facilities, ha (acres) o (o) o (o) 0.05 (0.13) 0.18 (0.45)

New support facilities, ha (acres) o (0) o (o) o (o) o. I9 (0,47)

Security area, ha (acres) o (o) o (o) 0.8 I (2.0) 1 (2.47)

New parking, ha (acres) o (o) o (o) 1,2 (2.97) 2 (4.94)
Note: For purposes of the SPD EIS, metric values provided in [he data rcpons were rounded [o (WOsignificant digits and
converledto lhe English values.
Source: UC 1998e, 1998f, 1998g, 1998h, 1998i, 1998j,

Table E-11. Ceramic or Glass immobilization Facility Construction
Employment Requirements (2002-2004)

SRS
Employees Hanford Building 221-F New

Craft workers 558 810 865

Management and administrative ~ ~ ~

Total employment 67 I 978 1,042

Source: UC 1998e, 1998f, 1998g, 1998h, 1998i, 199Xj.
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Table E-12. Ceramic or Glass Immobilization Facifity Major Construction
Resource Requirements (2002-2004)

Hanford SRS
Resource Requirements Alone Collocation Building 221-F New

Electricity (MWh) 42,000 30,ffoo 33,000 12,000

Fuel, 1 (gal) 170,m 260,000 230,000 960,000

(44,909) (68,684) (60,759) (253,603)

Coal, t (tons) NA NA 1,300(1,433) 440 (485)

Water, I (gal) 130,f300,wo 140,000,m 2 I0,000,000 I 20,000,000
(34,342,100) (36,983,800) (55,475,700) (3 1,700,400)

Concrete, m3 (yd3) 480 (628) 1,200(1,570) ),200 ( 1,570) 53,000 (69,324)

Steel, t (Ions) 2W (220) 300(331) 6,300 (6,944) 17,000 (18,739)
Key:NA, notapplicable.
Note: For pu~ses of the SPD EIS, nmric values provided ]n tbe data repons were rounded [o two significant
disits and converted to the English values.
Sourcw UC 1998e, 1998f, 1998g, 1998h, 1998i, 1998j.

Table E-13. Ceramic or Glass Immobilization Facility Annual
Employment Operation Requirements

SRS
Building

Hanford 221-F New

Employees 17t sot 17t sot 17t 5ot

Officials and managers 5 s 55 55

Professionals II II 11 11 II II

Technicians 180 220 180 220 170 195

Office and clerical 14 14 14 14 14 14

Craft workers 30 30 30 30 30 30

Service workers _24& ~ ~ ~ M

Total employment 264 304 272 312 246 271

Source: UC 1998e, 1998f, 1998g, 1998h, 1998i, 1998j.
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Table E-14. Immobilization Facility Annual Operation Resource
Requirements at Hanford

12,000

NA

NA

29,000 (7,661 )

42,~,~
(11,095,140)

260(9,182)

230(8,122)

800 (28,252)

71,000
(2,507,365)

2,3W (81,225)

3,m(lo5 ,945)

52,000
(1,836,380)

110 (29)

11,000 (24,25 1)

350 (772)

17 (37)

NA

45,~ (99,207)

I, IW(2,425)

400 ( 106)

I ,400 (370)

57 (126)

84(185)

Ceramic Glass

Resource Requirements 17 t 50 t 17 t 50 t

Electricity (MWh) 16,000 Il,ooo 15,000

Coal, t (tons)

Natural gas, m3 (fr3)

Fuel oil? I (gal)

Water, 1 (gal)

Hydrogen, m3 (ft3)

Oxygen, m3 (ft3)

Nilrogen,b m3 (ft3)

Argon,b m3 (ft3)

Helium,b m3 (ft3)

Carbon monoxide, m3 (ft3)

Carbon dioxide, m3 (ft3)

Process water, I (gal)

Precursor, kg (lb)

Binder, kg (lb)

Lubricant, kg (lb)

Frit, kg (lb)

Stainless steel canisters, kg (lb)

Absorbents, kg (lb)

Hydraulic fluid, I (gal)

Oil: I (gal)

Sodium hypochlorite, kg (lb)

Poiyphosphate, kg (lb)

NA

NA

29,0i30 (7,661)

44,000,W
( 11,623,480)

290(10,241)

260 (9, 182)

2,200 (77,693)

190,0Q0
(6,709,850)

2,900(102,414)

9,~ (317,835)

160,000
(5,650,400)

I 10 (29)

31,000 (68,343)

950 (2,094)

50(110)

NA

120,000 (264,552)

1,100(2,425)

400 (106)

I ,400 (370)

57 (126)

84 (185)

NA

NA

29,0M (7,661)

39,000,000

( 10,302,630)

260(9,182)

230(8,122)

800 (28,252)

70,000
(2,472,050)

2,30fJ (8 1,225)

NA

NA

NA

NA

29,~ (7,661)

41 ,Ooo,m
( 10,830,970)

290 ( 10,241 )

260 (9, 182)

2,200 (77,693)

190,fnnl
(6,709,850)

2,900 (102,414)

NA

NA

110 (29) 110 (29)

NA NA

NA NA

NA NA

29,000 (63,933) 55,000 ( 121,253)

55,000 (121,253) 150,00il (330,690)

1,100(2,425) I, IW(2,425)

400 (106) 400 ( 106)

I ,400 (370) 1,400 (370)

57 ( 126) 57( 126)

84 (185) 84 (185)

Corrosion inhibitor, kg (lb) I00 (220) 100(220) 100 (220) loi3(220)
~ Fuel oil includes gasoline. diesel, and oil,

Includes process and nonprocess chemicals.
c Includes cutting oil and lubricating oil,
Key: NA, not applicable.
Not= For puToses of the SPD EIS, melric values provided in the &atarepons were rounded to two significant digits and converted
[o tbe English values. Resource requirements less than 50 kglyr ( 1IOIblyr) are not listed, except for lubricants.
Source: UC 1998e, 1998f,
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Table &15. Immobilization Facility Annual Operation Resource Requirement@
Collocated with MOX Facility at Hanford

17t-.

Resource Requirements Ceramic Glass

Electricity (MWh) I 3,000 I 3,000

Coal, t (tons) NA NA

Natural gas, m3 (ft3) NA NA

Fuel oil? I (gal) 29,000 (7,661 ) 29,000 (7,661 )

Water, I (gal) 42,000,000 (1 1,095,140) 39,0M),000 (10,302,630)

Hydrogen, m3 (ft3) 260 (9,1 82) 260 (9,1 82)

Oxygen, m3 (ft3) 230 (8,122) 230 (8,122)

Nitrogen,b m3 (ft3) 800 (28,252) 800 (28,252)

Argon,b m3 (ft3) 71,000 (2,507,365) 70,000 (2,472,050)

Helium,b m3 (ft3) 2,300 (81,225) 2,3

Carbon monoxide, m3 (ft3) 3,000 ( 105,945)

Carbon dioxide, m“ (fr~) 52,000(1,836,380)

Process water, I (gal) 110 (29)

Precursor, kg (lb) 11,000 (24,25 I )

Binder, kg (lb) 350 (772)

Lubricant, kg (lb) 17 (37)

3(81,225)

NA

NA

10 (29)

NA

NA

NA

Frit, kg (lb) NA 29,000 (63,933)

Stainless s[eel canisters, kg (lb) 45,OOO (99,207) 55,000(121,253)

Absorbents, kg (lb) 1,100 (2,425) 1,100 (2,425)

Hydraulic fluid, I (gal) 400(106) 400 ( 106)

Oil: I (gal) I ,400 (370) I ,400 (370)

Sodium hypochlorite, kg (lb) 57 (126) 57 (126)

Polyphmphate, kg (lb) 84 (1 85) 84 (185)

Corrosion inhibitor, kg (lb) 100 (220) I00 (220)

a Fuel oil includes gasoline, diesel, and oil.
~ Includes process and nonprocess chemicals,

Includes cutting oil and lubricating oil.
Key: NA, not applicable,
Note For pu~oses of the SPD EIS, metric values providedin the data reports were roundedto two significant
digits and convened (o the English values. Resource requirements less than 50 kglyr ( 110 Iblyr) we not listed,
except for lubricants,
Source: UC 1998e, 1998f.
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Table E–16. Immobilimtion (Ceramic) Facility Annual Operation Resource Requirements at SRS

Ceramic (Building 221-F) Ceramic (New)

Resource Requirements 17 t 50 t 17 t 50 t

Electricity (MWh)

Coal, t (tons)

Nalural gas, m3 (ft3)

Fuel oil? I (gal)

Water, I (gal)

Hydrogen, m3 (ft3)

Oxygen, m3 (ft3)

Nitrogen,b m3 (ft3)

Argon,b m3 (ft3)

Helium,b m3 (ft3)

Carbon monoxide, m3 (ft3)

Carbon dioxide, m3 (ft3)

Process water, 1 (gal)

Precursor, kg (lb)

Binder, kg (lb)

Lubricant, kg (lb)

Frit, kg (lb)

Stainless steel canisters, kg (lb)

Absorbents, kg (lb)

Hydraulic fluid, 1 (gal)

Oil,c I (gal)

Sodium hypochlorite, kg (lb)

Polyphosphate, kg (lb)

I 2,000

450 (496)

NA

29,w0 (7,66 I )

50,000,m

( 13,208,500)

260 (9,182)

230 (8,122)

800 (28,252)

71,000
(2,507,365)

2,300 (81 ,225)

3,000(105,945)

52,000
(1,836,380)

110 (29)

I I ,~ (24,25 1)

350 (772)

17 (37)

NA

45,000 (99,207)

1,100(2,425)

400 ( 106)

I ,400 (370)

57 (126)

84 (185)

14,000

450 (496)

NA

29,000 (7,66 1)

52,000,000
(13,736,840)

290 ( 10,24 I )

260 (9, 182)

2,200 (77,693)

I 90,000
(6,709,850)

2,9W(102,4I4)

9,000(317,835)

160,0Q0
(5,650,400)

110 (29)

31,000 (68,343)

950 (2,094)

50(110)

NA

120,000

(264,552)

1,100 (2,425)

4~ ( 106)

I ,4M (370)

57 (126)

84 (185)

Corrosion inhibitor, kg (lb) 100 (220) I00 (220)

~ Fuel oil includes gasoline, diesel, and oil.
“ Includes process and nonprocess chemicals,
c Includes cutting oil and lubricating oil,

12,f30il

450 (496)

NA

29,M0 (7,661)

47,000,W0
(12,415,990)

260 (9, 182)

230 (8,122)

800 (28,252)

71,m
(2,507,365)

2,3W (8 1,225)

3,000 ( 105,945)

52,000
(1,836,380)

110 (29)

11,000 (24,251)

350 (772)

17 (37)

NA

45,000 (99,207)

1,100 (2,425)

400 (106)

1,400 (370)

57 (126)

84 (185)

14,m

450 (496)

NA

29,C830 (7,661)

49,m,MM

(12,944,330)

290(10,241)

260 (9, 182)

2,2W (77,693)

I 90,000
(6,709,850)

2,900 (102,414)

9,~ (317,835)

160,000
(5,650,400)

110 (29)

31,00iI (68,343)

950 (2,094)

50(110)

NA

120,000 (264,552)

1,100 (2,425)

400 (106)

I ,400 (370)

57 (126)

84 (185)

100 (220) 100 (220)

Key NA, “ot applicable.
Note: For purposes of the SPD EIS, metric values providedin the data reports were rounded to two significant digits and convefied
tothe English values. Resource requirements less than 50k~yr( llOlb/yr)menot Iisted, except for lubricants.
Source: UC1998g, 1998h.
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Table E–17. Immobifimtion (G[a~)Faciiity Annual Operation Resoume Requiremen@at SRS

Glass (Building 221-F) Glass (New)

Resource Requirements 17 t 50 t 17 t 50 t

Electricity (MWh) I I ,000 13,000 I I ,Wo 13,000

coal, t (tons)

Natural gas, m3 (ft3)

Fuel oil,’ I (gal)

Water, I (gal)

Hydrogen, m3 (ft3)

Oxygen, m3 (ft3)

Nitrogen,b m3 (ft3)

Argon,b m3 (ft3)

Helium,b m3 (ft3)

Carbon monoxide, m3 (ft3)

Carbon dioxide, m3 (ft3)

45o (496)

NA

29,~ (7,66 I )

50,000,00iI
( 13,208,500)

260 (9,1 82)

23o (8,122)

8fM (28,252)

70,W0
(2,472,050)

2,300 (81,225)

NA

NA

110 (29)

NA

NA

NA

29,000 (63,933)

55,000(121,253)

I,IW (2,425)

400 (106)

I ,400 (370)

57 (126)

84 (185)

450 (496)

NA

29,000 (7,66 I)

52,000,000
(13,736,840)

290 ( 10,24 I )

260(9,182)

2,200 (77,693)

190,000

(6,709,850)

2,9W (102,414)

NA

NA

110 (29)

NA

NA

NA

55,0W (121,253)

450 (496)

NA

29,000 (7,66 1)

47,000,000
(12,415,990)

260 (9,182)

230 (8,122)

800 (28,252)

70,000
(2,472,050)

2,300 (81,225)

NA

NA

110 (29)

NA

NA

NA

29,000 (63,933)

450 (496)

NA

29,~ (7,661)

49,000,m
( 12,944,330)

290 ( 10,24 I )

260 (9, 182)

2,20iI (77,693)

190,000
(6,709,850)

2,900(102,414)

NA

NA

110 (29)

NA

NA

NA

55,000(121,253)

150,000(330,690) 55,000(121,253) 150,~0 (330,690)

1,100(2,425) 1,100 (2,425) 1,100 (2,425)

400 (106) 4oQ(lM) 400(106)

I ,400 (370) I ,400 (370) I ,400 (370)

57 (126) 57 (126) 57 (126)

84 (185) 84 (185) 84 (185)

Process water, I (gal)

Precursor, kg (lb)

Binder, kg (lb)

Lubricant, kg (lb)

Frit, kg (lb)

Stainless steel canisters, kg (lb)

Absorbents, kg (lb)

Hydraulic fluid, I (gal)

Oil: I (gal)

Sodium hypochlorite, kg (lb)

Polyphosphate, kg (Ih)

Corrosion inhibitor, kg (lb)

~ Fuel oilincludes gasoline, diesel, andoii.
Includes process and nonprocess chemicals.

c lnc[udes cutting oilandlubricaling oil.
Key: NA, not applicable.
Note: For purposes of the SPD EIS, metric values provided in the data repons were rounded to two significant digits and converted
tothe English values. Resource requirements tessthan 50k~yr( llOlb/yr)arenof Iisted, except for lubricants.
Source: UC 1998i, 1998j.

100 (220) I 00 (220) 1m (220) 100 (220)
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Table E-18. MOX Facility Schedule
Activity Calendar Year

MOX team selection and contract negotiation 1999

Design 2m20iI 1

Permitting and licensing 2000-2006

Construction 2002-2004

Cold startup 2005

Hot startup 2006

Operation 200G2015

Deactivation and stabilization 2015-2018

(nominal 3 years)
Note Schedule dates are approximatebased on latest information. Actual timing may cause some
acl!vities to sta~ later in the reference year and end sometime past the end year shown here,
Source: UC 1998k, 19981, 1998m, 1998n.

Table E-19. MOX Facility Construction Area Requirements

Hanford
Function FMEF New INEEL Pantex SRS

Laydown area, ba (acres) (including spoils, 2 (4.94) 2 (4.94) 2 (4.94) 2 (4.94) 2 (4.94)
topsoils, etc. )

Warehouse area, ha (acres) o (o) o (o) o (o) o (o) o (o)
Staging area, ba (acres) 0.65 (1.61) 0.65(1.61) 0.65 (1.61) 0,65(1.61) 0.65(1,61)

Temporary parking, ha (acres) 2 (4,94) 2 (4,94) 2 (4.94) 2 (4,94) 2 (4.94)

New roads, km (mi) 1 (0.62) 1 (0.62) 1 (0,62) 2 (1.24) 2(1,24)
Key: FMEF, Fuels and Materials Examination Facility.
Note: For purposts of the SPD EIS, metric values provided in the data repons were rounded to two significant digits and converted
to the English values,

Source: UC 1998k, 19981, 1998m, 1998n,

Table E-20. MOX Facility Operation Area Requirements
Hanford

Land-Use Area FMEF New INEEL Pantex SRS
New process facilities, ha (acres) o (o) 0.65 (1.61) 0.65 (1,61) 0.65 (1.61) 0.65 (1,61)
New support facilities, ba (acres) 0,37 (0.91) 0.37 (0.91) 0.37 (0.91) 0.37 (0.91) 0.37 (0.91 )

Security area, ha (acres) 3 (7.41) 3 (7,41) 3 (7.41) 3 (7.41) 3(7.41)
New parking, ha (acres) 2 (4.94) 2(4.94) 2 (4.94) 2 (4.94) 2 (4.94)
Key: FMEF, Fuels and Ma[erials Examination Facility,
Not= For pu~oses of the SPD EIS, metric values providedi“ the data repons were rounded to two sig”ifican[ digits and convened
to the English values,
Sourcti UC 1998k, 19981, 1998m, 1998n,
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Table E-21. MOX Facility Construction Employment Requirement (2002-2004)
Hanford

Employees FMEF New INEEL Pantex SRS
Craft workers 838 999 999 999 999

Management and administrative @ @ m m ~

Total employment 1,272 1,462 1,462 1,462 1,462

Key: FMEF, Fuels and Materials Examination Facility.
Note: Total employment includes construction workers during cold and hot starfup years.
Source: UC 1998k, 19981, 1998m, 1998n.

Table E-22. MOX Facility Major Construction Resource Requirements (~2-~)
Hanford

Resource Requirements FMEF New INEEL Pentex SRS
Electricity (MWh)

3-year period 55,0fnl 2,300 2,300 2,300 2,600

5-ye~ period’ 97,m 45,000 20,m 20,m 21,000

Fuel, 1 (gal) 140,000 680,m 680,00U 680,CSXI 680,W

(36,984) (179,636) ( 179,636) ( 179,636) ( 179,636)

Water,b I (gal) 41,000,m 47,000,m 47,m,m 47,m,ooo 47,000,CCS)
( 10,830,970) (12,4 !5,990) (12,415,990) (12,415,990) (12,415,990)

Concrete, m3 (yd’) 3,1m 10,000 I O,ooo 10,000 9,2IXf

(4,055) ( 13,080) ( 13,080) ( 13,080) ( 12,034)

Steel, t (tons) 1,200 4,0(RI 4,01xt 4,0i30 3,800

(1,323) (4,409) (4,409) (4,409) (4,189)

~ Includes electricity during the COI+and hot startup years.
Includes water usage by constmctlon workers during cold and hot stanup years.

Key: FMEF, Fuels and Materials Examination Facility.
Noti For purposesof the SPD EIS, metric values providedin the data reporfs were rounded to two significant digits and convened
to the English values. Resource requirements less than 50 kglyr (l IO Iblyr) are not Iisled.
Source: UC 1998k, 19981, 1998m, 1998n.

Table E-23. MOX Facility Annual Employment Operation Requirements
Hanford

Employees FMEF New INEEL Pantex SRS

Officials and managers 10 10 10 10 10

Professionals 75 75 75 75 75

Technicians 67 67 67 67 67

Office and clerical 10 10 10 10 10

Craft workers 30 30 30 30 30

Operatives I02 102 102 I02 I02

Laborers 4 4 4 4 4

Service workers s B B 33

Total employment 350 350 350 350 350

Key: FMEF, Fuels and Mater!als Examination Facility.
Note: Total employment during normal operation, after cold and hot startup years.
Source: UC 1998k, 19981. 1998m. 1998n.
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Table E-24. MOX Facility Annual Operation Resource Requirements
Hanford

Resource Requirement FMEF New INEEL Pantex SRS
Electricity (MWh) 24,000 24,000 I2,000 12,000 12,m

Coal, t (tons) NA NA 1,600 ( 1,764) NA 650 (716)

Natural gas, m3 (ft3) NA NA NA 920,000 NA
(32,489,80i3)

Fuel oil,’ I (gal) 43,0iJo 43,000 43,0W 43,000 43,000
(1 1,359) (1 I ,359) (l 1,359) (1 I ,359) (1 1,359)

Water, 1 (gal) 43,000,m 43,000,000 43,m,ooo 43,000,m 43,000,0CH3
(11,359,310) (1 1,359,310) (1 1,359,310) (1 1,359,310) (1 I,359,31O)

Hydrogen, m3 (ft3) 36,000 36,000 36,00il 36,000 36,000
(1,271,340) ( 1,27 1,340) ( 1,271,340) (1 ,271,340) ( 1,271,340)

Nitrogen, m3 (ft3) Is (530) 15 (530) 15 (530) 15 (530) 15 (530)

Oxygen, m3 (ft3) 74 (2,613) 74 (2,613) 74 (2,613) 74 (2,613) 74 (2,613)

Argon, m3 (ft3) 5,900 5,900 5,900 5,900 5,900
(208,359) (208,359) (208,359) (208,359) (208,359)

Helium, m3 (ft3) 95 (3,355) 95 (3,355) 95 (3,355) 95 (3,355) 95 (3,355)

Phosphoric acid, kg (Ih) 100 (220) 100 (220) 100 (220) 100 (220) Iw (220)

Sodium nitrate, kg (Ih) 5W(1,102) 500(1,102) 500(1,102) 500(1,102) 500(1,102)

Sodium hydroxide, kg (lb) 76 (168) 76( 168) 76 (168) 76(168) 76 (168)

Ethylene glycol, kg (lb) 3m (661) 300 (661 ) 300 (661) 3m (661) 300 (661 )

Lubricant zinc stearate, kg (lb) 300 (66 I) 300 (661) 300 (661 ) 300 (661 ) 300 (661 )
a Fuel oil includes ~asoline and oil.
Key: FMEF, Fuels ~nd Ma[erials”Examina!ion Facility; NA, not applicable.
Not= For purposes of tbe SPD EIS, metric values provided in the data reports were rounded [o two significant digi[s and
converted 10the English values.
Source: UC 1998k, 19981, 1998m, 1998n.

Table E-25. Lead Assembly Fabrication Facility Schedule
Activity Calendar Year

Equipment procured 200(-200 I

Facility design I999 -Zm I

Facility permitting 2000-2002

Facility modification 2001-2W2

Lead assembly fabrication (operation) 2W3-2006

Deactivation and stabilization 201 O-2OI3

Note: Schedule dates are approximate based on latest information. Actual timing may
cause som activities 10 starl later i“ [he reference yew and end somelimc past the end yew
shown here.
Source: O’Con”or et al. 1998a, 1998b, 1998c, 1998d, 1998e.
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Table E-26. Lead Assembly Fabrication
Annual Employment Operation Requirements

Employees Number of Employees

Officials and managers I

Professionals 4

Technicians 31

Office and clerical 2

Craft workers 5

Operatives 8

Service workers ~

Total employment 60

Source: O’Connoret al. 1998a, 1998b, 1998c, 1998d,1998e.

Table E-27. Lead Assembly Fabrication Construction Resource Requirement
Resource Requirement ANL-W Hanford LLNL LANL SRS

Electricity (MWh) NR NR NR NR 2,800

Fuel oil,’ I (gal) NR NR NR NR 45,000(11,888)

Water, I (gal) NR NR NR NR 15,W,0M (3,962,550)

Industrial gases, m3 (ft3) NR NR NR NR 57 (2,013)

Concrete, m3 (yd3) NR NR NR NR 19 (25)

Steel, t (tons) NR NR NR NR 45(50)

a Fuel oilincludes gasoline, diesel, and oil.

Key: ANL-W, Argonne National Laboratory-West; LANL, Los Alamos National Laboratory; LLNL, Lawrence
Livermore National Laboratory NR. not reporfed.
Note: ANL-W, Hanford, LANL, and LLNL require minor modifications to exis[ing buildings; therefore. no
significant constmction resource requirements are expected.
Source: O’Connore! al. 1998a, 1998 b,1998c, 1998d 1998e.

E-13



Surplus Plutonium Disposition Drafi Environmental !mpact Statement

T-E-28. kdA*mbly Fabrication Annual Operation Resource Requirements
R— R- “remerlt ANL-W Hanford LLNL LANL SRS

Electricity (MWh) 720 I,200 720 720 720

Coal, t (tons) NA

Natural gas, m3 (ft3) NA

Fuel oil? I (gal)

Waler, I (gal)

Argon, m3 f~

Helium, m3 (ft3)

Hydrogen, m3 (ft3)

Nitrogen, m3 (ft3)

Oxygen, m3 (ft3)

Sodium nitrate, kg (lb)

Alcohol, I (gal)

61,00i3

(16,114)

1,m,ooo
(422,672)

16,00i)

(565,040)

10 (353)

(3\Y5)

5,3m
(187,170)

5,m
(176,575)

85 (187)

230 (6 I )

NA

NA

12,000

(3,170)

1,600,000

(422,672)

16,~
(565,WO)

10 (353)

(32Y5)

5,300
(187,170)

5,000
( 176,575)

85 (187)

230 (6 I )

230 (6 1)

NA NA

55,000 55,000
(1,942,325) (1,942,325)

12,m 12,000
(3,170) (3,170)

1,600,~ 1,6M,~
(422,672) (422,672)

16,0C0 16,0W

(565,040) (565,040)

10 (353) 10 (353)

1,000 1,000

(35,315) (35,315)

5,300 5,300
(187,170) (187,170)

5,mo 5,000
( 176,575) (176,575)

85 (187) 85 (187)

230 (61) 230 (61)

230 (61 ) 230 (61 )

60 (66)

NA

12,1n30
(3,170)

1,6W,000
(422,672)

16,~

(565,040)

10 (353)

1,300
(35,315)

5,300
(187,170)

5,000
(176,575)

85 (187)

230(61)

230(61)General cleaning fluids, 1 (gal) 230 (61 )

a Fueloil includes gasoline, die~Landoil.
fry: ANbW, Argonne National LabmtoV-West; LANL, Lm Alamos National Laboratory; LLNL, Lawrence Livennore
National Lahratoq; NA, not applicable.
Note: For pu~ses of the SPD EIS, metric values provided in the data reports were rounded to IWOsignificant digits and
convert& tolhe English values, Resource requirements less than 50kglyr (11 Olh/yr)are not listed.
Source OConnorel al. 1998a, 1998b,1998c, 1998d,1998e.
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Appendix F
Impact Assessment Methods

This appendix briefly describes the methods used to evaluate the potential direct, indirect, and cumulative
effects of the alternatives for surplus plutonium disposition. Included are impact assessment methods for air
quality and noise, geology and soils, water resources, ecological resources, cultural and paleontological
resources, land use and visual resources, infrastructure, waste management, socioeconomic, human health
risk, facility accidents, transportation, environmental justice, and cumulative impacts. Each section is
organized so that first the affected resource is described and then the impact assessment method is presented.
Detailed descriptions of the methods for facility accidents and transportation impacts analysis are presented
as Appendixes K and L, respectively.

Although impacts were generally described as either major or minor, this assignment was made in different
ways, depending on the resource. For air quality, for example, estimated pollutant emissions from the
proposed facilities were compared with the appropriate regulatory standards or guidelines. For human health
risk, estimated mdionuclide exposure to humans from *e proposed facilities were compared with applicable
dose limits. Comparison with regulatory standards is a commonly used method for benchmarking
environmental impact and is done here to provide perspective on the magnitude of identified impacts.

Other indicators of impact were also establisbcd to focus the analysis on impacts that could be major. The
analysis of waste management impacts, for example, focused on alternatives where addhional waste generation
would be a large percentage of current site waste generation, although a major impact was suggested only
where waste generation would exceed the capacity of existing waste management facilities. Cumulative
impacts were also evaluated with a view to ensuring that actions with minor impacts individually could not
have major impacts collectively.

Impacts in all resource areas were analyzed consistently; that is, the impact values were estimated using a
consistent set of input variables and computations. Moreover, efforts were made to ensure that calculations
in all areas used accepted protocols and up-to-date models. Finally, like presentations were developed to
facilitate the comparison of alternatives.

F.1 AIR QUALITY AND NOISE

F.1.l Description of Affeeted Resources

F.1.l.l Air Quality

Air pollution refers to any substance in the air that could harm human or animal populations, vegetation, or
structures, or that unreasonably interferes with the comfortable enjoyment of life and property. For purposes
of the Surplus Plutonium Disposition Environmental Impact Statement (SPD EIS), only outdoor air pollutants
were addressed, They may be in the form of solid particles, liquid droplets, gases, or a combination of these
forms. Generally, they can be categorized as primary pollutants (those emitted diratly from identifiable
sources) and secondary pollutants (those produced in the air by interaction between two or more primary
pollutants or by reaction with normal atmospheric constituents, which maybe influenced by sunlight). Air
pollutants are transported, dispersed, or concentrated by meteorological and topographical conditions. Thus,
air quality is affected by air pollutant emission characteristics, meteorology, and topography.

Ambient air quality in a given Iucation can k descrikd by comparing the concentrations of various pollutants
in the atmosphere with the appropriate standards. Ambient air quality standards have been established by
Federal and State agencies, allowing an adequate margin of safety for protection of public health and welfare
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from the adverse effects of pollutants in the ambient air. Pollutant concentrations higher than the
corresponding standards are considered unhealthy; those below such standards, acceptable.

The pollutants of concern are primarily those for which Federal and State ambient air quality standards have
been established, including criteria air pollutants, hazardous air pollutants, and other toxic air compounds.
Criteri,a air pollutants are those listed in 40 CFR 50, National Primary and Secondav Ambienr Air Quali~
Srandards (EPA 1997a). Hazardous air pollutants and other toxic compounds are those listed in Title I of the
1990 Clean Air Act (CAA) as amended, those regulated by the National Emissions Standards for Hazardous
Air Pollutants (NESHAP), and those that have been proposed or adopted for regulation by the respctive State
or are listed in State guidelines. Also of concern are air pollutant emissions that may contribute to the
depletion of stratospheric ozone or global warming. Construction activities, particularly those that involve
modification of existing facilities, maybe subject to certain NESHAP requirements, for example, the reporting,
training, and work practice requirements for asbestos renovation (EPA 1997b). Provisions of other NESHAP
rcquimments, such as those for knzene (EPA 1997c), would likely not apply because the amounts stored and
used for constmction and operation of these facilities would be small. Provisions of NESHAP for
radionuclides are discussed in Chapter 5 and Appendix F. 10.

Areas with air quality better than the National Ambient Air Quality Standards (NAAQS) for criteria air
pollutants are designated as being in attainment areas with air quality worse than the NAAQS for such
pollutants, as nonattainment areas. Areas maybe designated as unclassified when sufficient data for attainment
status designation are lacking. Attainment status designations are assigned by county, metropolitan statistical
area, consolidated metropolitan statistical area, or portions thereof. Air Quality Control Regions designated
by the U.S. Environmental Protection Agency (EPA) are listed in 40 CFR 81, Designariorr of Areas for Air
Quali~ Planning Purposes.

For locations that are in an attainment area for criteria air pollutants, prevention of significant deterioration
(PSD) regulations limit pollutant emissions from new soumes and establish allowable increments of pollutant
concentrations. Three PSD classifications are specified with the criteria established in the CAA amendments.
Class I areas include national wilderness areas, memorial parks larger than 2,020 ha (5,000 acres), and national
parks larger than 2,430 ha (6,000 acres), and areas that have been redesignated as Class I. Class II areas are
all areas not designated as Class I. No Class III areas have been designated.

Designation as a nonattainment area for criteria air pollutants triggers control requirements designated to
achieve attainment status by specified dates, In addition, facilities that constitute major new emission sources
cannot be constructed in a nonattainment area without pemrits that impose stringent pollution control
requirements to ensure progress tow~d compliance.

The region of influence (ROI) for air quality is that area around a site potentially affected by air pollutant
emissions caused by the surplus plutonium disposition alternatives. The air quality impact area normally
evaluated is the area in which concentrations of criteria air pollutants would increase more than a significant
amount in a Class II area. Significance varies according to the averaging period: 2,000 #g/m3 for 1 hr for
carbon monoxide; 25 #g/m3 for 3 hr for sulfur dioxide; 5 &g/m3 for 24 hr for sulfur dioxide and particulate
matter with an aerodynamic diameter less than or equal to 10 microns (PM,.); and 1 Pg/m3 annually for sulfur

dioxide, PM IO,and nitrogen dioxide (EPA 1997d). Generally, this covers a few kilometers downwind from
the source. For sources within 100 km (62 mi) of a Class I area, the air quality impact area evaluated would
include the Class I area if the average 24-hr increase in concentration were greater than I#g/m3. The size of
the ROI depends on emission source characteristics, pollutant types, emission rates, and meteorological and
topographical conditions. For purposes of this analysis, where most of the sites are large, impacts were
evaluated at the site boundary, along roads within the sites to which the public has access, and anywhere else
the contributions to pollutant concentrations could exceed the established significance levels.
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Baxeliize air quality is typically described in terms of pollutant concentrations mudeled for existing sources at
each site and background air pollutant concentrations measured near tbe sites. For this analysis, concentrations
for existing soumes were obtained from existing source documents or by medeling recent emissions data, Data
from the Sforage and Disposition Final PEIS (DOE 1996a) were incorporated where appropriate.

The maximum concentrations of toxic air pollutants at or beyond the site boundary were compared with
Federal and State regulations or limits. To determine human health risk (see Appendix F. 10), modeling
outputs on chemical concentrations in air were weighed against chemical-specific toxicity values. Emissions
of radionuclides to the air (see Appendix F. 10) were evaluated in terms of a total dosage standard.

F.1.1.2 Noise

Sound results from the compression and expansion of air or some other medium when an impulse is
transmitted through it. Sound requires a source of energy and a medium for transmitting the sound wave,
Propagation of sound is affected by various factors, including meteorology, topography, and barriers. Noise
is undesirable sound that interferes or interacts negatively with the human or natural environment, Noise may
disrupt normal activities (e.g., hearing, sleep), damage hearing, or diminish the quality of the environment.

Sound-level measurements used to evaluate the effects of nonimpulsive sound on humans are compensated
by an A-weighting scale that accounts for the hearing response characteristics (i.e., frequency) of the human
ear. Sound levels are expressed in decibels, or in the caxe of A-weighted measurements, decibels A-weighted.
The EPA has developed noise-level guidelines for different land-use classifications. Some States and localities
have established noise control regulations or zoning ordinances that specify acceptable noise levels by land-use
category.

Noise from facility operations and assuciatcd traffic could affect human and animal populations. Because most
nontraffic noise associated with construction and operation of the proposed facilities would be distant from
offsite noise-sensitive receptors, the contribution to offsite noise levels should be small. Impacts associated
with transportation access routes, including noise from increased traffic, could result in small increases in noise
along these routes. The ROI for each of the sites includes the site and surrounding areas, including
transportation corridors, where proposed activities might increase noise levels. Transportation corridors most
likely to experience increased noise levels are those roads within a few miles of the site boundary that carry
most of the site’s employee and shipping traffic.

Sound-level data representative of site environs were obtained from existing reports and from calculations of
the sound levels typical of prevailing traffic voiumes along the transportation corridors. The acoustic
environment was fmther described in terms of existing noise sources for each site.

F.1.2 Description of Impact Assessment

F.1.2.1 Air Quafity

Potential air quality impacts of pollutant emissions from constmction and normal operations were evaluated
for each alternative (see Table F–1 ), That assessment included a comparison of effects of each alternative with

applicable Federal and State ambient air quality standards and concentration limits. The more stringent
standards, EPA or State, served as the assessment criteria, Criteria for hazardous and toxic air pollutants
include those listed in Title III of the 1990 CAA Amendments, the NESHAP, and standards and guidelines
adopted by the respective states. The SPD incremental change in concentrations of pollutants was compared
with the PSD Class 11allowable increments, Impacts on Class I PSD areas were evaluated where there was
a Class I area within 100 km (62 mi) of the site.

F-3



Surplus Pluroniunt Dispositiorz Draft Environmental Impact Sturement

Table F–1. Impact Assessment Protocol for Air Quality and Noise
Required Data

Resource AfYectedEnvironment Facility Design Messure of Impact

Air quality
Criteria air pollutants Ambient concentration
and other regulated (~g/m3) of air pollutants,
pollutants” and concentrations of

pollutants from existing
sources al site

Toxic/hazardous air Ambient concentrations
pollutants (~g/m3) of toxic air

pollutants; concentrations
of pollutants from existing
sources at sae

Noise Sound levels at sensitive
offsite receptors (e.g., at
nearby residences, along
major access routes);
sound levels at
noise-sensitive wildlife
habitat (nearby threatened
and endangered wildlife
habitat)

Emission (kg/yr) of air
pollutants from facility
and facility
construction or
modification; source
characteristics (e.g.,
stack height and
diameter, exit
temperature and
velocity); shipments
and work force
estimates

Emission rate (kg/yr) of
toxic air pollutants
from facility; source
characteristics (e.g.,
stack height and
diameter, exit
temperature and
velocity)

Descriptions of major
construction and
operations sources;
shipment and
work force estimates

Contribution of propossd
alternative to
concentrations of each
pollutant at or &yond site
boundary; tolal
concentration of each
pollutant at or beyond site
boundary; percent of
applicable standard

Contribution of proposed
alternative to
concentrations of each
pollutant at or kyond the
site boundary; total
concentration of each
pollutant at or kyond site
bound~; percent of
applicable standard

Increase in day/night average
sound level at sensitive
receptors

a Carbon monoxide; hydrogen tluoridc lead; nitrogen oxides; ozonq particulate matter with an aerodynamic diameter less than or
equal to 10/g, sulfur dioxide; total suspended panicula! es.

b Title 111pollutants, pollutants regulated under the National Emissions Standard for Hazardous Air Pollutants, and other
State-regulatedpollutants.

Operational air pollutant emissions data for each alternative (other than No Action) were b~ on engineering
design reports; constmction emissions data for each alternative, on enginmring desigtt feports, emission factors
for construction equipment listed in Compilation of Air Pollutant Emission Factors, Vol. II - Mobile Sources
(EPA 1991 :voI. ff, 7-l-7-7), and emission factors for fugitive dust from construction listed in Compilation of

Air Pollu?anr Emission Factors (EPA 1996z 13.2-1; 13.2-2; 13.2.2-1-13.2.2-8; 13.2.3-1-13.2.3-7;

13.2.4-1-13.2,4-9; 13.2.5-1-13.2.5-21). Traffic emissions were estimated using EPA’s MOBlLE5b and

PART 5 emissions calculation mcdels.

For each alternative, contributions to offsite air pollutant concentrations were mtieled on the basis of guidance
presented in the Guidelines on Air Quality Models (EPA 1997e). The EPA-rwommended Industrial Sottme
Complex Model, Version 3 (ISC3), was selected as the most appropriate model to perform the air dis~rsion
modeling, because it is designed to support the EPA regulatory modeling program and is capable of handling
multiple sources and source types. The short-term version of ISC3, ISCST3, was used to calculate
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concentrations with averaging times of I to 24 hours and annual average concentrations. Concentrations for
the No Action Alternative were based on information provided in the Storage and Disposition Firral PEIS
(DOE 1996a).

The modeling analysis incorporated conservative assumptions, which tend to overestimate the pollutant
concentrations. The “highest-high” concentration for each pollutant and averaging time was selected for
comparison with the applicable assessment criterion, instead of the less conservative EPA-recommended
“highest-high” and “highest second-highest” concentration for long-term and short-tern averaging times,
respectively. The concentrations evaluated were the maximum occurring at or beyond the site boundary or
a public access road, and included the contribution of the alternative and that of existing onsite sources.
Available monitoring data, which reflect both onsite and offsite sources, were also taken into consideration.
Concentrations of the criteria air pollutants, hazardous air pollutants, and toxic air compounds were presented
for each alternative. Construction equipment activity emissions were evaluated as a volume source for each

alternative using the ISC3 model. The total concentration, including the contribution from each alternative
and the percent of the applicable standard, were presented. This percentage reflects the variability of the No
Action concentrations, the standards and guidelines among sites and the differences among the alternatives.

The effects of traffic related to construction and operation for each alternative were evaluated by calculating
the emissions of criteria pollutants from worker vehicles and shipping activities.

One year of sequential hourly onsite meteorological data from the sites and upper-air data for appropriate
locations from the National Climactic Data Center were used in the air quaJity modeling. For consistency, the
data were for the same year considered in the Sforage and Disposition Final PE/S (DOE 1996a).

Additional assumptions were incorporated in the air quality modeling at each site. For example, to model
emissions frum a generic process stack for mixed oxide fuel fabrication, a single source within the facility was
used, assuming a stack height of 8 m (26 ft), a stack diameter of 0.3 m ( I ft), a stack exit temperature equal
to the ambient temperature, and a stack exit velucity of 0.03 m/s (O.1 ftis). Where they could be obtained,
however, actual stack Iwations and stack parameters were used to mndel pollutant concentrations.

The analysis tends to overestimate pollutant concentrations, since the Iucation of the maximum site boundary
concentrations due to surplus plutonium disposition facilities was assumed to be the same as the location of
maximum concentrations of other pollutant sources at the site.

Ozone is typically formed as a secondary pollutant in the ambient air (troposphere). It is formed from such
primary pollutants as nitrogen oxides and volatile organic compounds, which emanate from vehicular (mobile),
natural, and other stationary sources. It is not emitted directly as a pollutant from the sites. Although ozone
may thus be regarded appropriately as a regionat issue, specific ozone precursors, notably nitrogen dioxide and
volatile organic compounds, were analyzed as applicable to the alternatives under consideration.

The CAA, as amended, required that Federat actions conform to the host State’s “State Implementation Plan.”
A State Implementation Plan provides for the implementation, maintenance, and enforcement of NAAQS for
the six criteria pollutants: sulfur dioxide; particulate matter with an aerodynamic diameter smaller than or
equal to 10 Km in diameter (PM, ~); carbon monoxide; ozone; nitrogen dioxide, and lead. Its purpose is to
eliminate or reduce the severity and number of violations of NAAQS and to expedite the attainment of these
staodards. No department, agency, or instrumentality of the Federal Government shall engage in or support
in any way (i.e., provide financial assistance for, license or permit, or approve) any activity that does not
conform to an applicable implementation plan, The final mle for Derermirring Confomrify of General Federal
Ac~ions m Srate or Federal Implemerrrafion Plans (EPA 1993) took effect on January 31, 1994. Hanford,

Pantex, the Idaho National Engineering and Environmental Laboratory (INEEL), the Savannah River Site
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(SRS), Los Alamos National Laborato~ (LANL), and Lawrence Livermore National Laboratory (LLNL) are
within areas cumntly designated as attainment for criteria air pollutants. Therefore, tfre surplus plutonium
disposition alternatives being considered at these sites are not affected by the provisions of the conformity rule,
Rmky Flats Environmental Technology Site (RFETS) is in an area designated nonattainment for ozone, PM ,.,
and carbon monoxide. Applicability of the conformity rule to the RFETS is discussed in Section 4.2.1.6 on
No Action.

Emissions of potential stratospheric ozone-depleting compounds such as chlorofluorucarbons were not
evaluated, for no emissions of these pollutants were identified in the engineering design reports.

Emissions of pollutants that are potential contributors to global wamring (e.g., carbon dioxide, nitrous oxide
chlorofluormarbons, and methane) were evaluated using emission data in the engineering design reports.
These emission were compared with annual releases of these pollutants from other sources.

F.1.2.2 Noise

Also addressed in the SPD EIS assessment were the onsite and offsite acoustic impacts of constnrction and
operation of the proposed facilities (see Table F–1 ). That analysis drew from available infomration (e.g.,
engineering design reports) on the types of noise sources and the lwations of the proposed facilities relative
to the site boundary and noise-sensitive Iucations. Its focus was the degree of change in noise levels at
sensitive receptors (e.g., residences near the site boundary and along access routes, and schools along access
routes) with respect to ambient conditions. (A change in noise level of less than 3 decikls is generally not
detectable by the human ear. An incrcaze of 10 decibels is roughly equivalent to a doubling of the perceived
sound. ) Most nontraftic noise sources associated with construction and operation of the surplus plutonium
disposition facilities arc far enough from offsite noise-sensitive receptors that the contribution to offsite noise
levels should be small. Projections of traffic noise during construction and operations were based on the
employment and shipment projections provided in the engineering design reports.

F.2 GEOLOGY AND SOILS

F.2.1 Description of Affected Resources

Geologic resources include consolidated and unconsolidated earth materials, including mineral assets such as
ore and aggregate materials, and fossil fuels such as coal, oil, and natural gas. Geologic conditions include
hazards such as earthquakes, faults, volcanues, landslides, and land subsidence. Soil resources include the
loose smface materials of the earth in which plants grow, usually consisting of mineral particles from
disintegrating rock, organic matter, and soluble salts.

The ROI for geology and soils includes all areas subject to disturbance by construction and operation of
SUWIUSplutonium disposition facilities, and those areas beneath these facilities that would remain inaccessible
for the life of the facilities.

Geology and soils were considered with respect to natural conditions that could affect the alternative, as well
as those portions of the resource that could be affected by the alternative, Geology and soils conditions that
could affect the integrity and safety of the surplus plutonium disposition alternatives include large-scale
geologic hazards and attributes of the soil beneath the proposed facility. Geology and soils resources that could
be affected by the surplus plutonium disposition alternatives include economically valuable mineral resources
and prime famrland soils,
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F.2.2 Description of Impact Assessment

Facility construction and operations for the surplus plutonium disposition alternatives were considered from
the perspective of impacts on specific geologic resources and soil attributes. Construction impacts would

pdominate in effects on geologic and soil resources; hence, key factors in the analysis were the land area to
be disturbed during construction and occupied during operations (see Table F-2). The main objective was
avoidance of the siting of facilities over unstable soils—i.e., soils prone to liquefaction, shrink-swell, or
erosion.

Table F-2. Impact Assesment Protocol for Geology and Soils
Required Data

Resource AfYectedEnvironment Facility Design Measure of Impact
Soil attributes Presence of any unstable Location of Location of facility on unstable soils

soils at proposed proposed
facility location facility on the

site

Valuable mineral and Presence of any valuable Location of Destruction or rendering inaccessible of
energy resources mineral or energy proposed valuable mineral or energy resources

resources at proposed facility on the
facility location site

Mime farmland soils Presence of prime Lwation of Conversion of prime farmland soils to
farmland soils at proposed nonagricultural use
proposed facility facility on the
location site

Included in the geology and soils impact analysis was consideration of the risks to tbe proposed facilities of

large-scale geologic hazards such as faulting and earthquakes, lava extrusions and other volcanic activity,
lmdslides, sinMoles, mdsdtdissolution-i, e., conditions tiattend totifect brotiexpanses oflmd. While
evidence of impacts in facility-specific areas was developed, there was no attempt to revisit the basic
conclusion of the Storage and Disposition Final PEIS (DOE 1996x4-45-47, 4-148-150, 4-204-206,
4-309–311) inthisrcgard: tiatthe risks ofsuchhmtis tostorage anddisposition facilities atthe candidate
sites are acceptable. The findings of that analysis, which focused on the presence of the hazard and the
distance of the facilities from it, were accepted as generally applicable to the surplus plutonium disposition
facilities. Effonswem also mtietodetemine iflmating thesuWlus plutonium disposition facilities ata
specific site could destroy, or preclude the use of, valuable mineral or energy resources.

pursuant to the Farmland Protection Policy Act (FPPA) (7 USC 4201 et seq.), and the regulations (7 CFR 658)
pmmulga&d mmsulttiemof, tiepmsence ofprime fmlandwm dsoevaluated. This actrequires agencies
to make F’PPA evaluations part of the NationaJ Environmental Policy Act (NEPA) process, the main purpose
Mtng to reduce the conversion of farmland to nonagricultural uses by Federal projects and programs. Prime
farmland, as defined in 7 CFR 657, is land that contains the best combination of physical and chemical
characteristics for producing crops. It includes cropland, pasture land, rangeland, and forest land. Potential
prime farmlands not acquired prior to June 22, 1982, the effective date of the FPPA, arc exempt from its
provisions (DOE 1996b:4-22).

F.3 WATER RESOURCES

F.3.1 Description of Affected Resources

Water resources are the surface and subsurface waters that are suitable for human consumption, agricultural
purposes, or irrigation or industrial/commercial purposes, and that could be impacted by the proposed action.
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This analysis involved the ~view of engineering estimates of expectd water use and effluent discharges from
proposed construction, operation, maintenance, and decontamination and decommissioning (D&D) of the
praposed facilities, and ultimately the impacts of the activities on the local smface water and groundwater.

F.3.2 Description of Impact Assessment

The water ~sotrrces evaluation for the SPD EIS tiers frnm the corresponding anafysis presented in the Storage
and Disposition Final PE[S (DOE 1996a). Its ptr~ose was to evaluate the differences in the impacts where
changes would & incurred in the assumed water usage to accommodate the facilities involved in the planned
disposition activities. Detemrination of the impacts of the alternatives on water resources (see Table F-3)
consisted of a comparison of field-generated data with regulatory standards, design parameters commonly used
in the water and wastewater design industry, and accepted industry standards.

Surface water
availability

Groundwater
availability

Table F-3. fmpact Assessment Protocol for Water Resmrrcesa
Required Data

Resource Affected Environment Facility Design Measure of Impact
Surface water quality Surface waters near the Anticipated effluent Noncompliance of surface water

facilities in terms of quantity and quality quality “with relevant standards of
stream classifications Clean Water Act or with State
and changes in water regulations
quality

Groundwater quality Groundwater near the Quantity and quality Concentrations of contaminants in
facilities in terms of of anticipated grottndwater exceeding standards
classification, presence withdrawals from, established in accordance with Safe
of designated sole source or discharges to, Drinking Waler Act or State
aquifers, and changes in groundwater regulations
quality of groutrdwater

Surface waters near the Volume of Changes in availability to
facilities, including withdrawals from, downstream users of water for
average flow, 7-day, and discharges IO, drinkin , irrigation, or animal
tO-year low flow; and surface waters %feeding
numbers of downstream
users

Groundwater near the Volume of Changes in availability of
facilities, including withdrawals and groundwater for human
numbers of all discharges to consumption, irrigation, or animal
groundwater users, ground water feeding
existing water rights for
major water users, and
contractual agreements
for water supply use
within impacted area

Flooding impacts Locations of 100- and Facility location on Construction of facilities in a
500-year floodplains the site floodplain’

~ For flows above thedesign capacity ofexisting water andsewage treatment systems,
An impact is assumed if withdrawals exceed 10 percent of the 7-day, 10-year low flow of the receiving stream.

c Afloodpltin =sessment isaprerequisite toconstmction onatloodplain.

Certain assumptions wereintegral tothisanalysis: (l)thatall water andsewage treatment facilities wouldk

apprOved by the appropriate pe~itting authority, and thus that the impacts of project-specific withdrawals
from the water treatment plants and effluent discharges from the sewage treatment plant would be in
accordance with established standards; (2) that the sewage treatment facilities would meet the effluent
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limitations imposed by their respective National Pollutant Discharge Elimination System (NPDES) permits;

and (3) that any stormwater runoff from construction or operations activities would be handled in accordance
with the regulations of the appropriate permitting authority. It was also assumed that, during construction,
siltation fencing or other erosion control devices would be used to mitigate short-temr adverse impacts from
siltation, and that as appropriate, stormwater holding ponds would be constructed to lessen the impacts of
rainfall events on the receiving streams.

Further assumptions regarding water resources impacts were based in part on results of the analysis. The first
step in the analysis was to determine whether any revisions in project water and wastewater flows bad occurred
between the time of the Storage and Disposition Final PEIS (DOE 1996a) and the collection of data for the
SPD EIS. If no such determination was made, and if no evidence of an impact on water resources had been
presented in the Storage and Disposition Firra[ PEIS (DOE 1996a), then it was assumed that no such impact
would be incurred. If tbe analysis reflected a revision downward in the assumed water use for a proposed
activity, but there had been no finding of impact for that activity in the Storage and Disposition Final PEIS
(DOE 1996a), then no impact was attributed to that activity. If the analysis reflected an increase in water use,

then an evaluation of the design capacity of the water and wastewater treatment facilities was made to

determine whether their design capacity would be exceeded by the additional flows. If the combined
flow-i.e., the existing flow plus those from the proposed activities-were less than the design capacity of the
water and sewage treatment plants, then it was assumed that there would be no impact on water availability
for local users, nor on the receiving stream from sewage treatment plant effluent discharges. If the flows from
the proposed facilities were found to exceed the design capacity of the existing water or sewage treatment
facilities, then the following extensive analyses of the impact of these flows were conducted.

Surface Water Availability. Tbe analysis of the potential impacts on water availability entailed comparing
the rate of surface water use for the specific alternative, tbe associated effluent discharges, and the use and
classification of water in downstream waterways. For facilities intending to use surface water, an evaluation
of the total use and the 7day, 10-year low-flow conditions of the receiving stream was made. Discharges of
effluent back into tbe receiving stream were included in the evaluation. If net losses were found to exceed
10 percent of the 7-day, 10-year low flow, an impact was assumed. Where groundwater was tbe source of
water, discharges to surface water were interpreted as adding to tbe flow in tbe receiving stream. If the
increases exceeded 200 percent of the 7-day, 10-year low flow, then an impact was assumed.

Surface Water Qrudity. The evaluation of tbe service water quality impacts focused on the quality and
quantity of the effluent to be discharged and the quality of the receiving stream upstream and downstream from
the proposed facilities. The evaluation of effluent quality featured review of the expected design parameters,
such as the design average and maximum flows, as well as the effluent parameters reflected in the existing or
expected NPDES permit. Those parameters include biochemical oxygen demand, total suspended solids,
metals, coliform bacteria, organic and inorganic chemicals, radionuclides. and any other parameters that affect
the local environment. Water quality management practices were reviewed to ensure that NPDES pernrit
limitations would be met, Factors that currently degrade water quality were also identified.

During construction, the receiving stream could be affected by construction site runoff and sedimentation.
Such impacts relate to the amount of land disturbed, the type of soil at the site, the topography, and weather
conditions. They would be minimized by application of standard management practices for storrr-water and
erosion control.

During operations, receiving waters could be affected by increased runoff from parking lots, buildings, or other
cleared areas. Storm water from these areas could be contaminated with materials deposited by airborne
pollutants, automobile exhaust and residues, and process effluents. Impacts of storm-water discharges could
be highly specific, and mitigation would depend on management practices, the design of holding facilities, the
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topography, and adjacent land use. Data from the existing water quality database were compared with
expected flows from the new facilities to detemrine the relative impacts on the quality of the water in the
receiving stream.

Groundwater Availability. Effects of the proposed action on groundwater supplies were detemrined by

analyzing potential withdrawal rates for the constmction and operations phases of the action. Estimates of
withdrawal from the affected aquifers were provided, Additionally, instances in which groundwater use could

exceed a large portion of the Iwally developed groundwater supplies were identified.

Groundwater Qsrafity. Potential groundwater quality impacts associated with effluent discharges during the
construction and operations phases were examined. The groundwater quality projections were then weighed
against federal and state groundwater quality standards, effluent limitations, and drinking water standards to
determine the impacts of each alternative. Also evaluated were the effects of construction and operations
activities on the movement of existing groundwater contamination plumes, and the consequences thereof for
groundwater use in the area.

Floodplain Irnpacta. Once the mgionrd 100- and 500-yeas floodplains were identified from maps and other
existing documents, the likely impacts thereon of proposed su~hrs plutonium disposition facility, constmction,
and operations activities were analyzed. For any facilities proposed for location in a floodplain, a fldplain
assessment was prepared. Where possible, the surplus plutonium disposition facilities were sited to ensure
compliance with Executive Order 11988, Floodplain Management, and 10 CFR 1022, Compliance WiIh
Floodplaifletlands Environmental Review Requirements.

F.4 ECOLOGICAL RESOURCES

F.4.1 Description of Affected Resources

Ecological resoumes include temstrial and aquatic resources (plants and animals), wetlands, and threatened
and endangered species that could be affected by proposed construction and operations at the pmpsed surplus
plutonium disposition sites. In accord with the Srorage and Disposition Final PE[S (DOE 1996a), the ROI
for habitat impacts from facility constmction and operations, is the area within a 1.6-km (1 -mi) radius of the
proposed facility.

F.4.2 Description of Impact Assessment

The proposed alternatives would involve, at a minimum, land disturbance during mdlfications to existing
facilities and may require site clearing for construction of new facilities (see Table F-4). Accodlngly,
ecological impacts were assessed in terms of potential disturbances or loss of nonsensitive terrestrial and
aquatic habitats and the potentird effects on nearby sensitive habitats. For pm’poses of this SPD EIS, sensitive
habitats include those areas occupied by threatened and endangered species, State-protected species, and
wetlands.

F.4.2.1 Nonsensitive Habitat Impacts

During the construction phase, ecological resources could be affected through disturbance or loss of habitat
resulting from site clearing, land disturbance, human intrusion, and noise. Terrestrial resources could be
directly affected through changes in vegetative cover important to individurd animals of certain species with
limited home ranges, such as small mammals and songbirds. Likely impacts include increased direct mortality
and susceptibility to predation. Activities asswiated with the construction and operation of facilities
(e.g., human intrusion and noise) could also compel the migration of the wildlife to adjacent areas with similar
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Table F-4. Impact Assessment Protocol for Ecological Resources
Required Data

Resource Affected Environment Facility Design Measure of Impact

Nonsensitive terrestrial Vegetation and wildlife Area disturbed by Decrease in acreage of undisturbed

and aquatic habitats witbin a 1.6-h (1-mi) construction of local and regional nonsensitive
radius of proposed proposed facility habitats
facility locations

Sensitive terrestrial Sensitive species habitats Areadisturbedby Decrease in extent of sensitive
and aquatic habitats, withina 1.6-km (l-mi) construction of habitats in ROI

including wetlands radius of proposed proposed facility Determination by USFWS and
facility locations State agencies that facility

construction could disturb
sensitive habitats

Key:ROI, region of influence; USFWS, U.S. Fish and Wildlife Service.

habitat, Ifthereceiving amaswere alretiy suppofling themaximum sustainable wildlife, competition for
limited ~sources andhatitat degradation could be fatal tosome species. Therefore, theanalysis of impacts
on terrestrial wildlife was based largely on the extent of plant community loss or modification.

Constrttction or modification of facilities, and the operation thereof, could directly affect aquatic resources
through increased runoff and sedimentation, increased flows, and the introduction of themal and chemical
changes to the water. However, vtiousmitigation techniques should minimize constmction impacts, and
discharges of continmts to surface waters from routine operations arc expected to be limited by engineering
control pmctices. Therefore, impacts areexpected to be minimal.

F.4.2.2 Sensitive Habitat Impack

fmpacts on threatened and endmgered s~cies, State-protected species, and their habitats during constmction
of the proposed surplus plutonium disposition facilities were determined in a manner similar to that for
nonsensitive habitats. A1istof sensitive species that could represent ateachsite was compiled. Plans were
developed for preconstntction surveys, as necess~, to determine the presence of any Federal- or State-listed

s~ieswithinthe ROI. ~oseplms call forconsulting the U. S. Flshand Wildlife Semiceand various State
agencies to confirm that potential impacts on sensitive habitats are acceptable or can be mitigated.

Most construction impactson wetlands unrelated tothe displacement of wetlands by filling, draining, or
dredging activities. Operational impacts thereon could result from effluents, sutiace water orgroundwater
withdrawals, orthecreation ofnew wetlands. Loss of wetlands resulting from constmction and operation of
the surplus plutonium disposition facilities was addressed by compating data on the location and areal extent
of wetlands in the ROI with the land area requirements for the proposed facilities.

F.5 CULTURAL AND PALEONTOLOGICAL RESOURCES

F.5.1 Description of Affected Resources

Culttmd resources are the indications of human occupation and use of the landscape as defined and protected
byaseries of Federal laws, regulations, andguidelines. Forthe SPDEIS, thepotential impacts of proposed
surplus plutonium disposition activities were assessed separately for each of the three general categories of
cultural resources: prehistoric, historic, and Native American. Paleontological resources are the physical
remains, impressions, or traces of plants or animals from aformer geological age, and may be sources of
information on paleoenvironments and the evolutionary development of plants and animals. Although not
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governed by the same historic preservation laws as cultural resources, they could be affected by the proposed
surplus plutonium disposition activities in much the same manner.

Prehistoric resources are physical remains of human activities that predate written records; they generally

consist of artifacts that may alone or collectively yield otherwise inaccessible infomration about the past,

Historic resources consist of physical remains that postdate the emergence of written records; in the United
States, they are architr~tural stmctums or districts, archaeological objects, and archaeological features dating
from 1492 and later. Ordinarily, sites less than 50 years old are not considered historic, but exceptions can
be made for such properties if they are of particular importance, such as structures associated with Cold War
themes. Native Ameticm resources are sites, areas, and materials important to Native Americans for religious

or heritage reasons. Such resources may include geographical features, plants, animals, cemeteries,
battlefields, trails, and environmental features.

The primary ROI used for the cultural and paleontological resource analyses encompasses the land areas
directly disturbed by construction and operation of the proposed facilities. The natural setting of those
resources was considered a contextual component thereof.

F.5.2 Description of Impact Aaswment

The SPD EIS study addressed the potential direct and indirect impacts on cultural resources at each of the
candidate sites from the proposed action and alternatives (see Table F–5). The assessment of direct impacts
focused on ground-disturbing activities and alterations to existing resources, particularly those listed or eligible
for listing on the National Register of Historic Places (National Register), and those considered important to
Native Americans. Potential indirect impacts of surplus plutonium disposition activities were also assessed—
impacts associated with reduced access to a resource site, as well as impacts associated with increased traffic
and visitation in sensitive areas.

For specific sites, depending on the alternative, more detailed information was required-c.g,, tile
investigations, Native American consultation, implementation of the American Indian Policy of the DOE,
predictive modeling—to determine the types, numbers, and Imations, as well as the National Register
eligibility or impotiance in other respects of resources in the proposed project area.

Plans were drawn up for consultation with each State Historic Preservation Officer and reviews of existing
DOE site cultural resource sumeys and management plans to deternrine the National Register eligibility and
importance of the resources, and to assess measures designed to mitigate the impacts of the proposed actions.

The measure of impact on a particcdm resource will depend largely on specific cultural resource management
agreements with the canal]date sites, the consultations with project-s~ itic State Historic Preservation Officers
and affected Native American tribes, and overall compliance with Section 106 of the National Historic
Preservation Act.

F.6 LAND RESOURCES

F.6.1 Description of Affected Resources

Land resources include the land on and contiguous to each candidate site; the physical features that influence
current or proposed uses; local urban andnrral population density; pertinent State, county, and municipal
land-use plans and regulations; land ownership and avtilabilitfi and the aesthetic characteristics of the site and
surrounding areas.
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Table F-5. Impact Assessment Protocol for Cultural and Paleontological Resources
Required Data

Resource Affected Environment Facifity Design Measure of Impact

Prehistoric resources Site cultural resource Location of nrovosed Potential for physical destruction,

Historic resources

Native American
resources

Paleontological
resources

inventorylmanagement
plan reflecting listing or

eligibility for listing on
National Register

Existing programmatic
agreements

Site cultural resource

invcntorylmanagement
plan reflecting listing or
eligibility for listing on
National Register

Existing programmatic
agreements

Site cultural resource
inventorylmanagement
plan reflecting listing or
eligibility for listing on
National Register

Existing programmatic
agreements

Resources identified

. .
facility on the site damage, or-alteration; isolation or

Areas to be disturbed alteration of the character of the

property; introduction of visual,
audible, or atmospheric elements out
of character: and neglect of resources
listed or eligible for listing on the
National Register.

Noncompliance with existing laws,
regulations, and programmatic
agreements

Location of proposed Potential for physical destruction,
facility on tbe site damage, or alteration; isolation or

Areas 10 be disturbed alteration of the character of the
property; introduction of visual,
audible, or atmospheric elements out
of characte~ and neglect of resources
listed or eligible for listing on the
National Register.

Noncompliance with existing laws,
regulations, and programmatic
agreements.

Location of proposed Potential for disturbance of Native
facility on tbe site American resources as determined

Areas to be disturbed through consultations with potentially
affected American Indian Tribal
Governments (per DOE
Order 1230.2)

Noncompliance with existing laws,
regulations, and programmatic

through consultations with agreements.
American Indian Tribal
Governments

Site cultural resource Location of proposed Potential for appropriation, excavation,
inventorylmanagcment facility on the site injury, or destruction of resources

plan Areas to be disturbed without permission (per Antiquities

Existing Programmatic Act of 1906).

Agreements Noncompliance with existing laws,
regulations, and programmatic
agreements

Land resources analysis for the SPD EIS determined the potential beneficial or adverse impacts on land use
and visual resources for the defined ROI. The ROI for land use at each candidate site varies due to disparities
in population density and growth trends, the extent nf Federal land ownership, adjacent land-use patterns and
trends, and other geographic or safety considerations, The ROI for visual resources includes those lands within
the viewshed of the proposed action and alternatives.
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F.6.2 Description of Impact Assessment

F.6.2.1 Land-Use Analysis

Requirements for the SPD EIS included estimating the impacts of the alternatives on land use within each

DOE site, adjacent Federal or State lands, adjacent communities, and wildlife or resource areas. At issue were
the net land ma affected; its relationship to conforrrring and nonconfomring land uses; current growth trends,
Imd values, and other soci~onomic factors pertaining to land use; and the projected mcditications to other
facility activities and missions consistent with the proposed alternatives (see Table F<). Land-use impacts
could vary considerably from site to site, de~nding on existing facility land-use configurations, adjoining land

uses, plans for transportation security, proximity to residential areas, and other environmental and
containment factors.

Table F-6. Impact Assessment Protocol for Land Resources
Required Data

Resource Affected Environment Facility Design Meszure of Impact

Land use Total site acreage; Location of proposed Facility land requirements greater
area used available acreage facility on the site; total than 307. nf available acreage

land area requirements

Compatibility with Existing facility and Location of proposed Incompatibility with existing
existing or future regional land-use facility on the site; facility or adjacent land “se;
land-use plans, configurations; facility D&D encroachment by disturbed area
policies, or regulations applicable plans, procedures; expected onto sensitive lands protected by

policies, or regulations modifications of other existing management plans or
facility activities and policies; significant long-term or
m]ssions to permanent loss of land use
accornrrtodate proposed resulting from facility
alternatives construction, nperation, or D&D

Visual resources Delineation of nearby Location of proposed Significant reduction of assigned
visual resources and facility on the site; VRM classification for a notable
viewsheds, including facility dimensiom and viewshed
Class I areas appearance

Key: D&D, decontamination and decomtissioni”g vRM, Visual Resource Management,

Evaluation of existing land uses at each of the potentially affected sites required review of existing and future

facility land-use plans, Wemlmdtijacent totheproposd siteismanaged bylocalgovemment, applicable

community generdplms, zoning ordinances, andpopulation growth tmnddata wem~viewed. Wfrere such

land is managed or under the jurisdiction of a Federal or State land management agency, the respective agency
resource management plmrs and policies were reviewed. Total Iandarea requirements include those arcasto

be occupied by the footprint of each building and nonbuilding support area, in conjunction with all paved
roads, parking areas, graveled areas, andconstnrction laydown areas, and any Iandgraded and cleared of
vegetation. Land mearequirements were identified using proposed facility data repofis.

F.6.2.2 Visual Resources Analysis

Visual resource impacts are changes inthephysical features of thelandscape attributable to tie proposed

action. Visual resource assessment was based on the Bureau of Land Management Visual Resource
Management (VRM)classification scheme. Impacts onscenicor visual resources wemmdyzedby identifying
existing VRM classifications and documenting any potential reductions therein at each of the alternative
locations asamsult of theproposed action oraltematives (see Table F+). Existing class designation were
derived from minvento~of scenic qualities, sensitivity levels, anddistance zones forpafiicularamas. The
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elements of scenic quality are Iandforms, vegetation, watercolor, adjacent scenery, scarcity. and cultural
modification. Scenic value isdetemined bythevtiety mdhmonious composition of theelements of scenic
quality. Sensitivity levels wedetemined byuservolumes and user attention. Distance zones concern the
visibility from travel routes or observation points.

Important concerns of the visual resources analysis were the degree of contrast between the proposed action
and the surrounding landscape, the Iucation and sensitivity levels of public vantage points, and the visibility
of theproposed action from the vantage points. Thedistance from avantage point totheaffected area and
atmospheric conditions were also taken into consideration, for distance and haze can diminish the degree of
contrast and visibility. Aqualitative assessment of thedegree ofcontrast btweenthe proposed facilities or
acti"vities andtieexisting visual landscap wmalsopmsented. Reduction ofanassigned VRM classification
could result if the affected area could be seen from the vantage point with a high sensitivity level.

F.7 INFRASTRUCTURE

F.7.1 Description of Affected Resources

Site infrastructure includes physical resources required to support the constnrction and operation of facilities.
It includes the capacities of the onsite road and rail trarrspomtion networks; electric power and electrical load
capacities; natural gas, coal, and fuel oil capacities; and water supply system capacities.

The ROI is generally limited to the boundaries of DOE sites. However, should infrastnrcture requirements
exceed site capacities, the ROI would be expanded (for analysis) to include the sources of additional supply.
For example, if electrical demand (with added facilities) exceeded site availability, then the ROI would be
expanded to include the likely source of additional power the power pool cumently supplying the site.

F.7.2 Description of Impact Assessment

In generrd, infrastmcture impacts were assessed by evaluating the requirements of each alternative against the
site capacities. An impact assessment was made for each resource (road networks, rail interfaces, electricity,
fuel, and water) for the various alternatives (see Table F-7). Tables reflecting site availability and
infrastructure requirements were developed for each alternative. Data for these tables were obtained from
repotis describing the existing infrastructure at the sites, and from the data reports for each facility. If
necessary, design mitigation considerations conducive to reduction of the infrastnrcture demand were also
identified.

Any projected demand for infra.stmcture resources exceeding site availability can be regarded as an indicator
of environmental impact. Whenever projected demand approaches or exceeds capacity, further analysis for
that resource is warranted. Often, design changes can mitigate the impact of additional demand for a given
resource. For example, substituting fuel oil for natural gas (or vice versa) for heating or industrial processes
can k accomplished at little cost during the design of a facility, provided the potential for impact is identified
early. Similarly, a dramatic “spike” in peak demand for electricity can sometimes be mitigated by changes to
operational procedures or parameters.

F.8 WASTE MANAGEMENT

F.8.1 D-ription of Affected Resources

The operation of surplus plutonium disposition support facilities would generate several types of waste,
depending on the alternative. Such wastes include the following:

F-15



Surplus Plutonium Disposition Dmjf Environ menra/ Impact Statement

Table F-7. Impact Assessment Protocol for Infrastructure
Required Dats

Site capacity and current Facility requirements
usage

Site capacity and current Facility requirements
usage

Site capacity and cument Facility requirements
usage

Site capacity and current Facility requireme”ls

Resource Affected Environment Facifity Design Measure of Impact

Transportation

Roads (km)
Railroads (km)

Electricity

Energy consumption
(MWh/yr)

Peak load (MW)

Fuel
Natural gas (m3/yr)
Oil (1/yr)
Coal (t/yr)

Water (1/yr)

Additional requiretne”t (with added
facilities) exceeding site capacity

Additional requirente”t (with added

facilities) exceeding site capacity

Additional requirement (with added
facilities) exceeding site capacity

Additional requirement (with added
facilities) exceeding site capacity

● Transuranic: Waste containing more than 100 nCi of alpha-emitting transuranic (TRU) isotopes
with half-lives greater than 20 year per gram of waste, except for ( 1) high-level waste; (2) waste that
DOE has deterrrdned, with the concurrence of EPA, dots not need the degree of isolation required by
40 CFR 191, and (3) waste that the U.S. Nuclear Regulatory Commission (NRC) has approved for
disposal, case by case in accordance with 10 CFR 61. Mixed transuranic waste contains hazardous
components regulated under the Resource Conservation and Recovery Act (RCRA),

● Low-level: Waste that contains radioactivity and is not ckissified as high-level waste, TRU waste,
or spent nuclear fuel, 1or the tailings or wastes produced by the extinction or concentration of umnium
or thorium from any ore processed primarily for its source material. Test specimens of fissionable
material irradiated for research and development only, and not for the production of power or
plutonium, may be classified as low-level waste, provided the TRU concentration is less than
I00 nCi/g of waste.

. Mixed low-level: Low-level waste that also contains hazardous components regulated under the

RCRA.

● Hamrdous: Under the RCRA, a solid waste that, because of its characteristics, may (1) cause or

significantly contribute to an increase in mortality or an increase in serious irreversible, or
incapacitating reversible illness, or (2) pose a substantial present or potential hazard to human health
or the environment when improperly treated, stored, transported, disposed of, or otherwise managed.
Hazardous wastes appear on special EPA lists or possess at least one of the following characteristics:
ignitability, corrosivity, reactivity, or toxicity. This category does not include source, sp=ial nuclear,
or byproduct material as defined by the Atomic Energy Act.

● Nonbamrdous: Discarded material including solid, liquid, semisolid, or contained gaseous material
resulting from industrial, commercial, mining, and agricultural operations, and from community
activities. This catego~ does not include source, special nuclear, or bWroduct material as defined by
the Atomic Energy Act.

1 Fuel withdrawn from a nuclear rcact<,r 1,)11<,wing irradiation, the constituent elements of which have not been separated by
reprocessing.
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The alternatives for SUWIUSplutonium disposition could have an impact on existing site facilities devoted to
the treatment, storage, and disposal of these categories of waste.

For new facilities, construction wastes would be similar to those generated by any constriction project of
comparable scale. Wastes generated during the modification of existing nuclear facilities, however, could
produce additional radioactive or hazardous demolition debris.

Waste management activities in support of the disposition of sucplus plutonium would be contingent on
Records of Decision (RODS) issued for the Final Waste Management Programmatic Environmental Impact
Statement for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste
(DOE 1997a). Depending on future waste type-specific RODS, in accordance with that EIS, wastes could be
treated and disposed of on the site or at regionally or centrally located waste management centers. According
to the TRU Waste ROD issued on January 20, 1998, TRU and TRU mixed waxte would be treated on the site
accodlng to the cument planning-basis Waste Isolation Pilot Plant Waste Acceptance Criteria and shipped to
the Waste Isolation Pilot Plant (WfPP) for disposal. The impacts of disposing of TRU waste at WIPP are
described in the Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact
Sfatement (DOE 1997b). Current schedules for shipment of TRU waste to WfPP would accommodate
shipment of contact-handled TRU waste from sm’plus plutonium disposition facilities beginning in 2016
(DOE 1997c: 17). Therefore, it is assumed TRU waste would be stored on the site until 2016.

F.8.2 Description of Impact Assessment

As shown in Table F–8, impacts were assessed by comparing the projected waste stream volumes generated

from the proposed activities at each site with cument site waste generation rates and storage volumes.2

Furthetmom, projected waste generation rates for the proposed activities were compared with processing rates
and capacities of those existing treatment, storage, and disposal facilities likely to k involvd in managing the
additional waste. Most likely, each waste type would be managed at many different facilities; for simplicity,
however, it was assumed that the enti~ waste volume would be managed at one treatment facility, one storage
facility, and one disposal facility.

Table F-g. Impact Assessment Protocol for Waste Management
Required Data

Resource Affected Environment Facility Dcsigtt Measure of Impact
Waste management Site eneration rates

f
Construction and SPD facility waste generation rates

capacity (m Iyr) for each waste operations generation are a large percentage of existing

TRU waste type rates (m’lyr) for each site generation rates and a large

Low-level waste Site management waste type percentage of capacities of
Mixed low-level capacities (m’) or rates applicable waste management

waste (m’/yr) for potentially facilities.
Hazardous waste affected treatment,
Nonhazardous waste storage, and disposal

facilities for each waste
type

Disposal capacity for TRU waste volume (m3) Total TRU waste genera!ed Combination of SPD facility TRU

transuranic waste expected to be disposed (m’) for SPD facilities waste generation, and existing

(including mixed TRU of at WIPP TRU waste generation exceeds

waste) Capacity at WIPP (m3) capacity of WIPP.

Key: SPD, surplus plutonium disposition; TKU, transuranic; WIPP, Waste Isolation Pilot Plant.

2 For the SPD EIS, ,)nly the impacts relative to the capacities of waste management facilides :crc cc>nsidtred. Environmental
impacts of was{c m:tnitgcmt”t Facilityoperation are evaluated in other facility-specific or sI[cwIde NEPA d<)cuments.
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F.9 SOCIOECONOMIC

F.9.1 Description of Affected Resources

Socioeconomic impacts may be defined as the environmental consequences of a proposed action in terms of
demographic and economic changes. Two types of jobs would be created as a result of DOE’s adopting any

of the surplus plutonium disposition alternatives: (1) construction-related jobs, transient in nature and short

in duration, and thus less likely to impact public services; and (2) jobs related to plant operations, required for
a decade or more and thus possibly creating additional service requirements in the ROI.

F.9.2 Description of Impact Ass&ment

Before the sociwconomic analyses could begin, the socioeconomic environment had to be defined for two
geographic regions, the regional economic area (WA) and ROI. The REA is used to assess potential effects
of an action on the regional economy. REAs are the broad markets defined by the economic linkages among
and between the regional industrial and service sectors and the communities within a region. These linkages
determine the nature and magnitude of any multiplier effect asswiated with a change in economic activity.

For example, as work expands at a given site, the money spent on accomplishing this work flows into the local
economy; it is spent on additional jobs, goods, and services within the REA. Using the Regional Input-Output
Modeling System (RIMS II) developed by the Bureau of Economic Analysis of the U.S. Department of
Commerce, the regional econonric impacts of a proposed project can be estimated over the life of the project.

Similarly, potential demographic impacts were assessed for the ROI. The ROI could represent a smaller
geographic area--one in which only the housing market and Incal community services would be significantly
affected by a given alternative, Site-specific ROIS were identified as those counties in which at least
90 percent of the site’s workforce reside, This distribution reflects existing residential preferences for people
currently employed at the sites and was used to estimate the distribution of new workers required to support
the alternatives.

For each REA, data were compiled on the current socioeconomic conditions, including unemployment rates,
economic sector activities, and the civilian labor force. For each ROI, statistics wem compiled on the housing
demand and community services. These data were combined with population forecasts developed using
U.S. Census Bureau data to project changes to reflect the various siting alternatives being considered.
Site-specific dara were then used to help detemrine whether the overall workforce would be increased by the
alternatives being considered (see Table F–9).

In some cases, a si~’s overall workforce was projected to decrease at the same time additional workers would
be needed to support an alternative under consideration in the SPD EIS. In these cases, them would be little
change in the site’s overall workforce from current levels, and thus very little change in requirements for
community services would be expected from a particular alternative, In the alternative, where the projected
increases in the site workforce were greater than current levels, the impacts on community services were
assessed by detemrining the increase in community services required to maintain the cumnt status.

F.1O HUMAN HEALTH RISK DURING NORMAL OPERATIONS

F.1O.1 Description of Affected Resources

Assessments for the SPD EIS aimed in part at enhancing public understanding of the potential impacts of each
of the alternatives on their own health and that of workers, Included was a description of the radiological and
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Table F-9. Impact Assessment Protocol for Socioeconomic
Requirsd Data

Resource Affected Environment Facility Design Measure of Impact

Workforce Workforce requirements

requirements added to sites’ workforce
Si[e workforce projections

from DOE sites

REA civilian labor
force

Unemployment rate

Health care services
Number of hospital
beds per lf)O,OfSl
residents

Number of
physicians per
lW,000 residents

Housing—Percent 01
occupied housing
units

Schools
Percent operating
capacity for school
districts in ROI

Teacher-to-student
ratio

Community services
Ratio of police to
1C5).000 residents

Labor force projections
based on State population
projections

1996 unemployment rates
in counties surrounding
sites and in host Slates

Latest available rates based
on telephone interviews
with area hospitals and
State hospital
associations

Latest available rates based
on AMA data

Latest available rates from
the U.S. Census Bureau

Latest available rates based
on telephone interviews
with school districts

Latest available rates based
on telephone interviews
with school districts

Latest number of sworn
officers based on
telephone interviews with
police departments

Estimated construction and
operating staff
requirements and
timeframes

Estimated construction and
operating staff
requirements and
timeframes

Estimated construction and
operating staff
requirements

Estimated influx of new
health care facilities to
meet construction and
operating staff
requirements

Estimated influx of new
health care employees to
meet construction and
operating staff
requirements

Estimated influx of new
housing units needed for
influx of construction and
operating staff

requirements

Estimated influx of new
students generated by
movement of employees
and their families into ROI

Estimated influx of new
students generated by
movement of employees
and their families into RO1

Estimated influx of new
officers to meet
construction and operating
staff requirements

Estimated influx of new

firefighters to meet

construction and operating

projections

Workforce requirements as a

percentage of the civilian
labor force

Projected change in
unemployment rates

Projected change in numbers

to maintain current rates

Projected change in numbers
to maintain current rates

Projected change in numbers
to maintain current rates

Projected change in operating

capacity for school districts
in ROI

Projected change in number of

teachers to maintain current
teacher-to-student ratio

Projected change in number of
ofticers to maintain current
police-to-resident ratio

Ratio of ftrefigbters Latest number of
to 100,~ residents firefighters based on

telephone interviews with . .

fire departments requirements firefighter-to-resident ratio

Key: AMA, American Medical Association; REA, resional economic area; ROI, region of influence.

Projected change in number of
firefighters to maintain

curre.t
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chemical releases resulting from construction activities and normal operations for each alternative, including
No Action, and the impacts on public and occupational health.

The risks from radiation were not added to those from hazardous chemicals, given the considerable uncertainty
as to their combined effects. Impacts of some chemicals are enhanced by radiation, while those of others are
not affected or can even be reduced. The reverse also holds true: chemicals can increase, decrease, or not
influence radiological effects.

For the public, impacts on individuals (maximally exposed and average exposed) and on the population within
80 km (50 mi) of the site were evaluated; for workers, the fmus was impacts on individuals and on the total
facility workforces. The basic health risk issue addressed was whether any of the alternatives would result in
undue numbers of health effects (e.g., cancers among workers or the public). Since protection of human health
is regulated by DOE, EPA, NRC, and the Occupational Safety and Health Administration (OSHA), estimates
of public and worker doses and assxiated health risks are also necessary to demonstrate that surplus plutonium
disposition facilities are being designed in compliance with the applicable standards issued by these agencies.

F.1O.2 Description of Impact Assessment

F.1O.2.1 Public Health Risks

The health risks to the general public were detemrined in the following ways: ( I ) for present operations, doses
stated in the most recent environmental or safety reports were used to calculate health risk> and (2) for
operations of the proposed facilities, incremental rtilological and chemical doses were modeled using s~ific
facility data and site-dependent parameters and converted into their associated health risks.

Radiological and chemical impacts associated with for the No Action Alternative were estimated from
projected releases from all site facilities that are expected to be operating at the time the actions assessed in
this SPD EIS commence. For each of the other alternatives, radiological and chemical effluents were obtained
from facility data reports specific to each surplus plutonium disposition process.

Pablic health risk assessments from radiological releases during normal operations of the proposed facilities
at the candidate sites were performed using the Generation 11(GENIf) computer code, to calculate doses from
inhalation, ingestion of terrestrial foods, and direct exposure to radiation in plumes or on the ground. This type
of assessment uses site-dependent factors, including meteorology, population distributions, agricultural
production, and facility locations on a given site. As reflected in Table F-1 O, doses were calculated for the
maximally exposed individual (MEI) member of the public, for the average exposed member of the public,
and for the total population living within 80 km (50 mi) of a given release location (NRC 1977:1. 109.30).

Total site doses were compared with regulatory limits and, for perspective, with background radiation levels
in the vicinity of the site. These doses were also converted into a projected number of fatal cancers using a
n sk estimator of 500 fatal cancers per 1 million person-rem derived from data prepared by the National
Research Council’s Committees on the Biological Effects of Ionizing Radiations and by the International

Commission on Radiological Protection Publication 60 (ICRP 1991). The calculated health effects were
compared with those arising among the same population groups from other causes

Since portions of the surplus plutonium disposition processes could involve the use of hazardous chemicals,
there could be hazardous chemical emissions that have the potential to affect human health. As indicated in
Table F-1 O, two general types of hazardous materials were assessed: (I) those that are carcinogenic and

(2) those that are not carcinogenic but could adversely affect organs or tissues.
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Table F-10. Impact Assessment Protocol for Human Health Risk
RequiredData

Risk AffectedJ3ntironmmt Facifity Design Measure of Impact

Radiation public

Offsite ME1dos via Current annual dose (nuem) to
airborne pathways ME1 via all airbme

pathways at site

Offsite MEI dose via Current annual dose (nuem) to
liquid pathways MEI via all liquid pathways

at site

Offsite MEI dose via Current annual dose (nuem) to
all pathways, MEI via all pathways at site
including air, water, Annual radionuclide release
and others (e.g., rates to air md water from
dir-t radiation) site release locations

Joint frequency meteorological
data

Water dilution factors
Distances from radionuclide

release pints to site
boundary for 16 cardinal
directions

Exposure information
associated with other
potential pathways (e.g.,
direct radiation from each
site area)

Dose to population Cument annual population dose
withtin 80 km (person-rem) via all pathways
(50 ti) of site via all at sit.
pathways Pr0ject4 population

distribution within an 80-km
(SO-rid)radius from
radionuclide release points

blest avaitabte milk, meat, and
vegetable distributions within
an 80-km (50-Ini) radius
from radionuclide release
points

Joint frequency meteorological
data

Water usage values (e.g., fish
hwvest, numhr of water
drinkers)

Water dilution factors

Radiation OCCUpStiOMd

Average dose to Not applicable
involved (facility)
worke?

Annual radionuctide release
rates (Ci) to air from
proposed facility.

S!ack height.
Location of proposed facility

on !he site.

Not applicable. There are no
liquid releases directly from
proposed facility.

Annual radionuclide releases
to air and via any other
pathway (e.g., direct
radiation) from proposed
facility, No liquid releases
directly from facility are
expected.

Stack height.
Location of proposed facility

on the site.
Exposure information

associated with other
potential pathways (e.g.,
direct radiation).

Annual radionuctide release
rates (Ci) to air from
proposed facility. No liquid
releases directty from
facility are expected.

Stack height.
hcation of proposed facitity

on the site.

Annual dose greater than 10 nuem via
airborne releases (NESHAP titir).

Annual dose via liquid releases greater
than 4 mrem (SDWA Iimil is used as
basis),

Annual dose greater than 100 nuem
via all pathways (DOE 54~.5)

Annual population dose greater than
tOOperson-rem via all pathways
(proposed 10 Cm 834).

Annual average dose (nuem) Annual dose of more than 750 nuem.
[o rhe facility worker. ~is value represents 15% of

10 CFR 835 and 10 CFR 20 limit of
5,~ nuemfyr and 37.5% of DOE
administrative control level of
2,~ nuetiyr, and has ken chosen
to ensure that dose received by
average worker is well below dose
limits and administrative control level.
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Table F-10. Impact Assessment Protocol for Human Health Risk (continued)
Required Data

Risk Affected Enviromm”t Facifity Design Measure of Impact

Average dose to Not applicable, Annual dose of more than 250 ntrem,
noninvolved (site) This value represents 5% of
worke?

Total dose to
involved (facility)
workers

Total dose to
noninvolved (site)
workers

Cument annual average dose
(nuem) among all
noninvolved workers a! site

Not applicable

Cuncnt annual total dose
(prson-rem) among all
workers at site

Number of noninvolved
workers

Radiation construction workers

Average dose to Level of existing contami”atio”
construction worke? and dose expected from

working in that area of site

Total dose to
construction workers

Hurdous chendcalw public

Offsite MEI latent Distribution of poptdatio” in
cancer incidence risk RO1

Joint frequency meteorological
data

Offsire MEI Distribution of population i“
noncancer risk ROI

Joint frequency meteorological

Annual total dose
(person-rem) among all
facility workers. Number of
facility workers,

NOIapplicable.

Annual average and total dose
to construction worker.

Numbers of construction
workers.

Airborne release (k~yr) of
hazardous chemicals.

Airborne release (kg/yr) of
hazardous chemicals.

10 CFR 835 iimil of 5,~ mretiyr
and 12.5% of the DOE
administrative control level of
2,000 mremlyr, and has been chose”
to ensure that dose received by
average worker is well below dose
limits and admi”islrative control
level.

Annual dose of more than 750 tnrem
limes number of involved workers.

Annual dose of more than 250 nuem
times numkr of noninvoived
workers at site.

For average worker, 509. of values
given above for public’s ME1. This
is based on interpretation of a
construction worker as a member of
the public and application of a
reduction factor of 2 in going to an
average rather than a maximal]y
exposed worker.

For total workfocce, number of
workers in workforce times doses
for an average worker.

Probability of latent cancer incide”cc
for MEI.

Likelihood of noncancer effects for
MEI.

data

a More meaningful in determining health risk than dose to maximally exposed worker, which varies significantly each year.
Monitoring, however, will ensure that dose to the maximally exposed worker remains within regulatory limits.

KeW CFR, Cede of Feded Regulations ME1,maximafly exposed individual; NESHAP, National Emission Standards for Hazardous
Air Pollutants; RO1, region of intluencq SDWA, Safe Drinking Water Act.

Hazardous chemical concentrations in the ambient air of the ROI were modeled using the ISCST3 air
emissions model recommended by EPA (EPA 1996b). Latent cancer incidence risks for the maximally
exposed individual in the offsite population from chemical releases under normal operation were estimated
by comparing the concentrations of airborne hazardous chemicals to chemical-specific cancer inhalation unit
risk facto~ established by EPA. For chronic noncarcinogenic effects, airborne concentrations were compared
with EPA’s chemical-specific reference concentrations, and a hazard index was calculated for each alternative

at each site.
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F.1O.2.2 Occupational Health Risks

Health risks from radiological exposure were determined for two types of workers: the facility worker, or the
worker inside one of the plutonium-processing facilities; and the site worker, or the worker elsewhere on the
site but not involved in plutonium processing. Health risks to individual workers and to total workforces were
assessed.

The facility worker’s dose was based on data from design reports on specific surplus plutonium disposition
facilities. It was assumed that the noninvolved site worker only receives a dose that results from his primary

onsite activities. No additional dose to these workers would be expected from surplus plutonium disposition
facility operation.

Worker doses were converted into the number of projected fatal cancers using tbe risk estimator of 400 fatal
cancers per I million person-rem given in the International Commission on Radiological Protection
Publication 60 (ICRP 1991 ). This risk estimator, compared with that for members of the public, reflects the
absence of the most radiosensitive age groups (i.e., infants and children) in the work force.

F.11 FACILITY ACCIDENTS

F.11.l Description of Affected Resources

Processing any hazardous material poses a risk of accidents impacting involved workers (workers directly

involvd in facility processes), noninvolved workers (workers on the site but not directly involved in facility
processes), and members of the public. The consequences of such accidents could involve the release of
radioactive or chemical material or the release of hazardous (e.g., explosive) energy, beyond the intended
confines of the process. Risk is determined by the development of a representative spectrum of accidents, each
of which is conservatively characterized by a likelihood (i.e., expected frequency of occumence) and
a consequence.

For the pu~ose of this analysis, involved workers were defined as workers in the immediate vicinity of the
process involved in the accident; noninvolved workers, as workers located at the closer of 1,000 m (3,281 ft)
from the accident (emission) source or the site boundary; and members of the public, as persons residing
outside the site boundary and within 80 km (50 mi) of the facility.

F.1 1.2 Description of Impact Assessment

To avoid duplication, the analysis of potential accidents performed for the SPD EIS took full cognizance of
the corresponding analyses in the Storage urrd Disposition Final PEIS (DOE 1996a), including accident
sequence development, source term definition, and consequence analysis. The analysis focused on the
likelihood: and consequences of a variety of a bounding spectrum of accidents postulated for each alternative,
from high-consequence, low-frequency accidents to low-consequence, high-frequency accidents.

One objective of the accident analysis, a follow-onto a hazard anafysis, was to translate each source term into
a probabilistic distribution of consequences based on site-specific modeling of meteorological dispersion of
the hazardous material and resulting uptake of that material by members of the human population. To predict
the impacts of postulated accidents on the health of workers and the public, source terms were translated into
consequences using the Melcor Accident Consequence Code System (MACCS2).

Metrics used to measure the impact of each accident include the accident frequency, the mean and 95th
percentile doses for the noninvolved worker IIt the closer of 1,000 m (3,28 1 ft) or the site boundary, the mean
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and 95th percentile doses for the MEI at the site boundary, and the mean and 95th percentile doses for
members of the general public within 80 km (50 mi) of the facility. Additionally, the individual doses were
translated into the probability of latent cancer fatality, and the dose to the general public into the expected
number of latent cancer fatalities (see Table F-1 1). Additional information on the development of accident

sequences, source term definition, and consequence analysis can be found in Appendix K.

Table F-1 1. Impact Assessment Protocol for Facifity Accidents

Reauired Data

Accident Affected Environment Facifity Design Measure of Impact

Operational events Meteorological data Accident source Radiological dose at 1,000 m (3,28 I ft)

External events Data on population terms from accident source

NPH events within 80 km (50 mi) Accident frequencies Probability of latent cancer fatality given
of facility Facility location dose at 1,000 m (3,281 f:)

Site boundary data Radiological dose to offsite MEI
Probability of latent cancer fatatity given

dose at site boundary
Dose to general public within 80 km (5o mi)

of facility
Latent cancer fatalities among general

public within 80 km (50 mi) of facility

Key: ME[. maximally exposed individual: NPH, natural phenomena hazard.

F.12 TRANSPORTATION IMPACTS

F.12.1 Description of Affected Resources

Overland transportation of any commodity involves a risk to both transportation crew members and members
of the public. This risk results directly from transportation-related accidents and indirectly from the increased
levels of pollution from vehicle emissions, regardless of cargo. The transportation of plutonium, radioactive
waste, or other nuclear materials can pose additional risks owing to the unique properties of the material.

Accordingly, DOE, NRC, and the U.S. Department of Transportation have instituted strict policies and

regulations governing the trarrsport of such materials. The requirements are applicable throughout a
shipment’s, ROI, which encompasses the onsite roadways, as well as the public roads between DOE sites and

between DOE sites and commercial sites. For site-to-site transport, for example, shippers are required to use
interstate highways predominantly.

F.12.2 Description of Impact Assessment

me risk from incident-free transportation was assessed for persons living within 0.8 km (0.5 mi) of the route;
the risk from hypothetical accidents, for ~rsons living withtn 80 km (50 mi) of the route, Assessment of the
human health risks of overland transportation is crucial to a complete appraisal of the environment impacts
of transportation associated with the surplus plutonium disposition alternatives,

The impacts assmiated with overland transportation were calculated per shipment, and then multiplied by the

numkr of shipments. This approach allowed for maximum flexibility in determining the risk for a variety of
alternatives (see Table F–1 2).
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Table F-12. Impact Asaesament Protocol for Transportation
Required Data

Risk Affected Environment Facility Design Measure of Impact

Incident-free transportation
Radiationdose to
crew

Radiation dose to Population within 0.8 km
public (0,5 mi) of route

On-link Number of persons using a
Off-link highway
During stops Traffic conditions along

route

Maximally exposed
crew member

Maximally exposed
member of public

Health risks from
vehicle emissions

Transportation accidents

Radiological risk 10 Population within 80 km
public (50 mi) of route

Nonradiological risk Traffic conditions along
to public route
(nonradiological)

Maximally exposed
individual

Origin and destination of
shipments

Characterization of
vehicles and material
shipped

Origin and destination of

shipments
Characterization of

vehicles and material

shipped

Origin and destination of

shipments
Characterization of

vehicles and material
shipped

Location of workers

Origin and destination of
shipments

Characterization of
vehicles and material
shipped

Origin and destination of

shipments
Characterization of

vehicles

Origin and destination of
shipments

Characterization of
vehicles and ma!erial
shipped

Origin and destination of

shipments

Origin and destination of
shipments

Dose and latent cancer fatalities
to crew

Dose and latent cancer fatalities
to public

Radiation doses compared with
10 CFR 20 limits (2 mretir
and 100 mretiyr)

Radiation doses compared with
10 CFR 20 limits (2 mremiltr
and 100 mrendyr)

Fatalities

Doses and latent cancer fatalities

Fatalities

Doses and latent cancer fatalities

Characterization of
vehicles and material

shipped

Key: CFR,Code of Federal Regulations.

Fundamental assumptions of this analysis were consistent with those of the Storage and Disposition Finaf
PEIS (DOE 1996a), and the same computer codes, release data, and accident scenarios were used. The
HIGHWAY computer program was used for selecting highway routes for transporting radioactive materials
by truck. The HIGHWAY database is a computerized road atlas that currently describes approximately
386,242 km (240,000 mi) of roads. A complete description of the interstate system and all U.S. highways is
included in the database. Most of the principal State highways and many Imal and community roadways are
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also identified. The cede is updated periodically to mtlect current road conditions, and has been benchmmked
against the reported mileages and observations of commercial trucking firers.

The first analytic step in the ground transportation analysis was to detemine the incident-free and accident risk

factors per shipment, for transportation of the various types of hazardous materials. As with any risk estimate,
the risk factors wem calculated as the product of the probability and the magnitude of the exposure. Accident
risk factors were calculated for radiological and nonradiological traffic accidents. The probabilities (much
lower than unity [i.e., 1]) and the magnitudes of exposure were multiplied, yielding risk numbers. Incident-free
risk factors were calculated for crew and public exposure to radiation emanating from the package and for
public exposure to the chemical toxicity of tbe transportation vehicle exhaust. The probability of incident-free
exposure is unity,

The RADTRAN4 computer code (Neuhauser and Kanipe 1993) was used for the incident-free and accident

risk assessments to estimate the impacts on collective populations. RADTRAN 4 was developed by Sandia

National Laboratories to calculate population risk associated with the transportation of radioactive materials

by a variety of modes: tnrck, rail, air, ship, and barge. Calculations are in terms of the probabilities and
consequences of potential exposure events.

The RISKIND computer code (Yuan et al. 1993) was used to estimate the incident-free doses to ME Is and to

develop impact estimates for use in the accident consequence assessment. This cede was developed for DOES
Office of Civilian Radioactive Waste Management to analyze the exposure of individuals during incident-free
transportation, It also allows for a detailed assessment of the consequences for individuals and population
subgroups of severe transportation accidents in various environmental settings,

WSK2ND calculations supplemented the collective risk results achieved with RADTRAN 4; they addressed

areas of specific concern to individuals and population subgroups. Essentially, the RISKIND analyses

answered the “what if’ questions, such as, “What if I live next to a site access road?’ or “What if an accident
happens near my town?”

Radiological doses, expressed in units of rem, were multiplied by the ICRF’60 ( ICRP 199 I ) conversion factors
and the estimated numbers of shipments to produce risk estimates in units of latent cancer fatalities. The
vehicle emission risk factors were calculated in terms of latent fatalities; the vehicle accident risk factors, in
fatalities, The nonradiological risk factors were multiplied by the number of shipments.

For each alternative, risks of both incident-free and accident conditions were assessed. For the incident-free
assessment, risks were calculated for “collective populations” of potentially exposed individuals and for MEIs.

(The collective population risk is a measure of the radiological risk posed to society as a whole by the
alternative being considered. It was the primary means of comparing the various alternatives.) The accident
assessment had two components: ( 1) a probabilistic risk assessment, which addressed the probabilities and
consequences of a range of possible transportation accident environments, including low-probability accidents
with high consequences and high-probability accidents with low consequences; and (2) an accident
consequence assessment, which concerned only the consequences of the most severe transportation accidents
postulated.

F.13 ENVIRONMENTAL JUSTICE

F.13.1 Description of Affected Resources

Constituting the affected environment are the low-income and minority populations residing in the potentially
aff=ted area. Fortheanalysis ofenvironmental justice relative toincident-free transpotiation, that area was
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defined as a corridor 1.6 km (I mi) wide centered on rail or truck routes. For analyses pertaining to
transportation accidents and evaluations of environmental justice in facility environs, it consisted of the
geographical area within an 80 km (50 mi) distance of the accident site or facility.

Minority populations were split among four groups: Hispanic, Asians, Blacks, and Native Americans. The
population group designated as Hispanic includes all persons who identified themselves as having Hispanic
origins, regardless of race. For example, a ~rson self-identified as Asian and of Hispanic origin was included
among Hispanics. Persons self-identified as Asian and not of Hispanic origin were included in the
Asian population.

Block grmtp spatial resolution was used throughout the analysis (see Table F-13). The U.S. Census Bureau
defines blwk group to include 250-500 housing units with 400 being typical. The minority population
residiog in the affected area was determined from data contained in Table PI 2 of Standard Tape File 3A
published by the U.S. Bureau of the Census (DOC 1992). Low-income populations were estimated from data
in Table PI 21 (DOC 1992:B-28, B-29), which provides statistical data characterizing income status relative
to the poverty threshold for each block group.

Table F-13. Impact Assessment Protocol for Environmental Justice
Required Dats

Reaorrrce Affected Environment Health Effects Measure of Impact
Minority population Minority population data at

block group spatial
resolution from Table
P12 of STF3A
(DOC 1992)

Distribution within 80 km
(50 mi) of each candidate
site

Distribution within 1.6 krn
(I mi) of transportation
corridors

Low-income Low-income population

population data at block group
spatial resolution from
Table P 12 I of STF3A
(DOC 1992)

Distribution within 80 km
(50 mi) of each candidate
site

Distribution within 1.6 knr
(1 mi) of transportation
comidor

Disproportionately high annual
population dose to minority
population (CEQ 1997:app. A)

Population dose for
sectors witbin 80-krn
(50-mi) radius of
candidate site

Population dose for areas
within 1.6-knr (1-mi)
radius of transportation
corridor

Disproportionately high annual
population dose to low-income
population (CEQ 1997:app. A)

Population dose for
sectors within 80-krn
(50-mi) radius of
candidate site

Population dose for areas
within 1.6-km ( I-mi)
radius of transportation

cnrridor

Key: CEQ, Council on Environmental Quality D~, U.S. Department of Commercq STF, Standard Tape File.
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F.13.2 Description of Impact Assessment

Formal requirements for inclusion of environmental justice concerns in environmental documentation were
initiated by Executive Order 12898, Federal Actions to Address Environmental Justice in Minority

Populations and bw Income Popuktions, issued in February 1994. The Council on Environmental Quality
has oversight responsibility for implementation of the Executive order in documentation prepared under the

previsions of ~PA. The Council issued draft guidance for environmental justice in May 1996 (CEQ 1997).
These guidelines provide the foundation for evaluation of environmental justice in this SPD EIS.

Analysis of environmental justice for the SPD EIS focused on the “block group,” one of the geographical

aggmgatiOns Of demOgmphic data tmically provided by the Bureau of tfre Census (DOC 1992). Block groups
provide the finest spatial resolution available for evaluation of low-income populations. It is rare, however,
that the boundaries of block groups coincide with those of affected mas. Uniform population distribution
within bluck groups is also uncommon. Such uniformity was assumed, however, for purposes of SPD EIS

population estimates. Thus, for each block group, the percentage of the population included in the population
count equaled the percentage of the geographical area of the block group that lay within the affected area. An

uPPer bound fOr the Potentially ~fected population was obtained by including the total population of partially
included blwk groups in the population coun~ a lower bound, by excluding the total population of such block
groups from the count.

The following definitions were used in the evaluation:

● Minority individuals Persons who are members of any of the following population groups:
Hispanic; American Indian, Eskimo, or Aleut (Native Americans); Asian or Pacific Islandec or Black,
This definition includes all persons except those self-designated as not of Hispanic origin and as either
White or “Other Race” (one of the classifications used by the U.S. Bureau of the Census in the 1990
census).

● Mlnorfty population: The total number of minority individuals residing within a potentially affected
area.

. Low-income individual All persons whose self-reported income is below the povefiy threshold as
adopted by the U.S. Census Bureau (DOC 1992:app. B, B-28),

. Low-income population: The total numkr of low-income individuals residing within a potentially
affected area.

If the analysis of health or other environmental effects showed that the actions consistent with the proposed
alternatives would have significant impacts on the general population, then additional analysis of impacts on
the minority and low-income populations was conducted. The analysis methcd was identical to that described
for the evaluation of radiological impacts on the general population, Given the impracticality of extrapolating
bluck level population and income data, minority and low-income populations within each bluck group were

assumed to increase in direct proportion to the increase in general population from the year 1990 to the year

of interest,

F.14 CUMULATIVE IMPACTS

Cumulative impacts can result from individually minor but collectively significant actions taking place over
a periud of time (40 CFR 1508,7). The cumulative impact analysis for the SPD EIS involved combining the
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impacts of the SPD EIS alternatives (including No Action) with the impacts of other past, present, and
reasonably foreseeable activities in an ROI.

The ROIS for different resources can vary widely in extent. For example, the ROI for land use would include
all impacts on land use in the environs of the specific area affected by the program alternatives. For
groundwater, the ROI would generally be smaller, encompassing only those groundwater flow systems affected
by the program alternatives. The ROI for socioeconomic could include all the cities and towns directly or
indirectly affected by activities.

In general, cumulative impacts were calculated by adding the values for the baseline,3 the proposed action, and
other future actions. This cumulative value was then weighed against tbe appropriate impact indicators to
determine the potential for impact. For this cumulative impact assessment, it was conservatively assumed that
all facilities would operate concurrently at the DOE sites. Only selected indicators of cumulative impacts (see
Table F–1 4) were evaluated.

Table F-14. Selected Indicators of Cumulative Impact
Category Indicator

Resource use Landoccupied
Electricity use
Water use
Workers required

Socioeconomic Percent change in regional employment

Air quality Percent of NAAQS for criteria pollutants

Human health Offsite population
MEI dose
Total dose
Fatalities

Workers
Average dose
Total dose
Fatalities

Waste generation TRU waste
LLW
Mixed LLW
Hazardous waste
Sanitary wastewater

Ke~ LLW, low-level wastq MEI, maximatly exp~ individual; NAAQS,
National Ambient Air Quality Standards; TRU, transurmic.

The analysis focused on the potential for cumulative impacts at each candidate site from DOE actions under
detailed consideration at the time of this SPD EIS (see Table F–1 5), Non-DOE actions were also considered
where information was readily available. Public documents prepared by agencies of Federal, State, and local
government were the primary sources of information for the non-DOE actions.

It is assumed that construction impacts would not& cumulative, because such constnrction is typically of shofi
duration, and construction impacts are generally temporary. D&D of the proposed facilities was not addressed
in the cumulative impact estimates, Given the uncertainty regarding tbe timing of D&D, any impact estimate
at this time would be highly speculative. A detailed evaluation of D&D will be provided in follow-on NEPA
documentation closer to the actual time of those actions.

3 The conditions attributable 10actions, past and present, by DOE and other public and private entities.
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Table F-15. Other Past, presen~ and Reasonably Foreseeable Actions Included in tbe
Cumulative Impact Assessment

Activities Hanford INEEL Pantex SRS

Storage and Disposition of Weapons-Usable x x x x
Fissile Materials

Disposition of Surplus Highly Enriched Uranium

Construction and Operation of a Tritium Extraction
Facility at SRS

Interim Management of Nuclear Materials at SRS

SRS Waste Management

Tritium Supply and Recycling

Waste Management

Spent Nuclear Fuel Management and INEL
Environmental Restoration and Waste Management

Foreign Research Reactor Spent Nuclear Fuel

Tank Waste Remediation System

Shutdown of the River Water System at SRS

Hanford Reach of the Columbia River Comprehensive
River Conservation Study

Stockpile Stewardship and Management

Continued Operation of the Pantex Plant and
Associated Storage of Nuclear Weapons Components

Accelerator Production of Tritium at SRS

Hanford Remedial Action and Comprehensive Land
Use

Radioactive Releases from WNP and Vogtle Nuclear
Power Plant Sites

Management of Plutonium Residues and Scrub Alloy at

x
x

x
x
x

x x x
x x x

x x
x

x
x

x

x
x

x x

x

x

x
x

Recent sitewide NEPA documents (s- Table F-16) provide the latest comprehensive evaluation of cumulative
impacts for the sites.

Table F-16. Reeent Compreberrsive National Environmerrtal Policy Act
Documents for the Department of Energy Sites

Site Document Year ROD Issusdn

Hanford Draft Hanford Remedial Action Environmental Impacr Statement and 1996 Pending
Comprehensive hnd Use Plan

INEEL DOE Programmatic Spent Nuclear Fuel Management and Idaho National 1995 March 1996
Engineering hborato~ Environmental Restoration and Waste Management
Programs Final Environmental Impact Statement

Pantex Final Environmental Impact Statement for the Continued Operation of the 1996 January 1997

Pantex Plant and Associated Storage of Nuclear Weapon Components

SRS Savannah River Site Waste Management Final Environmental Impact 1995 October 1995

Statetnenr
a Date of the first ROD issued.
Key: ROD, Record of Decision.
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Appendix G

Air Quality

This appendix provides detailed data that support the air quality impact assessments in Chapter 4. Data are
provided for the four candidate sites: the Hanford Site (Hanford), Idaho National Engineering and
Environmental Laboratory (fNEEL), the Pantex Plant (Pantex), and the Savannah River Site (SRS).

G.1 HANFORD

G.1.l Assessment Datsr

Emission rates for criteria, hazardous, and toxic air pollutants at Hanford are presented in Table F, 1.2.2-1 of
the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact
Statemenr (PEIS) (DOE 1996zF-6). These emission rates were used as input into the modeled No Action
Alternative pollutant concentrations presented in that environmental impact statement (EIS) and reflect
projected Hanford facility emissions for 2005, The storage alternative selected for Hanford results in no
change in these concentrations (DOE 1996a:4-34). In addition to the concentrations projected for 2005, the
concentrations for the Phased Implementation Alternative-Phase II Operation of the vitrification facilities
presented in the Tank Waste Remediation System Final EIS (DOE 1996b:5-68) were included in the estimate
of the No Action concentration for surplus plutonium disposition as shown in Table G–1. Other onsite
activities related to programs analyzed in EISS for spent nuclear fuel and waste marragement are also included.
Other activities at Hanford that may nccur during the time period 2005-2015 are discussed in the cumulative
impacts section. Radiological impacts, including those from emissions to the air, am discussed in Appendix J.

Table G-1. Estimated Concentrations (#g/ m3) From No Action at Hanford
PEIS Other Onsite

Averaging Estimated Base Year Tank Waste From
Pollutant Period (2005) Remedlation PEIS No Action

Carbon monoxide 8 hours 0.08 34 0 34.1
I hour 0.30 48 0 48.3

Nitrogen dioxide Annual 0.03 0.12 0. I 0.25

pMIo Annual <0.0 I 0.0Q79 o 0.0179
24 hours 0.02 0.75 0 0.77

Sulfur dioxide Annual <0.01 0.02 1.6 1.63
24 hours <0.01 1.6 7.3 8.91
3 hours 0.01 3.6 26 29.6
I hour 0.02 4.0 29 32.9

Total suspended Annual <0.01 0.0079 0 0.0179
particulate 24 hours <0.02 0.75 0 0.77

Benzene Annual (a) 0.000006 0 0.000006

Ethylene glycol 24 hours (a) o 0 0
a NOsourcesof this pollutanthavebeenidentifiedat the site.
Key: PEIS,Storageand DispositionFinalPEIS.
Source: DOE 1996a:4-34,4-912; DOE 1996b:5-68.
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G.1.2 Facilities

G.1.2.1 Pit Conversion Facility

G.1.2.1.1 Construction of Plt Conversion Facility

Potential air quality impacts from modification of the Fuels and Materials Examination Facility (FMEF) and
construction of support facilities for pit disassembly and conversion at Hanford were analyzed using the
Industrial Source Complex Model, Short-Term, Version 3 (ISCST3) as described in Appendix F. 1.
Construction impacts result from emissions from diesel fuel-burning construction equipment, particulate matter
emissions from soil disturbance by construction equipment and other vehicles (construction fugitive
emissions), operation of a concrete batch plant, employee vehicles, and trucks moving materials and wastes.
Emissions from these sources are summarized in Table G-2,

Table G-2. Emissions (kg/yr) From Construction of
Pit Conversion Facility in FMEF at Hanford

Diesel Equipment snd
Construction Fugitive

Pollussnt Emissions Vehicles

Carbon monoxide 1,000 7,920

Nitrogen dioxide 2,400 2,120

PMIO 3,500 7,220

Sulfur dioxide 160 0

Volatile organic 200 9’76
compounds

Total suspended 9,300 7,220
particulate

Key:FMEF,Fuels and MaterialsExaminationFacility,
Source: UC 1998a,
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Maximum air pollutant concentrations fr(~m construction activities are summarized in Table G-3.

Table G-3. Concentrations (#g/m3) From Construction of
Pit Conversion Facility in FMEF at Hanford

Most Stringent
Averaging Standard or

Pollutant Period Guideline” No Action Contribution Total

Carbon monoxide 8 hours Io,ooo 34.1 0.277 34.4
I hour 40,0Q0 48.3 1,88 50.2

Nitrogen dioxide Annual 100 0.25 0.0199 0.27

pMIo Annual 50 0.0179 0.029 0.047
24 hours 150 0.77 0.323 I .09

Sulfur dioxide Annual 50 1.63 0,00133 1.63
24 hours 260 8.91 0.0148 8.93
3 hours I ,300 29,6 0.1 29.7
I hour I ,Ooo 32.9 0.301 33.2
I hour ~wb 32.9 0.301 33.2

Total suspended Annual 60 0.0 I79 0,0771 0.095
particulate 24 hours 150 0.77 0.857 1.63

a The more strin8en1 of the Federaland Statestandardsis presentedif both exist for the averaging period.
b At Hanford, the level is not to be exceeded more than twice in any 7 consecutive days.
Key:FMEF,Fuels and Materials Examination Facility.
Source EPA 1997; WDEC 1994.

G.1.2.1.2 Operation of Pit Conversion Facility

Potential air quality impacts from operation of the pit conversion and support facilities at Hanford were
analyzed using ISCST3 as described in Append]x F. 1. Operation impacts result from emissions from
emergency diesel generators, process emissions, employee vehicles, and trucks moving materials and wastes.
Emissions from these sources are summarized in Table G4.

Table G-4. Emissions (kg/yr) From Operation of
Pit Conversion Facility in FMEF at Hanford

Emergency
Pollutant Generator Process Vehicles

Carbon monoxide 520 0 41,800
Nitrogen dioxide 2,m o I I ,200

pMIo 50 0 38,1m

Sulfur dioxide 34 0 0

Volatile organic
compounds 58 0 5,150

Total suspended
particulate 50 0 38,10Q

Key: FMEF, Fuels and Materials Examination Facility.
Source: UC 1998a.

Maximum air pollutant concentrations resulting from the emergency diesel generators and prwess sources,
plus the No Action concentrations, are summarized in Table G-5. Radiological impacts, including those from
emissions to the air, are discussed in Appendix J.
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Table G5. Concentrations (pg/m3) From Operation of Pit Conversion Facility
in FMEF at Hanford

Most Stringent
Averaging Standard or

Pollutsnt Period Guidelinea No Action Contribution Total
Carbon monoxide 8 hours IO,ooil 34. I 0,144 34.2

I hour 40,m 48.3 0,978 49,3

Nitrogen dioxide Annual 100 0.25 0.0166 0.267

PM ,0 Annual 50 0.0179 O.m 15 0.0183
24 hours 150 0.77 0.00461 0.775

Sulfur dioxide Annual 50 1.63 0.000282 1.63
24 hours 260 8.91 0.0Q313 8.91
3 hours I ,3m 29.6 0.0213 29.6
1 hour I ,Ooo 32.9 0.064 33.0
I hour Tmb 32.9 0.064 33.0

To[al suspended Annual 60 0.0179 O.w15 0.0183
particulate 24 hours 150 0.77 0.00461 0.775

~ The morestringentofthe Federalmd State standardsis presentedif both exisl for the averaging ~riod,
At Hanford, the level ISnot to be exceeded more than twice in any 7 consecutive days.

Key: FMEF, Fuels and Materiats Examination Facility,
Source: EPA 1997; WDEC 1994.

G.1.2.2 Immobili=tion Facility

G.1.2.2.1 Construction of Immobilisation Facility

Potential air quality impacts from mdltication of ~EF and construction of suppoft facilities for plutonium
conversion and immobilization (ceramic or gloss) at Hanford wefe snslyz.ed using ISCST3 ss describd in
Appendix F. 1, Construction impacts result from emissions from diesel fuel-burning construction equipment,
particulate matter emissions from soil disturbance by constmction equipment and other vehicles (constmction
fugitive emissions), operation of a concrete batch plant, employee vehicles, snd trucks moving materials and
wastes. Emissions from these sources are summtized in Table G+.

Table M. Emissions (kg/yr) From Conatrudon of
Immobilimtion Facility in FMEF at Hanford

Diesel COnatmctiOn Concrete
Pollutant Equipment Fugitive Endssionaa Batch Plant Vebiclsa

Carbon monoxide 810 0 0 26,000
Nitrogen dioxide 2,090 0 0 6,960

pMIo 160b lzlb ,9b 23,700

Sulfur dioxide 210 0 0 0
Volatile organic 170 0 0 3,200

compounds

Total suspended 160 121 19 23,700
particulales

~ Does not include fugitive emissions from the concrete batch plant,
PM,0 emissions were assumed to be rhe same as total suspmded ptiiculate emissions for the
purpose of this analysis resulting in some overestimate of PM,0 concentrations,

Key: FMEF, Fuels and Materials Examination Facility.
Source: UC 1998b, 1998c.
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Maximum air pollutant concentrations from constriction activities are summarized in Table G-7.

Table G–7. Concentrations (#g/m3) From Construction of
Immobilization Facility in FMEF at Hanford

Most Stringent
Averaging Standard or

Pollutant Period Guideline’ No Action Ceramic or Glass Total

Carbon monoxide 8 hours 10,000 34.1 0.224 34.3
1 hour 40,000 48.3 1.52 49.8

Nitrogen dioxide Annual I 00 0.25 0.0173 0.267

PMIO Annual 50 00179 0.00248 0.0204
24 hours 150 0.77 0.0903 0.86

Sulfur dioxide Annual 50 1.63 0.00174 1.63

24 hnurs 260 8.91 0.0194 8.93
3 hours 1,300 29.6 0.132 29.7
1 hour 1,000 32.9 0.395 33.3
1 hour 7oob 32.9 0.395 33,3

Total suspended Annual 60 0.0179 0.00248 0.0204

particulate 24 hours 150 0.77 0.0903 0.86

a me more stringent of the Federal and State standards is presented if both exist for the averaging period.
b At Hanford, tbe level is not to he exceeded more than twice in any’1 consecutive days.
Key: FMEF, Fuels and Materials Examination Facility.
Source: EPA 1997; WDEC 1994.

G.1.2.2.2 Operation of Immobilization Facility

Potential air quality impacts from operation of ceramic or glass immobilization and support facilities at
Hanford were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions
from emergency diesel generators, process emissions, employee vehicles, and trucks moving materials and
wastes. Emissions from these sources are summarized in Table G–8.

Table G-8. Emissions (kg/yr) From Operation of
Immobilization Facility in FMEF at Hanford

Emergency Ceramic Glass
Pollutant Generator Process Process Vehicles

Carbon monoxide 390 3,500 0 36,600

Nitrogen dioxide 1,810 0 0 9,810

pMIo 130 0 0 33,400

Sulfur dioxide 120 0 0 0

Volatile organic I50 0 0 4,510
compounds

Total suspended 130 0 0 33,400
partictdates

Key: FMEF, Fuels and Materials Examination Facility.
Source: UC 1998b; 1998c.

Maximum air pollutant concentrations resulting from the emergency diesel generators and process sources,

plus the No Action concentrations, are summarized in Table G-9. Radiological impacts, including those from
emissions to the air, are discussed in Appendix J.
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Table G-9. Concentrations (#g/m3) From Operation of
Immobilization Facility in FMEF at Hanford

Most
Stringent Total Total

Averaging Standard or With with
Pollutant Period Guidelinea No Action Ceramic Ceramic Glass Glass

Carbon monoxide 8 hours 1O,m 34. I 0,283 34.4 0.108 34.2
1 hour 40,fnnI 48.3 1.61 49.9 0.734 49.0

Nitrogen dioxide Annual 100 0.25 0.015 0.265 0.015 0.265

pMIo Annual 50 0.0179 0.00108 0.0190 0.00108 0.019
24 hours I50 0.77 0.0120 0.782 0.012 0.782

Sulfur dioxide Annual 50 1.63 0.001 1.63 0.001 1.63
24 hours 260 8.91 0.0111 8.92 0.0111 8.92
3 hours 1,300 29.6 0.0753 29.7 0.0753 29.7
1 hour 1,000 32.9 0.226 33.1 0.226 33.1
I hour 7oob 32.9 0.226 33.1 0.226 33.1

Total suspended Annual 60 0.0179 0.0QI08 0.0190 0.~108 0.019
particulate 24 hours 150 0.77 0.0120 0.782 0.012 0.782

~ The more stringent of,the Federal and State standards is presented if both exist for the avecaging period.
At Hanford, the level BSnot to he exceeded more than twjce ~nany 7 consecutive days.

Key: FMEF. Fuels a“d Materials Examination Facility.
Source EPA 1997; WDEC 1994,

G.1.2.3 MOX Facifity

G.1.2.3.1 Construction of MOX Facility

Potential air quality impacts from constmcdon of new mixed oxide (MOX) and support facilities at Hanford
were anafyzed using ISCST3 as described in Appendix F. 1. Constmction impacts result from emissions from
diesel fuel-burning construction equipment, particulate matter emissions from soil disturbance by construction
equipment and nther vehicles (construction fugitive emissions), opemtion of a concrete batch pkint, employee
vehicles, and trucks moving materials and wastes, Emissions from these sources are summarized in
Table G-10.

Table G-10. Emissions (kg/y r) From Construction of New MOX Facility at Hanford

Diesel Construction Concrete Batch
Pollutant Equipment Fuaitive Emissionsa Plant Vehicles

Carbon monoxide 3,200 0 0 32,800

Nitrogen dioxide 8,400 0 0 8,790

pMIo
~ob 5,350 1,090f’ 29,900

Sulfur dioxide 850 0 0 0

Volatile organic 660 0 0 4,040
compounds

Total suspended 640 10,500 I ,090 29,9W
particulate

Toxicsc o <1 0 0
a Does not include fugitive emissions from tbe concrete batch plant.
b PM,0 emissions were assumed to be the same as total suspended particulate emissions for the purpose of this

analysis, resulting in some overestimate of PM,0 concentrations,
c Various toxic air pollutants (e.g., lead, benzene, bexane) could be emitted during constmctio”,
Source: UC 1998d,
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Maximum air pollutant concentrations from construction activities are summarized in Table G–11.

Table G-1 1. Concentrations (Kg/m3) From Construction of New MOX Facility at Hanford
Most Stringent

Averaging Standard or
Pollutant Period Guidelinea No Action Contribution Tots]

Carbon monoxide 8 hours IO,ooo 34.1 0.885 35,0
1 hour 40,000 48,3 6.02 54.3

Nitrogen dioxide Annual

PMIO Annual
24 hours

Sulfur dioxide Annual
24 hours
3 hours
1 hour
1 hour

Total suspended Annual
~articulates 24 hours

100

50
150

50
260
,300
,m
~wb

60
150

0.25

0.0179
0.77

1.63
8.91

29.6
32.9
32,9

0,0179
0.77

0.0697

0.0576
2.62

o.m705
0.0784
0.533
1.60
1.60

0.102
4.71

0.32

0.0755
3.39

I .64
8.99

30. I
34.5
34.5

0.12
5.48

Toxicsc Annual 0.12 0.0~6 0.000008 0.000014
~ me more strin8ent of the Federal and State standards is presented if both exist for the averaging period.

At Hanford, the level is not to be exceeded more than tw]ce in any 7 consecutive days.
‘ Various toxic air pollutants (e.g., lead, benzene, hexane) maybe endtted during constwction and were analyzed as benzene.
Source: EPA 1997; WDEC 1994.

G.1.2.3.2 Operation of MOX Facility

Potential air quality impacts from o~r’ation of the new MOX and support facilities at Hanford were analyzed

using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions from emergency diesel

generators, process emissions, employee vehicles, and trucks moving materials and wastes. Emissions from
these sources are summarized in Table G-12.

Table G-12. Emiaaions (kg/yr) From Operation of
New MOX Facility at Hanford

Emergency
Pollutant Generator Process Vehicles

Carbonmonoxide 374 0 34,200

Nitrogen dioxide 1,738 0 9,170

PMIO 122 0 3I ,Zoi)
Sulfur dioxide I 14 0 0

Volatile organic 142 0 4,210
compounds

Total suspended 122 0 31,200
particulate

Toxicsa o i ,m o

a Toxic hydrocarbons maybe emitted as ethylene glycol.
Source: UC 1998d.

Maximum air pollutant concentrations resulting from the emergency diesel generators and process sources,
DIUSthe No Action concentmtions, are summarized in Table G–13. Radiological impacts. includine those from
emissions to the air, are discussed in Appendix J.
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Table G–13. Concentrations (#g/ m3) From Operation of New MOX Facility at Hanford
Most Stringent

Averaging Stsndard or
Pollutant Period Guideline’ No Action Contribution Total

Carbon monoxide 8 hours I 0,0CS3 34.1 0,103 34.2
1 hour 40,000 48.3 0.704 49.0

Nitrogen dioxide Annual 100 0.25 0.0144 0.264

pMto Annual 50 0.0179 0.00101 0.0189
24 hours 150 0.77 0.0113 0.78 I

Sulfur dioxide Annual 50 1,63 0.000946 1.63
24 hours 260 8.91 0.0105 8.92
3 hours 1,300 29.6 0.0715 29.7
I hour 1,m 32.9 0.214 33.1
I hour 7~b 32.9 0.214 33.1

Total suspended par[iculates Annual 60 0.0179 0.00101 0.0189
24 hours 150 0.77 0.0113 0.78 I

Toxicsc 24 hours 420 (d) 0.0406 0.0406

a ‘rhemore stringent of the Federal and State standards is presented if both exist for the averaging period.
b At Hanford, the level is not to be exceeded more than twice in my 7 consecutive days,
c Toxic hydrocarbons may k endtted as ethylene glycoi and other pollutants and were malyzed as ethylene glycol. The State
d risk-based acceptable source impact level for ethylene gly:ol is a 24-hr avera8e of 420 p~m].

No sources of ethylene glycol have been identified at the s!te,
Source EPA 1994; WDEC 1994.

G.1.2.4 Pit Conversion and Immobilization Facilities

G.1.2.4.1 Construction of Pit Conversion and Immobifiration Facilities

Potential air quality impacts from modification of ~EF and construction of support facilities for pit
disassembly and conversion and plutonium convemion and immobilization (ceramic or glass) at Hanford were
anrdyzed using ISCST3 as described in Appendix F. 1. Constntction impacts result from emissions from diesel
fuel-burning construction equipment, particulate matter emissions from soil disturbance by construction
equipment and other vehicles (construction fugitive emissions), opration of a concrete batch plant, employee
vehicles, and tmcks moving materials and wastes. Emissions from these sources are summarized in
Table G–f 4.

Maximum air pollutant concentrations from construction activities are summarized in Table G-15,
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Table G-14. Emissions (kg/yr) From Construction of Pit Conversion and
Immobilization Facilities in FMEF at Hanford
Pit Conversion Immobilization

Diesel Equipment and Construction
Construction Fugitive Diesel Fugitive Concrete

Pollutant Emissions Vehicles Equipment Emissions” Batch Plant Vehicles

Carbon monoxide 1,000 7,920 810 0 0 30,0inl

Nitrogen dioxide 2,400 2,120 2,090 0 0 8,050

PMIO 3,500 7,220 160b 121b , gb 27,40fl

Sulfur dioxide 160 0 210 0 0 0

Volatile organic 200 976 170 0 0 3,700

compounds

Total suspended 9,300 7,220 160 121 19 27,400
parliculates

~ Does not include fugitive emissions from the concrete batch plant.
PM ,Uemissions were assumed to be the same as total suspended particulate emissions for the purpose of this analysis resulting
in some overestimate of PM,0 concentrd[ ions.

Key: FMEF, Fuels and Ma[erials Examination Facili[y.
Source: UC 1998a, 1998b, 1998c.

Table G–15. Concentrations (#g/m3) From Construction of Pit Conversion and
Immobilization Facilities in FMEF at Hanford

Most Stringent
Averaging Standard or Pit Ceramic

Pollutant Period Guidelinea No Action Conversion or Glass Total
Carbon monoxide 8 hours I0,000 34.1 0.277 0.224 34.6

1 hour 40,000 48.3 1.88 1.52 51.7
Nitrogen dioxide Annual 100 0.25 0.0199 0.0173 0.287

pMIo Annual 50 0.0179 0.029 0.00248 00494
24 hours 150 0.77 0.323 0.0903 1.18

Sulfur dioxide Annual 50 1.63 0.00133 0.0Q174 1.63
24 hours 260 8.91 0.0148 0.0194 8.94
3 hours 1,300 29.6 0. I 0.132 29.8
1 hour I ,00Q 32.9 0.301 0.395 33.6
1 hour 7oob 32.9 0.301 0.395 33.6

Total suspended Annual 60 0.0179 0.0771 0.00248 0.0975
particulate 24 hours I 50 0.77 0.857 0.0903 1.72

~ The more stringent of the Federal and Stale standards is presented if both exist for the averagins period.
At Hanford, the level is not to be exceeded more than twice in any 7 consecutive days.

Key:FMEF, Fuels and Materials Examination Facility.
Source: EPA 1997; WDEC 1994.

G.1.2.4.2 Operation of Pit Conversion and Immobilization Facilities

Potential air quality impacts from operation of pit conversion, ceramic or glass immobilization, and support
facilities at Hanford were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from
emissions from emergency diesel generators, process emissions, employee vehicles, and trucks moving
materials and wastes. Emissions from these sources are summarized in Table G–16.

G-9



Surplus Plutonium Disposirio)l Drafr Environmental Impact Statement

Table G-16. Emissions (kg/yr) From Operation of Fit Conversion and Immobilisation Facilities in
FMEF at Hanford

Pit Conversion Immobilization
Emergency Emergency Ceramic Glass

Pollutant Generator Procezz Vehicles Generator Process Process Vehicles

Czrbon monoxide 520 0 41,800 390 3,5W o 36,600

Nitrogen dioxide 2,000 0 11,200 I,81O o 0 9,810

pMio 50 0 38,100 130 0 0 33,400

Sulfur dioxide 34 0 0 120 0 0 0

Volatile organic 58 0 5,150 150 0 0 4,510
compounds

Total suspended 50 0 38,100 130 0 0 33,4m
pa.rticulates

a 10,400 for 50-1 (55-tOn) case.
Key: FMEF, Fuels and Materials Examination Facility,
Source: UC 1998a, 1998b, 1998c.

Maximum air pollutant concentrations resulting from the emergency diesel generator’s and process sources,
PIUSNo Action concentrations, are summarized in Table G-17. Radiological impacts, including those from
emissions to the air, are discussed in Appendix J.

Table G–17. Concentrations (~g/m3) From Operation of Pit Conversion
and Immobilization Facilities in FMEF at Hanford

Most
Stringent Immobilization Total”

Averaging Standard or No Pit 17 or 50 t 17 t 50t With 17 t With 50 t
Pollsrtzrrt Period Guidelinesb Action Conversion Glass Ceramic Ceramic Ceramic Ceramic
co 8 hours I0,000 34.1 0.144 0.108 0.283 0.628 34.5 34.9

1 hour 40,000 48.3 0.978 0.734 1.61 3.33 50.9 52.6

N02 Annual I00 0.25 0.0166 0.015 0.015 0.015 0.282 0.282

PMIO Annual 50 0.0179 0,W15 0.00108 0.00108 0.00108 0.0194 0.0194
24 hours 150 0.77 0.0Q461 0.012 0.012 0.012 0.787 0.787

S02 Annual 50 1.63 0.~282 0.001 0.001 0.001 1.63 1.63
24 hours 260 8.91 0ss)3 I 3 0.o111 0.olll 0.0111 8.92 8.92
3 hours 1,300 29.6 0.0213 0.0753 0,0753 0.0753 29,7 29.7
1 hour 1,000 32.9 0.064 0.226 0.226 0.226 33.2 33.2
I hour 70Q’ 32.9 0.064 0.226 0.226 0.226 33.2 33.2

TSP Annual 60 0.0179 0,000415 0.00108 0.00108 0,Ci3108 0.0194 0.0194
24 hours 150 0.77 0.00461 0.012 0.012 0.012 0.787 0.787

a me concentrations for 8]8SSare ICSSthan or the same as those for ceramic,
b me more stringent of the Federal and State standards is presented if both exist for the avcragi”g period.
c Al Hanford, the level is not to be exceeded more than twice in any 7 consecutive days,
Key:CO,carbon monoxidx FMEF, Fuels and Matetiz3sExamination Facility NOZ nitrogen dioxide S02, sultir dioxidq TSP. totzl
suspended parficulates,
Source: EPA 1997; WDEC 1994.
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G.1.2.5 Pit Conversion and MOX Facilities

G.1.2.5.1 Construction of Pit Conversion and MOX Facilities

Potential air quality impacts from modification of FMEF and construction of support facilities for pit
disassembly and convemion and MOX fuel fabrication at Hanford were analyzed using ISCST3 as described
in Appendix F. 1. Construction impacts result from emissions from diesel fuel-burning construction equipment,
particulate matter emissions from disturbance of soil by construction equipment and other vehicles
(constmction fugitive emissions), operation of a concrete batch plant, employee vehicles, and trucks moving
materials and wastes. Emissions from these sources are summarized in Table G–f 8.

Table G-18. Emissions (kg/yr) From Construction of Pit Conversion and MOX Facilities
in FMEF at Hanford

Pit Conversion MOX
Diesel Equipment Construction
and Construction Diesel Fugitive Concrete

Pollutant Fugitive Emissions Vehicles Equipment Emissionsa Batch Plant Vehicles
Carbon monoxide 1,Om 7,920 648 0 0 32,800
Nitrogen dioxide 2,400 2,120 1,670 0 0 8,790

PMIO 3,50il 7,220 128b 4,750 363b 29,900
Sulfur dioxide 160 0 I70 0 0 0

Volatile organic 200 976 133 0 0 4,040
compounds

Total suspended 9,300 7,220 128 9,350 363 29,900
particulate

Toxics’ o 0 0 <1 0 0
~ Does not include fugitive emissions from the concrete ba[ch plant.

PMIO emissions were assumed to be the same as total suspended particulate emissions for the purpose of this analysis resulting
in some overestimate of PM lo concentrations.

c Various toxic air pollutants (es,, lead. benzene, bexane) could be emitted d“ri”g constmction.
Ke~ FMEF, Fuels and Materials Examination Facility.
Source: UC 1998a, 1998d.

Maximum air pollutant concentrations from construction activities are summarized in Table G-19.

G.1.2.5.2 Operation of Plt Conversion and MOX Facilities

Potential air quality impacts from operation of pit conversion, MOX, and support facilities at Hanford were

anaiyzed using ISCST3 as described in Appendix F. i. Operation impacts result from emissions from
emergency diesei generators, process emissions, employee vehicles, and trucks moving materials and wastes,
Emissions from these sources are summarized in Tabie G-20.
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Table C-19. Concentrations (yg/m3) From Construction of Pit Conversion
and MOX Facilities in FMEF at Hanford

Most Stringent
Averaging Standard or Pit

Pollutant Period Guidelinea No Action Conversion MOX Totsl
Carbon monoxide 8 hours 10,CS3O 34.1 0.277 0. I79 34.5

I hour 40,000 48.3 1.88

Nitrogen dioxide
1.22 51.4

Annual Im 0.25 0.0199 0.0139 0.284

PMIO Annual 50 0.0179 0.029 0.0429 0.0898
24 hours 150 0.77 0.323 2.05 3.14

Sulfur dioxide Annual 50 1.63 0.00133 0.00141 1.63
24 hours 260 8.91 0.0148 0.0157
3 hours

8.94
I ,300 29.6 0.1 0.107 29.8

I hour 1,000 32.9 0,301 0.32
I hour

33.5
Tmb 32.9 0.301 0.32 33.5

Total suspended Annual 60 0.0179 0,077 I 0.0822 0.177
particulate 24 hours 150 0.77 0.857 3.79 5.42

Toxicsc Annual 0.12 0.W6 O 0.000008 0.W14
~ ~emoreslrinSent of the Federal and Statcstandards ispresented if bothexist forlheavcraging period.

At Hanford, the level is not to be exceeded more than twice in any 7 consecutive days.
c VariotIs toxic airpollutants (e.g., Iead, benzene, hexane) could beemitted during constmction and were analyzed as benzene.
Key:FMEF, Fuels and Materials Exami”atio” Facility.
Source: EPA 1997; WDEC 1994,

Table G20. Emissions (kg/yr) From Operation of Plt Conversion
and MOX Facilities in FMEF at Hanford

Pit Conversion MOX
Emergency Emergency

Pollutsnt Generator Process Vehicles Generator Process Vehicles
Carbon monoxide 520 0 41,80il 374 0 34,200
Nitrogen dioxide 2,0Q0 o 11,200 1,738 0
PMIO

9,170
50 0 38,100 122 0 31,200

Sulfur dioxide 34 0 0 114 0 0
Volatile organic compounds 58 0 5,150 142 0 4,210
Total suspended particulate 50 0 38,100 122 0 31,200

Toxicsa o 0 0 0 1,m o
a Toxic hydrocarbons may beetilted asethylene81ycot,
Key: FMEF, Fuels and Materials Examination Facility.
Source: UC 1998a. t998d.

Maximum air pollutant concentrations resulting from the emergency diesel generators and prwess sources,
plustie No Action concentrations, msummtizd in Table G-21. Radiological impacts, including those from
emissions to the air, are discussed in Appendix J.
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Table G-21. Concentrations (pg/m3) From Operation of P]t Conversion
and MOX Facilities in FMEF at Hanford

Most Stringent
Averaging Standard or Pit

Pollutant Period Guidelinea No Action Conversion MOX Total

Czrbon monoxide 8 hours 10,000 34.1 0.144 0.103 34.3

1 hour 40,000 48.3 0.978 0.704 50.0

Nitrogen dioxide Annual 100 0.25 0.0166 0.0[44 0.281

PM,0 Annual 50 0.0179 0.000415 0.00101 0.0193

24 hours 150 0.77 0.0046 i 0.0113 0.786

Sulfur dioxide Annual 50 1.63 0.000282 0.000946 1.63

24 hours 260 8.91 os3i)313 0.0105 8.92

3 hours 1,300 29.6 0.0213 0.0715 29.7

I hour 1,000 32.9 0.064 0.214 33.2

1 hour 7oob 32.9 0.064 0.214 33.2

Total suspended Annual 60 00179 0.000415 0.00101 0.0193
parliculates 24 hours 150 0.77 0.00461 0.0113 0.786

Toxicsc 24 hours 420 (d) o 0.0406 0.0406

~ The more stringent of the Federal and State standards is pres,entcd ii bath exist for the averagins period.
At Hanford, the level is not to be exceeded more than twice In any 7 consecutive days

c Toxic hydrocarbons may be emitted as ethylene glycol and other pollutants and were analyzed as ethylene glycol. The State
d risk-based acceptable source impact level, for ethylene glycol is a 24-hr average of 420 uglm3.

No sources of ethylene glycol have been !dentlfied at the site.
Key: FMEF, Fuels and Materials Examination Facility.
Source: EPA 1997; WDEC 1994.

G.1.2.6 Immobilization and MOX Facilities

G.1.2.6.1 Construction of Immobilization and MOX Facilities

Potential air quality impacts from mcditication of FMEF and construction of support facilities for collocating
MOX fuel fabrication and plutonium conversion and immobilization (ceramic or glass) at Hanford were
analyzed using ISCST3 as described in Ap~ndix F. 1. Constriction impacts result from emissions from diesel
fuel-burning construction equipment, particulate matter emissions from disturbance of soil by construction
equipment and ofher vehicles (construction fugitive emissions), operation of a concrete batch plant, employee
vehicles, and trucks moving materials and wastes. Emissions from these sources are summarized in
Table G-Z?.

Maximum air pollutant concentrations from construction activities are summarized in Table G-23
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Table C-22. Emissions (kg/yr) From Construction of Immobilization
and MOX Facilities Collocated in FMEF at Hanford

Immobilization (Ceramic or Glass) MOX

Construction Concrete Construction Concrete
Diesel Fugitive Batch Diesel Fugitive Batch

POllufznt Equipment Emissions’ Plant Vehicles Equipment Emissions’ Plant Vehiclcz
Carbon 1,200 0 0 34,300 648 0 0 32,800

monoxide

Nitrogen 3,120 0 0 9,190 1,670 0 0
dioxide

8,790

pMIo 240b 121b 46b 31,300 128 4,750 363 29,9CS3

Sulfur dioxide 320 0 0 0 I70 0 0 0

Volatile 250 0 0 4,230 133 0 0 4,040
organ]c
compounds

Total 240 121 46 3 I ,300 128 9,350 363 29,900
suspended
particulate

Toxicsc o 0 0 0 0 <1 0 0
a Does not include fugitive emissions from the concretebatch plant,
b PM lo emission: were assumed tObe the same as total suspended pafliculate emissions for the purpose of Ibis analysis resulting

In some overest!wate of PM,0 concentrations.
c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmc[ ion.
Key: FMEF, Fuels and Materials Exami”atio” Facility.
Source: UC 1998b, 1998c, 1998d,

Table G-23. Concentrations (yg/m3) From Construction of Immobilization
and MOX Facilities Collocated in FMEF at Hanford

Most Stringent
Averaging Standard or Ceramic

Pollutant Period Guidelinea No Action or Glas MOX Total
Carbon monoxide 8 hours 10,000 34. I 0.332 0.179

I hour
34.6

40,000 48.3 2.26

Nitrogen dioxide

1.22 51.8

Annual 100 0.25 0.0259 0.0139 0.29

PMIO Annual 50 0.0179 0.00338 0.0429 0.0642
24 hours 150 0.77 0.109 2.05 2.93

Sulfur dioxide Annual 50 1.63 0, fU3265 0.00141 1.63
24 hours 260 8.91 0.0295 0.0157 8.96
3 hours I ,300 29.6 0.201 0.!07 29.9
1 hour 1,000 32.9 0.602 0,32 33.8
1 hour 7oob 32.9 0.602 0.32 33.8

Total suspended Annual 60 0.0179 0.00338 0.0822 0.103
parliculates 24 hours 150 0.77 0.109 3.79 4.67

Toxicsc Annual 0.12 0.000006 0 0.000008 o.m14

~ The more strinsent of,fhe Federal and State standards is presented if both exist for the averaging period.
At Hanford, (be level ISnot to be exceeded more than twice in any 7 consecutive days.

c Vatio”s toxic air pollutants (e.g., lead, benzene, bexanc) could be emitted during construction and were analyzed as benzene.
Key: FMEF, Fuels and Materials Examination Facility.
Source: EPA 1997; WDEC 1994.
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G.1.2.6.2 Operation of Immobilization and MOX Facilities

Potential air quality impacts from operation of the collocated MOX and ceramic or glass immobilization, and
suppoti facilities at Hanford were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts
result from emissions from emergency diesel generators, process emissions, employee vehicles. and trucks
moving materials and wastes. Emissions from these sources are summarized in Table G–24.

Table G-24. Emissions (kg/yr) From Operation of Immobilization
and MOX Facilities Collocated in FMEF at Hanford

Immobilization MOX

Emergency Ceramic Glass Emergency
Pollutant Generator Process Process Vehicles Generator Process Vehicles

Carbonmonoxide 390 3,500 0 36,600 374 0 34,200

Nitrogen dioxide 1,810 0 0 9,810 1,738 0 9,170

PMIO 130 0 0 33,400 I22 0 31,200

Sulfur dioxide I 20 0 0 0 114 0 0

Volatile organic 150 0 0 4,510 142 0 4,210
compounds

ToIal suspended I 30 0 0 33,400 122 0 31,200
particulate

Toxics” o 0 0 0 0 JOoo o

a Toxic hydrocarbons maybe emitted as ethylene glycol.
Key FMEF, Fuels and Materials Examination Facility.
Source: UC 1998b, 1998c, 1998d.

Maximum air pollutant concentrations resulting from the emergency diesel generators and process sources
are summarized in Table G–25. Radiological impacts, including those from emissions to the air, are discussed
in Appendix J.
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Table G-25. Concentrations (#g/m3) From Operation of Immobilization
and MOX Facilities Collocated in FMEF at Hanford

Most
Stringent Immobilization Total Total

Averaging Standard or With Witi
Pollutant Period Guidelinea No Action Ceramic Glass MOX Ceramic Glaar

Carbon 8 hours Io,ooo 34.1 0.283 0.108 0103 34.5 34.3
monoxide 1 hour 40,000 48.3 1.61 0.734 0.704 50.6 49.7

Nitrogen Annual 100 0.25 0.015 0.015 0.0144 0.279 0.279
dioxide

PMIO Annual 50 0.0179 0.00108 0.00108 0.00101 0.02 0.02
24 hours 150 0.77 0.012 0.012 0.0113 0.793 0.793

Sulfur Annual 50 1.63 ().001 0.001 0.000946 1.63 1.63
dioxide 24 hours 260 8.91 0.0111 0.0111 0.0105 8.93 8.93

3 hours I ,300 29.6 (),0753 0.0753 0.0715 29.7 29.7
1 hour 1,Cs3t3 32.9 0.226 0.226 0.214 33.3 33.3
1 hour 7oob 32.9 0.226 0.226 0.214 33.3 33,3

Total Annual 60 0.0179 0.00108 0.00108 0.00101 0.020 0.020
suspended 24 hours I50 0.77 0.012 0.012 00113 0.793 0.793
particulate

Toxicsc 24 hours 420 (d) o 0 0.0406 0.0406 0.0406

a The more stringent of lhe Federal and Statestandards is presented if both exist for the avecaging period.
b At Hanford, the level is not to be exceeded more than twice in any 7 consecutive days.
c Toxic hydrocarbons may be emitted as ethylene slycol and other pollutants and were anal zed as ethylene glycol. Thc State

Yrisk. bzsed acceptable source impact level for c!hylene glycol is a 24-hr :)vcrase of 4>0 p~m,
d No source of ethylene slycol have been identified at the site.
Key: FMEF, Fuels and Materials Examination Facility.
Source EPA 1997; WDEC 1994.

G.1.2.7 Pit Conversion, Immobilization, and MOX Facilities

G.1.2.7.1 Construction of Pit Conversion, Immobilimtion, and MOX Facilities

Potential air quality impacts from modification of FMEF for pit disassembly and conversion and plutonium
conversion and immobilization (ceramic or glass), and new constriction of MOX and support facilities at
Hanford were analyzed using ISCST3 as described in Appendix F. 1. Construction impacts result from
emissions from diesel fuel-burning constriction equipment, particulate matter emissions from soil disturbance
by construction equipment and other vehicles (construction fugitive emissions), operation of a concrete batch
plant, employee vehicles, and tmcks moving materials and wastes. Emissions from these sources are
summarized in Table G–26.

Maximum air pollutant concentrations from construction activities are summarized in Table G-27
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Table G-26. Emissions (kg/yr) From Construction of Pit Conversion and Immobilimtion Facilities
in FMEF and MOX in New Construction at Hanford

Pit Conversion Imbitization MOX

Diesel
Rquipmnt &
Construction Construction Concrete ConstructionConcrete

Fugitive Diesel Fugitive Batch Diesel Fugitive Batch
Pollutant Emiwiom Veh Equipmmt Emissions’ Plant Veh Equipment Endssionsa Plant Veh

co I.Ooo 7,920 810 0 0 30,00il 3,200 0 0 32,8W
N02 2,40Q 2,120 2,090 0 0 8,050 8,4W o 0 8,790
PMIO 3,5W 7,220 160b 121b ,gb 27,4W 640b 5,350 1,090b 29,9C0

S02 160 0 210 0 0 0 850 0 0 0

Voc 200 976 170 0 0 3,7C0 660 0 0 4,040

TSP 9,30Q 7,220 160 121 19 27,400 640 lo,50il 1,090 29,9C0

Toxicsc o 0 0 0 0 0 0 <1 0 0

~ Does not include fugitive emissions from the concrete ~t:h plant.
PM,0 emissions were assumed to& the sam as TSP enusslons for the purpose of this analysis resulting in some overestimate of
PMIOconcentrations.

c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during construction.
Key: CO, carkn monoxide FMEF, Fuels and Materials Examination Facilily; N02, nitrogen dioxidti S02, sulfur dioxide; TSP,
total suspended pafliculate~ Veh, vehicles VOC, volatile organic compounds.
Sourcti UC 1998a, 1998b, 1998c, 1998d.

Table G27. Concentrations (pg/m3) From Construction of Pit Conversion and Immobilization
Facilities in FMEF and MOX in New Construction at Hanford

Most Stringent
Averaging Standard or No Pit Ceramic or

Pollutant Period Guidelinea Action Conversion MOX Glass Total

Carbon monoxide 8 hours IO,ooo 34.1 0.277 0.885 0.224 35.5
1 hour 40,m 48.3 1.88 6.02 1.52

Nitrogen dioxide Annual 100 0.25 0.199 0.0697 0.0173

PM,O Annual 50 0.0179 0.029 0.0576 0.00248
24hours I50 0.77 0.323 2.62 0.0903

Sulfur dioxide Annual 50 1,63 0.00133 0.00705 0.00174
24hours 260 8.91 0.0148 0.0784 0.0194
3 hours 1,300 29.6 0.1 0.533 0.132
1hour 1,000 32.9 0.301 1.60 0.395
1 hour ~Wb 32.9 0.301 1.60 0.395

Total suspended Annual 60 0.0179 0.0771 0.102 0.00248
particuiates 24 hours 150 0.77 0.857 4.71 0.0903

Toxicsc Annual 0.12 o.0ci3006 o 0.~W8 O
~ The more stringent of:he Federal and State standards is presented if both exist for the averaging period.

At Hanford, the level rs not to be exceeded more than twice in any 7 consecudve days.
c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmc[ ion and were analyzed as benzene.
Key: FMEF, Fuels and Materials Examination Facility.
Source: EPA 1997: WDEC 1994.

57.7

0.536

0.107
3.8

1.64
9.02

30.4
35.2
35.2

0.199
6.43

o.m14
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G.1.2.7.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

Potential air quality impacts from operation of the three sm’plus plutonium disposition and support facilities
at Hanford were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from
emissions from emergency diesel generators, process emissions, employee vehicles, and trucks moving
materials and wastes. Emissions from these sources are summarized in Table G–28.

Table G-28. Emissions (kg/yr) From Operation of Pit Conversion and Immobilization Facilities in
FMEF and MOX in New Construction at Hanford

Pit Conversion MOX bnmobilization

Ceramic Glass
Pollutant EG Process Veh EG Process Veb EG Process Process Veh

Carbon monoxide 520 0 41,800 374 0 34,20il 390 3,500 0 36,6M

Nilrogen dioxide 2,000 0 I 1,200 1,738 0 9,170 1,810 0 0 9,810

PMIO 50 0 38,100 I22 0 31,200 130 0 0 33,400

Sulfur dioxide 34 0 0 114 0 0 I 20 0 0 0

Volatile organic 58 0 5,150 142 0 4,210 I50 0 0 4,510
compounds

Total suspended 50 0 38,100 t 22 0 31,200 130 0 0 33,400
particulate

Toxicsa 00 0 0 I,m o 0 0 0 0
a Toxic hydrocarbons may beemined asethylcneglycol.
Key: EG, emergency gcnerato~ FMEF, Fuels and Materials Examination Facility; Veh, vehicle.
Source: UC 1998a, 1998b,1998c,1998d.
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Maximum air pollutant concentrations resulting from the emergency diesel generators and process sources,
plusthe No Action concentrations, mesummarized in Table G-29. Radiological impacts, including those from
emissions to the air, are discussed in Appendix J.

Table G-29. Concentrations (udm3)From Operation of Reconversion and ImmoMlization..=.
Facilities in FMEF and MOX i; New Construction at Hanford

Most
Stringent Immobilization Total Total

Averaging Standardor No Pit With With
Pollutant Periad Guideline’ Action Conversion MOX Ceramic Glm Ceramic Glass

Carbon 8 hours
monoxide I hour

Nitrogen Annual
dioxide

PM ,0 Annual
24 hours

Sulfur dioxide Annual
24 hours
3 hours
I hour
I hour

Total Annual
suspended 24 hours
parriculates

IO,m
40,0i30

Ioc

50
150

50
260

I,300
1,m
,~b

60
I50

34.1
48,3

0.25

0.0179
0.77

1.63
8.91

29,6
32.9
32.9
0.0179
0.77

0.144
0.978

0.0166

0.0W415
0.0046 I

o.m282
0.003 I3
0.0213
0.064
0.064

o.m415
0.0046 I

o. I03 0.283 0.108
0.704 1.61 0.734

0.0144 0.015 0.015

0.00101 0.00108 0.00108
0.0113 0.012 0.012

0.000946 O.~1 0.001
0.0105 0.0111 0.0111
0.0715 0.0753 0.0753
0.214 0.226 0.226
0.214 0.226 0,226

0,00101 0.00108 0.00108
0.0113 0.012 0.012

34.6
51.6

0.296

0.0204
0.798

1,63
8.93

29.8
33.4
33.4

0.0204
0.798

Toxics’ 24 hours 420 (d) o 0.0406 0 0 0,0406

a ~emorestringent of the Federal mdStatc standards ispresented if bothcxist fortheaveraging period.

34.5
50.7

0,296

().0204
0,798

1.63
8,93

29.8
33.4
33.4

().0204
0.798

0.0406

b At Hanford, thelevel isnotto beexceeded more lhantwice inany7 consecutive days.
‘ Toxic hydrocarbons may beemitted asethylencglycol andotber pollutants and were analyzed asetbylene glycol. The State

risk-based acceptable source impact level for ethylene glycrd is a 24-hr average of420 vglm3.
d Nosources ofethylene gtycolhave been identified at the site.
Key: FMEF, Fuels and Materials Examination Facility.
Source: EPA1997; WDEC 1994.
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G.2 INEEL

G.2.1 Assessment Data

Emission rates forcriteria, hazardous, andtoxic pollutants at INEELare presented in Table F.l.2.4l of the

Sforage and Disposition Fina/PE/S (DOE 1996a:F-10). These emission rates were used asinput into the

modeled No Action pollutant concentrations p~sented in that dccument and reflect INEEL facility emissions

for1990, which were assumed to berepresentative of No Action for2OO5. Thestorage alternative selected

for INEELresults innochange inthese concentrations (DOE 1996a:4-138), Other onsite activities related

to programs analyzed in EISS for spent nuclear fuel and waste management are also included in the estimates
of the No Action concentration forsu~lus plutonium disposition shown in Table G-3O. Radiological impacts,
including those from emissions totheair, are discussed in Appendix J.

Table G-30. Estimated Concentrations (#g/m3) From No Action at INEEL

Other Onsite
Averaging PEIS Estimated From

Pollutant Period Base Year (2005) PEIS No Action

Carbon monoxide 8 hours 284 18 302
I hour 614 605 1,219

Nitrogen dioxide Annual 4 7 11

pMIo Annual 3 0 3
24 hours 33 6 39

Sulfur dioxide Annual 6 0 6
24 hours I35 2 137
3 hours 579 12 591

Benzene Annual 0.029 0 0.029

Ethylene glycol 24 hours 0’ 0 0
a Nuconcenlration ofthispollutant wasrep(]rtedinlhcsource document.
Key: PEIS, SroruEc nnd Dispo,i!ionFiIIu[PEIS.
Source: DOE 1996a:4. 138,4.928,4.929.

G.2.2 Facilities

G.2.2.1 Pit Conversion Facility

G.2.2.1.1 Construction of Pit Conversion Facility

Potential air quality impacts from mcditicafion of the Fuel Processing Facility (FPF) and construction of new
supporf facilities at INEEL for pit disassembly and conversion were analyzed using ISCST3 as described in

Appendix F.]. Constmction impacts result from emissions from diesel fuel-burning constmction equipment,
particulate matter emissions from soil disturbance by constmction equipment and other vehicles (construction
fugitive emissions), operation of a concrete batch plant, employee vehicles, and trucks moving materials and
wastes, Emissions from constmction ofanewfacility are bigber than for modification ofan existing facility
described previously. Emissions from these sources aresummarized in Table G-3l.

Maximum air pollutant concentrations from constnrction activities are summarized in Table G–32 but are not
expected to result in theexceedance of theambient air quality standards.
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Table G-31. Emissions (kg/yr) From Construction of
Pit Conversion Facifity in FPF at INEEL

Diesel Equipment and
Construction Fugitive

Pollutant Emissions Vehicles

Carbon monoxide 1,300 28,900

Nitrogen dioxide 5,600 7,270

PMIO 3,900 21,800

Sulfur dioxide 370 0

Volatile organic compounds 460 3,530

Key: FPF, Fuel Processing Facility.
Source: UC 1998e.

Table G-32. Concentrations (~g/m3) From Construction of
Pit Conversion Facility in FPF at INEEL

Most Stringent
Averaging Standard or

Pollutant Period Guidelinea No Action Contribution Total

Carbon monoxide 8 hours 10,000 302 0.524 303
1hour 40,000 1,219 1.42 1,220

Nitrogen dioxide Annual 100 II 0.0658 11.1

PMIO Annual 50 3 0.0458 3.05

24 hours 150 39 0.585 39.6

Sulfur dioxide Annual 80 6 0.00434 6
24 hours 365 137 0.0555 137
3 hours 1,300 591 0.223 59 I

= ‘fhe morestringentof the Federal and State standards is presented if both exist for the averasing period.
Key: FPF, Fuel Processing Facility.
Source: EPA 1991 ID DHW 1995.

G.2.2.1.2 Operation of Pit Conversion Facility

Potential air quality impacts from o~ration of the pit conversion and support facilities at fNEEL were analyzed
using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions from boilem, emergency
diesel generatom, process emissions, employ- vehicles, and trucks moving materials and wastes. Emissions
from these sources are summarized in Table G-33.

Table G-33. Emissions (kg/yr) From Operation of
Pit Conversion Facility in FPF at INEEL

Emergency
Pollutant Boilers Generator Process Vehicles

Carbonmonoxide 580 520 0 74,100

Nitrogen dioxide 18,000 2,000 0 18,600

PMIO 1,250 50 0 56,000

Sulfur dioxide 30,000 34 0 0

Volatile organic 62 58 0 9,050

compounds

Key: FPF, Fuel ProcessingFacility.
Source: UC 199Se.
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Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–34.

Table G–34. Concentrations (~g/m3) From Operation of
Pit Conversion Facility in FPF at INEEL

Most Stringent
Averaging Standard or

Pollutant Period Guidelinea No Action Contribution Total
Carbonmonoxide 8 hours 10,000 302 0.253 302

1hour 40,000 1,219 0.80 1,220
Nitrogen dioxide Annual 100 1} 0.0838 11.1

pMIo Annual 50 3 0,00477 3.00
24 hours I50 39 0.0494 39.I

Sulfur dioxide Annual 80 6 0.101 6.10
24 hours 365 I 37 LO I 138
3 hours 1,300 59I 5.42 596

~ The morestringentof the Federal and State standards is presented if bo[h exist for the averaging period.
Key: FPF, Fuel Processing Facility,
Source: EPA 1997; ID DHW 1995.

At the nearest prevention of significant deterioration (PSD) Class I area, Craters of the Moon National
Monument, the contribution to air pollutant concentrations is less than 0.01 pg/m3 for nitrogen dioxide,
particulate matter with an aerodynamic diameter less than or equal to 10 #m (PM ,.), and sulfur dioxide, except
for the 24-hr sulfur dioxide value, which is 0.05 #g/m3, and the 3-hr sulfur dioxide value, which is 0.23 #~m3.
Radiological impacts, including those from emissions to the air, are discussed in Appendix J.

G.2.2.2 MOX Facifity

G.2.2.2.1 Construction of MOX Facility

Potential air quality impacts from construction of new MOX and support facilities at INEEL were analyzed
using ISCST3 as described in Appendix F. 1. Construction impacts result from emissions from diesel
fuel-burning construction equipment, particulate matter emissions from disturbance of soil by construction
equipment and other vehicles (construction fugitive emissions), operation of a concrete batch plant, employee
vehicles, and trucks moving materials and wastes. Emissions from constrtrction of a new facility are higher

than for modification of an existing facility described previously. Emissions from these sources are
summarized in Table G–35.

Maximum air pollutant concentrations from construction activities are summarized in Table G-36
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Table G-35. Emissions (kg/yr) From Construction of
New MOX Facility at INEEL

Constrrrction
Diesel Fugitive Concrete

Pollutant Equipment Errrissionsa Batch Plant Vehicles

Carbon monoxide 3,200 0 0 99,2W

Nitrogen dioxide 8,400 0 0 24,900

PMIO 640 5,330 1,090 74,9W

Sulfur dioxide 850 0 0 0

Volatile organic 660 0 0 I2,1OO

compounds

Toxicsb o <1 0 0

a Does not include fugitive emissions from the concrete balch plant.
b Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during construction.
Source: UC i 998f.

Table G-36. Concentrations @g/m3) From Construction of
New MOX Facility at INEEL

Most Stringent
Averaging Stsndard or

Pollutant Period Guideline” No Action Contribution Total

Carbonmonoxide 8 hours 10,000 302 1.29 303

1 hour 40,0ffo 1,219 3.48 1,220

Nitrogen dioxide Annual 100 11 0.0986 11,1

PMIO Annual 50 3 0.0816 3.08

24 hours 150 39 4.26 43.3

Sulfur dioxide Annual 80 6 0.00998 6.01

24 hours 365 I 37 0.127 I 37

3 hours 1,300 591 0.512 592

Toxicsb Annuai 0.12 0.029 0.00001 0.029

~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.
Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during construction and were analyzed as benzene.

Source: EPA 1997; ID DHW 1995.

G.2.2.2.2 Operation of MOX Facility

Potential air quality impacts from operation of the new MOX and support facilities at fNEEL were analyzed
using ISCST3 as descri~ in Appendix F. 1. Operation impacts result from emissions from boilers, emergency
diesel generators, process emissions, employee vehicles, and trucks moving materials and wastes. Emissions
from these sources are summarized in Table G-37.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G-38.
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Table G-37. Emissions (k~yr) From Operation of
New MOX Facility at INEEL

Emergency
Pollutant Boilers Generator Process Vehicles

Carbon monoxide 4,000 374 0 77,600

Nitrogen dioxide 10,900 1,738 0 19,500

PMIO 530 122 0 58,6oO

Sulfur dioxide 60,5~ 114 0 0

Volatile organic compounds o 142 0 9,470

Toxicsa o 0 1,Ooi) o
a Toxic hydrocarbons maybe emitted as ethylene glycol.
Source: UC 1998F.

Table G-38. Concentrations (#g/m3) From Operation of
New MOX Facility at INEEL

Most Stringent
Averaging Standard or

Pollutant Period Guidelinea No Action Contribution Total
Carbon monoxide 8 hours 10,000 302 0.45 302

1 hour 40,000 1,219 2.02
Nitrogen dioxide

1,220

Annual 100 II 0.0569 11.1

PMIO Annual 50 3 0.00321 3.OQ
24 hours 150 39 0.0361 39.0

Suifur dioxide Annual 80 6 0.204 6.2o
24 hours 365 137 2.04 139
3 hours I ,300 591 11.0 602

Toxicsb 24 hours 6350 (c) 0.197 0.197
a The morestrinsent of the Federal and State standards is presented if both exist for the averaging pried.
b Toxic hydrocarbons may be emitted as ethylene glycol and other pollutants and were analyzed as ethylene glycol, The State

acceptable ambient concentration for ethylene glycol is a 24-hr average of 6350 ~~m].
c No source of ethylene glycol has been identified al tbe site.
Source: EPA 1997; ID DHW 1995.

At the nearest PSD Class I area, Craters of the Moon National Monument, the contribution to air pollutant
concentrations is less than 0.01 #g/m3 for nitrogen dioxide and PM, ~ For sulfur dioxide the annual value is
0.01 #g/m3, the 24-hr value is 0.1 I Kg/m3, and the 3-hr value is 0.46 #g/m3. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

G.2.2.3 PitConversion and MOX Facilities

G.2.2.3. 1 Construction of Pit Conversion and MOX Facilities

Potential air quality impacts from modification of FPF for pit disassembly and conversion and construction
of new MOX and support facilities at INEEL were analyzed using ISCST3 as described in Appendix F. 1.
Constmction impacts result from emissions from diesel fuel-burning constmction equipment, particulate matter
emissions from disturbance of soi I by constmction equipment and other vehicles (cons tmction fugitive
emissions), operation of a concrete batch plant, employee vehicles, and trucks moving materials and wastes,
Emissions from constmction of a new facility are higher than for modification of an existing facility described
previously. Emissions from these sources are summarized in Table G-39.
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Table G-39. Emissions (kg/yr) From Construction of Pit Conversion in FPF
and New MOX Facility at INEEL

Pit Conversion MOX

Diesel Equipment Construction Concrete
and Construction Diesel Fugitive Batch

Pollutant Fugitive Essdssions Vehicles Equipment Emissionsa Plant Vehicles

Carbon monoxide I,3W 28,900 3,200 0 0 99,200

Nitrogen dioxide 5,60Q 7,270 8,400 0 0 24,900

PMIO 3,900 21,800 640 5,330 I ,090 74,900

Sulfur dioxide 370 0 850 0 0 0

Volatile organic 460 3,530 660 0 0 12,1fKl

compounds

Toxicsb o 0 0 <1 0 0

a Does not include fugitive emissions from the concrete batcb plant.
b Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during construction.
Key: FPF, Fuel Processing Facility.
Source: UC 1998e, 1998f.

Maximum air pollutant concentrations from construction activities are summarized in Table G-40

Table MO. Concentrations (pg/m3) From Construction of Pit Conversion in FPF
and New MOX Facility at INEEL

Most Stringent
Averaging Standard or Pit

Pollutant Period Guidelinea No Action Conversion MOX Total

Carbon monoxide 8 hours io,ooo 302 0.524 1.29 304

I hour 40,000 1,219 1.42 3.48 I ,220

Nitrogen dioxide Annual 100 II 0.0658 0.0986 11.2

PM,O Annual 50 3 0.0458 0.0816 3.13
24 hours I50 39 0.585 4.26 43.8

Sulfur dioxide Annual 80 6 000434 0.00998 6.01
24hours 365 137 0.0555 0. I 27 137
3 hours 1,300 591 0.223 0.512 592

Toxicsb Annual 0.12 0.029 0 0.000QI 0.029
~ Tbe,more stringent of the Federal and Stale standards is presented if ~th exist for the averaging period.

Var]ous toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmctlon and were analyzed as benzene.
Key: FPF, Fuel Processing Facility.
Source: EPA 1997; ID DHW 1995.

G.2.2.3.2 Operation of Pit Conversion and MOX Facilities

Potential air quality impacts from operation of the new pit conversion, MOX, and support facilities at ~EEL
were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from boilers, emissions
from emergency diesel generators, process emissions, employee vehicles, and trucks moving materials and
wastes. Emissions from these sources are summarized in Table G41.
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Table WI. Emissions (kg/yr) From Operation of Pit Conversion in FPF
and New MOX Facility at INEEL
Pit Conversion MOX

Emergency Emergency
Pollutant Boilers Generator Process Vehicles Boilers Generator Process Vehicles

Carbon monoxide 580 520 0 74,100 4,000 374 0 77,6t3i3

Nitrogen dioxide 18,000 2,000 0 I8,600 10,900 1,738 0 19,500

PMIO 1,250 50 0 56,000 530 122 0 ,58,600
Sulfur dioxide 30,0W 34 0 0 60,500 I 14 0’0

Volatile organic 62 58 0 9,050 0 142 0 9,470
compounds

Toxics’ o 0 0 0 0 0 1,m o
a Toxic hydrocarbons maybe emitted as ethylene glycol.
Key: FPF, Fuel Processing Facility.
Source: UC 1998e, 1998f.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G42.

Table G42. Concentrations (#g/m3) From Operation of Pit Conversion in FPF
and New MOX Facility at INEEL

Most Stringent
Averaging Standard or Pit

Pollutcnt Period Guideline’ No Action Conversion MOX Total
Carbon monoxide 8 hours 10,000 302 0.253 0.45 303

1 hour 40,000 1,219 0.80

Nitrogen dioxide

2.02 1,220

Annual I00 11 0.0838 0.0569 11.1

pMIo Annual 50 3 0.00477 0.0Q321 3.01
24 hours I50 39 0.0494 0.0361 39.I

Sulfur dioxide Annual 80 6 0.101 0.204 6.31
24 hours 365 137 101 2.04 140
3 hours 1,300 59I 5.42 11.0 607

Toxicsb 24 hours 6,350 (c) o 0.197 0. I97
~ The more stringent of the Fedecal and Stale standards is presented if botb exist for tbe averaging period.

Toxic hydrocarbons may be emitted as ethylene glycol and other pollutants and were analyzed as ethylene glycol. The State
acceptable ambient concentration for ethylene glycol is a 24-br average of 6,35o pglm3.

c No sources of ethylene 81ycol have been identified al the site,
Key: FPF, Fuel Processing Facility,
Source EPA 1997; ID DHW 1995,

At the nearest PSD Class I area, Craters of the Moon National Monument, the contribution to air pollutant
concentrations src 0,01 pg/m3 or less for nitrogen dioxide and PM,.. For sulfur dioxide the annual value is

0.01 #g/m3, the 24-hr value is 0.16 #g/m3, and the 3-hr value is 0,69 Kg/m3. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.
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G.3 PANTEX

G.3.1 Assessment Data

Emission rates for criteria, hazardous, and toxic air pollutants at Pantex are presented in Table 4.7.2. I-3 of
the Final Environmental impact Statement forthe Continued Operation of Pantex(DOE l996c:4-l47). These
emission rates were used as input into the modeled pollutant concentrations presented in that daument and
reflect Pantexfacility emissions forover al O-yew period toabout2OO6. These concentrations are assumed
to bc representative of No Action for 2005 and include the upgrade storage alternative selected for Pantex and
discussed inthe St[~rage arrd Dispositiorr Fina/PE/S (DOE 1.996z4-190). Other onsiteactivities related to
programs analyzed in EISS for stockpile stewardship management and waste management arc added to these
concentrations as shown in Table G43. Radiological impacts, including those from emissions totheair, are
discussed in Appendix J.

Table G43. Estimated Concentrations (y#m3)From No Action at Pantex
Averaging PEIS Other Onsite

Pollutant Period No Actiona From PEIS No Action

Carbon monoxide 8 hours 602 17.5 62o
I hour

Nitrogen dioxide Annual

PMIO Annual
24 hours

Sulfur dioxide Annual
24 hours
3 hours
30 minutes

Total suspended particulate 3 hours
1 hour

Benzene 24 hours
I hour

Ethylene glycol 24 hours

2,900

0.542

8.73
88.5

0
0.00002
0.00008
0.00016

(a)
(a)

7.8
19.4

0

92.8

I .4

0.06
0.93

0
0
0
0

(a)
(a)

o
0

0

2,990

I .94

8.79
89.4

0
0.00Q02
0.~8
O.OM16

(a)
(a)

7.8b
19.4

0
I hour o 0 0

a ‘rbrce.and l-hrconcentra[ions forlt>tal suspended panic.la[es were notreponed inlhesourcc document.
b Twc"ty-four-hour cc,ncentration wasestimatcd from the I-hrconcmtration,
Key: PEIS, SIOrageand Dispo~irion Final PEIS.

Source DOE 1996a:4-936, 4-937; DOE 1996c:4- 139.

G.3.2 Facilities

G.3.2.1 Pit Conversion Facility

G.3.2.1.1 Construction of Pit Conversion Facility

Potential air quality impacts frnm construction of new pit conversion and support facilities at Pantex were
analyzed using ISCST3as described in Appendix F,l. Constnrctimri mpsc[sr cstdtfrome missionsfromdiesel
fuel-burning construction equipment, particulate matter emissions from disturbance of soil by construction
equipment and other vehicles (construction fugitive emissions), operation of a concrete batch plant, employee
vehicles, and trucks mnving materials and wastes. Emissions from these sources are summarized in
Table G44.

Maximum air pollutant concentrations from construction activities are summarized in Table G-45
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Table G-44. Emiaaions (kg/y r) From Construction of
New Plt Conversion Facility at Pantex

Diesel Equipment and
Construction Fugitive

Pollutant Emissions Vehicles

Carbon monoxide 6,400 27,4W

Nitrogen dioxide 29,200 7,620

pMIo 20,30iI 26,300

Sulfur dioxide I ,900 0
Volatile organic compounds 2,400 3,480

Total suspended particulate 47,500 26,3oo

Source: UC 1998s

Table G-45. Concentrations (pg/m3) From Construction of
New Pit Conversion Facility at Pantex

Most Stringent
Averaging Standard or

Pollutant Period Guidelinea No Action Contribution Total
Carbon monoxide 8 hours I0,000 620 3.77 623

1 hour 40,m 2,990 23.5 3,020

Nitrogen dioxide Annual lW 1.94 0.501 2.44

pMIo Annual 50 8.79 0.349 9.14
24 hours 150 89.4 4.18 93.6

Sulfur dioxide Annual 80 0 0.0326 0.0326
24 hours 365 0.0QO02 0.392 0.392
3 hours 1,300 0.00008 1.71 1.71
30 minutes 1,048 0.00016 6.98 6.98

Total suspended particulate 3 hours 200 (b) 42.7 42.7
I hour 400 (b) I74 I74

~ me more stringent of the Federal and State standards i: presented if both exist for the averaging period,
Three- and 1-hr concentrations for total suspended panlculates were not listed in the source document.

Source: EPA 1997; ~RCC 1997a, 1997b,

G.3.2.1.2 Operation of Pit Conversion Facility

Potential air quality impacts from operation of the pit conversion and support facilities at Pantex were analyzed
using ISCST3 as descrikd in Appendix F. 1. Operation impacts result from emissions from boilers, emergency
diesel generators, process emissions, employee vehicles, and trucks moving materials and wastes, Emissions
from these sources are summarized in Table G46,

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators and process
sources, plus the No Action concentrations, are summarized in Table G47, Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.
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Table G-46. Emissions (kg/yr) From Operation of
New Plt Conversion Facifity at Pmrtex

Emergency
Pollutant Boilers Generator Process Vehicles

Carbon monoxide 780 520 0 38,800

Nhrogen dioxide 700 Z,m o 10,800

PMIO 300 50 0 37,300

Sulfur dioxide 13 34 0 0

Volatile organic compounds 132 58 0 4,920

Total suspended particulate 300 50 0 37,30il

Source: UC 1998g.

Table H7. Concentrations (pg/ m3) From Operation of New Plt Conversion Facility at Pantex
Most Strim?ent

Averaging Standard;r
Pollutant Period Guideline” No Action Contribution Total

Carbon monoxide 8 hours 10,000 620 0.381 620
1 hour 40,000 2,990 2.14 2,990

Nitrogen dioxide Annual I00 1.94 0.0374 1.98

pMIo Annual 50 8.79 0.002 I 5 8.79

24 hours 150 89,4 0.0225 89.5

Sulfur dioxide Annual 80 0 0.00064 0.00064

24 hours 365 0.00002 0.00753 (),0Q755
3 hours 1,300 0.000Q8 0.0327 0.0328
30 minutes 1,048 0.00Q16 0.129 0.129

Total suspended particulate 3 hours 200 (b) 0.0937 0.0937

1 hour 400 (b) 0.273 0.273

a The more strinsent of the Federal and S[ate standards is presented if both exist for the averaging period.
b Three- and 1-hr concentrations for total suspended paniculates were not listed in the source document.
Source: EPA 1997; ~RCC 1997a, 1997b.

G.3.2.2 MOX Facility

G.3.2.2.1 Construction of MOX Facility

Potential air quality impacts from construction of new MOX and support facilities at Pantex were analyzed

using ISCST3 as described in Appendix F. 1. Construction impacts result from emissions from diesel
fuel-burning construction equipment, particulate matter emissions from disturbance of soil by construction
equipment and orher vehicles (construction fugitive emissions), operation of a concrete batch plant, employee
vehicles, and tnrcks moving materials and wastes. Emissions from these sources are summarized in

Table G48.

Maximum air pollutant concentrations from constmction activities are summmized in Table G49.
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Table G48. Emissions (kg/y r) From Construction of New MOX Facility at Pantex
Construction

Diesel Fugitive Concrete
Pollutant Equipment Entissionsa Batch Plant Vehicles

Carbon monoxide 3,20il o 0 31,2~

Nitrogen dioxide 8,400 0 0 8,660

pMIo
~ob 5,360 I ,090b 30,m

Sulfur dioxide 850 0 0 0

Volatile organic compounds 660 0 0 3,960

Total suspended particulate Mo 10,600 1,090 30,W

Toxicsc o <1 0 0

“ Does not include fugitive emissions from the concrete balch plant,
b PM,Oemissions were assumed to be the same as total suspended particulate emissions for [he purpose of this

analysis resulting in some overestimate of PM lo concentrations.
c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmc[ ion.
Source: UC 1998h.

Table G49. Concentrations (pg/ m3) From Construction of New MOX Facility at Pantex
Most Stringent

Averaging Standard or
Pollutant Period Guidelinea No Action Contribution Total

Carbon monoxide 8 hours Io,ooo 620 1.S8 621
I hour 40,000 2,990 11.8 3,000

Nitrogen dioxide Annual 100 1.94 0.144 2.09

pMIo Annual 50 8.79 0.119 8.91
24 hours 150 89.4 5.85 95.3

Sulfur dioxide Annual 80 0 0.0146 0.0146
24 hours 365 o.fn3cfo2 0.175 0.175
3 hours I ,300 0.00008 0.765 0.765
30 minutes 1,048 0.00016 3.12 3.12

Total suspended particulate 3 hours 200 (b) 46.0 46.0
1 hour 400 (b) 188 188

Toxics” 24 hours 31J 7.8e 0.00091 7.8
1 hour 7~d 19.4 0.0162 19.4

~ ~emorestringent of the Federal and State standards i:prese"ted if bothexist,for theaveraging period.
~re- and 1-hr concentrations for total suspended pan!culates were not listed In the source document.

~ Various toxic airpollutmts (e.g., lead, benze"e, bexa"e) co"ldbe emitted dur~g, constmction and were analy:edasbe”zene.
Effects-%r=ning level of the Texas Natural Remurces mdCon%rvat!on Comm]ssjon. Sucblevels are”otambtent air standards,
but merely .&tools''used bythe Toxicology and Kisk Assessment staff toevaluate impacts ofairpoltutant emissions. Thus,
exceedance of the scree”i”g tevels by ambient air conlami”a”ts does not necessarily indicate a problem. That circumstmce,
however, would prompt a more thorough evaluation.

‘ Twenty- four-hour concentration wasestimated fcomthe l-hrconce"tratio".
Source EPA 1997; TNRCC 1997a, 1997b.
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G.3.2.2.2 Operation of MOXFacility

Potential air quality impacts from operation of the new MOX and support facilities at Pantex were analyzed
using ISCST3as described in Appendix F.1. Operation impacts result fromemissions from boilem, emergency
diesel genemtom, prmessemissions, employee vehicles, andtmcks moving materials and wastes. Emissions
from these sources are summarized in Table G-50.

Table G-SO. Emissions (kg/yr) From Operation of
New MOX Facifity at Pantex

Emergency
Pollutant Boilers Generator Process Vehicles

Carbon monoxide 9m 374 0 34,800

Nitrogen dioxide 1,225 1,738 0 9,660

pMIo 206 122 0 33,400

Sulfur dioxide 9 114 0 0

Volatile organic compounds 85 142 0 4,410

Total suspended particulate 206 122 0 33,400

Toxics o 0 1,000 0
Source: UC 1998b.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators and process
sources, plus the No Action concentrations, mesummtized in Table G-5l. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

Table G-51. Corrcentrations (pg/ m3) From Operation of New MOX Facility at Pantex
Most Stringent

Averaging Standard or
Pollutant Period Guidelinea No Action Contribution Total

Carbonmonoxide 8 hours 10,000 620 0.306 620

I hour 40,000 2,990 1.64 2,990

Nitrogen dinxide Annual 100 I .94 0.0351 1.98

PMIO Annual 50 8.79 0.00298 8.79
24 hours 150 89.4 0.0335 89.5

Sulfur dioxide Annual 80 0 o.m2 0ss32
24 hours 365 0.00002 0.0239 0.0239
3 hours 1,300 0.00008 0.104 0.104
30minutes 1,048 0.00016 0.421 0.422

Total suspended particulate 3 hours 200 (b) 0.143 0.143
I hour 400 (b) 0.51 0.5 I

Toxicsc 24 hours 26 0 0.217 0.217
1 hour 260 0 5.30 5.30

~ ~emores[ringenl of the~deral and Sta[eslandards i:presented if bothexist,for tbe averaging period.
Three- and 1-hr concentraaons for total suspended parl]culates were not listed ,n Ihe source document.

c Toxic hydrocarbons may beemi[(ed asethylene glycoland otberpollutants andwere analyzed asethyleneglycol. The State
effects. screening levels forelhylene glycolare a24.hraveragc of26e~m3 anda l-hraverage of260pglm3.

Source: EPA 1997: TNRCC 1997a, 1997b.

G-3 1



Sltrpll<sPllt!c>t!illntDispositio/t Draft EJIvir[]?tnlentaiimpact Statement

G.3.2.3 PitConversion and MOX Facilities

G.3.2.3.1 Construction of Pit Conversion and MOX Facilities

Potential air quality impacts from construction of new pit conversion, MOX, and support facilities at Pantex
were analyzed using ISCST3 as descsikd in Appendix F. 1. Construction impacts result from emissions from
diesel fuel-burning construction equipment, particulate matter emissions from disturbance of soil by
construction equipment and other vehicles (constnrction fugitive emissions), operation of a concrete batch
plant, employee vehicles, and trucks moving materials and wastes. Emissions from these sources are
summarized in Table G–52.

Table G-52. Emissions (kg/yr) From Construction of New Pit Conversion
and MOX Facifitfes at Pantex

Pit Conversion MOX

Diesel Equipment Construction
& Construction Diesel Fugitive Concrete

P011uf8nt Fugitive Emissions Vehicles Equipment Endssionsa Batch Plant Vehicles

Carbon monoxide 6,400 27,4~ 3,2W o 0 31,2~

Nitrogen dioxide 29,200 7,620 8,400 0 0 8,660

PMIO 20,300 26,300 640b 5,360 1,090t’ 30,000

Sulfur dioxide 1,900 0 850 0 0 0

Volatile organic 2,400 3,480 660 0 0 3,960
compounds

Total suspended 47,500 26,300 640 10,60iI 1,090 30,000
particulate

Toxics’ o 0 0 <1 0 0

~ Does not include fugitive emissions from the concrete batch plant.
PM,0 emissions were assumed to be the same as total suspended paniculate emissions for MOX for the purpose of this analysis
resulting in some overestimate of PM,0 concentrations.

c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmction.
Source: UC 1998g, 1998h.

Maximum air pollutant concentrations from construction activities are summarized in Table G-53

G.3.2.3.2 Operation of Pit Conversion and MOX Facilities

Potential air quality impacts from operation of the new pit conversion, MOX, and support facilities at Pantex
were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions from

boilers, emergency diesel generators, pmess emissions, employee vehicles, and trucks moving materials and
wastes. Emissions from these sources are summarized in Table G–54.
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Table G-53. Concentrations (p/m3) From Construction of New Pit Conversion
and MOX Facilities at Pantex

Most Stringent
Averaging Standard or Pit

Pollutant Period Guidelinea No Action Conversion MOX Total

Carbon monoxide 8 hours 1O,OQO 620 3.77 1.88 626
1hour 40,000 2,990 23.5 11.8 3,030

Nitrogen dioxide Annual 100 1.94 0.501 0.144 2.59

pMIo Annual 50 8.79 0.349 0.119 9.26
24 hours 150 89.4 4.18 5.85 99.4

Sulfur dioxide Annual 80 0 0.0326 0.0146 0.0472

24 hours 365 0.00002 0.392 0.175 0.567
3 hours 1,300 0.00008 1.71 0.765 2.48
30minutes 1,048 0.00016 6.98 3.12 10.1

Total suspended 3 hours 200 (b) 42.7 46.0 8X.7
particulate 1 hour 400 (b) I74 188 362

Toxicsc 24 hours 3 7.8d 0.00 0.00091 7.8
1 hour 75 194 0.00 0.0162 19.4

~ The more stringent of the ~deral and State standards is presented if both exist for the averaging period.
Three. and 1-hr concentral!ons for total suspended panlculates were not Iisled in the source document.

c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during conslmction and were analyzed as benzene.
d Twenty -four. hour concentration was estimated from I-hr concentration.
Source: EPA 1997; TNRCC 1997a, 1997b,

Table G–54. Emiwions (kg/yr) From Operation of New Plt Conversion
and MOX Facilities at Pantex

Pit Conversion MOX

Emergency Emergency
Pollutant Boilers Generator Process Vehicles Boilers Generator Process Vehicles

Carbon monoxide 780 520 0 38,800 900 374 0 34,800

Nitrogen dioxide 700 2,000 0 10,800 1,225 1,738 0 9,660

PMIO 300 50 0 37,300 206 122 0 33,400

Sulfur dioxide 13 34 0 0 9 114 0 0

Volatile organic 132 58 0 4,920 85 142 0 4,410

compounds

Total suspended 300 50 0 37,300 206 I22 0 33,400

particulate

Toxicsa o 0 0 0 0 0 IOQo o

a Toxic hydrocarbons maybe emitted as ethylene glycol.
Source: UC 1998g, 1998h,

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–55. Radiological impacts, including

those from emissions to tbe air, are discussed in Appendix J.
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Table G-55. Concentrations (#g/m3) From Operation of New Pit Conversion
and MOX Facilities at Pantex

Most Stringent
Averaging Standard or Pit

Pollutant Period Guideline’ No Action Conversion MOX Total

Carbon monoxide 8 hours 10,000 620 0.381 0.306 621
1hour 40,000 2,990 2.14 I .64 2,990

Nitro8en dioxide Annual 100 1.94 0.0374 0.035 I 2.01

PMIO Annual 50 8.79 0.00215 0.00298 8.80
24 hours I50 89.4 0.0225 0.0335 89.5

Sulfur dioxide Annual 80 0 O.w 0.002 o.oQ2@
24 hours 365 0.00002 0.M753 0.0239 0.0315
3 hours 1,300 0.~8 0.0327 0.104 0.137
30minutes 1,048 0.CH3016 0.129 0.421 0.550

Total suspended particulate 3 hours 2rKl (b) 0.0937 0.143 0.237
1 hour 400 (b) 0,273 0.5 I 0.783

Toxicsc 24 hours 26 0 0.00 0.217 0.217
1 hour 260 0 O.m 5.30 5.30

~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.
Three- and 1-hr concentrations for total sus~nded pafliculates were not listed in the source document.

c Toxic hydrocarbons may be emitted as ethylene 81YCOIand other pollutants and were analyzed as ethylene glycoi. ~e Stale
effects-screening levels for ethylene glycol are a 24-hr average of 26 figlm3 and a 1-hr average of 260 figlm].

Source: EPA 1997: TNRCC 1997a, 1997b.
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G.4 SRS

G.4.1 Assessment Data

Emission rates for criteria, hazardous, and toxic air pollutants at SRS are presented in Table F. 1.2.7-1 of the
Storage and Di.rposirion Final PE/S (DOE 1996*F- 18). These emission rates were used as input into the
mcdeled No Action pollutant concentrations presented in that EIS and reflect SRS facility emissions for 1990.
Concentration estimates that include the Upgrade with RFETS nonpit material storage option selected for SRS
presented in the Sforage and Disposiriorr Final S&D PE/S (DOE 1996x4-299) plus the other onsite activities
related to programs analyzed in EISS related to foreign research reactor spent nuclear fuel, HEU disposition,
interim management of nuclear materials, spent nuclear fuel, stmkpile stewardship management, tritium supply
and recycling, and waste management (DOE 1996a:4-953, 4-954) are assumed to be representative of No
Action for 2005 and are shown in Table G–56. Other activities at SRS, which may occur during the time
period 2005–20 15, are discussed in the cumulative impacts section. Radiological impacts, including those
from emissions to the air, are discussed in Appendix J.

Table G–56. Estimated Concentrations (#g/ m3) From No Action at SRS
Other Onsite

Averaging PEIS From
Pollutant Period No Action PEIS No Action

Carbonmonoxide 8 hours 22.12 41.88 64
1 h[)ur 171.58 107.1 279

Nitrogen dioxide Annual 577 353 9.30

pMIo Annual 3.01 1.[25 4.14
24 hours 50.71 5.68 56.4

Sulfur dioxide Annual 14.71 0.386 15.1
24 hours 2001 19.09 219
3 hours 849.46 112.2 962

Total suspended particulate Annual 12.6 2.065 14.7

Benzene 24 hours 31.711 O.ml 31.7

Ethylene glycol 24 hours 0.195 0 0.195

Key: PEIS, Srorage and Dizp(,.vilio. Fi,tal PblS.

Source: DOE 1995: E- I&E- 13; DOE 1996.:4-299, 4.953,4-954.

G.4.2 Facilities

G.4.2.1 Pit Conversion Facifity

G.4.2.1.1 Construction of Pit Conversion Facility

Potential air quality impacts from construction of new pit conversion and support facilities at SRS were
analyzed using ISCST3 as described in Appendix F. 1. Constmction impacts result from emissions from diesel
fuel-burning construction equipment, particulate matter emissions from disturbance of soil by construction
equipment and other vehicles (constriction fugitive emissions), operation of a concrete batch plant, employee
vehicles, and trucks moving materials and wastes. Emissions from construction of a new facility are higher

than for modification of an existing facility described previously. Emissions from these sources are
summarized in Table G–57.

Maximum air pollutant concentrations from construction activities are summarized in Table G-58
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Table G-57. Emissions (kg/yr) From Construction of
New Pit Conversion Facility at SRS

Diesel Equipment and
Construction Fugitive

Pollutant Emissions Vehicles

Carbon monoxide 5,700 24,2C81

Nitrogen dioxide I3,000 7,020

PMIO 19,300 24,800

Sulfur dioxide 1,200 0

Volatile organic compounds 400 3,240

Total suspended particulate 43,400 24,8W
Source: UC 1998i.

Table G-58. Concentrations (#g/m3) From Construction of
New Pit Conversion Facility at SRS

Most Stringent
Averaging Standard or

Pollutant Period Guidelinea No Action Contribution Total
Carbon monoxide 8 hours lo,m 64 0.81 I 64.9

1 hour 40,000 279 3.69
Nitrogen dioxide

282

Annual 100 9.30 0.0268 9.33

pMIo Annual 50 4.14 0.0397 4.18
24 hours 150 56.4 0.979 57.4

Sulfur dioxide Annual 80 15.1 0.00247 15.1
24 hours 365 219 0.0609 219
3 hours 1,300 962 0.365 962

Total suspended particulate Annual 75 14.7 0.0893 14.8
a me morestringentof the Federal and State standards is presented if both exist for the averaging ~riod.
Source: EPA 1997: SCDHEC 1996.

G.4.2.1.2 Operation of Pit Conversion Facility

Potential air quality impacts from operation of the new pit conversion and support facilities at SRS were
analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions from boilers,
emergency diesel generators, process emissions, employee vehicles, and trucks moving materials and wastes,
Emissions from these sources are summarized in Table G–59.

Table G–59. Emissions (kg/yr) From Operation of
New Pit Conversion Facility at SRS

Emergency
Pollutant Boilers Generator Process Vehiclsz

Carbon monoxide 440 520 0 39,600

Nitrogen dioxide 15,000 2,000 0 ll,50il

PMIO 1,050 50 0 40,500
Sulfur dioxide 25,000 34 0 0
Volatile organic compounds 52 58 0 5,300
Total suspended particulate 1,050 50 0 40,500
Source: UC 1998i.
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Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus tbe No Action concentrations, are summarized in Table G–60. Radiological impacts, itlcluding
those from emissions to tbe air, are discussed in Appendix J.

Table G-dO. Concentrations (#g/m3) From Operation of
New Pit Conversion Facifity at SRS

Most Stringent
Averaging Standard or

Pollutant Period Guidefinea No Action Contribution Total

Carbon monoxide 8 hours 10,000 w 0.0891 64.1
1hour 40,000 279 0.364 279

Nitrogen dioxide Annual I00 9.30 0.0225 9.32

PMIO Annual 50 4.14 0.00139 4.14

24 hours 150 56.4 0.0201 56.4

Sulfur dioxide Annual 80 151 0.0307 15.1

24 hours 365 219 0.42 220
3 hours I ,300 962 1.09 963

Total suspended particulatcs Annual 75 14.7 0.00139 14.7
a The morestringentof [he Federal and State stantidrds is presented if both exist [c>rthe averaging period.
Source: EPA 1997; SCDHEC 1996.

G.4.2.2 Immobilization Facifity in Building 221-F

G.4.2.2.1 Construction of Immobilization Facility in Building 221-F

Potential air quality impacts from modification of Building 22 I–F and construction of support facilities for
plutonium conversion and immobilization (ceramic or glass) at SRS were analyzed using ISCST3 as described
in Appendix F. 1. Constmction impacts result from emissions from diesel fuel-burning construction equipment,
particulate matter emissions from disturbance of soil by construction equipment and other vehicles
(construction fugitive emissions), operation of a concrete batch plant, employee vehicles, and tmcks moving
materials and wastes. Emissions from these sources are summarized in Table G–61.

Table G-61. Emissions (kg/yr) From Construction of
Immobilization Facility in Building 221-Fat SRS

Construction
Diesel Fugitive Concrete

Pollutant Equipment Endssionsa Batch Plant Vehicles

Carbon monoxide I ,070 0 0 49,200

Nitrogen dioxide 2,750 0 0 14,300

pMIo 210b 410b 47h 50,400

Sulfur dioxide 280 0 0 0

Volatile organic compounds 220 0 0 6,590

Total suspended particulate 210 410 47 50,400

a Does not include fugitive emissions from the concrete ba[cb plant.
b PM,0 emissions were assumed to be the same as total suspended particulate emissions far the purpose

of this analysis resulting in some overestimate of PM ,(, concentratlans.
Source: UC 1998j, 1998k.
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Maximum air pollutant concentrations from construction activities are summarized in Table G+2,

Table G-d2. Concentrations (wg/m3) From Construction of
Immobilization Facility in Building 221-Fat SRS

Most Stringent
Averaging Standard or Ceramic or

Pollutant Period Guideline’ No Action Glass Total
Carbon monoxide 8 hours IO,oilo 64 0.168 @.2

1 hour 40,000 279 0.723 279

Nitrogen dioxide Annual 100 9,30 0.00623 9.3 I

pMIo Annual 50 4.14 0.00148 4.14
24 hours 150 56.4 0.172 56.6

Sulfur dioxide Annual 80 15.1 0.000634 15.1
24 hours 365 219 0.0154 219
3 hours 1,300 962 0.0906 962

Total suspended pzrticulates Annual 75 14.7 0.00148 14.7

a The more s[ringen( of the Federal and State standards is presented if both exist for the averaging period.
Source: EPA 1997; SCDHEC 1996.

G.4.2.2.2 Operation of Immobilization Facility in Building 221-F

Potential air quality impacts from operation of the ceramic or glass immobilization and support facilities at

SRS were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions
from boilers, emergency diesel generators, prucess emissions, employee vehicles, and tmcks moving materials
and wastes. Emissions from these sources are summarized in Table G–63.

Table G-d3. Emissions (kg/yr) From Operation of
Immobilization Facility in Building 221-Fat SRS

Emergency Cerandc Glazs
Pollutant Boilers Generator Process Proceza Vehicles

Carbon monoxide 140 390 3,5W o 41,300

Nitrogen dioxide 4,540 1,810 0 0 I2,000

pMIo 350 130 0 0 42,30il

Sulfur dioxide 13,300 I20 0 0 0

Volatile organic compounds 30 150 0 0 5,530

Total suspended particulate 350 130 0 0 42,3W

Source: UC 199t7j, 1998k,
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Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators. and process
sources, plus the No Action concentrations, are summarized in Table G+4. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

Table G-64. Concentrations (pg/m3) From Operation of
Immobilization Facility in Building 221-Fat SRS

Most Stringent Totaf Total
Averaging Standardor No With With

Pollutant Period Guideline’ Action Ceramic Ceranzic Glass Glass
Carbon monoxide 8 hours IO,mo 64 0.148 64.1 0.066 64. I

1 hour 40,000 279 0.589 279 0.272 279

Nitrogen dioxide Annual 100 9.30 0.00968 9.31 0.00968 9.3 I

PMIO Annual 50 4.14 0.000724 4.14 0.000724 4.14
24 hours 150 56.4 0.013 56.4 0.013 56.4

Sulfur dioxide Annual 80 15.1 0.0166 15.1 0.0166 15.1
24 hours 365 219 0.229 219 0.229 219

3 hours 1,300 962 0.615 962 0.615 962

Total suspended Annual 75 14.7 0.~724 14.7 0.0CiJ724 14.7

parriculates

a ~emorestringent of the Federal and State standards ispresented if bothexist fortheaveraging period.
Sourcw EPA 1997; SCDHEC 1996.

G.4.2.3 Immobilization Facility in New Construction

G.4.2.3.1 Construction of New Immobiffzation Facility

Potential air quality impacts from construction of new ceramic or glass immobilization and support facilities
at SRS were analyzed using ISCST3 as described in Appendix F.1. Construction impacts result from
emissions from diesel fuel-burning constriction equipment, particulate matter emissions from disturbance of
soil by construction equipment and other vehicles (construction fugitive emissions), operation of a concrete
batch plant, employee vehicles, andtmcks moving materials and wastes. Emissions from construction ofa
new fzility mhigher timformdification ofmexisting fwility described previously. Etnissions from these
sources are summarized in Table G-65.

Table G-65. Emissions (kg/yr) From Constmction of New
Immobilization Facility at SRS

construction
Diesel Fugitive Concrete

Pollutant Equipment Errrissionsa Batch Plant Vehicles
Carbon monoxide 4,550 0 0 52,600
Nitrogen dioxide I 1,750 0 0 15,300

PM,O 899b 3,270 2,076b 53,800

Sulfur dioxide 1,190 0 0 0

Volatile organic compounds 930 0 0 7,040

Total suspended particulate 899 6,140 2,076 53,800

~ Does notinclude fugitive emissions fromtbe concrete hatch plant.
PM1o emissions were assumed lo bethesamcast,>tal suspended particulate emissions for this
analysis resulting in some overesti mate o[PM1”cc>nccntralions.

Source:UC 19981, 1998m.
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Maximum air pollutant concentrations from construction activities are summarized in Table G+6.

Table G-66. Concentrations (#g/m3) From Construction of New
Immobilization Facitity at SRS

Most Stringent
Averaging Standard or Cerandc or

Pollutant Period Guidelinea No Action G1a~ Totaf
Carbon monoxide 8 hours IO,ooo 64 0.648 W.6

1 hour 40,000 279 2.94 282
Nitrogen dioxide Annual I00 9.30 0.0242 9.32

pMIo Annual 50 4.14 0.0129 4.15
24 hours 150 56.4 1.33 57.7

Sulfur dioxide Annual 80 15,1 0.00245 15.1
24 hours 365 219 0.0604 219
3 hours I ,300 962 0.362 962

Total suspended particulate Annual 75 14.7 0.0187 14.7
= me morestringentof the Federaland State standards is presented if both exist for the averaging Wriod.
Source: EPA 1997; SCDHEC 1996.

G.4.2.3.2 Operation of New Immobilimtion Facility

Potential air quality impacts from operation of the new ceramic or glass immobilization and support facilities
at SRS were analyzed using ISCST3 as descti~ in Appcnd]x F. 1. Operation impacts result from emissions

from boilem, emergency diesel generators, process emissions, employee vehicles, and trucks moving materials
and wastes, Emissions from these sources are summarized in Table G-67.

Table G-67. Emissions (kg/yr) From Operation of New
Immobilization Facility at SRS

Emergency Ceramic Glass
Pollutant Boilers Generator Process Prucess Vehicles

Carbon monoxide I40 390 3,50il o 35,900
Nitrogen dioxide 4,540 1,s10 o 0 lo,40iI

pMIo 350 I 30 0 0 36,700

Sulfur dioxide 13,270 I20 0 0 0

Volatile organic compounds 30 150 0 0 4,80iI

Total suspended particulate 350 130 0 0 36,700

Source: UC 199S1, I998m.
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Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–68. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

Table G-68. Concentrations (A#m3) From Operation of New
Immobilization Facility at SRS

Most Stringent Total Total
Averaging Standard or With With

Pollutant Period Guidelinea No Action Ceramic Ceramic Glazz Glass
Carbon monoxide 8 hours 10,000 64 0.141 64.1 0.0603 64.1

1 hour 40,000 279 0.576 279 0.261 279

Nitrogen dioxide Annual 100 9.30 0.0093 9.31 0.0093 9.31

pMIo Annual 50 4.14 0.000697 4.14 0.000697 4.14
24 hours 150 56.4 0.0125 56.4 0.0125 56.4

Sulfur dioxide Annual 80 15.1 0.0166 15.1 O.Ot66 15.1
24 hours 365 219 0.229 219 0.229 219
3 hours I ,300 962 0.613 962 0.613 962

Total suspended Annual 75 14.7 0,000697 14.7 0.00697 14.7
particulate

a The more stringent of the Federal and State standards is presented if both exist for the averagins period.
Source: EPA 1997; SCDHEC 1996.

G.4.2.4 MOX Facility

G.4.2.4.1 Construction of MOX Facifity

Potential air quality impacts from construction of new MOX and support facilities at SRS were analyzed using
ISCST3 as described in Ap~ndix F. 1. Construction impacts result from emissions from diesel fuel-burning
construction equipment, particulate matter emissions from disturbance of soil by construction equipment and
other vehicles (construction fugitive emissions), operation of a concrete batch plant, employee vehicles, and
tmcks moving materials and wastes. Emissions from construction of a new facility are higher than for
modification of an existing facility described previously. Emissions from these sources are summarized in
Table G–69.

Maximum air pollutant concentrations from construction activities are summarized in Table G-70.
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Table G-d9. Emissions (kg/yr) From Construction of
New MOX Facility at SRS

Construction
Diesel Fugitive Concrete

Pollutant Equipment Emissionsa Batch Plant Vehicles
Carbon monoxide 3,2W o 0 29.300

Nitrogen dioxide 8,400 0 0 8,490

PMIO 640b 4,740 1,090b 30,m

Sulfur dioxide 850 0 0 0

Volatile organic compounds 660 0 0 3,920

Total suspended particulate 640 9,340 1,090 30,000

Toxicsc o <1 0 0

~ Does not ~nclude fugitive emissions from the concrete batch plant,
PM,0 em,ssio”s were assumed to be the same as total suspended particulate tmiss ions for this
analysis resulting in some overestimate of PM,0 concentrations,

c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during constmctio”,
Source: UC 1998n.

Table G–70. Concentrations (/g/ m3) From Construction of New MOX Facility at SRS
Most Stringent

Averaging Standard or
Pollutant Period Guidelinea No Action Contribution Totaf

Carbon monoxide 8 hours 1O,w 64 0,455 a.5
I hour 40,000 279 2.07

Nitrogen dioxide

281

Annual 100 9.30 0.0173 9.32

pMIo Annual 50 4.14 0.013 4,15
24 hours 150 56.4 1.33 57.7

Sulfur dioxide Annual 80 15.1 0.00175 15.1
24 hours 365 219 0.043 I 219
3 hours 1,300 962 0.259 962

Total suspended particulate Annual 75 14,7 0,0227 14.7

Toxicsb 24 hours 150 31.7 0.0W224 31.7
~ The more stringent of the Federal and State standards is presented if both exist for the averaging period,

Various tox)c air pollutants (e.g., lead, bc”ze”c, hexanc) could be emitted during constmction and were analyzed as benzene.
Source: EPA 1997; SCDHEC 1996,
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G.4.2.4.2 Operation of MOX Facility

Potential air quality impacts from operation of the new MOX and support facilities at SRS were analyd using
ISCST3 as described in Appendix F. 1. Operation impacts result from emissions from boilers, emergency
diesel generators, process emissions, employee vehicles, and trucks moving materials and wastes. Emissions
from these sources are summarized in Table G-71.

Table G–71. Emissions (kg/yr) From Operation of
New MOX Facifity at SRS

Emergency
Pollutant Boilers Generator Process Vehicles

Carbon monoxide 1,630 374 0 32,700

Nitrogen dioxide 4,450 1,740 0 9,470

PMlo 215 I22 0 33,400

Sulfur dioxide 24,700 114 0 0

Volatile nrganic compounds o 142 0 4,370

Total suspended particulate 215 122 0 33,400

Toxics” o 0 1000 0
a Toxic hydrocarbons maybe emitted as ethylene glycol.
Source: UC 1998n.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–72. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

Table G–72. Concentrations (/g/m3) From Operation of New MOX Facility at SRS

Most Stringent
Averaging Standard or

Pollutant Period Guideline” No Action Contribution Total
Carbonmonoxide 8 hours 10,000 64 0. I09 64.1

1 hour 40,000 279 0.345 279

Nitrogen dioxide Annual I00 9.30 0.00905 931

pMIo Annual 50 4.14 0.0005 I5 4.f4
24 hours 150 56.4 0.00979 56.4

Sulfur dioxide Annual 80 15.1 0.0306 15.1
24 hours 365 219 0.42 220
3 hours 1,300 962 1.11 963

Total suspended particulate Annual 75 14.7 0.000515 14.7

Toxicsb 24 hours 650 0.195 0.0585 0.254

~ The more stringent of tbe Federal and State standards is presented if both exist for the averaging period.
Toxic hydrocarbons may be emitted as e!hylene glyc<,l and other pollutants and were analyzed as ethylene glycol. The S!ale
standard for ethylene glycol is a 24-hr average of 650 pglm~.

Source EPA 1997; SCDHEC 1996.
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G.4.2.5 PitConversion and Immobilization Facilities

G.4.2.5.1 Construction of Pit Conversion and Immobilization Facilities

Potential air quality impacts from constmction of new pit conversion, immobilization (ceramic and glass), and
support facilities at SRS were analyzed using ISCST3 as described in Appendix F. 1. Similar analyses were
conducted for potential air quality impacts from modification of Building 221 –F and construction of support
facilities for plutonium conversion and immobilization (ceramic and glass). Construction impacts result from
emissions from fuel-burning construction equipment, particulate matter emissions from soil disturbance by
constmction equipment and other vehicles (construction fugitive emissions), operation of a concrete batch
plant, employee vehicles, and tntcks moving materials and wastes. Emissions from construction of a new
facility are higher than for modification of an existing facility described previously. Emissions from these
sources are summarized in Table G–73,

Table G-73. Emissions (kg/yr) From Construction of New Pit Conversion Facifity and
Immobifizsstion in Building 221-For New Construction at SRS

Pit Cotsverzion Immobilization (Ceramic or Glass)

Diesel Constriction
Equipment Diesel Fugitive Concrete

and Equipment Emissionsa Batch Plant Vehicles
Construction

Fugitive
Pollutant Emissions Veh 221-F New 221-F New 221-F New 221-F New

Carbon 5,700 24,200 1,070 4,550 00 0 0 49,200 52,600
monoxide

Nitrogen 13,0Q0 7,022 2,750 11,750 00 0 0 14,300 15,300
dioxide

PMIO 19,300 24,800 210b 899b 410b 3,270 47b 2,076b 50,400 53,8W

Sulfur 1,200 0 280 1,190 00 0 0 0 0
dioxide

Volatile 400 3,240 220 930 00 0 0 6,59o 7,040
organic
compounds

Total 43,400 24,800 210 899 410 6,140 47 2,076 50,400 53,8~
suspended
particulate

~ Does not ]n:lude fugitive emissions from concrctc batch plant,
PM,0 emss~ons were assumed to be the same as total suspended paniculate emissions for the puTose of this analysis resulting
]n some overestimate of PM,0 concentrations,

Kev: Veh. vehicles.
So~rce: UC 1998i, 1998j, 1998k, 19981, 1998m.

Maximum air pollutant concentrations from construction activities are summarized in Table G-74

G-44



Table G-74. Concentrations (#g/m3) From Construction of New Pit Conversion Facifity
and Immobilization in Building 221-F or New Construction at SRS

Most lmbilizatfon

Stringent (Ceramic or Glass) Total Total
Averaging Standard or No Pit With With

Pollutant Period Guideline” Action Conversion 221-F New 221-F New
Carbon 8 hours IO,OQO 64 0.81 I 0.168 0.648 65.0 65,5

monoxide I hour 40,m 279 3.69 0.723 2.94 284

Nitrogen

286

Annual 100 9.30 0.0268 0.0Q623 0.0242 9.33 9.35
dioxide

PM, O Annual 50 4.14 0.0397 0.00148 0.0129 4.18 4.19

24 hours 150 56.4 0.979 0.172 1,33 57.6 58.7

Sulfur Annual 80 15.1 0.00247 0.000634 0.00245

dioxide
15.1 15.1

24 hours 365 219 0.0609 0.0154 0.0604 219 219

3 hours I ,300 962 0.365 0.0906 0.362 962 963

Total Annual 75 14.7 0.0893 0.00148 0.0187 14.8 14.8
suspended
particulate

a The morestringentof the Federal and state standards is presented if both exist for the averaging period.
Source: EPA 1997; SCDHEC 1996.

G.4.2.5.2 Operation of Pit Conversion and Immobilization Facilities

Potential air quality impacts from operation of pit conversion and ceramic or glass immobilization facilities
at SRS were analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions
from boilers, emergency diesel generators, process emissions, employee vehicles, and tmcks moving materials
and wastes. Emissions from these sources are summarized in Table G–75.

Table G–75. Emissions (kg/yr) From Operation of New Pit Conversion Facility and
Immobilization in Building 221-For New Construction at SRS

Pit Conversion Immobilization (221-F or New)

Ceramic Veh Veh
Pollutant Boilers EG Process Veh Boilers EG Process” (22 l-F) (New)

Carbon monoxide 440 520 0 39,600 140 390 Io,4fKlb 4 I ,300 35,900

Nitrogen dioxide 15,m 2,m o 11,500 4,540 1,810 0 t 2,000 10,400

PMIO 1,050 50 0 40,500 350 130 0 42,300 36,700

Sulfur dioxide 25,000 34 0 0 13,270 120 0 0 0

Volatile organic 52 58 0 5,300 30 I50 0 5,530 4,800
compounds

Total suspended 1,050 50 0 40,500 350 130 0 42,300 36,700
particulales

~ The concentrations for glass are less than or the same as those for ceramic.
For the 50-1 (55-fen) case, 3,500 for the hybrid case,

Key: EG,emergencygenerato~Veh, vehicles.
Source: UC 1998i,1998j, [998k, [9981, 1998m.
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Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G-76. Radiological impacts, includ]ng
those from emissions to the air, are discussed in Appendix J,

Table G-76. Concentrations (~#m3) From Operation of New Plt Conversion Facility
and Immobilization in Building 221-F or New Construction at SRS

Most Stringent
Immobilization

(Cerarnic)b Total
Averaging Standardor No Pit With Total

Pollutant Period Guidelinea Action Conversion 221-F New 221-F With New
Carbon 8 hours 1O,otto 64 0.0891 0.31’ 0.299’ 64.4 64.4

monoxide 1 hour 40,000 279 0.364 1.21’ 1.20’ 281 281

Nitrogen
dioxide Annual 100 9.30 0.0225 0.00968 0.0093 9.33 9.33

PMIO Annual 50 4.14 0,00139 0.000724 0.000697 4.14 4.14

24 hours I50 56.4 0.0201 0.013 0.0125 56.4 56.4

Sulfur dioxide Annual 80 15.1 0.0307 00166 0.0166 15.1 15.1

24 hours 365 219 ().42 0.229 0.229 220 220

3 hours 1,300 962 1.09 0.615 0.613 964 964

Total
suspended
particulate Annual 75 14.7 0,0Q139 0.000724 0.000697 14.7 14.7

~ The more stringent of the Federal and State standards is presc”led if both exist for the averaging period
fie concentrations for glass are less [ha” or the same as those for ceramic.

c For the 50.1 (55.ton) case,
Source EPA 1997; SCDHEC 1996,

G.4.2.6 Pit Conversion and MOX Facilities

G.4.2.6.1 Construction of Pit Conversion and MOX Facilities

Potential air quality impacts from constmction of new pit conversion, MOX, and support facilities at SRS were
analyzed using 1SCST3 as described in Appendix F. 1. Construction impacts result from emissions from diesel
fuel-burning constmction equipment, particulate matter emissions from soil disturbance by constmction
equipment and other vehicles (constmction fugitive emissions), opemtion of a concrete batch plant, employee
vehicles, and trucks moving materials and wastes, Emissions from constmction of a new facility afe higher
than for modification of an existing facility described previously, Emissions from these sources are
summarized in Table G–77.

Maximum air pollutant concentrations from construction activities are summarized in Table G–78
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Table G-77. Emissions (kg/yr) From Construction of New Pit Conversion
and MOX Facilities at SRS

Pit Conversion MOX
Diesel Equipment Construction
and Construction Diesel Fugitive Concrete

Pollutant Fugitive Emissions Vehicles Equipment Emissions’ Batch Plant Vehicles
Carbon monoxide 5,700 24,200 3,200 0 0 29,300

Nitrogen dioxide 13,000 7,020 8,400 0 0 8,490

PMIO 19,300 24,800 640b 4,740 1,090b 30,000

Sulfur dioxide 1,200 0 850 0 0 0

Volatile organic 40Q 3,240 660 0 0 3,920
compounds

Total suspended 43,400 24,800 640 9,340 I ,090 30,000
particulate

~ Does not include fugitive emissions from the concrete batch plant.
PM,0 emissions were assumed to be the same= total suspended particulate emissions for puvse of this mafysis resultin? in some
overestimate of PM{Oconcentrations.

c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during co”stmctio”.
Source: UC 1998i, 1998”,

Table G-78. Concentrations (pg/m3) From Construction of
New Pit Conversion and MOX Facilities at SRS

Most
Stringent

Averaging Standardor No Pit
Pollutant Period Guideline’ Action Conversion MOX Total

Carbon monoxide 8 hours 10,000 64 0.81 I 0.455 65.3

I hour 40,000 279 3.69 2.07 285

Nitrogen dioxide Annual 100 9.30 0.0268 0.0173 9.34

pMIo Annual 50 4.14 0.0397 0.013 4.19

24 hours 150 56.4 0.979 1.33 58.7

Sulfur dioxide Annual 80 15. f 0.00247 0.00175 15.1

24 hours 365 219 0.0609 0.043 I 219

3 hours 1,3W 962 0.365 0.259 963

Total suspended
particulate Annual 75 14.7 0.0893 0.0227 14.8

Toxicsb 24 hours 150 31.7 0 0.0M224 31.7
a ~emorestringent of the Federal and State standards ispresented if botbexist fortheaveraging period.
b Vtio"stoxic tirpollutmts (e,g., lead, be"ze"e, mdhexme) could ketitted during constmction and were

analyzed as benzene.
Source: EPA 1997; SCDHEC 1996.

G.4.2.6.2 Operation of Pit Conversion and MOXFaciiities

Potential air quality impacts from operation of the new pit conversion and MOX facilities at SRS were
analyzed using ISCST3as described in Appendix F,l. Operation impacts result from emissions from boilers,
emergency dteselgeneratom, prwessemissions, employee vehicles. andtmcks moving materials and wastes.
Emissions from these sources are summarized in Table G–79.
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Table G–79. Emissions (kg/y r) From Operation of New Plt Conversion
and MOX Facilities at SRS
Pit Conversion MOX

POllrrtint Boilers EG Process Vehicles Boilers EG Process Vehicles
Carbon monoxide 440 520 0 39,600 1,630 374 0

Nitrogen dioxide

32,700

15,000 2,000 0 11,500 4,450 I ,740 0

PMIO

9,470

1,050 50 0 40,500 215 I 22 0 33,400

Sulfur dioxide 25,oOO 34 0 0 24,7oo I 14 0 0

Volatile organic 52 58 0 5,300 0 142 0 4,370
compounds

Total suspended 1,050 50 0 40,500 215 I22 0 33,40Q
particulales

Toxics” o 00 0 0 0 1,000 0
a Toxic hydrocarbons may beemitted asethyleneglycol,
Key: EG, emergency generator.
Sourcc UC 1998i,1998n.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
soumes, plus tie No Action concentrations, mesummtized in Table G-8O. Radiological impacts, including
those from emissions to the air, are discussed in Appendix J.

Table G-SO. Concentrations (p~m3)From Operation of New Ht Conversion
and MOX Facilities at SRS

Most
Stringent

Averaging Standardor No Pit
Pollutant Period Guideline” Action Conversion MOX Total

Carbon monoxide 8 hours 10,000 64 0.0891 0.109 64.2

I hour 40,000 279 0.364 0.345 280
Nitrogen dioxide Annual 100 9.30 0.0225 0.00905 9.33

pMIo Annual 50 4.14 0.0Q139 0.000515 4.14

24 hours 150 56.4 0.0201 0.00979 56.4

Sulfur dioxide Annual 80 15.1 0.0307 0.0306 15.2

24 hours 365 219 0.42 0.42 220

3 hours 1,300 962 1.09 1,11 964

Total suspended Annual 75 14.7 0.00139 0.000515 14,7
particulate

Toxicsb 24 hours 650 0.195 0 0.0585 0.254
~ ~emorestringent of the Fede:al and State standards ispresented if bothexist fortheaveraging period,

Toxic bydrocarbns maybe enutted as ethylene glycol and other pollutants and were analyzed as ethylene glycol.
The State standard for ethylene glycol is a 24-hr average of 650 pglm~.

Source: EPA 1997; SCDHEC 1996.
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G.4.2.7 Immobilization and MOX Facilities

G.4.2.7.1 Construction of Immobilization and MOX Facilities

Potential air quality impacts from consouction of new immobilization (ceramic or glass), MOX, and support
facilities at SRS were analyzed using ISCST3 as described in Appendix F. 1. Similw analyses were conducted

for potential air quality impacts from modification of Building 221 –F and construction of support facilities for
plutonium conversion and immobilization (ceramic or glass). Construction impacts result from emissions from
diesel fuel-burning construction equipment, particulate matter emissions from disturbance of soil by
constmction equipment and other vehicles (construction fugitive emissions), operation of a concrete batch
plant, employee vehicles, and trucks moving materials and wastes. Emissions from construction of a new
facility are higher than for medificadon of an existing facility described previously. Emissions from these
sources m summarized in Table G–81.

Maximum air pollutant concentrations from constmction activities are summarized in Table G-82.

Table G-81. Emissions (kg/yr) From Construction of Immobilization in
Building 221-F or New Construction, and New MOX Facility at SRS

Inunobitizstion (Cerandc or Glass) MOX

DE cm” CBP Veh

Pollutant 221-F New 221-F New 221-F New 221-F New DE CFE’ CBP Veh

co 1,070 4,550 00 0 0 49,20il 52,60il 3,2M o 0 29,3C0

N02 2,75o 11,750 00 0 0 14,30Q 15,30il 8,4W o 0 8,490

PMIO Ziob 899b 410b 3,270 47b 2,076b 50,4M 53,800 640b 4,740 1,090b 30>~

S02 28o 1,190 00 0 0 0 0 850 0 0 0

Voc 220 930 00 00 6,590 7,t340 660 0 0 3,920

TSP 210 899 410 6,140 47 2,076 50,40Q 53,8W 640 9.340 1,090 30,00il

Toxicsc o 0 00 00 0 0 0 <1 0 0

a Does not include fugitive cfissions from concrete batch plant.
b PM ,0 CtNS sions were assumed to be the same as TSP emissions for [he purpose of this analysis resulting in some overestimate of

PM,0 concentrations.
c Vsrious toxic air pollutants (e.8., lead, benzene, hexane) could be emitted during constmction.
Key: CBP. concrete batch plan~ C=, constmction fugitive emission%CO, carbon monoxidq DE, diesel equipment N02. nitrogen
dioxide; S02, sulfur dioxidq TSP. total sus~nded ptiiculates; Veh, vehicles; VOC, volatile organic compounds.
Source: UC 1998j, 1998k, 19981, 1998m, 1998..
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Table G-S2. Concentrations (#g/m3) From Construction of Immobilization
in Building 221-For New Construction, and New MOX Facility at SRS

Most Immobilization

Stringent (Ceramic or Glass) Total Total
Averaging Stsndard or With With

Pollutant Period Guidelinea No Action 221-F New MOX 221-F New

Carbon 8 hours 10,000 64 0.168 0.648 0.455 64.6 65.1
monoxide 1hour 40,000 279 0.723 2,94 2.07 282 284

Nitrogen Annual 100 9.30 0.00623 0.0242 0.0173 9.32 9.34
dioxide

PMIO Annual 50 4.14 0.00148 0,0129 0.013 4.15 4.16
24 hours 150 56.4 0,172 1.33 1,33 57.9 59.)

Sulfur Annual 80 15.1 0.000634 0.00245 0.00175 15.1 15.1
dioxide 24 hours 365 219 0.0153 0.0604 0.0431 219 219

3 hours 1,300 962 0.0906 0.362 0,259 962 963

Total Annual 75 14.7 0.00148 0.0187 0.0227 14.7 14.7
suspended
particulate

Toxicsb 24 hours 150 31.7 0 0 0.0iI0224 31.7 31.7
~ The, more stringent of the Federal and State standards is presented if both exis! for the averasi”g period.

Various tox]c a,r pollutants (e.g.. lead, benzene, bexane) could be emitted dur,ns constmction and were analyzed as be”ze”e.
Source: EPA 1997; SCDHEC 1996,

G.4.2.7.2 Operation of Immobilization and MOX Facilities

Potential air quality impacts from operation of the modified or new immobilization (ceramic or glass), new
MOX, and support facilities at SRS were analyzed using ISCST3 as described in Appendix F. 1. Operation
impacts result from emissions from boilers, emergency diesel generators, pmeess emissions, employee
vehicles, and trucks moving materials and wastes. Emissions from these sources are summarized in
Table G-83.

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–84. Radiological impacts, including

those from emissions to the air, are discussed in Appendix J.
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Table G-S3. Emissions (k~yr) From Operation of Immobilization in Building 221–F or
New Construction, aud New MOX Facility at SRS

Immobilization (221-F or New) MOX

Emergency Ceramica Vehicles Emergency
Pollutant Boilers Generator Process 221-F New Boilers Generator Process Vehicles

Carbon I40 390 3,500 4 I ,300 35,900 1,630 374 0 32,700
monoxide

Nitrogen 4,540 1,810 0 12,0CS3 10,400 4,450 1,740 0 9,470

dioxide

PM ,0 350 130 0 42,300 36,700 215 I 22 0 33,400

sulfur 13,270 I20 0 0 0 24,700 I 14 0 0
dioxide

Volatile 30 I50 0 5,530 4,800 0 142 0 4,370
organic
compounds

Total 350 [30 O 42,300 36,7W 215 122 0 33,400
suspended
particulate

Toxicsb o 0 0 0 0 0 0 1000 0
~ Theconcentrations for glass are less than or !he same as those for ceramic.

Toxic hydrocarbons may be emitted as ethylene glycol.
Source: UC 1998j, 1998k, 19981,1998m, 1998n.

Table G-84. Concentrations (~g/m3) From Operation of Immobilization in Building 221-For

New Construction, and New MOX Facility at SRS

Most Inurrohilization

Stringent (Ceramic)b Total Totzl
Averaging Standard or NO With With

Pollutant Period Guidelinea Action 221-F New MOX 221-F New

Carbon 8 hours 10,000 64 0.148 0.141 0.109 643 64.3
monoxide 1 hour 40,001) 279 0.589 0.576 0.345

Nitrogen

280 280

Annual I00 9.30 0.00968 0.0093 0.00905 9.32 9.32
dioxide

PMIO Annual 50 4.14 0.~724 0.000697 0.000515 4.14 4.14
24 hours I50 56.4 0.013 0.0125 0.00979 56.4 56.4

sulfur Annual 80 15.1 0.0166 0.0166 0.0306 15.1 15,1
dioxide 24 hours 365 219 0.229 0.229 0.42 220 220

3 hours I ,30i3 962 0.615 0.613 1.11 963 963
Tolal Annual 75 14.7 0.~724 0.0W697 0.Ci30515 14.7 14.7

suspended
particulate

Toxicsc 24 hours 650 0.195 0 0 0.0585 0.254 0.254
~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.

The concentrations for glass are less than or the same as those for ceramic.
c Toxic hydrocarbons may be emitted as ethylene glycol a“d other pollutants and were analyzed as ethylene glycol. The Slate

stmdard for ethylene glycol is a 24-hr average of 650 pglm~,
Source: EPA 1997: SCDHEC 1996,
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G.4.2.8 Plt Conversion, Immobilization, and MOX Facilities

G.4.2.8.I Construction of Pit Conversion, Immobilization, and MOX Facilities

Potential air quality impacts from construction of new pit disassembly, immobilization (ceramic and glass),
MOX, and support facilities at SRS were analyzed using ISCST3 as described in Append}x F. 1. Similar
analyses were conducted for potential air quality impacts from modification of Building 221-F and
construction of support facilities for plutonium conversion and immobilization (ceramic and glass).
Construction impacts result from emissions from diesel fuel-burning constmction equipment, particulate matter
emissions from soi I disturbance by constmction equipment and other vehicles (construction fugitive
emissions), operation of a concrete batch plant, employee vehicles, and tmcks moving materials and wastes.
Emissions from construction of a new facility are higher than for modification of an existing facility described
previously. Emissions from these sources are summarized in Table G-85.

Table G-85. Emissions (kg/yr) From Construction of New Pit Conversion and MOX Facilities, and
immobilization in Building 221-For New Construction at SRS

Ph Conversion Inunobilization (Ceramic or Glass) MOX

Dt? & DE CFEa CBP Veh

Poautant CFE Veh 221-F New 221-F New 221–F New 221-F New DE CFES CBP Veh
co 5,700 24,200 1,070 4,550 00 0 0 49,2tM 52,600 3,2W O 0 29,3W

N02 13,000 7,020 2,75o 11,750 0 0 0 0 14,30015,300 8,400 0 0 8,490
PM \Q 19,300 24.8(M 2tOb 899b 410b 3,27o 47h 2,076b 50,413i253,8uo 640b 4,740 1,WOb30,~

so* I,20U o 280 1,190 00 00 0 0s50000
Voc 4W 3,240 220 930 0 0 0 0 6,590 7,040 660 0 0 3,920
TSP 43,400 24,800 210 899 410 6,140 47 2,076 50,40053,800 640 9,340 1,090 30,000
Toxics’ [) () 00 00 00 000 <100
a DOeSnot include fugitive emissions from the concrete batch plant.
b PM,0 emissions were assumed 10he the vame as TSP emissions Sc>r[he purpose of this analysis resulting in some overestimate of

pM 10~~nctn~radons
c Various toxic air pollutants (e.g., lead, benzene, hexane) could be emitted during co”stmctio”.
Key! CBP, cc]ncretebatch plant: C=, construction fugitive emissions; CO, cwbon monoxide; DE, diesel equipment; N02, “itroge”
dioxide; S02, sulfur dioxide; TSP. total suspended panicula!es: Vch, vehicles; VOC, volatile organic compo.”ds.
Source: UC 1998i, 1998j, 1998k, t9981, 1998m, 1998n,

Maximum air pollutant concentrations from construction activities are summarized in Table G-86
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Table G-86. Concentrations (yg/m3) From Construction of New Pit Conversion and
MOX Facilities, and Immobilization in Building 221-For New Construction at SRS

Most
Stringent

Immobilization

Standard
(Ceramic or Glass) ~otil

Averaging or No Pit With Totzl With
Pollutant Period Guidelinea Action Conversion MOX 221-F New 221-F New

Carbon 8 hours Io,ooo a 0.81 I 0.455 0.168 0.648 65.4 66.0
monoxide I hour 40,000 279 3.69 2.07 0.723 2.94 285

Nitrogen

288

Annual Im 9.30 0.0268 0.0173 0.00623 0.0242 9.35 9.37
dioxide

PMIO Annual 50 4,14 0.0397 0.0130 0.00148 0.0129 4.19 4.21

24 hours I 50 56.4 0.979 1.33 0.172 1.33 58.7 60.0

Sulfur Annual 80 15.1 0.00247 0.00175 0.~634 0.00245 15.1 15.1
dioxide 24 hours 365 219 0.0609 0.0431 0.0154 0.0604 219 2!9

3 hours 1,300 962 0.365 0.259 0.0906 0.362 963 963

Total Annual 75 14.7 0.0893 0.0227 0.00148 0.0187 14.8 14.8
suspended
par;iculates

Toxicsb 24 hours 150 31.7 0 0.0002240 0 31.7 31.7
~ The more stringent of (he Federal and State standards is presented if both exis! for tbe aver:sing period.

Various toxic a]r pollutants (e.g., lead, benzene, hexane) could be emitted during constmctlon and were analyzed as benzene.
Source EPA 1997; SCDHEC 1996.

G.4.2.8.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

Potential air quality impacts from operation of the three surplus plutonium disposition and support facilities
at SRS wem analyzed using ISCST3 as described in Appendix F. 1. Operation impacts result from emissions
from emergency diesel generators, process emissions, steam boilers, employee vehicles, and trucks moving
materials and wastes. Emissions from these sources are summarized in Table G-87.

Table G-87. Emissions (k~yr) From Operation of New Pit Conversion and MOX Facilities, and
Immobilization in Building 221–F or New Construction at SRS

Pit Conversion Immobilization (221-F or New) MOX
Cerandc Veh Veh

Pollutant Boilerz EG Procew Veh Boilers EG Processa (221-F) (New) Boilers EC Process Veh

co 440 520 0 39,600 140 390 3,500 41,300 35.9Ml 1,630 374 0 32,700
N02 I5,00il 2,000 0 I 1,Sm 4,540 1,810 0 I2.000 I0,400 4,450 I ,740 0 9,470

pMIo I ,050 50 0 40,5W 350 130 0 42,3W 36,7W 215 I22 0 33,400

sol 25,000 34 0 0 13,3fM I20 0 0 0 24,700 114 0 0

Voc 52 58 0 5,30Q 30 150 0 5,530 4,800 0 142 0 4,370

TSP I ,050 50 0 40,5W 3s0 130 0 42,300 36,7W 215 122 0 33,400

Toxicsb 000 0 00 0 0 0 0 0 1,000 0

~ ‘rhe,concentrations for glass are less than or the same as those for ceramic.
TOXIChydrocarbons may be emitted as ethylene glycol,

Key: CO, cxbon monoxid~ EG, emergency 8enera!o~ NOP nitrogen dioxide; S02, sulfur dioxide; TSP. total suspended ptiiculate%
Veh, vehicles; VW, voladle organic compo””ds.
Source: UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n.

G-53



Surplus Plutonium Disposif iott Draft Envimnmen(al [mpac[ Sfaten!enf

Maximum air pollutant concentrations resulting from the boilers, emergency diesel generators, and process
sources, plus the No Action concentrations, are summarized in Table G–88. Radiological impacts, including
those emissions to the air, are discussed in Appendix J.

Table G-88. Concentrations (#g/m3) From Operation of New Pit Conversion and MOX Facilities,
and Immobilization in Building 221-F or New Construction at SRS

Most lmmubilization
Stringent
Standard

(Ceramic)b
Totsl Total

Averaging or No Pit With With
Pollutant Period Guidelinen Action Conversion 221-F New MOX 221-F New

Carbon 8 hours IO,ooo @ 0.0891 0.148 0.141 0.I09 64.4 W.3
monoxide I hour 40,000 279 0.364 0.589 0.576 0.345 280 280

Nitrogen Annual Ioi.1 9.30 0.0225 0.00968 0.0093 0.00905 9.34 9.34
dioxide

pMio Annual 50 4.14 O.WI 39 0.0007240.000697 0,~515 4.14 4.14

24 hours I50 56.4 0.020 i 0.013 0.0125 0.W979 56.4 56.4

Sulfur Annual 80 15.1 0.0307 0.0166 0.0166 0.0306 15.2 15.2
dioxide 24 hours 365 219 0.42 0.229 0.229 0.42 220 220

3 hours I,300 962 1.09 0.615 0.613 1.11 964 964

Total Annual 75 14.7 0.00139 0.0007240.000697 0.000515 14.7 14.7
suspended
particulate
s

Toxicsc 24 hours 650 0.195 0 0 0 0.0585 0.254 0.254

~ The more strinsent of the Federal and State standards is presented if both exist for the averaging period,
~e concentrations for glass are less than or tbe same as those for ceram,c.

c Toxic hydrocarbons maybe emitted as ethylene glycol and other pollutants and were analyzed ethylene glycol. The State standard
for ethylene glycol is a 24-hr average of 650 @glm3.

Source: EPA 1997; SCDHEC 1996.

G-54



Air Qua/in,

G.5 REFERENCES

DOE (U.S. Department of Energy), 1995, Savannah Riverside Waste Management Final Environmental
/mpac~ Starement, DOE/EIS-02 17, Savannah River Operations Office, Aiken, SC, July.

DOE(U.S. Department of Energy), 1996a, Storage and Disposition of Weapons-UsabIe Fissile Materials
Fina[ Programmatic Enuironmen/a[ /mpact Statement, DOE/EIS-0229, Office of Fissile Materials Disposition,

Washington, DC, December.

DOE (U.S. Department of Energy), 1996b, Tank Waste Remediation System, Hanford Site, Rich[and,
Washing[on, Final Environmental [mpact Statement, DOEr’EIS-O189, Richland Operations Office, Richland,
WA, August.

DOE (U.S. Department of Energy), 1996c, Final Environmental Impact Statement for the Continued
Operation of the Pantex Plant and Associated Storage of Nuclear Weapon Components, DOE/EIS-0225,
Albuquerque Operations Office, Albuquerque, NM, November.

EPA(U,S. Environmental Protection Agency), 1997, Natiorra[ Primary and Secondary Ambient Air Quality
Standards, 40 CFR 50, March31.

ID DHW(Idafro Department of HeaIth and Welfare), 1995, Ru[esforthe Cotttro[ofAir Pol/L{tioninldaho,
577, “Ambient Standards for Specific Air Pollutants”; 585, “Toxic Air Pollutants Non-Carcinogenic
Increments''; 586, ``Toxic Air Pollutants Cwcinogenic Increments' '; IDAPA 16, Title 01, Chapter 01, Boise,
ID.

SCDHEC(South Caolina Dep~ment of Health and Environmental Control), 1996, Regulation 6/-62, Air
Pa[/ution Control Regulations and Standards, Standard 2,'cAmbient Air Quality Standwds''; Standard 8,
“Toxic Air Pollutants,” Air Pollution Control, Columbia, SC.

T~CC(Texas Natural Resources mdConsemation Commission), 1997a, Toxicology and Risk Assessment
(TARA) Section Staff, memo to Interested Parties, E~ect.rScreenirtg Leve/s(ESLs) Li$r, Austin, TX,
September 5.

TNRCC(Texas Natural Resources and Consemation Commission), 1997b, TNRCCRu[es, 101, ’’General
Rules (Air Quality)”; 112, ``Control of Alr Pollution from Sulfur Compounds (Reg. lIY'; 113, ’’Control of Air
Pollution from Toxic Materials (Reg. III),” Austin, TX.

UC (Regents of the University of California), 1998a, Pit Disassembly and Conversion Facility, Environmental
Impact Staremenr Data Reporr—Hanford Site, LA-UR-97-2907, Los Alamos National Laboratory, Los
Alamos, NM.

UC (Regents of the University of California), 1998b, Fissile Materials Disposition Program, EIS Data Ca[l
Input Report: Plutonium Immobilization Plant Using Glass in Existing Facilities at Hanford,
UCRL-ID- 128276, Lawrence Llvemrore National Laboratory, Livernrore, CA.

UC(Regents of the University of California), 1998c, Fissile Materials Disposition Program, EISData CalI
Input Report: Plutonium Immobilization Plant Using Ceramic in Existing Facilities at Hanford,
UCRL-ID- 128275, Lawrence Liverrrrore National Laboratory, Livermore, CA.

G-55



Surplus Phaor8iuntDisp<>siti<~tlDrafi Environmenral Impact Statement

UC (Regents of the University of California), 1998d, Response to the Surplus P[utf)nium Disposition
Environmental Impact Statement Data Call for a Mixed Oxide Fuel Fabrication Facility Located at the
Hanford Site, LA-UR-97-2064, Los Alamos National Laboratory, Los Alamos, NM.

UC (Regents of the University of California), 1998e, fir Disassembly and Conversion Facility, Environmental
Impact Statement Data Report—Idaho National Engineering and Environmental hboratory, Final Dra@,
LA-UR-97-2908, Los Alamos National Laboratory, Los Alamos, NM.

UC (Regents of the University of California), 1998f, Response to the Surplus Plutonium Disposition
Environmental Impact Statement Data Call for a Mixed Oxide Fuel Fabrication Facility Located at the Idaho
National Engineering and Environmental Laboratory, LA-UR-97-2065, Los Alamos National Laboratory,
Los Alamos, NM.

UC (Regents of the University of California), 1998g, Pit Disassembly and Conversion Facility, Environmental
Impact Statement Data Report—Pantex Plant, LA-UR-97-2909, Los Alamos National Laboratory, Los
Alamos, NM.

UC (Regents of the University of California), 1998b, Response to the Surplus Plutonium Disposition
Environmental Impact Statement Data Cal[for a Mixed Oxide Fuel Fabrication FaciliW heated at the Pantex
Ptan[, LA-UR-97-2067, Los Alamos National Laboratory, Los Alamos, NM.

UC (Regents of the University of California), 1998i, Pit Disassembly ati Conversion Facility, Environmental
Impact Statement Data Report—Savannah River Site, LA-UR-97-291 O, Los Alamos National Laboratory, Los
Alamos, NM.

UC (Regents of the University of California), 1998j, Fissile Materials Disposition Program, E{S Data Call
Input Report: Plutonium Immobilization Plant Using Ceramic in Existing Facilities at Savannah River Site,
UCRL-ID-1 28274, Lawrence Liverrnore National Laboratory, Liverrnore, CA.

UC (Regents of the University of California), 1998L Fissile Materials Disposition Program, EIS Data Call
Input Report: Plutonium Immobilization Plant Using Glass in Existing Facilities at Savannah River Site,
UCRL-ID- 128272, Lawrence Livermore National Laboratory, Liverrnore, CA.

UC (Regents of the University of California), 19981, Fissile Materials Disposition Program, EIS Data Call
Input Report: Plutonium Immobilization Plant Using Ceramic in New Facilities at Savannah River Site,
UCRL-ID- 128273, Lawrence Liverrnore National Laboratory, Livermore, CA,

UC (Regents of tbe University of California), 1998m, Fissi[e Materials Disposition Program, EJS Data Call
Input Report: Plutonium Immobilization Plant Using Glass in New Facilities at Savannah River Sire,
UCRL-ID- 128271, Lawrence Live more National Laboratory, Liverrnore, CA.

UC (Regents of the University of California), 1998n, Response to the Surplus Plutonium Disposition
Environmental Impact Statement Data Call for a Mixed Oxide Fuel Fabrication Facility Located at the
Savannah River Site, LA-UR-97-2066, Los Alamos National Laboratory, Los Alamos, NM.

WDEC (Washington Dep@ment of Ecology), 1994, Washington Administrative Code, Title 173, Chapter
173-460, “Controls for New Sources of Toxic Air Pollutants”; Chapter 173-470, “Standards for Particulate
Matter”; Chapter 173-474, “Ambient Air Quality Standards for Sulfur Oxide”; Chapter 173-475, “Ambient
Alr Quality Standards for Carbon Monoxide, Ozone, and Nitrogen Dioxide”; Chapter 173-481, “Ambient Air
Quality and Environmental Standards for Fluorides.”

G-56



Appendix H

Waste Management

This appendix describes the impacts on the waste management infrastructure that would occur if the proposed
surplus plutonium disposition facilities were Iucated at the Hanford Site (Hanford), Idaho National Engineering
and Environmental Laboratory (fNEEL), Pantex Plant (Pantex), or Savannah River Site (SRS), or if lead
assembly fabrication activities were located at INEEL (Argonne National Laborato~–West [ANL–W]),
Hanford, Lawrence Liverrnore National Laboratory (LLNL), Los Alamos National Laboratory (LANL), or
SRS. The waste types evaluated in this section are transuranic (TRU) waste (including mixed TRU waste),
low-level waste (LLW), mixed LLW, hazardous waste, nonhazardous solid waste, and nonhazardous liquid
waste. Major adverse impacts are not expected at any of the U.S. Department of Energy (DOE) sites, although

Pantex may have to convert some existing storage capacity into storage space for TRU waste and LLW.
Facilities for drum-gas testing, real-time radiography, and loading the TRU waste package transporter
(TRUPACT) for shipment to the Waste Isolation Pilot Plant (WIPP) may also be required at Pantex. The
Surplus Plutonium Disposition Envirorrmental Impact S?aterrrent (SPD EIS) assumes that all TRU waste
generated by surplus plutonium disposition facilities would have to be stored on the site until WJPP is ready
to accept this waste in 2016 (DOE 1997a: 17). Impacts from additional TRU waste stnrage at the DOE sites
should not be major. A description of the methuds used to estimate impacts on waste management facilities
is presented in Appendix F.8.

Decisions in the Rmords of Decision (RODS) for the Final Waste Management Programmatic Environmental
Impact Statement for Managing Treatment, Starage, and Disposal of Radioactive and Hazardous waste
(WM PEIS) (DOE 1997b) could affect where DOE would send wastes in the future and could result in the
closing of some existing waste management facilities and construction of new facilities at DOE sites. The
ROD for TRU waste issued on January 20, 1998, states that each of the DOE sites that currently has or will
generate TRU waste will prepare and store its TRU waste on the site for eventual shipment to WIPP. RODS
for LLW, mixed LLW, and hazardous waste are pending.

H.1 HANFORD

H.1.l Assessment Data

Impacts on Hanford waste management facilities were estimated using information on existing environmental
conditions from Chapter 3 arrd information on the characteristics of the proposed surplus plutonium disposition
facilities from Chapter 2 and the facility data reports. A description of the methcds used to evaluate impacts
on waste management facilities is presented in Appendix F.8.

H.1.2 Facitfties

H.1.2.1 Pit Conversion Facility

H.1.2.1.1 Construction of Pit Conversion Facility

Table H–1 compares the expected construction waste generation rates for the facility that may be constructed
at Hanford with the existing generation rates for Hanford waste. No radioactive waste would be generated
during the 3-year construction period because this action involves modification of uncontaminated buildings
only (UC 1998a). In addition, no soil contaminated with hazardous or radioactive constituents would be
generated during construction. However, if any were generated, the waste would be managed in accordance
with site practice and all applicable Federal and State regulations.
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Table H–1. Potential Waste Management Impacts of Construction
of P]t Conversion Facility in FMEF at Hanford

Estimated Waste Site Waste Percent of
Generation Generation Site Wazte

Waste Typea (m3/yr)b (m3/yr)c Generation
Hazardous 13 560 2

Nonhazardous

Liquid 1,300 200,000 I
Solid 28 43,000 <1

~ See definitions in Appendix F.8.
UC 1998a.

c From the waste management section in Chapter 3.
Key: FMEF, Fuels and Materials Examination Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in U.S. Department of Transportation (DOT)

approved containers and shipped off the site to pe~itted commercial treatment and disposal facilities
(UC 1998a). Hazardous waste generation for this facility is estimated to be 2 percent of existing annual
hazardous waste generation. The additional waste load generated during construction should not have a major
impact on the Hanford hazardous waste management system.

Nonhazardous solid waste includes office garbage, concrete and steel waste, and other construction trash.
Nonhazardous solid waste would be packaged in conformance with standard industrial practice and shipped
to offsite facilities for recycling or disposal (UC 1998a). Nonrecyclable solid sanit~ waste would be sent off
the site and would likely be disposed of in the Richland Sanitary Landfill. Waste metals and other recyclable
solid wastes would be sent off the site for recycling, and therefore were not included in the waste volumes,
Nonrecyclable, nonhazardous solid waste generated by this facility is estimated to be less than 1 percent of
existing annual waste generation. The additional waste load generated during construction should not have
a major impact on the nonhazardous solid waste management system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets (UC 1998a).
To be conservative, it was assumed that all nonhazardous liquid waste generated during construction would
be managed at onsite facilities, even though it is likely that much of this waste would be collected in portable
toilets and would be managed at offsite facilities. Nonhazardous liquid waste generation for this facilit is

Yestimated to be 1 percent of existing annual site waste generation, I percent of the 235,000-m /yr
(307,000-yd3/yr) capacity of the 400 Area sanitary sewer, and I percent of the 235,000-m3/yr (307,~-yd3/yr)
capacity of the Washington Public Power Supply System (WPPSS) Sewage Treatment Facility. Therefore,
the management of this additional waste should not have a major impact on the system during construction.

H.1.2.1.2 Operation of Plt Conversion Facility

The waste management facilities within the pit conversion facility would prucess, temporarily store, and ship
all wastes generated, Table H–2 compares the expected waste generation rates from operating the new facility
at Hanford with the existing generation rates for Hanford waste. No high-level waste (HLW) would be
generated by the facility (UC 1998a). Depending in pm on decisions in the RODS for the WM PEIS, wastes
could be treated and disposed of on the site or at other DOE sites or commercial facilities. Per the ROD for
TRU waste issued on Janu~ 20, 1998, TRU and mixed TRU waste would be certified on the site to current
WIPP waste acceptance criteria and shipped to WIPP for disposal. The SPD EIS also assumes that LLW,
mixed LLW, hazardous waste, and nonhazardous waste would be treated, stored, and disposed of in
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Table H-2. Potential Waste Management Impacts of Operation
of Plt Conversion Facility in FMEF at Hanford

Estimated Waste Site Waste Percent of
Generation Generation Site Wazte

Waste Type’ (m3/yr)b (m3/yr)c Generation

TRUd 18 450 4

LLW 60 3,902 2

Mixed LLW 1 847 <1

Hazardous 2 560 <1

Nonhazardous

Liquid 40,000 200,000 20

Solid 1,800 43,CS30 4

~ See definitions in Appendix F.8.
UC i998d.

~ From the waste management section in Chapter 3.
Includes m]xed TR(J waste.

Key: FMEF, Fuels and Materials Examination Facility LLW, low-level waste;
TRU, transuranic.

accordance with current site practices. Impacts of treatment, storage, and disposal of radioactive, hazardous,
and mixed wmtes at Hanford will be evaluated in the Hanford Site Solid (Radioactive and Hazardous) Waste
Program EIS being prepared by the DOE Rlchland Operations Office (DOE 1997c).

TRU wastes generated during operations include spent filters, used containers and quipment, paper and cloth
wipes, analflical and quality control samples, and solidified inorganic solutions. Lead-lined gloves are likely
to be managed as mixed TRU waste. It is anticipated that all TRU waste would be contact-handled waste.
TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at the new facility
(UC 1998a). Liquid TRU wastes would be evaporated or solidified before being packaged for storage.
Dram-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the Waste Receiving and Processing Facility at Hanford.

TRU waste generation for this facility is estimated to be 4 percent of existing annual waste generation and
1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility, A total
of 180 m3 (235 yd3) of TRU waste would be generated over the 10-year operation period. This would be
2 percent of the I I ,450m3(14,977 yd3) of contact-handled TRU waste currently in storage, and 1 percent of
the 17,000-m3 (22,200-yd3) storage capacity available at Hanford. Assuming that the waste were stored in
208-1 (55-gal) drums each with a capacity of 0.2 I m3 (0.27 yd3), about 860 drams would be required to store
this waste. Assuming that these drams can be stacked two high, that each dram occupies an area of 0.4 mz
(4 ft2), and adding a 50 percent factor for aisle space, a storage area of approximately 260 mz (310 yd2) would
be required. Impacts of the storage of additional quantities of TRU waste on less than 0.1 ha (0.25 acre) of
land at Hanford should not be major.

The 180 m3 (235 yd3) of TRU waste generated by this facility would & less than 1 percent of the 143,000 m3
(1 87,000 yd3) of contact-handled TRU wrote that DOE plans to dispo$e of at WfPP and witbin the 168,500-m3
(220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
Iikel y that the LLW generated during operations wou Id originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU wostc. LLW would be treated, packaged, certified, and
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accumulated at the new facilities &fore being transferred for additional treatment and/or disposal in existing
onsite facilities. Liquid LLW would be evaporated or solidified before being packaged for accumulation,
Tritium recovered from pit disassembly would be disposed of as LLW (UC 1998a). A total of 600 m3
(785 yd3) of LLW would be generated over the operation Pried. LLW generation for this facility is estimated
to be 2 percent of existing annual waste generation, less than 1 percent of the 1.74 million-m3
(2.28 milIion-yd3) disposal capacity of the LLW Burial Grounds, and less than 1 percent of the 230,000-m3
(301 ,000-yd3) capacity of the Grout Vaults. Using the 3,480-m3/ha ( 1,842-yd3/acre) disposal kmd usage factor

for Hanford published in the Storage and Disposition Final PEIS (DOE 1996a:E-9), 600 m3 (780 yd3) of
waste would require 0,17 ha (0.42 acre) of disposal space at Hanford. Therefore, impacts of the management
of this additional LLW at Hanford should not be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, scintillation vials from the

arralflical laboratory, arrd hazardous constituents that were introduced as patt of the incoming pits (UC 1998a).
Mixed LLW would be stabilized, packaged, and stored on the site for treatment and disposal in a manner
consistent with the site treatment plan for Hanford. Hanford currently treats and disposes of mixed LLW on
the site. These facilities or other treatment or disposal facilities that meet DOE criteria would be used. Mixed

LLW generation for this facility is estimated to be 1 m3/yr ( 1.3 yd3/yr) or less than I percent of existing annual
waste generation, and less than 1 percent of the 1,820-m3/yr (2,380 -yd3/ r) capacity of the Waste Receiving

;and Processing Facility. Over the operating life of the facility, the 10 m (13 yd3) of mixed LLW generated
would be less than 1 percent of the 16,800-m3 (22,000 -yd3) storage capacity of the Central Waste Complex,
and less than 1 percent of the 14,200-m3 ( 18,600-yd3) disposal capacity in the Radioactive Mixed Waste
Disposal Facility. Therefore, the management of this additional waste at Hanford should not have a major
impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
prmessing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, lead packaging, and contaminated
rags or wipes. Hazardous waste would be packaged for treatment and disposal at offsite permitted commercial
facilities (UC 1998a). Hazardous waste generation for this facility is estimated to be less than 1 percent of
existing annual waste generation. These wastes should not have a major impact on the hazardous waste
management system at Hanford.

Nonhazardous solid wrote includes office garbage, machine shop waste, and other industrial wastes from utility
and maintenance operations. Nonhazardous solid waste would be packaged in conformance with standard
industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles
would be sent off the site for recycling (UC 1998a), The remaining solid sanitary waste would be sent off the
site for disposal in the Ricblmd Sanitary Landfill. Nonrecyclable, nonhazardous solid waste generated by this
facility is estimated to be 4 percent of existing annual waste generation. This additional waste load should not
have a major impact on the nonhazardous solid waste management system at Hanford,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, arrd water closets and prmess
wastewater from lab sinks and drains, mop water, arrd cooling tower blowdown. Wastewater would be treated,
if necessary, before being discharged to the 400 Area sanitary sewer that connects to the WPPSS wastewater
treatment system (UC 1998a). Nonhazardous liquid waste generation for this facility is estimated to be
20 percent of the existing annual site waste generation, 17 percent of the 235,000-m3/~ (307,000-yd3/yr)
capacity of the 400 Area sanit~ sewer, artd 17 percent of the 235,000-m3/yr (307,000-yd /yr) capacit y of the
WPPSS Sewage Treatment Facility. Therefore, the management of this additional waste should not have a
major impact on the system,
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H.1.2.2 Immobilization Facility

H.1.2.2.1 Construction of Immobilization Facility

Table H–3 compares the expected construction waste generation rates for the immobilization facility that may
be constructed at Hanford with the existing generation rates for Hanford waste. No radioactive waste would
be generated during the 3-year construction period because this action involves modification of
uncontaminated buildings on}y (UC 1998b, 1998c). In addition, no soil contaminated with hazardous or
mdioactive constituents would be generated during construction. However, if any were generated, the waste
would be managed in accordance with site practice and all applicable Federal and State regulations,
Construction waste generation would be the same for both the ceramic and glass immobilization technologies
and would be the same for the 17-t (19-ton) and 50-t (55-ton) immobilization scenarios, because the same size
facility would be built under any scenario (UC 1998a, 1998b).

Table H–3. Potential Waste Management Impacts of Construction
of Immobilization Facility in FMEF at Hanford

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
Hazardous 4 560 1

Nonhazardous

Liquid 3,700 20Q,000 2

Solid I50 43,00Q <1
~ See definitions in Appendix F.S.

UC 1998b, 1998c.
c From the waste management section in Chapter 3,
Key: FMEF, Fuels a“d Materials Exami”atio” Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints, chemicals, as well as rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998b, 1998c). Hazardous waste generation
for this facility is estimated to be 1 percent of existing annual hazardous waste generation. The additional
waste load generated during construction should not have a major impact on the Hanford hazardous waste
management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite facilities for rec ycling or disposal (UC 1998b, 1998c). Nonrec yclable solid
sanitary waste would be sent off the site and would likely be disposed of in the Richland Sanitary Landfill.
Waste metals and other recyclable solid wastes would & sent off the site for recycling, and therefore were not
included in the waste volumes, Nonhazardous solid waste generation for this facility is estimated to be less
than 1 percent of existing annual waste generation. The additional waste load generated during construction
should not have a major impact on the nonhazardous solid waste management system at Hanford,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets
(UC 1998b, 1998c), To be consewative, it was assumed that all nonhazardous liquid waste generated during
construction would be managed at onsite facilities, even though it is likely that much of this waste would be
collected in portable toilets and would bc managed at offsite facilities, Nonhazardous liquid waste generation
for this facility is estimated to be 2 percent of existing annual site waste generation, 2 percent of the
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235,~-m3/ r (307,000-yd3/yr) cap~city of the 400 Area sanitaty sewer, and 2 percent of the 235,000-m3/yr
i(307,000-yd /yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, the management of this

additional waste should not have a major impact on the system during construction.

H.1.2.2.2 Operation of Immobilization Facility

The waste management facilities within the immobilization facility would process, temporarily store, and ship
all wastes generated. Table H-4 compas the expected waste generating rates from operating the new facility
at Hanford with the existing generation rates for Hanford waste. Although HLW would be used in the
immobilization prucess, no HLW would be generated by the facility (UC 1998b, 1998c). Depending in part
on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the site or at other
DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998, TRU and mixed
TRU waste would be certified on the site to cumnt WfPP waste acceptance criteria and shipped to WIPP for
disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would
be treated, stored, and disposed of in accordance with cument site practices. Waste generation would be the
same for both ceramic and glass immobilization technologies, but varies ktween the 17-t (19-ton) and the 50-t
(55-ton) immobilization cases (UC 1998b, 1998c). Impacts of treatment, storage, and disposal of radioactive,
hazardous, and mixed wastes at Hanford will be evaluated in the Hanford Site Solid (Radioactive and
Hazardous) Waste Program EIS being prepared by the DOE Richland Operations Office (DOE 1997c).

Table H4. Potential Waste Management Impacti of
Operation of Immobilization Facility in FMEF at Hanford

Estirnatti Waste Generation (m3/yr)b
Site Waste
Generation

Percent of Site Waste Generation

Waste Typea 17 t 50 t (m3/yr)c 17 t 50 t

TRUd 95 126 450 21 28

LLW 60 80 3,902 2 2

Mixed LLW 1 1 847 <1 <1

Hazardous 30 30 560 5 5

Nonhazardous

Liquid 23,000 25,00il 200,000 12 13

Solid 230 230 43,000 1 I

a See definitions in Appendix F.8.
b UC 1998b, 1998c.
~ From the waste management section in Chapter 3.

Inctudes tixed TRU waste.
Key: FMEF, Fuels and Materials Examination Facility; LLW, low-level waste; TRU, transuranic.

TRU wastes generated during operations include metal cladding from fuel elements, spent titters, used
containers and equipment, paper and cloth wipes, analytical and quality control samples, and solidified
inorganic solutions. Lead-lined gloves are likely to be managed as mixed TRU waste. It is anticipated that
all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged, and certified to
WIPP waste acceptance criteria at the new facilities (UC 1998b, 1998c). Liquid TRU wastes would be
evaporated or solidified before being packaged for storage. Drum-gas testing, real-time radiography, and
loading the TRUPACT for shipment to WIPP would occur at the Waste Receiving and Processing Facility

at Hanford.

TRU waste generation for this facility is estimated to be 2 I to 28 percent of existing annual waste generation
and 5 to 7 percent uf the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility.
A total of 950 to 1,260 m3 ( 1,240 to 1,650 yd3) of TRU waste would be generated over the 10-year operation
Priud. This would be 8 to 11 percent of the 11,450 m3 ( 14,977 yd3) of contact-handled TRU waste currently
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in storage and 6 to 7 percent of the 17,000-m3 (22,200-yd3) storage capacity available at Hanford. Assuming
the waste were stored in 208-1 (55-gal) dmms each with a capacity of 0,2 I m3 (0.27 yd3), about 4,500 to
6,000 drums would be required to store this waste. Assuming that these drums can be stacked two high, that
each dmm occupies an area of 0.4 mz (4 ft2), and adding a 50 percent factor for aisle space, a storage area of

approximately 1,400 to 1.800 m2 ( 1,671Jto 2.150 yd2) would ~ required. Impacts of the storage of additional
quantities of TRU waste on 0.14 to 0.18 ha (0.35 to 0.44 acre) of land at Hanford should not be major,

Tbe 950 to 1,260 m3 (1,240 to 1,650 yd3) of TRU waste generated by this facility would be 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500-m3 (220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WIPP are described in the W/PP Disposal Phase Final Supplemerrral EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
tbe LLW generated during operations would originate from activities in the prwessing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations witbin the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facility before being transferred for additional treatment and/or disposal in existing onsite facilities. Liquid
LLW would be evaporated or solidified before being packaged for accumulation (UC 1998b, 1998c). A total
of 600 to 800 m3 (780 to 1,000 yd3) of LLW would be generated over tbe operation pericd. LLW generation
for this facility is estimated to be 2 percent of existing annual waste generation, less than 1 percent of the
1.74 million-m3 (2.28 million-yd3) disposal capacity of the LLW Burial Grounds and less than 1 percent of
the 230,000-m3 (301 ,000-yd3) capacity of the Grout Vaults. Using the 3,480-m3ha (1 ,842-yd3/acre) disposal
land usage factor for Hanf~rd published in the Storage and Disposition Final PEIS (DOE 1996zE-9), 600 to
800 m3 (780 to 1,000 yd ) of waste would require 0.17 to 0.23 ha (0.42 to 0.57 acre) of disposal space at
Hanford. Therefore, impacts of tbe management of this additional LLW at Hanford should not be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, and scintillation vials from the
analytical laboratory (UC 1998b, 1998c). Mixed LLW would be stabilized, packaged, and stored on the site
for treatment and disposal in a manner consistent with the site treatment plan for Hanford. Hanford currently
treats and disposes of mixed LLW on the site. These facilities or other treatment or disposal facilities that meet
DOE criteria would be used. Mixed LLW generation for this facility is estimated to be 1 m3/yr (1.3 yd3/yr),
or less than 1 percent of existing annual waste generation. The I m3/yr (1.3 yd3/yr) of mixed LLW would be
less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr) capacit~ of the Waste Receiving and Processing Facility.
Over the operating life of this facility, the 10 m3 (13 yd ) of mixed LLW generated would be less than
I percent of tbe 16,800-m3 (22,000- d3) storage capacity of the Central Waste Complex, and less than

KI percent of tbe 14,200-m3 ( 18,600-yd ) disposal capacit y in the Radioactive Mixed Waste Disposal Facility,
Therefore, the management of this additional mixed LLW at Hanford should not have a major impact on the
mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, lubrication oils, film
processing fluids, hydraulic fluids, coolants, paints, chemicals, batteries, fluorescent light tubes, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at offsite
permitted commercial facilities (UC 1998b, 1998c). Assuming that all hazardous waste is managed on site,
ha2ardous waste generation for this facility is estimated to be 5 percent of existing annual waste generation.
These wastes should not have a major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop wastes, and other industrial wastes from
utility and maintenance operations, Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998b, 1998c). The remaining solid sanitary waste would
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be sent off the site for disposal in the Richland Sanitary Landfill. Nonrecyclable, nonhazardous solid waste
generated by this facility is estimated to be 1 percent of existing annual waste generation. This additional
waste load should not have a major impact on the nonhazardous solid waste management system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, ur’inals, and water closets and
wastewater from cooling tower blowdown. Wastcwater would be trcatd, if necessary, before king discharged
to the 400 Area sanitary sewer that connects to the WPPSS wastcwater treatment system (UC 1998b, 1998c).
Nonbazardous-liquid-waste generation for this facility is estimated to be 12 to 13 percent of the existing annual
site waste generation, 10 to 11 percent of the 235,000 -m3/yr (307,000-yd3/yr) capacity of the 4W Area sanitary
sewer, and 10 to 11 prcent of the 235,~-m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment
Facility. Therefore, the management of this additional waste should not have a major impact on the system.

H.1.2.3 MOX Facifity

H.1.2.3.1 Construction of MOX Facility

Table H–5 compares the expected construction waste generation rates for the facility that may be constructed
at Hanford with the existing generation rates for Hanford waste. No radioactive waste would be generated
during the 3-year construction period because this action involves new construction or modification of
uncontaminated buildings only (UC 1998d). In addhion, no soil contaminated with hazardous or radioactive
constituents would be generated during construction. However, if any were generated, the waste would be
managed in accordance with site practice and all applicable Federal and State regulations The amount of
waste generated during construction would vary if the Fuels and Materials Examination Facility (FMEF) needs
to be modified to accept the mixed oxide (MOX) facility versus constructing a new building
(UC 1998c:attacbment).

Table H-5. Potential Waste Management Impacts of Construction
of MOX Facifity in FMEF or New Construction at Hanford

Site WasteEstimated Waste Generation (m3/yr)b Generation Percent of Site Waste Generation

Waste Typea FMEF New (m31yr)c FMEF New
Hazardous 6 11 560 I 2

Nonhazardous

Liquid 12,000 I 3,000 2oo,m 6 7

Solid 280 820 43,m 1 2

a See definitions in Appendix F.8.
b UC 1998d.
c From the waste management section in Chapter 3.
Key: FMEF, Fuels and Materials Examination Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints, chemicals, and rags or wipes contaminated with these materials.
These wastes arc typically generated during construction of an industrial facility. Any hazardous waste
generated during construction would be packaged in DOT-approved containers and shipped off the site to
permitted commercial treatment and disposal facilities (UC 1998d), Hazardous waste generation for this
facility is estimated to k I to 2 percent of existing annual hazardous waste generation. The additional waste
load generated during construction should not have a major impact on the Hanford hazardous waste
management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash, Nonhazardous solid waste would be packaged in conformance with standard industrial
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practice and shipped to offsite facilities for recycling or disposal (UC 1998d). Nonrecyclable solid sanitary
waste would be sent off the site and would likely be disposed of in the Richland Sanitary Landfill. Waste
metals and other recyclable solid wastes would be sent off the site for recycling, and therefore were not
included in the waste volumes. Nonhazardous solid waste generation for this facility is estimated to be 1 to
2 percent of existing annual waste generation. Because these wastes would be managed at offsite facilities,
the additional waste load generated during construction should not have a major impact on the nonhazardous
solid waste management system at Hanford,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
waste water from dewatering (UC 1998d), To be conservative, it was assumed that all nonhazardous liquid
waste genemted during construction would be managed at onsite facilities, even though it is likely that much
of this waste would be collected in portable toilets and would be managed at offsite facilities. Nonhazardous
liquid-waste generation for this facility is estimated to be 6 to 7 percent of existing annual site waste
generation, 5 to 6 percent of the 235,000-m3/yr (307,~-yd3/yr) capacity of the 400 Area sanitary sewer, and
5 to 6 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility.
Therefore, the management of this additional waste should not have a major impact on the system
during construction.

H.1.2.3.2 Operation of MOX Facility

The waste management facilities within the MOX facility would prwess, temporarily store, and ship all wmtes
generated. Table H-6 compares the expected waste generation rates from o~rating the new facility at Hanford
with the existing generation rates for Hanford waste, No HLW would be generated by the facility (UC 1998d).
Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and
shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices. Waste
generation during operations would be the same whether the MOX facility is located in FMEF or in a new
building (UC 1998d:attachment). Impacts of treatment, storage, and disposal of radioactive, hazardous, and
mixed wastes at Hanford will be evaluated in the Hanford Site Solid (Radioactive and Hazardous) Waste
Program EIS being prepared by the DOE Richland Operations Office (DOE 1997c),

Table H-6. Potential Waste Management Impacts of Operation
of MOX Facility in FMEF or New Construction at Hanford

Estimated Waste Site Waste Percent of
Generation Generation Site Wsste

Waste Type’ (m3/yr)b (m3/yr)c Generation
TRUd 46 450 10

LLW 34 3,902 I

Mixed LLW 2 847 <1
Hazardous <1 560 <1
Nonhaz~dous

Liquid 25,000 200,000 13
Solid <150 43,000 <1

a See definitions in Appendix F.8.
b UC 1998d,
~ From the waste management section in Chapter 3,

Includes ndxed TRU waste,
Key: FMEF, Fuels and Materials Examination Facility; LLW, low-level waste;
TFtU, transuranic.
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TRU wastes generated during operations include spent filters, used containers and equipment, pa~r and cloth
wipes, analflical and quality control samples, solidified inorganic solutions, and dirty plutonium oxide scrap.
bad-lined gloves are likely to be managed as mixed TRU waste. It is anticipated that all TRU waste would
& contact-handled waste. TRU wastes would be treated, packaged, and certified to WIPP waste acceptance
criteria at the new facilities (UC 1998d). Liquid TRU wastes would be evaporated or solidified before being
packaged forstorage. Dmm-gas testing, real-time radiography, andloading the TRUPACT forshipmentto
WfPP would occur at the Waste Receiving and Prwessing Facility at Hanford.

TRU waste generation for this facility is estimated to be 10 percent of existing annual waste generation and
3 percent of the 1,820-m3/~ (2,380-yd3/yr) planned capacity of the Waste Receiving and Processing Facility.
Atotalof460m3(6Wyd )of TRUwaste would kgenemtedover thelO-yemopmtion period, This would
be 4 percent of the 11,450 m3 (14,977 yd3) of contact-handled TRU waste cur’rently in storage and 3 percent
of the 17,000-m3(22,200-yd3 )storage capacity available at Hanford. Assuming that thewaste were stored
in208-1(55-gal) drums each with acapacityof O.21 m3 (0.27 yd3), about 2,200 drums would be required to
store this waste. Assuming that these drums can be stacked two high, that each drum wcupies an area of
0,4 mz (4 f?), and adding a 50 percent factor for aisle space, a storage area of approximately 660 mz (790 yd2)
would be required. Impacts of the storage of additional quantities of TRU waste on 0.1 ha (0.25 acre) of kmd
at Hanford should not be major.

The 460 m3 (600 yd3) of TRU wazte generated by this facility would be less than 1 percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP arrd within the 168,500-m3
(220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP are
described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions, It is likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations within the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facility before being transferred for additional treatment and/or disposal in existing onsite facilities. Liquid
LLW would be evaporated or solidified before being packaged for accumulation (UC 1998d). A total of
340 m3 (445 yd3) of LLW would be generated over the operation period. LLW generation for this facility is
estimated to be 1 percent of existing annual waste generation, less than 1 percent of the 1.74 miOion-m3
(2.28 miOion-yd3) disposal capacity of the LLW Burial Grounds, and less than 1 percent of the 230,000-m3
(301 ,000-yd3) capacity of the Grout Vaults. Using the 3,480-m3ha (1,842-yd3/acre) disposal land usage factor
for Hanford published in the Srorage and Disposition Final PEIS (DOE 1996aE-9), 340 m3 (440 yd3) of
waste would require 0.1 ha (0.25 acre) of disposal space at Hanford. Therefore, impacts of the management
of this additional LLW at Hanford should not be major.

Mixed LLW includes solvents contaminated with plutonium and scintillation vials from the analytical
laboratory (UC 1998d). Mixed LLW would be stabilized, packaged, and stored on the site for treatment and
disposal in a mamrer consistent with the site treatment pkm for Hanford. Hanford currently treats and disposes
of mixed LLW on the site. These facilities or other treatment or disposal facilities that meet DOE criteria
would be used. Mixed LLW generation for this facility is estimated to be 2 m3/yr (2.6 yd3/yr) or less than
1 percent of existing annual waste generation, The 2 m3/yr (2.6 yd3/yr) of mixed LLW wnuld be less than
1 percent of the 1,820-m3/yr (2,380-yd3/ r) capacity of the Waste Receiving and Processing Facility. Over

?3the oprating life of this facility, the 20 m (26 yd ) of mixed LLW generated would be less than I percent of
the 16,800-m3 (22,000-yd3) storage capacity of the Central Waste Complex, and less than I percent of the
14,200-m3 ( 18,600-yd3) disposal capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the
management of this additional waste at Hanford should not have a major impact on the mixed LLW
management system.
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Hazardous waste generated during operations includes spent cleaning solutions, lubricants, oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at offsite permitted commercial facilities (UC 1998d). Hazardous waste generation for this facility
is estimated to be less than 1 percent of existing annual waste generation. These wastes should not have a
major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop waste, and other industrial wastes fmm utility
and maintenance operations. Nonhazardous solid waste would be packaged in conformance with standard
industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles
would k sent off the site for recycling (UC 1998d). The remaining solid sanitary waste would k sent off the
site for disposal in the Richland Sanit~ Landfill. Nonrecyclable, nonhazardous solid waste generation for
this facility is estimated to be less than I percent of existing annual waste generation. This additional waste
load should not have a major impact on the nonhazardous solid waste management system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
waatewater from lab sinks and drains, mop water, and cooling tower blowdown; and treated wastewater from
the liquid effluent treatment system. Wastewater would be treated, if necessary, before being discharged to
the 400 Area sanitary sewer that connects to the WPPSS wastewater treatment system (UC 1998d),
Nonhazardous-liquid-waste generation for this facility is estimated to be 13 ~rcent of the existing annual site
waste generation, 11 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the 400 Area sanitary sewer,

and 1I percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment Facility.
Therefore, the management of this additional waste should not have a major impact on the system.

H.1.2.4 Pit Conversion and Immobilization Facilities

H.1.2.4.1 Construction of Pit Conversion and Immobilization Facilities

Table H–7 compares the expected construction waste generation rates for the facilities that may be constnrcted
at Hanford with the existing generation rates for Hanford waste. No radioactive waste would be generated
during the 3-year construction period because this action involves modification of uncontaminated buildings
only (UC 1998a, 1998b, 1998c). In addition, no soil contaminated with hazardous or radioactive constituents
would be generated during construction. However, if any were generated, the waste would be managed in
accordance with site practice and all applicable Federal and State regulations. Construction waste generation
would be the same for both the ceramic and glass immobilization technologies and would be the same for the
17-t (19-ton) and 50-t (55-ton) immobilization scenarios, because the same size facility would be built under
any scenario (UC 1998b, 1998c).

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated ,dming constmction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998a, 1998b, 1998c). Hazardous waste
generation for this combination of facilities is estimated to be 3 percent of existing annual hazardous waste
generation. The additional waste load generated during construction should not have a major impact on the
Hanford hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
constrcrction trash. Nonhazardous solid waste would be packaged in conformance with st:mdilrd industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998a, 1998b, 199SC). Nonrecyclable
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Table H–7. Potential Waste Management Impac@ of Construction of
Pit Conversion and Immobilization Facilities in FMEF at Hanford

Estimated Waste Generation (m3/yr)b Percent of 8ite Wsste Generation
Immobilization Site Waste Immobilization

Pit (Ceramic or Generation Pit (Ceramic or Both
Waste Type” Conversion Glass) (m31yr)c Conversion Glass) Facilities

Hazardous 13 4 560 2 1 3

Nonhazardous

L!quid I ,300 3,700 200,000 1 2 3

Solid 28 150 43,000 <1 <1 <1
‘ Sec definitions in Appendix F.8.
b UC 1998a, 1998b, 1998c.
c From the waste management section in Chapter 3.
Key:FMEF, Fuels and Materials Examination Facility.

solid sanitary waste would be sent off the site and would likely be disposed of in the Richland Sanitary
Landfill. Waste metals md other recyclable solid wastes would k sent off the site for recycling, and therefore
were not included in the waste volumes. Nonrecyclable, nonhazardous solid waste generated by this
combination of facilities is estimated to be less than I percent of existing annual waste generation. The
additional wrote load generated during constmction should not have a major impact on the nonhazardous solid
waste management system at Hanford.

Nonhazardous liquid waste includes sanit~ waste from sinks, showers, urinals, and water closets (UC 1998a,
1998b, 1998c). To be conservative, it was assumed that all nonhazardous liquid waste generated during
construction would be managed at onsite facilities, even though it is likely that much of this waste would be
collected in portable toilets md would be managed at offsite facilities. Nonhazardous liquid waste generation
for this combination of facilities is estimated to be 3 percent of existing annual site wazte generation, 3 percent
of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the 400 Area sanitary sewer, and 3 percent of the
235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, the
management of this additional waste should not have a major impact on the system during construction.

H.1.2.4.2 Operation of Pit Conversion and Immobilization Facilities

The waste management facilities within the pit conversion and immobilization facilities would process,
tempomrily store, and ship all w=tes generated. Table H–8 compares the expected wazte generation rates from
operating the new facilities at Hanford with the existing generation rates for Hanford waste. Although HLW
would k used in the immobilization prucess, no HLW would be generated by the facilities (UC 1998a, 1998b,
1998c). De~nding in part on decisions in the RODS for the WM PEIS, wastes could be treated and disposed
of on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on
Jarruw 20, 1998, TRU mrd mixed TRU waste would bc certified on the site to cut’rent WLPP waste acceptance
criteria and shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current site
practices. Waste generation would be the same for both the ceramic and glass immobilization technologies,
but vuies between the 17-t (19-ton) and the 50-t (55-ton) immobilization cases (UC 1998b, 1998c). Impacts
of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at Hanford will be evaluated
in the Han~ord Site Solid (Radioactive and HazardoL[s) Waste Program EIS being prepared by the DOE
Richland Operations Office (DOE 1997c).
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Table H-g. Potential Waste Management Impacts of Operation of
pit Conversion and Immobilization Facilities in FMEF at Hanford

Estimated Waste Generation (m3/yr)b Percent of Site Waste Generation

Immobilization Site Waste Immobilization

Pit (Ceramic or Glass) Generation pit (Ceramic or Glass) Both
Waste Typea Conversion 17 t 50 t (m31yr)c Conversion 17 t 50 t Facilities

TRUd 18 95 126 450 4 21 28 25 to 32

LLW 60 60 80 3,902 2 2 2 3104

Mixed LLW 1 I 1 847 <1 <1 <1 <1

Hazardous 2 30 30 560 <1 5 5 6

Nonhazardous

Liquid 40,000 23,000 25,000 200,000 20 12 13 32 to 33

Solid 1,800 230 230 43,000 4 1 1 5
a See definitions in AppendixF.8.
b UC 1998a,1998b,1998c.
c Fromthe wastemanagementsectionin Chapter3.
d IncludesmixedTRU waste.
Key: FMEF,Fuels and Materials Examination Facility; LLW, low-level waste; TRU, transuranic.

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper and cloth wipes, analytical and quality control samples, and solidified
inorganic solutions. Lead-lined gloves are likely to be managed as mixed TRU waste. It is anticipated that
all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged, and certified to
WIPP waste acceptance criteria at the new facilities (UC 1998a, 1998b, 1998c). Liquid TRU wastes would
be evaporated or solidified before being packaged for storage. Drum-gas testing, real-time radiography, and
loading the TRUPACT for shipment to WIPP would occur at the Waste Receiving and Processing Facility
at Hanford.

TRU waste generation for this combination of facilities is estimated to be 25 to 32 percent of existing annual
waste generation and 6 to 8 percent of the 1,820-m3/yr (2,380 -yd3/yr) capacity of tbe Waste Receiving and
Prmessing Facility. A total of 1,130 to 1,440 m3 (1,480 to 1,880 yd3) of TRU waste would be generated over
the 10-year operation wricd. This would be 10 to 13 percent of the 1I ,450 m3 (14,977 yd3) of contact-handled
TRU waste currently in storage and 7 to 8 percent of the 17,000-m3 (22,200-yd3) storage capacity available
at Hanford. Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity of 0.2 I m3
(0.27 yd3), about 5,400 to 6,900 drums would be required to store this wrote. Assuming that these dmms can

& stacked two high, that each drum occupies an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle
space, a storage area of about 1,600 to 2,100 mz (1,910 to 2,510 yd2) would be required. Impacts of the
storage of additional quantities of TRU waste on 0.16 to 0.21 ha (0.40 to 0,5 I acre) of land at Hanford should
not be major.

The 1,130 to 1,440 m3 ( 1,480 to 1,880 yd3) of TRU waste generated by these facilities would be approximate y
1 percent of the 143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at
WIPP, and within the 168,500-m3 (220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal

of TRU waste at WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transferred for additional treatment and/or disposal in existing

H-13



Surplus Plutoniunl Disposition Drafi Environmental Impact Srufemenr

onsite facilities. Liquid LLW would be evaporated or solidified before being packaged for accumulation
(UC 1998a, 1998b, 1998c). Tritium recovered from pit disassembly would be disposed of as LLW
(UC 1998c). A total of 1,200 to 1,4W m3 (1 ,570 to 1,830 yd3) of LLW would be generated over the opration
Pried. LLW generation for this combination of facilities is estimated to be 3 to 4 percent of existing annual
waste generation, less than 1 Wrcent of the 1.74 miOion-m3 (2.28 million-yd3) disposal capacity of the LLW
Burial Grounds, and less than I percent of the 230,000-m3 (301 ,000-yd3) capacity of the Grout Vaults, Using
the 3,480 m3/ha ( 1,842-yd3/acre) disposal land usage factor for Hanford published in the Storage and

Disposition Final PEIS (DOE 1996aE-9), 1,200 to 1,400 m3 of waste would require 0.34 to 0.40 ha (0.84 to
0.99 acre) of disposal space at Hanford. Therefore, impacts of the management of this additional. LLW at
Hanford should not be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were introduced as part of the incoming pits
(UC 1998a, 1998b, 1998c). Mixed LLW would be stabilized, packaged, and stored on the site for treatment
and disposal in a manner consistent with the site treatment plan for Hanford, Hanford currently treats and
disposes of mixed LLW on the site. These facilities or other treatment or disposal facilities that meet
DOE criteria would be used. Mixed LLW generation for this combination of facilities is estimated to be
2 m3/yr (2.6 m3/yr) or less than 1 percent of existing annual waste generation, and less than 1 percent of the
1,820-m3/yr (2,380-yd3/yr) capacit of the Waste Receiving and Processing Facility. Over the operating lives

?.of these facilities, the 20 m3 (26 ft ) of mixed LLW generated would be less than 1 percent of the 16,800-m3
(22,000-yd3) storage capacity of the Central Waste Complex, and less than 1 percent of the 14,200-m3
( 18,600-yd3) disposal capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the management
of this addhional waste at Hanford should not have a major impact on the mixed LLW management system,

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at offsite permitted commercial facilities (UC 1998a, 1998b, 1998c). Hazardous waste generation
for this combination of facilities is estimated to be 6 prcent of existing annual wrote generation, These wastes
should not have a major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop waste, and other industrial wastes from utility
and maintenance operations. Nonhazmdous solid waste would be packaged in conformance with standard
industrial practice. Recyclable solid wastes such as office paper, metal cans, arrd plastic and glass bottles
would be sent off the site for recycling (UC 1998a, 1998b, 1998c), ‘fIre remaining solid sanitary waste would
be sent off the site for disposal in the Richland Sanitary Landfill. Nonrecyclable, nonhazardous solid waste
generated by this combination of facilities is estimated to be 5 percent of existing annual waste generation.
This additional waste load should not have a major impact on the nonhazardous solid waste management
system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinats, and water closets and, prwess
wastewater from lab sinks arsd drains, mop water, and cooling tower blowdown. Wastewater would b treated,
if necessary, kfore being discharged to the 400 Area sanitary sewer that connects to the WPPSS wastewater
treatment system (UC 1998a, 1998b, 1998c). Nonhazardous liquid waste generation for this combination of
facilities is estimated to be 32 to 33 percent of the existing annual site waste generation, 27 to 28 percent of
the 235,000-m3/yr (307,000-yd3/yr) capacity of the 400 Area sanitary sewer, and 27 to 28 percent of the
235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, the
management of this additional waste should not have a major impact on the system.
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H.1.2.5 Pit Conversion and MOX Facilities

H.1.2.5.1 Construction of Pit Conversion and MOX Facilities

Table H–9 compares the expected construction waste generation rates for the facilities that may be constructed
at Hanford with the existing generation rates for Hanford waste. No radioactive waste would be generated
during the 3-yem construction period because this action involves new construction or modification of
uncontaminated buildings only (UC 1998a, 1998d). In addition, no soil contaminated with hazardous or
radioactive constituents would b generated during construction. However, if any were generated, the waste
would be managed in accordance with site practice and all applicable Federal and State regulations. The
amount of waste generated during construction would vary if FMEF needs to be modified to accept the MOX
facility versus constructing a new building (UC 1998d:attachment).

Table H-9. Potential Waste Management Impacti of Construction of
Pit Conversion and MOX Facilities in FMEF or New MOX Facility at Hanford

Estimated Waste Generation (m3/yr)b Site Weste Percent of Site Waste Generation

Pit MOX Generation Pit Both
Waste Typea Conversion FMEF New (m3/yr)c Conversion MOX Facilities

Hazardous 13 6 11 560 2 lto2 3t04

Nonhazardous

Liquid l,3m 12,000 I 3,000 200,000 I 6t07 7

Solid 28 280 820 43,000 <1 lt02 I102

a See definitions in Appendix F.8
b UC 1998a, 1998d.
c From the waste management section in Chapter 3.
Key: FMEF, Fuels and Materials Examination Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during constmction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998a, 1998d), Hazardous waste generation
for this combination of facilities is estimated to be 3 to 4 percent of existing annual hazardous waste
generation. The additional waste load generated dur’ing construction should not have a major impact on the
Hanford hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998a, 1998d). Non recyclable solid
sanitary waste would be sent off the site and would likely be disposed of in the Richland Sanitq Landfill.
Waste metals and other recyclable solid wastes would be sent off the site for recycling, and therefore were not

included inthe waste volumes. Nonrecyclable, nonhazardous solid waste generated bythis combination of
facilities isestimated to be 1 to2percent ofexisting annual waste generation. Theadditional waste load
generated during construction should not have a major impact on the nonhazardous solid waste management
system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from dewatering (UC 1998a, 1998d). To beconservative, it wasassumed that all nonhazardous
liquid waste generated during construction would be managed at onsite facilities, even though it is likely that
much of this waste would be collected in portable toilets and would be managed at offsite facilities.
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Nonhazardous liquid waste generation for this combination of facilities is estimated to k 7 percent of existing
annual site waste generation, 6 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the 400 Area sanitary
sewer, and 6 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the WPPSS Sewage Treatment
Facility. Therefore, the management of this additional waste should not have a major impact on the system
during constmction,

H.1.2.5.2 Operation of Pit Conversion and MOX Facilities

The waste management facilities within the pit conversion and MOX facilities would prucess, temporarily
store, and ship all wastes generated. Table H– 10 compares the expected waste generation rates from oprating
the new facilities at Hanford with the existing generation rates for Hanford waste. No HLW would be
generated by the facilities (UC 1998a, 1998d). Depending in part on d~isions in the RODS for the WM PEIS,

wmtescould k@atdmd disposed ofonthe site oratotier DOEsites orcommercid facilities. Perthe ROD

for TRU waste issued on January 20, 1998, TRUandmixed TRUwaste would bccertified onthe site to

current WfPPwaste acceptance criteria and shipped to WfPP for disposal. The SPDEISalso assumes that

LLW, mixed LLW, hazardous waste, and nonhazardous waste would be treated, stored, and disposed of i“
accordance with crrment site practices. Waste generation during operations would be the same whether the
MOXfacility islwamd in FMEForin anew building (UCl998d:atmchment). Impacts oftmatment, storage,
and disposal of radioactive, hazardous, and mixed wastes at Hanford will beevahtated inthe Han~ord,Site
Solid (Radioactive and Hazardous) Wa$re Program EISbeing prepared bythe DOE Richland Operations
Office (DOE 1997c).

Table H-IO. Potential Waste Management Impacta of Operationof
Plt Conversion and MOX Facilities in FMEF or New MOX Facifity at Hanford

Estimated Waste Generation (m3/yr)b sitewa~te Percent of Site Waste Generation
Pit Generation Pit Both

Waste Typea Conversion MOX (m3/yr) c Conversion MOX Facilities
TRUd 18 46 450 4 10 14

LLW 60 34 3,902 2 I 2

Mixed LLW 1 2 847 <1 <1 <1

Hazardous 2 <1 560 <1 <1 1

Nonhazardous

Liquid 40,000 25,000 200,000 20 13 33

Solid I ,800 <150 43,m 4 <1 5

~ Seedefinitions in Appendix F,8.
UC 1998a, 1998d.

~ Fromthe:aste management section in Chapter3,
Inctudes nuxed ~U waste.

Ke~ FMEF, Fuels and Materials Examination Facilit~ LLW, low-level waste; ~U, transuranic.

TRU wmtes generated during o~rations include spent filters., used containers and equipment, paper and cloth
wi~s, mdflicd mdqudity control smples, solidified inorganic solutions, anddirty plutonium oxide scrap.
Lead-lined glovesare likely to bemanaged asmixed TRU waste. Itisanticipated that all TRU waste would
becontact-handled waste, TRUwastes would bet~ated, packaged, andce~ified to WWPwmte acceptance
criteria atthenew facilities (UC 1998a, 1998d), Liquid TRUwastes would kevaporated orsolidifiedbfore
being packaged forstorage. Dmm-gmtesting, md-timeradio~phy, mdloadingthe TRUPACTforshipment
to WfPP would uccur at the Waste Receiving arrd Processing Facililty at Hanford,

TRU waste generation for this combination of facilities is estimated to be 14 percent of existing annual waste
generation and4percent of the l,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Prmessing
Facility. Atotalof640 m3(837yd3) of TRUwaste would degenerated overthe 10-year operation period,
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This would be 6 percent of the 11,450 m3 (14,977 yd3) of contact-handled TRU waste currently in storage and
4 percent of the 17,000-m3 (22,200-yd3) storage capacity available at Hanford. Assuming that the waste were
stored in 208-1 (55-gal) drums each with a capacity of 0.2 I m3 (0.27 yd3), about 3,000 drums would be
~uired to store this waste. Assuming that these dmms can be stacked two high, that each drum occupies an
area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of approximately 900 m2
(1, 100 yd2) would be required. Impacts of the storage of additional quantities of TRU waste on 0.1 ha
(0.25 acre) of land at Hanford should not be major.

The 640 m3 (837 yd 3 of TRU waste generated by these facilities would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and within
the 168,500-m3 (220,400 -yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WIPP are described in the WIPP Disposal Phase Final Supplemental E/S (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transferred for additional treatment arrd/or disposal in existing
onsite facilities. Liquid LLW would be evaporated or solidified before being packaged for accumulation.
Tritium recovered from pit disassembly would be disposed of as LLW (UC 1998a). A total of 940 m3
(1,230 yd3) of LLW would be generated over the operation period. LLW generation for this combination of
facilities is estimated to be 2 ercent of existing annual waste generation, less than 1 percent of the

!1.74 million-m3 (2.28 million-yd ) disposal capacity of the LLW Burial Grounds, and less than 1 percent of
the 230,000-m3 (301 ,000-yd3) capacity of the Grout Vaults. Using the 3,480-m3/ha ( 1,842-yd3/acre) disposal
land usage factor for Harrford published in the Storage and Disposition Final PEIS (DOE 1996aE-9), 940 m3
(1,230 yd3) of waste would require 0.27 ha (0.67 acre) of disposal space at Hanford. Therefore, impacts of
the management of this additional LLW at Hanford should not be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, scintillation vials from tbe
analytical laborato~, and hazardous constituents that were introduced as part of the incoming pits
(UC 1998a, 1998d). Mixed LLW would be stabilized, packaged, and stored on the site for treatment and
disposal in a manner consistent with the site treatment plan for Hanford. Harrford currently treats md disposes
of mixed LLW on the site. These facilities or other treatment or disposal facilities that meet DOE criteria
would be used. Mixed LLW generation fur this combination of facilities is estimated to be 3 m3/yr (3.9 yd3/yr)
or less than 1 percent of existing annual waste generation, and less than 1 percent of the 1,820-m3/yr
(2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility. Over the operating lives of these
facilities, the 30 m3 (39 yd3) of mixed LLW generated would be less than 1 percent of the 16,800-m3
(22,000-yd3) storage capacity of the Central Waste Complex, and less than 1 percent of the 14,200-m3
(18,600-yd3) disposal capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the management
of this additional waste at Hanford should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent Iigbt tubes,

lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at offsite permitted commercial facilities (UC 1998a, 1998d). Hazardous waste generation for this
combination of facilities is estimated to be 1 percent of existing annual waste generation. These wastes should
not have a major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazwdous solid waste would be packaged in conformance with
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standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998a, 1998d). The remaining solid sanitary waste would
be sent off the site for disposal in the Richland Sanitary Landfill. Nonrecyclable, nonhazardous solid waste
generated by this combination of facilities is estimated to be 5 percent of existing annual waste generation,
This additional waste load should not have a major impact on the nonhazardous solid waste management
system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wastewater from lab sinks and drains, mop water, and cmling tower blowdown; and treated wastewater from
the liquid effluent treatment system. Wastewater would be treated, if necessary, before being discharged to
the 400 Area sanitary sewer that connects to the WPPSS wastewater treatment system (UC 1998a, 1998d).
Nonhazardous liquid waste generation for this combination of facilities is estimated to be 33 percent of the
existing annual site waste generation, 28 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the
400 Area sanitary sewer, and 28 prcent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS Sewage
Treatment Facility. Therefore, the management of this additional waste should not have a major impact on
the system.

H.1.2.6 Immobilization and MOX Facilities

H.1.2.6.1 Construction of Immobilization and MOX Facilities

Table H-1 1 compares the expected construction waste generation rates for the facilities that may be
constructed at Hanford with the existing generation rates for Hanford waste. No radioactive waste would be
generated during the 3-year construction pericd because this action involves new construction or modification
of uncontaminated buildings only (UC 1998b, 1998c, 1998d). In addition, no soil contaminated with
hazardous or radioactive constituents would be generated during construction, However, if any were
generated, the waste would be managed in accordance with site practice and all applicable Federal and State
regulations, Construction waste generation would be the same for ceramic and glass immobilization
technologies (UC 1998b, 1998c), although the amount of waste generated during construction would vary if
FMEF needs to be modified to accept the immobilization and MOX facilities versus constructing a new
building for MOX (UC 1998d).

Table H-1 1. Potential Waste Management Impacts of Construction of
Collocating Immobilization and MOX Facilities in FMEF or New MOX Facility at Hanford

Estimated Waste Generation (m3/yr)b Percent of Site Waste Generation
IF in FMEF Both

(Ceramic or Glass) MOX Site Waste IF Facilities

Wlo Generation Cerasrdc Both in New
Waste Type” WIMOX MOX FMEF New (m3/yr)c or Glaaa MOX FMEF MOX

Hazardous 7 4 6 11 560 1 1-2 2 3

Nonhazardous

Liquid 6,300 3,700 I2,000 13,000 200,000 2-3 6-7 9 8

Solid 230 150 280 820 43,000 <1-1 1-2 I 2
~ See definitions in Appendix F.8.

UC 1998b, 1998c, 1998d,
c From the waste management section in Chapter 3.
Key: FMEF, Fuels and Materials Examination Facility; IF, immobilization Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
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waste generated during construction would be packaged in DOT-approved containers and shipped off the site

to permitted commercial treatment and disposal facilities (UC 1998b, 1998c, 1998d). Hazardous waste
generation for this combination of facilities is estimated to be 2 to 3 percent of existing annual hazardous waste
generation. The additional waste load generated during construction should not have a major impact on the
Hanford hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998b, 1998c, 1998d). Nonrecyclable
solid sanitary waste would be sent off the site and would likely be disposed of in the Richland Sanitary
Landfill. Waste metals and other recyclable solid wastes would be sent off the site for recycling, and therefore
were not included in the waste volumes. Nonrecyclable, nonhazardous solid waste generated by this
combination of facilities is estimated to be 1 to 2 percent of existing annual waste generation. Tbe additional
waste load generated during construction should not have a major impact on the nonhazardous solid waste
management system at Hanford.

Nonhazardous liquid was!e includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from dewatering (UC 1998b, 1998c, 1998d). To be conservative, it was assumed that all
nonhazardous liquid waste generated during construction would be managed at onsite facilities, even though
it is likely that much of this waste would be collected in portable toilets and would be managed at offsite
facilities. Nonhazardous liquid waste generation for this combination of facilities is estimated to be 8 to
9 percent of existing annual site waste generation, 7 to 8 percent of tbe 235,000-m3/yr (307,000 -yd3/yr)
capacity of the 400 Area sanitary sewer, and 7 to 8 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of
the WPPSS Sewage Treatment Facility. Therefore, the management of this additional waste should not have
a major impact on the system during construction.

H.1.2.6.2 Operation of Immobilization and MOX Facilities

The waste management facilities within the immobilization and MOX facilities would process, temporarily
store, md ship all wmtes generated. Table H–12 compares the expected waste generation rates from operating
the new facilities at Hanford with tbe existing generation rates for Hanford waste. Although HLW would be
used in the immobilization process, no HLW would be generated by the facilities (UC 1998b, 1998c, 1998d).
Depending in pm on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on Janu~ 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance criteria and
shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with cument site practices. Waste
generation would be the same for ceramic and glass immobilization technologies (UC 1998b, 1998c) and
would be the same whether the MOX facility is located in FMEF or in a new building (UC 1998d:attachment).
Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at Hanford will be
evaluated in the Hanford Site Solid (Radioactive and Hazardous) Waste Program EIS being prepared by the
DOE Richland Operations Office (DOE 1997c).

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper and cloth wipes, analytical and quality control samples, solidified inorganic
solutions, and dirty plutonium oxide scrap. Lead-lined gloves are likely to be managed as mixed TRU waste.
It is anticipated that all TRU wrote would be contact-handled waste. TRU wastes would be treated, packaged,
and certified to WIPP waste acceptance criteria at the new fticilities (UC 1998b, 1998c, 1998d). Liquid TRU
wastes would be evflporated or solidified before being packaged for storage. Drum-gas testing, real-time
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Table H–12. Potential Waste Management Impacts of Operation of Collocating Immobilization
and MOX Facilities in FMEF or New MOX Facility at Hanford

Estimated Waste Generation (m3/yr)b Percent of Site Wa3te Generation
Immobilization Site Waste Immobilization

(Ceramic or Generation (Ceramic or Both
Waste Typea Glass) MOX (m3/yr)c Glass) MOX Facilities

TRUd 95 46 450 21 10 31

LLW 60 34 3,902 2 1 2

Mixed LLW 1 2 847 <1 <1 <1

Hazardous 30 <1 560 5 <1 6

Nonhazardous

Liquid 23,000 25,000 200,000 12 13 24

Solid 230 <150 43,t300 I <1 1
a See definitions in Appendix F.8.
b UC 1998b, 1998c, 1998d.
~ From the waste management section in Chapter 3.

Includes m!xed TRU waste.
Key: FMEF, Fuels and Materials Examination Facility; LLW, low-level waste TRU, transuranic.

radiography, and loading the TRUPACT for shipment to WIPP would occur at the Waste Receiving and
Processing Facility at Hanford.

TRU waste generation for this combination of facilities is estimated tobe31 percent of existing annual waste
generation and 8 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing
Facility. A total of 1,410 m3 ( 1,840 yd3) of TRU waste would be generated over the 10-year operation period.
This would be 12 percent of the 11,450 m3 (14,977 yd3) of contact-handled TRU waste currently in storage,
and 8 percent of the 17,000-m3 (22,200 -yd3) storage capacity available at Hanford. Assuming that the waste
were stored in 208-I (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3), about 6,700 dmms would be
required to store this waste. Assuming that these dmms can be stacked two high, that each drum occupies an
area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 2,000 m2
(2,400 ydz) would be required. Impacts of the storage of additional quantities of TRU waste on 0.20 ha
(0.49 acre) of land at Hanford should not be major.

The 1,410 m3 (1,840 yd3) of TRU waste generated by these facilities would be I percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within the 168,500-m3
(220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final Supplemen/a[ EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations within the gloveboxes are likely
to generate mostly TRU waste (UC 1998b, 1998c). LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transferred for additional treatment and/or disposal in existing
on site faci Iities. Liquid LLW would be evaporated or solidified before being packaged for accumulation
(UC 1998b, 1998c, 1998d). A total of 940 m3 ( 1,230 yd3) of LLW would be generated over the operation

pericd. LLW generation for this combination of facilities is estimated to be 2 percent of existing annual waste
generation, less than I percent of the 1.74 million-m3 (2,28 million-yd3) disposal capacity of the LLW Burial
Grounds, and less than 1 percent of the 230,000-m3 (30 1,000-yd3) capacity of the Grout Vaults. Using the
3,480-m3/?ra ( 1,842-yd3/acre) disposal kind usage factor for Hanford published in the Storage and Disposition
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Final PE/S (DOE 1996aE-9), 940 m3 ( 1,230 yd3) of waste would require 0.27 ha (0.67 acre) of disposal space

at Hanford. Therefore, impacts of the management of this additional LLW at Hanford should not be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, and scintillation vials from the
analytical laboratory (UC 1998b, 1998c, 1998d), Mixed LLW would be stabilized, packaged, and stored on
the site for treatment and disposal in a manner consistent with the site treatment plan for Hanford. Hanford
ccrmntly treats and disposes of mixed LLW on the site, These facilities or other treatment or disposal facilities
that meet DOE criteria would be used. Mixed LLW generation for this combination of facilities is estimated
to be 3 m3/yr (3.9 yd3/yr) or less than I percent of existing annual waste generation, and less than 1 percent
of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing Facility. Over the operating
life of these facilities, the 30 m3 (39 yd3) of mixed LLW generated would be less than 1 percent of the
16,800-m3 (22,000-yd 3 storage capacity of the Central Waste Complex, and less than I percent of the
14,200-m3 ( 18,600-yd3) disposal capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the
management of this additional waste at Hanford should not have a major impact on the mixed LLW
management system.

Hazardous waste generated during operations includes spent cleaning solutions, lubricants, oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes, Hazardous waste would be packaged for treatment and
disposal at offsite permitted commercial facilities (UC 1998b, 1998c, 1998d). Hazardous waste generation
for this combination of facilities is estimated to be less than 6 percent of existing annual waste generation.
These wastes should not have a major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations, Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998b, 1998c, 1998d). The remaining solid sanitary waste
would be sent off the site for disposal in the Richland Sanit~ Landfill. Nonrecyclable, nonhazardous solid
waste generated by this combination of facilities is estimated to be 1 percent of existing annual waste
generation. This additional waste load should not have a major impact on the nonhazardous solid waste
management system at Hanford,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; prwess
wastewater from Iab sinks and dmins, mop water, cooling tower blowdown; and treated wastewater from the
liquid effluent treatment system. Wastewater would be treated, if necessary, before being discharged to the
400 Area sanitary sewer that connwts to the WPPSS wastewater treatment system (UC 1998b, 1998c, 1998d).
Nonhazardous liquid waste generation for this combination of facilities is estimated to be 24 percent of the
existing annual site waste generation, 20 percent of the 235,000 -m3/yr (307,000 -yd3/yr) capacity of the
400 Area sanit~ sewer, and 20 percent of the 235,000-m3/yr (307,000-yd3/yr) capacity of the WPPSS’Sewage
Treatment Facility. Therefore, the management of this additional waste should not have a major impact on
the system.

H.1.2.7 Plt Conversion, Immob]lfzation, and MOX Facilities

H.1.2.7.1 Construction of Pit Conversion, Immobilization, and MOX Facilities

Table H-1 3 compares the expected construction waste gerieration rates for the facilities that may be
constrcrcted at Hanford with the existing generation rates for Hanford waste, No radioactive waste would be
generated during the 3-year construction period because this action involves new construction and meditication
of uncontaminated buildings only (UC 1998a, 1998b, 1998c, 1998d). In addition, no soil contaminated with
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Table H-13. Potential Waste Management Impacts of Construction of
Pit Conversion and Immobilization Facilities in FMEF and New MOX Facility at Hanford

Estimated Waste Generation (rn3/Yr)b Percent of Site Waste Generation
Immobilization Site Waste Immobilization

Pit (Ceramic or Generation Pit (Ceramic or All
Waste Typea Conversion Glass) MOX (m3/yr)’ Conversion Glass) MOX Facilities

Hazardous 13 4 II 560 2 I 2 5
Nonhazardous

Liquid 1,300 3,700 13,000 200,000 I 2 7 9

Solid 28 150 820 43,000 <1 <1 2 2
‘ See definitions in Appendix F.8.
b UC 1998a, 1998b, 1998c, 1998d.
c From the waste management section in Chapter 3.
Key: FMEF, Fuels and Materials Examination Facility.

hazardous or radioactive constituents would be generated during construction. However, if any were
generated, the was!e would bc managed in accordance with site practice and all applicable Federal and State
regulations, Constriction waste generation would be the same for ceramic and glass immobilization
technologies (UC 1998b, 1998c).

Hazardous waste generated during constmction includes liquids such as spent cleaning solutions, motor oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during the 3-year construction period would be packaged in DOT-approved containers and
shipped off the site to permitted commercial treatment and disposal facilities (UC 1998a, 1998b, 1998c,
1998d). Hazardous waste generation for this combination of facilities is estimated to be 5 percent of existing
annual hazardous waste generation. The additional waste load generated during construction should not have
a major impact on the Hanford hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite Facilities for recycling or disposal (UC 1998a, i 998b, 1998c, 1998d).
Nonrecyclable solid sanit~ waste would be sent off the site and would likely be disposed of in the Richland
Sanitary Landfill. Waste metals und other recyclable solid wastes would be sent off the site for recycling, and
therefore were not included in the waste volumes. Nonrecyclable, nonhazardous solid waste generated by this
combination of facilities is estimated to be 2 percent of existing annual waste generation. The additional waste
load generated during construction should not have a major impact on the nonhazardous solid waste
management system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from dewatering (UC 1998a, 1998b, 1998c, 1998d). To be conservative, it was assumed that all
nonhazardous liquid waste generated during construction would be managed at onsite facilities, even though
it is likely that much of this waste would be collected in portable toilets and would be managed at offsite
facilities. Nonhazardous liquid waste generation for this combination of facilities is estimated to be 9 percent

of existing annual site waste generation, 8 percent of the 235,000-m3/ r (307,000 -yd3/yr) capacity of the
?400 Area sanitary sewer, and 8 percent of the 235,000-m3/yr (307,000-yd /yr) capacity of the WPPSS Sewage

Treatment Facility. Therefore, the management of this additional waste should not have a major impact on
the system during constmction,
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H.1.2.7.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

The waste management facilities within the pit conversion, immobilization, and MOX facilities would prmess,
temporarily store, and ship all wastes generated, Table H-1 4 compares the expected waste generation rates
from operating the new facilities at Hanford with the existing generation rates for Hanford waste. Although
HLW would be used in the immobilizatoin process, no HLW would be generated by the facilities (UC 1998a,
1998b, 1998c, 1998d). Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated
and disposed of on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued
on January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste
acceptance criteria and shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW,
hazardous waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current
site practices. Waste generation would be the same for ceramic and glass immobilization technologies
(UC 1998b, 1998c). Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes
at Hanford will be evaluated in the Hanford .Si/eSolid (Radioactive and Hazardous) Waste Program E/S being
prepared by the DOE Richland Operations Office (DOE 1997c).

Table H-14. Potential Waste Management Impacts of Operation of
Pit Conversion and Immobilization Facilities in FMEF and New MOX Facilities at Hanford

Estimsted Waste Generation (m3/yr)b Percent of Site Waste Generation
Immobilization Site Waste Immobilization

Pit (Ceramic or Generation Pit (Ceramic or All
Waste Type’ Conversion Glass) MOX ~3 *r)c Corrverzion Glass) MOX Facilities

TRUd 18 95 46 450 4 21 10 35

LLW 60 60 34 3,902 2 2 I 4

Mixed LLW 1 I 2 847 <1 <1 <1 <1

Hazardous 2 30 <1 560 <1 5 <1 6

Nonhazardous

Liquid 40,mo 23,000 25,000 200,000 20 12 13 44

Solid 1,800 230 <150 43,000 4 I <1 5

~ See definitions in Appendix F.8.
UC 1998a, 1998b, 1998c, 1998d.

~ From the waste management section in Chapter 3.
Includes fixed TRU wasle.

Key:FMEF, Fuels and Materials Examination Facility; LLW, low-level w~st% TRU, transuranic.

TRU wastes generated during oprations include metal cladding from fuel elements, spent filters, sweepings,
used containers and equipment, paper and cloth wipes, analytical and quality control samples, solidified
inorganic solutions, and dirty plutonium oxide scrap. Lead-lined gloves are likely to be managed as mixed
TRU waste. It is anticipated that all TRU waste would be contact-handled waste. TRU wastes would be
treated, packaged, and certified to WIPP waste acceptance criteria at the new facility (UC 1998a, 1998b,
1998c, 1998d). Liquid TRU wastes would be evaporated or solidified before being packaged for storage.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would wcur at
the Waste Receiving and Processing Facility at Hanford.

TRU waste generation for this combination of facilities is estimated to be 35 percent of existing annual waste
generation and 9 percent of the 1,820-m3/yr (2,380-yd3/yr) capacity of the Waste Receiving and Processing
Facility. A total of 1,590 m3 (2,080 yd3) of TRU waste would be generated over the 10-year operation periud.
This would be 14 percent of the 11,450 m3 (14,977 yd3) of contact-hondled TRU waste currentl y in storage,
and 9 ~rcent of the 17,000-m3 (22,200-yd3) storage capacity available at Hmrford. Assuming that the waste
were stored in 208-1 (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3), about 7,600 drums would be
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required to sto~ this waste. Assuming that these drums can be stacked two high, that each drum uccupies an
ma of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of approximately 2,300 m2
(2,750 yd2) would be required. Impacts of the storage of additional quantities of TRU waste on 0,23 ha
(0.57 acre) of land at Hanford should not be major.

The 1,590 m3 (2,080 yd3) of TRU waste generated by these facilities would be 1 percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within the 168,500-~
(220,400-yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final SL1pplemental EIS (DOE 1997d),

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
glove boxes are likely to generate mostly TRU waste (UC 1998a, 1998b, 1998c). LLW would be treated,
packaged, certified, and accumulated at the new facilities before being transferred for additional treatment
and/or disposal in existing onsite facilities. Liquid LLW would be evaporated or solidified before being
packaged for accumulation (UC 1998a, 1998b, 1998c, 1998d). Tritium recovered from pit disassembly would
be disposed of as LLW (UC 1998d). A total of 1,540 m3 (2,010 yd3) of LLW would be generated over the
operation period. LLW generation for this combination of facilities is estimated to be 4 percent of existing
annual waste generation, less than I percent of the 1.74 million-m3 (2.28 million-yd3) disposal capacity of the
LLW Burial Grounds, and less than 1 percent of the 230,000-m3 (301 ,000-yd3) capacity of the Grout Vaults.
Using tfre 3,480-m3/ha ( 1,842-yd3/acre) disposal land usage factor for Hanford published in the Srorage and
Dispo$itiorz Final PE/S (DOE 1996a:E-9), 1,540 m3 of waste would require 0.44 ha (1. I acre) of disposal
space at Hanford. Therefore, impacts of the management of this additional LLW at Hanford should not
be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were introduced as part of the incoming pits (UC 1998a,
1998b, 1998c, 1998d). Mixed LLW would be stabilized, packaged, and stored onsite for treatment and
disposal in a manner consistent with the site treatment plan for Hanford. Hanford cumently treats and disposes
of mixed LLW on the site. These facilities or other treatment or disposal facilities that meet DOE criteria
would be used. Mixed LLW generation for this combination of facilities is estimated to be 4 m3/yr (5.2 yd3/yr)
or less than 1 percent of existing annual waste generation, and less than 1 percent of the 1,820-m3/yr
(2,380 -yd3/yr) capacity of the Waste Receiving and Processing Facility. Over the operating lives of these
facilities, the 40 m3 (52 yd3) of mixed LLW generated would be less than 1 percent of the 16,800-m3
(22,000-yd3) storage capacity of the Central Waste Complex, and less than I percent of the 14,200-m3
(18,600-yd3) disposal capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the management
of this additional waste at Hanford should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemica[s, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at offsite permitted commercial facilities (UC 1998a, 1998b, 1998c, 1998d). Hazardous waste
generation for this combination of facilities is estimated to be 6 percent of existing annual waste generation.
These wastes should not have a major impact on the hazardous waste management system at Hanford.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998a, 1998b, 1998c, 1998d). The remaining solid sani~
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waste would be sent off the site for disposal in the Rich land Sanitary Landfill. Nonrecyclable, nonhazardous
solid waste generated by this combination of facilities is estimated to be 5 percent of existing annual waste
generation. This additional waste load should not have a major impact on the nonhazardous solid waste
management system at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wastewater from lab sinks and drains, mop water, cooling tower blowdown, boiler blowdown; and treated
wastewater from the liquid effluent treatment system. Nonhazardous process wastewater would be treated,
if necessary, before being discharged to the 400 Area sanitary sewer which connects to the WPPSS wastewater
treatment system (UC 1998a, 1998b, 1998c, 1998d). Nonhazardous liquid waste generation for this
combination of facilities is estimated to be 44 percent of the existing annual site waste generation, 37 percent
of the 235,000 -m3/yr (307,000-yd &r) capacity of the 400 Area sanitary sewer, and 37 percent of the
235,000-m3/yr (307,000-yd )yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, the
management of this additional waste should not have a major impact on the system.
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H.2 INEEL

H.2.1 Awessment Data

Impacts on INEEL waste management facilities were estimated using information on existing environmental
conditions frum Chapter 3 and information on the characteristics of the proposed SUTIUSplutonium disposition
facilities from Chapter 2 and the facility data reports. A description of the methods used to evaluate impacts
on waste management facilities is presented in Appendix F.8.

H.2.2 Facilities

H.2.2.1 Pit Conversion Facility

H.2.2.1.1 Construction of Plt Conversion Facility

Table H–1 5 compares the expcted construction waste generation rates for the pit conversion facility that may
be constructed at INEEL with the existing site waste generation rates. No radioactive waste would be
generated during the 3-year construction period because this facility involves the modification of an
uncontaminated building (UC 1998e). In addition, no soil contaminated with hazardous or radioactive
constituents would be generated during construction. However, if any were generated, the waste would be
managed in accordance with site practice and applicable Federal and State regulations,

Table H–15. Potential Waste Management Impacts of
Construction of Pit Conversion Facility in FPF at INEEL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
Hazardous 16 835 2

Nonhazardous

Liquid 2,300 2,000,000 <1

Solid 40 62,0Q0 <1
a See definitions i“ Appendix F.8.
b UC 1998e.
c From the waste management section in Chapter 3.
Key: FPF, Fuel Processing Facility,

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility, Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998e). Hazardous waste generation for this
facility is estimated to be 2 percent of existing annual hazardous waste generation. The additional waste load
generated during construction should not have a major impact on the INEEL hazardous waste
management system.

Nonhazardous solid waste includes office garbage, concrete and steel waste, and other construction trash.

Nonhazardous solid waste would be packaged in conformance with standard industrial practice and shipped
to offsite recycling or onsite disposal facilities (UC 1998e). Waste metals and other recyclable solid wastes
would be sent off the site for recycling, and therefore would not be included in the waste volumes.
Constmction debris would be disposed of in the tNEEL on site landti II complex in the Central Facilities Area
(CFA). Nonrecyclable solid sanitary waste would be sent off the site for disposal in the Bonneville County
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landfill. Nonhazardous solid waste generation for this facility is estimated to k less than 1 percent of existing
annual waste generation. Assuming all nonhazardous solid waste were disposed of on the site, this additional
waste would require less than 1 percent of the 48,000-m3/yr (62,800-yd3/yr) capacity in the CFA landfill
complex. The additional waste load generated during construction should not have a major impact on the
nonhazardous solid waste management system at INEEL.

Nonhazardous liquid waste includes sanitary waste from any sinks, showers, and water closets (UC 1998e).
To k conservative, it was assumed that all nonhazardous liquid waste generated during constrrrction would
be managed at onsite facilities, even though it is likely that most of this waste would be collected in portable
toilets and managed at offsite facilities. Nonhazardous liquid waste generation for this facility is estimated to
be less than 1 percent of existing annual waste generation, 1 percent of the 166,000-m3/yr (217,000-yd3/yr)
capacity of the Fuel Processing Facility (FPF) sanitary sewer system, and less than 1 percent of the
3.2 million-m3/yr (4.2 miOion-yd3/yr) capacity of the Idaho Nuclear Technology and Engineering Center
(INTEC) Sewage Treatment Plant. Therefore, the generation of nonhazardous liquid waste should not have
a major impact on the system during construction.

H.2.2.1.2 Operation of Pit Conversion Facility

The waste management facilities within the pit conversion facility would prucess, temporarily store, and ship
all wastes generated. Table H–1 6 compares the expected waste generation rates from operating the new
facility at INEEL with the existing site waste generation rates. No HLW would be generated by the pit
conversion facility (UC 1998e). Depending in part on decisions in the ROD for the WM PEIS, wastes could
be treated and disposed of on the site or at other DOE sites or commerical facilities. Per the ROD for TRU
waste issued on January 20, 1998, TRU and mixed TRU waste would& certified on tbe site to current WIPP
waste acceptance criteria and shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed

LLW, hazardous waste, and nonhazardous waste would be treated. stored, and disposed of in accordance with
current site practices. Impacts of treatment, storage and disposal of radioactive, hazardous, and mixed wastes
at INEEL m described in the DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental
Restoration and Waste Management Programs Final EIS (DOE 1995a).

Table H-16. Potential Waste Management Imnacts of
Operation of Pit Conversion Facility in FPF a; INEEL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m’lyr)c Generation
TRUd 18 (e) NA

LLW 60 2,624 2

Mixed LLW I 180 1

Hazardous 2 835 <1

Nonhazardous

Liquid 41,000 2,m,ooo 2

Solid 1,80Q 62,~ 3

a See definitions in Appendix F.8.
b UC 1998e.
~ From tbe waste management section in Chapter 3.

btcludes mixed TRU waste.
e T8U waste is not routinely generated at INEEL, although 39,3W m3 (5 1,4CQyd3) of

contact-handled TRU waste is currently in storage.
Key: FPF, Fuel Processing Facility; LLW, low-level waste; NA, not applicabl<
~U, lransuranic.
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TRU wastes generated during operations include spent filters, used containers and equipment, paper and cloth
wipes, analytical and quality control samples, and solidified inorganic solutions. Lead-lined gloves are likely
to be managed as mixed TRU waste. It is anticipated that all ‘TRU waste would be contact-handled waste.
TRU wastes would be treated, packaged, and cettified to WfPP waste acceptance criteria at the pit conversion
facility. Liquid TRU wastes would be evaporated or solidified before being packaged for storage,
Longer-term storage, drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to
WIPP would nccur at the planned Waste Characterization Facility at INEEL (UC 1998e). TRU waste is not
routinely generated at INEEL, although 39,300 m3 (5 1,400 yd3) of contact-handled TRU waste is currently
in storage,

TRU waste generation for this facility is estimated to be 18 m3/yr (24 yd3/yr) or a total of 180 m3 (235 d3)
Kover the 10-year operation period. This would be less than 1 percent of the 6,500-m3/yr (8,500-yd /yr)

capacity of the planned Adv3nced Mixed Waste Treatment Project and less than 1 percent of the 177,300-m3
(23 1,900-yd3) storage capacity available at the Radioactive Waste Management Complex. Assuming that the
waste were stored in 208-1 (55-gal) dmms each with a capacity of 0.21 m3 (0.27 yd3), about 860 drams would

be required to store this waste. Assuming that these drums can be stacked two high, that each dram occupies
an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 260 m2
(310 yd2) would be required. The impacts of storing additional quantities of TRU waste on less than O.I ha
(0.25 acre) of land at INEEL should not be major.

The 180 m3 (235 yd3) of TRU waste generated by this facility would be less than 1 percent of the 143,000 m3
(187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and is within the
168,5W-m3 (220,400-yd3) limit for this facility (DOE 1997d:3-3), Impacts of disposal of TRU waste at WIPP
are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operation would originate from activities in the processing areas that
contain tbe glove-box lines but not from operations within the gloveboxes. Operations within the gloveboxes
are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the
new facility before being transferred for additional treatment and/or disposal in existing facilities on the site.
Liquid LLW would be evaporated or solidified before being packaged for accumulation. Tritium recovered
from pit di~assembly would be disposed of as LLW (UC 1998e). LLW generation for this facility is estimated
to be 2 percent of existing annual waste generation, I percent of the 112,400-m3 ( 147,000-yd3) storage
capacity at the Radioactive Waste Management Complex, and less than 1 percent of the 37,700 -m3/yr
(49,300-yd3/yr) disposal capacity of the Radioactive Waste Management Complex. If the LLW were treated
at Waste Experimental Reduction Facility, the 60 m3 (78 yd3) of annual waste generation would be less than
1 percent of the 49,610 m3 (64,890 yd3) annual facility ca acity. A total of 600-m3 (780-yd3) LLW would be

?generated over the operation period. Using the 6,264 m /ha (3,315 yd3/acre) disposal land usage factor for
fNEEL published in the Srorage and Disposition Final PEIS (DOE 1996a:E-9), 600 m3 (780 yd3) of waste
would require 0.1 ha (0.25 acre) of disposal space. Therefore, impacts of the management of this additional

LLW at fNEEL should not be major.

Mixed LLW includes solvents contaminated with plutonium, scintillation vials from the analytical laboratory,
and hazardous constituents that were introduced as part of the incoming pits (UC 1998e). Mixed LLW would
be stabilized, packaged, and stored on tbe site for treatment and disposal in a manner consistent with the site
treatment plan for ~EL. fNEEL cumently treats some mixed LLW on the site and ships some to Envirocare
of Utah. Onsite disposal is planned in a new mixed LLW disposal facility, These facilities or other treatment
or disposal facilities that meet DOE criteria would be used. Mixed LLW generation for this facility is
estimated to be I m3/yr ( 1.3 yd3/yr) or I percent of the existing annual waste generation, and less than
1 percent of the 6,500-m3/yr (8,500-yd3/yr) planned capacity of the Advanced Mixed Waste Treatment Project.
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Over the operating life of this facility, the 10 m3 (13 yd3) of mixed LLW generated would be less thaa

1 percent of the 112,400.m3 ( 147,000-yd3) storage capacity at the Radioactive Waste Management Complex.
Therefore, the management of this additional waste at INEEL should not have a major impact on the mixed
LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, lead packaging, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at onsite and
offsite permitted facilities (UC 1998e). Hazardous waste generation for this facilit is estimated to k less than

K1 percent of the existing annual waste generation and I percent of the 1,600-m (2,090-yd3) onsite storage
capacity. Assuming that all the hazardous waste were treated at the Waste Experimental Reduction Facility,
this additional waste would be less than 1 percent of the 49,6 10-m3/yr (64,890 -yd3/yr) capacity of the system.
Therefore, impacts on the hazardous waste management system at INEEL should not be major.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998e). The remaining solid sanitary waste would be sent
off the site for disposal in the Bonneville County landfill. Nonrecyclable, nonhazardous solid waste generated
by this facility is estimated to be 3 percent of existing annual waste generation. This additional waste load
should not have a major impact on the nonhazardous solid waste management system at INEEL.

Nonhazardous liquid waste includes sanitary waste from sinks, showers and water closets, and process
wastewater from lab sinks and drains, mop water, cooling tower blowdown, and boiler blowdown.
Nonbuzardous wastewater would be treated, if necessary, before being discharged to the FPF sanitary sewer
that connects to the INTEC wastewater treatment system (UC 1998e). Nonhazardous liquid waste generation
for this facility is estimated to be 2 percent of the existing annual site waste generation, 25 percent of the
166,000-m3/yr (2 17,000-yd3/yr) capacity of the FPF sanitary sewer system, and 1 percent of the
3.2 million-m3/yr (4.2 million-yd3/yr) capacity of the INTEC Sewage Treatment Plant. Therefore, the
management of this additional waste should not have a major impact on the system.

H.2.2.2 MOX Facility

H.2.2.2.1 Construction of MOX Facility

Table H-1 7 compares the expected constnrction waste generation rates for the new MOX facility that may be
constmcted at INEEL with the existing site waste generation rates. No radioactive waste would be generated
during the 3-year construction period because this facility involves new constntction only (UC 1998 f). In
addition, no soil contaminated with hazardous or radioactive constituents would be generated during
construction. However, if any were generated, the waste would be managed in accordance with site practice
and all applicable Federal and State regulations.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of au industrial facility. Any hazardous
waste generated during constriction would be packaged in DOT-approved containers and shipped off the site

to permitted commercial treatment and disposal facilities (UC 1998f). Hazardous waste generation for this
facility is estimated to be 1 percent of the existing annual hazardous waste generation. The additional waste
load generated during constmction should not have a major impact on the fNEEL hazardous waste
management system.
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Table H-17. Potential Waste Management Impack of
Construction of New MOX Facility at INEEL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m’lyr)b (m’lyr)c Generation
Hazardous II 835 1
Nonhazardous

Liquid I3,000 2,m,ooo I

Solid 820 62,000 I
~ See definitions in Appendix F,8.

UC 1998f.
c From the waste management section in Chapter 3.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in confornrance with standard industrial
practice and shipped to offsite recycling or on site disposal facilities (UC 19980. Waste metals snd other
recyclable solid wastes would be sent off the site for recycling, and therefore were not included in the waste
volumes. Construction debris would be disposed of in the onsite INEEL landfill complex in the CFA.
Nonrecyclable solid sanitary waste would be sent off the site for disposal in the Bonneville County landfill.
Nonhazardous solid waste generation for this facility is estimated to be 1 percent of existing annual waste
generation, Assuming all nonhazardous solid waste was to be dis~sed of on the site, this additional waste
would require 2 percent of the 48,000 -m3/yr (62,800 -yd3/yr) capacity in the CFA landfill complex. The
additional waste load generated during construction should not have a major impact on the nonhazardous solid
waste management system at INEEL.

Nonhdous liquid waste includes sanitary waste from any sinks, showers and water closets, and wastewater
from dewatering (UC 1998f). To& conservative, it was assumed that all nonbaz.ardous liquid waste generated
during construction would be managed at facilities on the site, even though it is likely that most of this waste
would k collected in pomble toilets and would be managed at offsite facilities. Nonhazardous liquid waste
generation for this facility is estimated to be 1 percent of existing annual waste generation, 8 percent of the
166,000-m3/yr (2 17,000-yd3/yr) capacity of the FPF sanitary sewer system, and less than 1 percent of the
3.2 million-m3/yr (4.2 million-yd3/yr) capacity of the ~EC Sewage Treatment Plant. Therefore, the
management of this additional waste should not have a major impact on the system during construction.

H.2.2.2.2 Operation of MOX Facifity

The wazte management facilities within the MOX facility would pmess, temporarily store, rmd ship all wastes
generated. Table H–1 8 compares tbe ex~ted waste generation rates from operating the new facility at ~EL
with the existing site waste generation rates. No HLW would be generated by the MOX facility (UC 1998f).

Depending in psrt on decisions in the ROD for the WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on Janusry 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WJPP waste acceptance criteria and
shipped to WfPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazmdous waste would be treated, stored, and disposed of in accordance with cument site practices,
Impacts of tr’eatment,storage and disposal of radioactive, bazdous, and mixed wastes at INEEL are descri~
in the DOE Programmatic Spent N1#c[earFael Management and [NEL Environmental Restoration and Waste
Management Programs EIS (DOE 1995a),

~U wastes generated during operations include spent filters, sweepings, used containers and equipment,
paper and cloth wipes, analytical and quality control samples, solidified inorganic solutions, and dirty
plutonium oxide scrap, Lead-lined gloves are likely to be managed as mixed TRU waste. It is anticipated that
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Table H-18. Potential Waste Management Impacts of
Operation of New MOX Facility at INEEL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 46 (e) NA

LLW 34 2,624 1

Mixed LLW 2 180 I

Hazardous <1 835 <1

Nonhazardous

Liquid 25,000 2,000,000 1

Solid <150 62,000 <1
~ Seedefinitionsin AppendixF.8.

UC 1998f.
c From the wastemanagementsectionin Chapter 3.
d Includes mixed TRU waste.
c TRU waste is not routinely generated at INEEL, although 39,300 m3 (5 1.40il yd ~

of contact-handled TRU waste is currently in storage.
Key: LLW, low-level waste. NA, not applicable; TWU,transuranic.

all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged, and certified to
WIPP waste acceptance criteria at the MOX facility (UC 1998~. Liquid TRU wastes would be evaporated
or solidified before being packaged for storage. Dmm-gas testing, real-time radiography, and loading the
TRUPACT for shipment to WfPP would occur at the planned Waste Characterization Facility at ~EL. TRU
waste is not routinely generated at fNEEL, although 39,300 m3 (5 1,400 yd3) of contact-handled TRU waste
is currently in storage.

TRU waste generated by this facility is estimated to be 46 m3/yr (60 yd3/yr) or a total of 460 m3 (600 yd3) over
the 10-year operation period. This would be 1 percent of the 6,500 -m3/yr (8,500-yd3/yr) capacity of the
planned Advanced Mixed Waste Treatment Project and less than 1 percent of the 177,300-m3 (23 1,900-yd3)
storage capacity available at the Radioactive Waste Management Complex. Assuming that the waste were
stored in 208-1 (55-gal) drums each with a capacity of 0.2 I m3 (0.27 yd3), about 2,200 drums would be
required to store tiis waste. Assuming that these drums can be stacked two high, that each drum occupies an
area of 0,4 m2 (4 ftz), and adding a 50 percent factor for aisle space, a storage area of about 660 m2 (790 ydz)
would be required. Impacts of the storage of additional quantities of TRU waste on 0.1 ha (0.25 acre) of land
at INEEL should not be major.

The 460 m3 (600 yd3) of TRU waste generated by this facility would be less than I percent of the 143,000 m3
(187,000 yd3) of contwt-handled TRU waste that DOE plans to dispose of at WLPP and within the 168,500 m3
(220,400 yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are
described in the WIPP Disposal Phase Final Supp[emenrcd EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
the LLW generated during operation would originate from activities in the processing areas containing the
glove-box lines but not from operations within the gloveboxes. Operations within the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facilities before being transfemed for additional treatment and/or disposal in existing onsite facilities. Liquid
LLW would bc evaporated or solidified before being packaged for accumulation (UC 1998f). LLW generation
for this facility is estimated to be 1 percent of existing annual waste generation, less than 1 percent of the
1I 2,400-m3 ( 147,000-yd3) storage capacit y at the Radioactive Waste Management Complex, and less than
1 percent of the 37,700-m3/yr (49,300-yd3/yr) disposal capacity of the Radioactive Waste Management
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Complex, If the LLW were to be treated at the Waste Experimental Reduction Facility, the 34 m3 (44 yd3)
of annual waste generation would be less than 1 prcent of the 49,610 m3 (64,890 yd3) annual facility capacity.
A total of 340-m3 (445 -yd3) LLW would be generated over the periud of operation. Using the 6,264 m3ha
(3,3 15 yd3/acre) disposal land usa~ factor for INEEL published in the Sforage and Disposition Final PEIS

(DOE 1996xE-9), 340 m3 (445 yd ) of waste would require O.I ha (0.25 acre) of disposal space. Therefore,

impacts of the management of this additional LLW at INEEL should not be major,

Mixed LLW includes solvents contaminated with plutonium and scintillation vials from the analytical
laboratory (UC 19980. Mixed LLW would be stabilized, packaged, and stored on the site for treatment and
disposal in a manner consistent with the site treatment plan for fNEEL. INEEL cm’rently treats mixed LLW
on the site and ships some mixed LLW to Envirocare of Utah. Onsite disposal is planned in a new mixed LLW
disposal facility. These facilities or other treatment or disposal facilities that meet DOE criteria would be used,
Mixed LLW generation for this facility is estimated to be 2 m3/yr (2.6 yd3/yr) or 1 percent of existing annual
waste generation. The 2 m3/yr (2.6 yd3/yr) of mixed LLW would be less than 1 percent of the 6,500 -m3/yr

(8,500-yd3/yr) planned capacity of the Advanced Mixed Waste Treatment Project. Over the operating life of
this facility, the 20 m3 (26 yd3) of mixed LLW generated would be less than 1 percent of the 112,400-m3
(147,000-yd3) storage capacity at the Radioactive Waste Management Complex. Therefore, the management
of this additional waste at fNEEL should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, lead packaging, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at onsite and
offsite permitted facilities (UC 1998~. Hazardous waste generation for this facility is estimated to be less than
1 percent of existing annual waste generation and 1 percent of the 1,600-m3 (2,090-yd3) mrsite storage
capacity. Assuming that all the hazardous waste were to be treated at the Waste Experimental Reduction
Facility, this additional waste would be less than 1 percent of the 49,6 10-m3/yr (64,890-yd3/yr) capacity of the
system, Therefore, impacts on the hazardous waste management system at fNEEL should not be major,

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998~. The remaining solid sanitary waste would be sent
off the site for disposal in the Bonneville County landfill. Nonrecyclable, nonhazardous solid waste generated
by this facility is estimated to be less than 1 Wrcent of existing annual wrote generation. This additiomd waste
load should not have a major impact on the nonhazardous solid waste management system at INEEL.

Nonhazardous liquid waste includes sanitary waste from sinks, showem and water closets, prucess wastewater
from lab sinks and drains, mop water, cooling tower blowdown, boiler blowdown, and treated wastewater from
the liquid effluent treatment system. Nonhazardous wastewater would be treated, if necessary, before being
discharged to the FPF sanitaV sewer that connects to the INTEC wastewater treatment system (UC 1998f).
Nonhazardous liquid waste generation for this facility is estimated to be I percent of existing annual site waste
generation, 15 percent of the 166,0i3t3-m3/yr (2 17,000-yd3/yr) capacity of the FPF sanitary sewer system, and
I percent of the 3.2 miOion-m3/yr (4.2 miOion-yd3/yr) capacity of the INTEC Sewage Treatment Plant.
Therefore, the management of this additional waste should not have a major impact on the system.

H-32



Waste Management

H.2.2.3 Pit Conversion and MOX Facilities

H.2.2.3.1 Construction of Pit Conversion and MOX Facilities

Table H–1 9 compares the expected construction waste generation rates for the facilities that may be
constructed at fNEEL with the existing site waste generation rates. No radioactive waste would be generated
during the 3-year construction period because these facilities involve new construction and modification of
uncontaminated buildings only (UC 1998e, 1998f). In addition, no soil contaminated with hazardous or
radioactive constituents would be generated during construction. However, if any were generated, the waste
would be managed in accordance with site practice and all applicable Federal and State regulations.

Table H-19. Potential Waste Management Impacta of Construction of
Pit Conversion Facility in FPF and New MOX Facility at INEEL

Estimated Waste Generation (m3/yr)b Site W’astc Percent of Site Waste Generation

Pit Generation Pit Both
WasteTypea Conversion MOX (m31yr)c Conversion MOX Facilities

Hazardous 16 II 835 2 I 3

Nonhazardous

Liquid 2,300 13,000 2,000,000 <1 I 1

Solid 40 820 62,000 <1 1 1

~ See definitions in Appendix F.8.
UC 1998e, 1998f.

c From the waste management section in Chapter 3.
Key: FPF, Fuel Processing Facility.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to ~rmitted commercial treatment and disposal facilities (UC 1998e, 1998f). Hazardous waste generation for
these facilities is estimated to be 3 percent of existing annual hazardous waste generation. The additional
waste load generated during construction should not have a major impact on lNEEL hazardous waste
management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
pructice and shipped to offsite recycling or disposal facilities on the site (UC 1998e, 1998f). Waste metals and
other recyclable solid wastes would be sent off the site for recycling, and therefore were not included in the
waste volumes. Construction debris would be disposed of in the onsite fNEEL landfill complex in the CFA.
Nonrecyclable solid sanitary waste would be sent off the site for disposal in the Bonneville County landfill.
Nonhazardous solid waste generation for these facilities is estimated to be 1 percent of existing annual waste
generation. Assuming all nonhuardous solid waste was to be disposed on the site, this additional waste would
require 2 percent of the 48,000-m3/yr (62,800 -yd3/yr) capacity in the CFA landfill complex. The additional
waste load generated during constnrction should not have a major impact on the nonhazardous solid waste

management system at fNEEL.

Nonhazardous liquid waste includes sanitary waste from any sinks, showers and water closets, and wastewater
from dewatering (UC 1998e, 1998f). To be conservative, it was assumed that all nonhazardous liquid waste
generated during construction would be managed at facilities on the site, even though it is likely that most of
this waste would be collected in ponable toilets and would be managed at offsite facilities. Nonhazardous
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liquid waste generation for these facilities is estimated to be I percent of existing annual waste generation,
9 percent of the 166,000-m3/yr (2 17,000-yd 3/yr) ca acity of the FPF sanitary sewer system, and less than

!I percent of the 3.2 million-m3/yr (4.2 million-yd yr) capacity of the ~TEC Sewage Treatment Plant,
Therefore, the management of this additional waste should not have a major impact on the system
during construction.

H.2.2.3.2 Operation of Pit Conversion and MOX Facilities

The waste management facilities within the pit conversion and MOX facilities would process, temportily
store, and ship all wastes generated. Table H–20 compms the expected waste generation rates from oprating
the new facilities at fNEEL with the existing site waste generadon rates. No HLW would be generated by the

pit conversion and MOX facilities (UC 1998e, 19980. Depending in paft on decisions in the ROD for the
WM PEIS, wastes could be treated and disposed of on the site or at other DOE sites or commercial facilities,
Per the ROD for TRU waste issued on Januafy 20, 1998, TRU and mixed TRU waste would be certified on
the site to current WIPP waste acceptance criteria and shipped to WIPP for disposal. The SPD EIS also
assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices. Impacts of treatment, storage and disposal of radioactive,
hazardous, and mixed wastes at fNEEL are described in the DOE Programmatic Spenf Nuclear Fuel
Management and INEL Environmental Restoration and Waste Management Programs EIS (DOE 1995a),

Table H-20. Potential Waste Management Impacts of Operation of
Plt Conversion Facility in FPF and New MOX Facility at INEEL

Estimated Waste Generation (m3/yr)b Site waste Percent of Site Waste Generation

Pit Generation Pit Both
Waste TyPe” Conversion MOX (m31yr)c Conversion MOX Facilities

TRUd 18 46 (e) NA NA NA

LLW 60 34 2,624 2 1 4

Mixed LLW 1 2 180 1 I 2

Hazardous 2 <1 835 <1 <1 <1

Nonhazwdous

Liquid 41,000 25,000 2,000,000 2 1 3

Solid 1,800 <150 62,000 3 <1 3

~ See definitions in Appendix F.8.
UC 1998e, 1998f.

~ From the waste management section in Chapter 3.
Includes mixed ~U waste.

e TRU waste is not routinely generated at INEEL, al[hough 39,3W m3 (5 1,4oO yd3) of contact-handled ~U waste is c.rre”tly
in storage.

Key: FPF, Fuel Processing Facility; LLW, low-level wastq NA, not applicable ~U, transuranic.

TRU wastes generated during operations include spent filters, sweepings, used containers and equipment,
paper and cloth wipes, analytical and quality control samples, solidified inorganic solutions, and dirty
plutonium oxide scrap (UC 1998e, 1998f). Lead gloves are likely to be managed as mixed TRU waste, It is
anticipated that all TRU waste would be contact-handled waste (UC 1998e). TRU wastes would be treated,
packaged, and certified to WIPP waste acceptance criteria at the pit conversion and MOX facilities
(UC 1998e, 19980. Liquid TRU wastes would be evaporated or solidified before king packaged for storage.
Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at
the planned Waste Characterization Facility at INEEL (UC 1998e). TRU waste is not routinely generated at
INEEL, although 39,300m3(51,400 yd3) of contact-handled TRU waste is currently in storage,
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TRU waste generation for these facilities is estimated to be 64 m3/yr (84 yd3/yr) or a total of 640 m3 (837 yd3)

over the 10-year operation period. This would be I percent of the 6,500-m3 (8,500 -yd3) capacity of the
planned Advance Mixed Waste Treatment Project and less than 1 percent of the 177,300-m3 (23 1,900-yd3)
stomge capacity available at the Radioactive Waste Management Complex. Assuming that the waste were
stored in 208-1 (55-gal) drams each with a capacity of 0.21 m3 (0.27 yd3), about 3,000 drams would be
required to store this waste. Assuming that these dmms can be stacked two bigb, that each drum occupies an
area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 900 m2 ( 1,100 yd2)
would bc required. Impacts of the storage of additional quantities of TRU waste on 0.1 ba (0.25 acre) of land
at INEEL should not be major.

The 640 m3 (837 yd3) of TRU waste generated by these facilities would be less than I percent of the
143,000 mi ( 187,000 yd3) of contact-bandied TRU waste that DOE plans to dispose of at WIPP and witbin
tbe 168,500- m3 (220,400 -yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WIPP are described in the WIPP Disposal Phase Final S~tpp[emenral EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that [be LLW generated during operation would originate from activities in tbe processing areas
containing the glove-box lines but not from operations within the gloveboxes. Operations witbin tbe
gloveboxes are likely to generate mostly TRU waste (UC 1998e). LLW would be treated, packaged, certified,

and accumulated at [be new facilities before being transfemed for additional treatment and/or disposal in
existing onsite facilities. Liquid LLW would be evaporated or solidified before being packaged for
accumulation (UC 1998e, 1998f). Tritium recovered frum pit disassembly would be disposed of as LLW
(UC 1998e). LLW generation for these facilities is estimated to be 4 percent of existing annual waste
generation, I percent of [be 112,000-m3 ( 147,000-yd3) storage capacity at the Radioactive Waste Management
Complex, and Icss [ban I percent of the 37,700 -m3/yr (49,300-yd3/yr) disposal capacity of the Radioactive
Waste Management Complex. If the LLW were to be treated at tbe Waste Experimental Reduction Faci lit

Y’
the 94 m3 (123 yd3) of onnual waste generation would be less than I percent of the 49,610 m3 (64,880 yd )
annual facility capacity. A total of 940-m3 ( 1,230-yd3) LLW would be generated over tbe operation period.
Using the 6,264 m3/ha (3,315 yd3/acre) disposal land usage factor for fNEEL published in tbe Sroruge and
Dispositi<~n Finu/ PE/S (DOE 1996a:E-9), 940 m3 (1,230 yd3) of waste would require 0.15 ha (0.37 acre) of
disposal space. Therefore, impacts of the management of this additional LLW at INEEL should not be major.

Mixed LLW includes solvents contaminated with plutonium, scintillation vials from tbe analytical laboratory,
and hazardous constituents that were intrduced as part of tbe incoming pits (UC 1998e, 19980. Mixed LLW
would be stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with
the site treatment plan for fNEEL. INEEL currently treats mixed LLW on the site and ships some mixed LLW
to Envirocwe of Utah. Onsite disposal is planned in a new mixed LLW disposal facility. These facilities or
other treatment or disposal facilities that meet DOE criteria would be used. Mixed LLW generation for these
facilities is estimated to be 3 m3/yr (4 yd3/yr), or 2 percent of existing annual waste generation, and less than
1 percent of tbe 6,500-m3/yr (8,500-yd3/yr) planned capacit y of the Advanced Mixed Waste Treatment Project.
Over the operating life of these Facilities, the 30 m3 (39 yd3) of mixed LLW generated would be less [ban
1 percent of [be 112,400-m3 ( 147,000-yd3) storage capacity at tbe Radioactive Waste Management Complex.
Therefore, [be management of this additional waste at INEEL should not have a major impact on the mixed
LLW management system.

Hazardous waste generated during operation includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, le~d packaging, and
contaminated rags or wipes. Hazarduus waste wuuld be packaged for treatment and disposul at onsite and
offsite permitted faci Iities (UC 1998e, 1998f). Hazarduus waste generation for these facilities is estimated to
be less than I percent of existing annual waste generation and 2 percent of tbe 1,600-m3 (2,090 -yd3) onsite
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storage capacity. Assuming that all the hazardous waste would be treated at the Waste Experimenml Reduction
Facility, this additional waste would b less than 1 percent of the 49,6 10-m3/yr (64,890-yd3/yr) capacity of the
system. Therefore, impacts on the hazardous waste management system at fNEEL should not be major.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operadons. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for ~ycling (UC 1998e, 1998f). The remaining solid sanitary waste would
be sent off the site for disposal in the Bonneville County landfill. Nonrecyclable, nonhazardous solid waste
generated by these facilities is estimated to be 3 percent of existing annual waste generation. This additional
waste load should not have a major impact on the nonhazardous solid waste management system at fNEEL.

Nonhazardous liquid waste includes sanitary waste from sinks, showers and water closets, process wastewater
from lab sinks and drains, mop water, cooling tower blowdown, boiler blowdown, and treated wastewater from
the liquid effluent treatment system. Nonhazardous wastewater would be treated, if necessary, before being
discharged to the FPF sanita~ sewer that connects to the INTEC wastewater treatment system (UC 1998e,
19980. Nonhazardous liquid waste generation for these facilities is estimated to be 3 percent of existing
annual waste generation, 40 ~rcent of the 166,000-m3/yr (2 17,000-yd3/yr) capacity of the FPF sanitaty sewer
system, and 2 percent of the 3.2 million-m3/yr (4.2 mill ion-yd3/yr) capacity of the fNTEC Sewage Treatment
Plant. Therefore, management of this additional waste should not have a major impact on the system.
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H.3 PANTEX

H.3.1 Assessment Data

Impacts on Pantex waste management facilities were estimated using information on existing environmental
conditions from Chapter 3 and information on the characteristics of the proposed surplus plutonium disposition
facilities from Chapter 2andthe facility data reports. Adescription of themethods used toevaluate impacts
on waste management facilities is presented in Appendix F.8.

H.3.2 Facilities

H.3.2.1 Plt Conversion Facility

H.3.2.1.1 Construction of Pit Conversion Facility

Table H–21 compmsthe expected constmction waste generation mtesfOrthe newpitcOnversiOn facility that
may&constmcted at Pantexwith theexisting genemtion rates for Pantex waste. Noradioactive waste would
be generated during the 3-year construction period because this facility involves new construction only
(UC1998g). Inaddition, nosoilcontaminated withh=mdous orradioactive constituents would degenerated
durirrg construction. However, ifanywere generated, thewaste would &managed inaccordance with site
practice and all applicable Federal and State regulations.

Table H–21. Potential Waste Marsagement Impactsof
Construction of New Pit Conversion Facility at Pantex

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
Hazardous 50 486 10
Nonhazardous

Liquid 5,300 473, t25 1
Srdid I20 8,007 1

~ Seedetinitions in Append! xF.8.
Uc 199xg.

c Fromthe waste management sec[ionin Chapter3.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes aretypically generated during constmction ofan industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
topemitted commercial treatment anddisposal facilities (UC 1998g), Hazardous waste generation for this
facility isestimated to be 10prcent ofexisting annual site h=adous waste generation. The additional waste
load generated during construction should not have a major impact on the Pantex hazardous waste
management system.

Nonhazardous solid waste includes office garbage, concrete and steel waste, and other trash from construction
of the new facilities and concrete soil, arrd reinforcing steel from demolition of three existing storage bunkers.
Nonhazardous solid waste would be packaged in conformance with standard industrial practice and shipped
to onsite and offsite disposal and recycling facilities, It was assumed that waste concrete would require
disposal, although itislikely that this waste would bestockpiled onthesite andcmshed for reuse. Waste
metals would be sent off the site for recycling and, therefore, were not included in the waste volumes
(UC 1998g). Constmction debris would redisposed ofinthe onsite Class 2constmction waste landfill.
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Nonrecyclable solid sanitary waste would be sent off the site for disposal in a local landfill such as the
Amarillo landfill. Nonhazardous-solid-waste generation for the pit conversion facility is estimat~d to be
I percent of existing annual site waste generation. The additional waste load generated during constmction
should not have a major impact on the nonhazardous solid waste management system at P~ntex.

Nonhazardous liquid waste includes sanitary waste from any sinks, showers, and water closets (UC 1998g).
To be conservative it was assumed that all nonhazardous liquid waste generated during construction would
be managed at onsite facilities, even though it is likely that most of this waste would be collected in portable
toilets and treated and disposed of off the site. Nonhazardous liquid waste generation for this facilit is

Iestimated to be I percent of existing annual site waste generation, and I percent of the 946,2S0-m /yr
( 1,237,700-yd3/yr) capacity of the sanita~ wastewater treatment system. Therefore, impacts during
construction should not be major.

H.3.2.1.2 Operation of P]t Conversion Facility

The wrote management facilities within the pit conversion facility would process, temporarily store, and ship
all wastes generated, Table H–22 compares the expected waste generation rates from operating the new
facility at Pantex with the existing generation rates for Pantex waste. No HLW would be generated by the pit
conversion facility (UC 1998g). Depending in part on decisions in the RODS for the WM PEIS, wastes could
be treated on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on
Janu~ 20, 1998, TRU and mixed TRU waste would be certified on the site to current W~P waste acceptance
criteria and shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accord~nce with current site
practices. Impacts of treatment and storage of radioactive, hazardous, mixed, and nonhazardous wastes at
Pantex are described in the Final E[S for the Conrinued Operation of rhe Pante.r Phinr urld Associored Srorclge
of Nuclear Weapon Components (DOE 1996b).

Table H–22. Potential Waste Management Impacts of
Operation of New Pit Conversion Facility at Pantex

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 18 (e) NA

LLW 60 139 43

Mixed LLW 1 24 4

Hazardous 2 486 <1

Nonhazardous
Liquid 25,000 473,125 5

Solid 1,800 8,007 22

~ See definitions in Appendix F.8.
UC 1998g.

~ From the waste management section in Chapter 3.
Includes mixed TRU waste,

e TRU waste is not routinely gcnecated at Pantex,
Key: LLW, low-level waslq NA, not applicable; TRU, [ransuranic.

TRU wastes generated during operations include spent filters, used containers and equipment, paper and cloth
wipes, analytical and quality control samples, and solidified inorganic solutions. Lead-lined gloves are likely

to be managed as mixed TRU waste. It is anticipated that all TRU waste would be contact-handled waste.
TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at the pit conversion
facility (UC 1998g). Liquid TRU wastes would be evaporated or solidified before being packaged for storage.

H-38



Waste Management

Because TRU wastes are not routinely generated or stored at Pantex, facilities for longer-term storage,
drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP need to
be developed.

TRU waste generation for this facility is estimated to be 18 m3/yr (24 yd3/yr). Because TRU waste is not
currently stored at Prmtex, storage capacity would be provided within the pit conversion facility. A maximum
of approximately 180 m3 (235 yd3) of TRU waste may need to be stored at Pantex. Assuming that the waste
were stored in 208-1 (55-gal) drums, each with a capacity of 0.21 m3 (0.27 yd3), approximately 860 drums
would be required to store this waste, Assuming that these drums can be stacked two high, that each dram
occupies an area of 0,4 mz (4 ftz), and adding a 50 percent factor for aisle space, a storage area of

approximately 260 mz (310 ydz) wOuld be required. Impacts of the storage of additional quantities of TRU
waste in the pit conversion facility at Pantex should not be major.

The 180 m3 (235 yd3) of TRU waste generated by this facility would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500 m3 (220,400 yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WfPP are described in the W/PP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glove-box lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste, LLW would be packaged, certified, and accumulated
at the new facilities before being transferred for treatment and interim storage at existing onsite facilities,
Liquid LLW would be evaporated or solidified before being packaged for storage. Trhium recovered from
pit disassembly would be disposed of as LLW, Wastes would be stored on the site on an interim basis before
being shipped off the site for disposal (UC 1998g). LLW generation for this facility is estimated to be
43 percent of existing annual waste generation, but only 8 percent of the 750-m3/yr (980-yd3/yr) capacity of
the planned Hazardous Waste Treatment and Processing Facility, Therefore, impacts of the management of
this additional LLW at Pantex should not be major.

Most LLW generated at Pantex is currently sent to DOE’s Nevada Test Site (NTS) for disposal, although
LLWS could also be sent to commercial disposal facilities or other DOE sites. If the shipment of LLW to
offsite disposal were delayed, a maximum of approximately 600-m3 (780 -yd3) LLW may need to be stored at
Pantex. This is about 25 percent of the approximate y 2,400 m3 (3,140 yd3) of existing storage capacity at
Pantex. Assuming that the waste were stored in 208-I (55-gal) drums, each with a capacity of 0.21 m3
(0,27 yd3), about 2,900 drums would be required to store the additional waste. Assuming that these drums
can be stacked two high, that each drum uccupies an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for
aisle space, a storage area of about 860 m2 (1,000 yd2) is required. Impacts of the storage of additional
quantities of LLW on 0.1 ha (0,25 acre) of land at Pantex should not be major, If it were detern3ined that a
new LLW storage facility was needed, appropriate NEPA documentation would be prepared,

As stated above, a total of 600 m3 (780 yd3) of LLW would be generated over the operation periud. Using the
6,085 m3iha (3,221 yd3/acre) disposal land usage factor for NTS published in the Storage and Disposition
Final PEIS (DOE 1996a:E-9), 600 m3 (780 yd3) of waste would require O.I ha (0.25 acre) of disposal space
at NTS or some other similar facility. Impacts at the disposal site from the use of this small area for disposal
should not be major. Impacts of disposal of LLW at NTS are described in the Final EIS for dre NTS arrd
Off-Sire bcations in the State of Nevada (DOE 1996c),

Mixed LLW includes solvents contaminated with plutonium, scintillation vials from the analytical laboratory,
and hazardous constituents that were introduced as part of the incoming pits, Mixed LLW would be stabilized,

H-39



Surplus PluroniunnDisposition Draft Environmental Inlpac: Sratemenl

packaged, and stored on the site for treatment and disposal in a manner consistent with the site treatment plan

for Pantex. Pantex currently ships mixed LLW to Envirucare of Utah and Divemified Scientific Services, Inc.
of Tennessee. These facilities or other treatment or disposal facilities that meet DOE criteria would be used
(UC 1998g). Mixed LLW generation for this facility is estimated to be I m3/yr ( 1.3 yd3/yr) or 4 percent of
existing annual waste generation and, therefore, should not have a majnr impact on tbe mixed LLW
managements ystem at Pantex.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, lead packaging, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at offsite
permitted commercial facilities (UC 1998g). Hazardous waste generation for this facility is estimated to be
less than 1 percent of existing annual site waste generation and less than 1 percent of the
750-m3/yr (980-yd3/yr) capacity of the planned Hazardous Waste Treatment and Processing Facility and,
therefore, should not have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice and shipped to onsite and offsite disposal and recycling facilities. Recyclable solid
wastes such as office paper, metal cans, and plastic and glass bottles would be sent off the site for recycling
(UC 1998g). The remaining solid sanitary wazte would be sent off tbe site for disposal in a lncal landfill such
as the Amarillo landfill, Nonrecyclable, nonhazardous solid waste generated by this facility is estimated to
be 22 percent of existing annual site waste generation. This additional waste load should have not a major
impact on the nonhazardous solid waste management system at Pantex.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, and water closets and process
wastewater from lab sinks and drains, mop water, cooling tower blowdown, and boiler blowdown.
Nonhazardous wastewater would be treated, if necessary, before being discharged to the Pantex wastewater
treatment system (UC 1998g). Nonhazardous liquid waste generation for this facility is estimated to be
5 percent of existing annual site waste generation and 3 percent of the 946,250-m3/yr ( 1,237,700-yd3/yr)
capacity to Pantex waztewater treatment system, and therefore should not have a major impact on the system.

H.3.2.2 MOX Facifity

H.3.2.2.1 Construction of MOX Facifity

Table H-23 compares the expected construction waste generation rates for tbe new facilities that may be
constructed at Pantex with the existing generation rates for Pantex waste. No radioactive waste would be
generated during the 3-year construction period because this facility involves new constnrction only
(UC 1998h). In addition, no soil contaminated with hazardous or dloactive constituents would be generated
during construction. However, if any were generated, the waste would be managed in accordance with site
practice and all applicable Federal and State regulations.

Hazardous waste generated during constnrction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approval containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998h). Hazardous waste generation for this
facility is estimated to & 2 percent of existing annual site hazardous waste generation. The additional waste
load generated during construction should not have a major impact on the Pantex hazardous waste
management system.
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Table H-23. Potential Waste Management Impacts of
Construction of New MOX Facility at Pantex

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Type” (m3/yr)b (m3/yr)c Generation

Hazardous II 486 2

Nonhazardous

Liquid 13,000 473,125 3

Solid 820 8,007 10
~ See definitions in Appendix F.8,

UC 1998h.
c Fromthe wastcmanagcmcnt section in Chaptcr3.

Nonhaz=dous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packagedin conformance with standard industrial
pmctice andshipped toonsite mdoffsite disposal md recycling facilities, Itwas assumed that waste concrete
would require disposal, although it is likely that this waste would be stockpiled on the site andcrttshed for
reuse, Waste metals would be sent off the site for recycling and, therefore, were not included in the waste
volumes (UC 1998h). Construction debris would be disposed of in the onsite Class 2 construction waste
Irindtill. Nonrecyclable solid sanitaV waste would besentoffthe site fordisposal inalocal landfill such as
the Amarillo landfill. Nonh=mdous-solid-waste generation forthe MOXfacility isestimated to be lOpercent
ofexisting arrnual site waste genemtion. The additional waste load generated during construction shouldn't
have a major impact on the nonhazardous solid waste management system at Pantex.

Nonhazardous liquid waste includes sanitary waste from any sinks, showers, and water closets and wastewater
fromdewatering (UC1998h). To beconsewative itwasassumed thatall nonh=~dous liquid waste generated
during construction would k managed at onsite facilities, even though it is likely that most of this waste would
be collected in portable toilets and would be managed at offsite facilities. Nonhazardous liquid waste
generation forthis facility isestimated to be3percent ofexisting annual site waste generation, and I percent
of the 946,250-m3/yr (l,237,700-yd3/y r) capacity of the sanitary wastewater treatment system. Therefore,
impacts during construction shotddnot be major.

H.3.2.2.2 Operation of MOXFacifity

The waste management facilities within the MOX facility would prwess, tempomrily store, and ship all wmtes
generated. Table H-24compmes theexptedwaste genemtion rates fromoperating thenewfacility at Pantex
with the existing generation rates for Pantex waste, No HLW would be generated by the MOX facility
(UC1998h). Depending inpafion decisions inthe RODsforthe WMPEIS, wastes could retreated on the
site oratotber DOEsites orcommerical facilities. Perthe ROD for TRUwaste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance criteria and
shipped to WIPP for disposal, The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with current site practices.

Impacts of treatment and storage of radioactive, hazardous, mixed, and nonhazardous wastes at Pantex are
desctibcd in the Final EIS for the Continued Operation of the Pantex Plant and Associated Storage of N1tc[ear
Weapon Components (DOE 1996b),

TRU wastes generated during operations include spent filters, sweepings. used containers and equipment,
paper and cloth wipes, analytical and quality control samples, solidified inorganic solutions, and dirty
plutonitrm oxide scrap. bad-lined gloves welikely to&managed asmixed TRUwaste. Itisanticipated that
all TRU waste would be contact-handled waste, TRU wastes would be treated, packaged, andcertitied to

WIPPwaste acceptance criteria atthe MOXfacility (UC 1998h). Liquid TRUwastes would be evaporated
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Table H-24. Potential Waste Management Impacts of
Operation of New MOX Facility at Pantex

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation

TRUd 46 (e) NA

LLW 34 I 39 24

Mixed LLW 2 24 8

Hazardous <1 486 <1

Nonhazardous

Liquid 25,000 473,125 5

Solid <150 8,007 2
a See definitions in AppendixF.8.
b UC 1998h.
c From the waste management section in Chapter 3
d Includes mixed TRU waste.
e TRU waste is not routinely generated at Pantex.
Key: LLW, low-level waste; NA, not applicable;TRU, transuranic

or solidified before being packaged for storage. Because TRU wastes are not routinel y generated or stored at
Pantex, facilities for longer-tem3 storage, dram-gas testing, real-time rtilography, and loading the TRUPACT
for shipment to WIPP need to be developed.

TRU waste generation forthis facility isestimated to be46m3/yr(6O yd3/yr). Because TRU waste is not
cumntly stored at Pantex, storage capacity would beprovidd witiinthe MOX facility. Amaximum of about
460m3(600 yd3)of TRUwaste mayneed to bestoredat Pantex. Assuming that tbewaste were storedin
208-1 (55-gal) drums, each with a capacity of 0.21 m3 (0.27 yd3), about 2,200 drams would be required to store
this waste. Assuming that these drums can be stacked two high, that each drum occupies an area of
0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 660 m2 (790 yd2) would
bemquired. Impacts of thestorage ofadditional quantities of TRUwastein the MOXfacility at Pmtex should
not be major.

The 460 m3 (600 yd3) of TRU waste generated by this facility would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plms to dispose of at WIPP and within
tie168,500 m3(220,400 yd3)limit forthis facility (DOE 1997d:3-3). Impacts ofdisposal of TRU wasteat
WfPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLWincludes used equipment, wipes, protective clothing, andsolidified inorganic solutions. Itis likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glove-box lines butnotfrom operations within thegloveboxes. Opemtions within thegloveboxes are likely

to generate mostly TRU waste. LLW would repackaged, certified, andaccumulated atthe new facilities
kfomking transfemed fortreatment mdinterim storage atexisting onsite facilities. Liquid LLWwouldbe
evaporated orsolidified before klngpackaged for storage. Wastes would bestored onthesite on an interim
basis before being shipped offthesite fordisposal (UC 1998h). LLWgeneration forthis facility is estimated
to be 24 percent of existing annual waste generation and 5 percent of the 750-m3/yr (980 -yd3/yr) capacity of
theplmned Hazardous Waste Treatment and Processing Facility. Therefore, impacts of the management of
this additional LLW at Pantex should not be major.

Most LLW generated at Pantex is cm’rently sent to NTS for disposal, although LLWS could also be sent to
commercial disposal facilities orother DOE sites. Iftheshipment of LLWtooffsite disposal were delayed,
amaimum ofabout 340-m3(445-yd3) LLWmayneed to bestoredat Pmtex. This is about 14percent of the
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approximately 2,400 m3 (3,140 yd3) of existing storage capacity at Pantex. Assuming that the waste were
stored in 208-1 (55-gal) drums, each with a capacity of 0.21 m3 (0.27 yd3), about 1,600 dmms would be
required to store the additional waste. Assuming that these drums can be stacked two high, that each dnrm
uccupies an area of 0.4 m2 (4 ftz), and adding a 50 percent factor for aisle space, a storage area of about
490 m2 (590 yd2) is required. Impacts of tbe storage of additional quantities of LLW on 0.1 ha (0.25 acre) of
land at Pantex should not be major. If it were determined that a new LLW storage facility was needed, ,,

appropriate NEPA documentation would be prepared.

As stati above, a total of 340-m3 (445 -yd3) LLW would be generated over the operation peried. Using tbe
6,085 -m3i13a (3,221 -yd3/acre) disposal land usage factor for NTS published in the Sforage and Disposition
Final PEIS (DOE 1996zE-9), 340 m3 (445 yd3) of waste would require 0.1 ha (0.25 acre) of disposal space
at NTS or some other similar facility. Impacts on the disposal site from the use of this small area for disposal
should not be major. Impacts of disposal of LLW at NTS are described in the Final EIS for rhe NTS and
Off-Site hcations in the State of Nevada (DOE 1996c).

Mixed LLW includes solvents contaminated with plutonium and scintillation vials from the analytical
laboratory (UC 1998h). Mixed LLW would be stabilized, packaged, and stored on tbe site for treatment and
disposal in a manner consistent with the site treatment plan for Pantex. Pantex currently ships mixed LLW
to Envirucm of Utah and Divemified Scientific Sewices, Inc. of Tennessee. These facilities or other treatment
or disposal facilities that meet DOE criteria would be used (UC 1998g). Mixed LLW generation for this
facility is estimated to k 2 m3/yr (2.6 yd3/yr) or 8 percent of existing annual waste generation, and, therefore,
should not have a major impact on the mixed LLW management system at Pantex.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, lead packaging, and
contaminated rags or wi~s. Hazardous waste would be packaged for treatment and disposal at offsite
permitted commercial facilities (UC 1998h). Hazardous waste generation for this facility is estimated to be
less than 1 percent of existing annual site waste generation, and less than 1 percent of the
750-m3/yr (980-yd3/yr) capacity of the planned Hazardous Waste Treatment and Processing Facility, and,
therefore, should not have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice, and shipped to onsite and offsite disposal and recycling facilities. Recyclable solid
wastes such as office paper, metal cans, and plastic and glass bottles would be sent off the site for recycling
(UC 1998h). The remaining solid sanitary waste would be sent off the site for disposal in a lucal landfill such
as the Amarillo landfill. Nonrecyclable, nonhazardous solid waste generated by this facility is estimated to
be less than 2 percent of existing annual site waste generation. This additional waste load should have not a
major impact on the nonhazardous solid waste management system at Pantex.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, and water closets; prwess wa.stewater
frum lab sinks and drains, mop water, cooling tower blowdown, and boiler blowdown; and treated wastewater
from the liquid effluent treatment system. Nonhazardous wastewater would be treated, if necessq, before
being discharged to the Pantex wastewater treatment system (UC 1998h). Nonhazardous liquid waste
generation for this facility is estimated to be 5 percent of existing annual site waste generation and 3 percent
of the 946,250 -m3/yr (1,237,700-yd3) capacity of the Prmtex wastewater treatment system. Therefore, impacts
on tbe system should not be major.
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H.3.2.3 Pit Conversion and MOX Facilities

H.3.2.3.1 Construction of Pit Conversion and MOX Facilities

Table H-25 compares the expected construction waste generation rates for the new facilities that may be
constructed at Pantex with the existing generation rates for Pantex waste. No radioactive waste would be
generated during the 3-year construction period because these facilities involve new construction only
(UC 1998g, 1998h). In addition, no soil contaminated with hazardous or radioactive constituents would be
generated during constmction. However, if any were generated, the waste would be managed in accordance
with site practice and all applicable Federal and State regulations.

Table H-25. Potential Waste Management Impacts of Construction of
New Pit Conversion and MOX Facilities at Prrntex

Estimated Waste Generation (m3/yr)b Site Wrote Percent of Site Waste Generation
Pit Generation Pit Both

Waste Type” Conversion MOX (m3/yr)c Conversion MOX Facilities

Hazardous 50 II 486 10 2 13

Nonhazardous

Liquid 5,300 13,000 473,125 1 3 4

Solid 120 820 8,007 I 10 12
a See definitions in Appendix F.8.
b UC 1998g, 1998h,
c From the waste management section in Chapter 3.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during constmction would h packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998g, 1998h). Hazardous waste generation
for these facilities is estimated to be 13 percent of existing annual site hazardous waste generation. The
additional wrote load generated during construction should not have a major impact on the Pantex hazardous
waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other trash from
construction of the new facilities and concrete, soil, and reinforcing steel from demolition of three existing
storage bunkers. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and ship~d to onsite and offsite disposal and recycling facilities. It was assumed that waste concrete
would require disposal although it is likely that this waste would be stockpiled on the site and cmsbed for
reuse. Waste metals would be sent off the site for recycling and, therefore, were not included in the waste
volumes (UC 1998g, 1998h). Construction debris would be disposed of in the on site Class 2 construction
waste landfill. Nom’ecyclable solid sanitary waste would be sent off the site for disposal in a local landfill such

as the Amarillo Iandtill. Nonhazardous-solid-waste generation for these facilities is estimated to h 12 ~rcent
of existing annual site w=te generation. The additional waste load generated during constnrction should not
have a major impact on the nonhazardous solid waste management system at Pantex,

Nonhazardous liquid waste includes sanitmy waste from any sinks, showers and water closets and wastewater
from dewatering (UC 1998g, 1998h). To be conservative it was assumed that all nonhazardous liquid waste
generated during constmction would be managed at onsite facilities, even though it is likely that most of this
waste would be collected in portable toilets and would be managed at offsite facilities. Nonhazardous liquid
waste generation for these facilities is estimated to be 4 percent of existing annual site waste generation and
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2 percent of the 946,250-m3/yr ( 1,237,700-yd3/yr) capacity of the sanitary wastewater treatment system.
Therefore, impacts during the construction period should not be major.

H.3.2.3.2 Operation of Pit Conversion and MOX Facilities

The waste management facilities within the pit conversion and MOX facilities would process, temporarily
store, and ship all wastes generated. Table H-26 compares the expected waste generation rates from operating
the new facilities at Pantex with the existing generation rates for Pantex waste. No HLW would be generated
by the pit conversion facility or MOX facility (UC 1998g, 1998h). Depending in part on decisions in the
RODS for the WM PEIS, wastes could be treated on the site or at other DOE sites or commercial facilities.
Per the ROD for TRU waste issued on January 20, 1998, TRU and mixed TRU waste would be certified on
the site to current WIPP waste acceptance criteria and shipped to WIPP for disposal. The SPD EIS also
assumes that LLW, mixed LLW, hazardous waste, and nonhazardous waste would be treated, stored, and
disposed of in accordance with current site practices. Impacts of treatment and storage of radioactive,
hazardous, mixed, and nonhazardous wastes at Pantex are described in the Fins/ EIS for the Corrrirrued
Operation of the Pantex Plant and Associated Storage of Nuclear Weapon Components (DOE 1996b).

Table H–26. Potential Waste Management Impacts of Operation of
New Pit Conversion and MOX Facilities at Pantex

Estimated Waste Generation (m3/yr)b site waste Percent of Site Waste Generation
Pit Generation Pit Both

Waste Typea Conversion MOX (m3/yr)c Conversion MOX Facilities
TRUd 18 46 (e) NA NA NA

LLW 60 34 139 43 24 68

Mixed LLW 1 2 24 4 8 13

Hazardous 2 <1 486 <1 <1 1

Nonhazardous
Liquid 25,~ 25,~ 473,125 5 5 11

Solid 1,800 <150 8,007 22 2 24

~ Se definitions in Appendix F.8.
UC 1998g, 1998h,

c From the waste management section in Chapter 3.
d Includes mixed ~U waste.
e TRU waste is not routinely generated at Pantex.
Key: LLW, low-level waste: NA, not applicable: TRU, transura”ic,

TRU wastes generated during operations include spent filters, sweepings, used containers and equipment,
paper and cloth wipes, analytical and quality control samples, solidified inorganic solutions, and difiy
plutonium oxide scrap (UC 1998g, 1998h). Lead-lined gloves are likely to be managed as mixed TRU waste.
It is anticipated that all TRU waste would be contact-handled waste (UC 1998h), TRU wastes would be
treated, packaged, and certified to WIPP waste acceptance criteria at the pit conversion facility and
MOX facility (UC 1998g, 1998h). Liquid TRU wastes would be evaporated or solidified before being
packaged for storage. Because TRU wastes are not routinely generated or stored at Pantex, facilities for
Ionger-tem storage, drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to WfPP
would need to be developed.

TRU waste generation for these facilities is estimated to be 64 m3/yr (84 yd3/yr). Because TRU waste is not
currently stored at Pantex, storage capacity would be provided within the pit conversion and MOX facilities.
A maximum of about 640 m3 (837 yd3) of TRU waste may need to be stored at Pantex. Assuming that the
waste were stt]red in 208-1 (55-gal) dmms, each with a capacity of 0.21 m3 (0.27 yd3), about 3,000 drums
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would be required to store this waste. Assuming that these drums can be stacked two high, that each drum
occupies an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about
900 m2 (1,100 ydz) would be required. Impacts of the storage of additional quantities of TRU waste in the
pit conversion and MOX facilites at Pantex should not be major.

The 640 m3 (837 yd3) of TRU waste generated by these facilities would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and within
the 168,500 m3 (220,400 yd3) limit for this facility (DOE 1997d:3-3). Impacts of disposal of TRU waste at
WfPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing tbe glove-box lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste (UC 1998g). LLW would be packaged, certified, and
accumulated at the new facilities before being transferred for treatment and interim storage at existing onsite
facilities. Liquid LLW would be evaporated or solidified before being packaged for storage

(UC 1998g, 1998h). Tritium recovered from pit disassembly would be disposed of as LLW (UC 1998g).
Wastes would be stored on the site on an interim basis before being shipped off the site for disposal
(UC 1998g, 1998h). LLW generation for these facilities is estimated to be 68 percent of existing annual site
waste generation, 13 percent of the 750-m3/yr (980 -m3/yr) capacity of the planned Hazardous Waste Treatment

and Processing Facility, and 39 percent of the 2,400-m3 (3, 140-yd3) LLW storage capacit y.

Most LLW generated at Pantex is currently sent to NTS for disposal, although LLWS could also be sent to
commercial disposal facilities or other DOE sites. If the shipment of LLW to offsite disposal were delayed,
a maximum of approximately 940-m3 ( 1,230-yd3) LLW may need to be stored at Pantex. This is

approximately 39 percent of the approximately 2,400 m3 (3,140 yd3) of existing storage capacity at Pantex.
Assuming that the waste were stored in 208-I (55-gal) drums, each with a capacity of 0.21 m3 (0.27 yd3),

approximately 4,500 dnrms would be required to store the additional waste. Assuming that these drums can
be stacked two high, that each drum occupies an area of 0.4 m2 (4 ftz), and adding a 50 percent factor for aisle
space, a storage area of approximately 1,300 m2 (1,700 yd2) is required. Impacts of the storage of additional
quantities of LLW on 0.13 ha (0.32 acre) of land at Pantex should not be major. If it were determined that a
new LLW storage facility was needed, appropriate NEPA documentation would be prepared.

As stated above, a total of 940-m3 (1,230-yd3) LLW would be generated over the opration period. Using the
6,085 m3fia (3,221 yd3/acre) disposal land usa e factor for NTS published in the Srorage and Disposition

$Final PEIS (DOE 1996aE-9), 940 m3 ( 1,230 yd ) of waste would require 0.15 ha (0.37 acre) of disposal space
at NTS or some other similar facility. Impacts on the disposal site from the use of this small area for disposal
should not be major. Impacts of disposal of LLW at NTS are described in the Final EIS for the NTS and
Off-Site hcations in the State of Nevada (DOE 1996c).

Mixed LLW includes solvents contaminated with phrtonium, scintillation vials from the analytical laboratory,
and hazardous constituents that were introduced as part of the incoming pits (UC 1998g, 1998h). Mixed LLW
would be stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with

the site treatment plan fur Pantex. Pantex currently ships mixed LLW to Envimcare of Utah and Diversified
Scientific Services, Inc of Tennessee. These facilities or other treatment or disposal facilities that meet
DOE criteria would be used (UC 1998g). Mixed LLW generation for these facilities is estimated to be
3 m3/yr (4 yd3/yr) or 13 ~rcent of existing annual site waste generation and, therefore, should not have a major
impact on the mixed LLW management system at Pantex.
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Hazardous waste generated during operadons includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, lead packaging, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at offsite
permitted commercial facilities (UC 1998g, 1998h). Hazardous waste generation for these facilities is
estimated to be I percent of existing annual site waste generation and less than 1 percent of the
750-m3/yr (980 -yd3/yr) capacity of the planned Hazardous Waste Treatment and Processing Facility, and,
therefore, should not have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, machine shop cuttings, and other industrial wastes from
utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice and shipped to onsite and offsite disposal and recycling facilities. Recyclable solid
wastes such as office paper, metal cans, and plastic and glass bottles would be sent off the site for recycling
(UC 1998g, 1998h). The remaining solid sanitary waste would be sent off the site for disposal in a local
landfill such as the Amarillo landfill. Nonrecyclable, nonhazardous solid waste generated by these facilities
is estimated to be less than 24 percent of existing annual site waste generation. This additional waste load
should have not a major impact on the nonhazardous solid waste management system at Pantex.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, and water closets; prmess wastewater
from lab sinks and drains, mop water, cooling tower blowdown, and boiler blowdown; and treated wastewater
from the liquid effluent treatment system. Nonhazardous wastewater would be treated, if necessary, before
being discharged to the Pantex wastewater treatment system (UC 1998g, 1998h). Nonhazardous liquid waste
generation for these facilities is estimated to be 11 percent of existing annual site waste generation and
5 percent of the 946,250-m3/yr (1,237,700-m3/yr) capacity of the Pantex sanitary wastewater treatment system.
Therefore, impacts on the system should not be major.
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H.4 SRS

H.4.1 A=ment Data

Impacts on SRS waste management facilities were estimated using information on existing environmental

conditions from Chapter 3 and infomration on the characteristics of the proposed surplus plutonium disposition
facilities from Chapter 2 and the facility data reports. A description of the methods used to evaluate impacts
on waste management is presented in Appendix F.8.

H.4.2 Facilities

H.4.2.1 Pit Conversion Facifity

H.4.2.1.1 Construction of Pit Conversion Facifity

Table H–27 compares the expected construction waste generation rates for the facilities that may be
constructed at SRS with the existing site waste generation rates. No radioactive waste would be generated
during the 3-year construction period because this action involves new construction only (UC 1998i). In
addition, no soil contaminated with hazardous or radioactive constituents would be generated during
constmction. However, if any were generated, the waste would be managed in accordance with site practice
and all applicable Federal and State regulations.

Table H-27. Potential Waste Management Impacts of Construction
of New Pit Conversion Facility at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waate

Waate Type” (m3/yr)b (m3/yr)c Generation
Hazardous 50 74 68

Nonhazardous
Liquid 5,30il 416,100 1

Solid 120 6,670 2

~ See definitions in ApFndix F.8.
UC 1998i.

‘ From the wasle management section in Chapter 3.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site

to permitted commercial treatment and disposal facilities (UC 1998i). Hazardous waste generation for
construction of this facility is estimated to be 68 percent of existing annual site waste generation. The
additional waste load generated during construction should not have a major impact on the SRS hazardous
waste management system.

Nonhazardous solid waste includes office garbage, concrete and steel waste, and other construction trash.

Nonhazardous solid waste would & packaged in conformance with standard industrial practice, and shipped
to offsite facilities for recycling or disposal (UC 1998i). Non recyclable solid sanitary waste would be sent off
the site for disposal. Waste metals would be sent off the site for recycling and, therefore, were not included
in the waste volumes, Nonhazardous-solid-waste generation during construction of this facility is estimated
to be 2 percent of existing annual site waste generation. The additional waste load generated during
construction should not have a major impact on the nonhazardous solid waste management system at SRS.
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Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets (UC 1998i).
To be conservative, it was assumed that all nonhazardous liquid waste generated during construction would
k managed at the Central Sanitary Wastewater Treatment Facility, even though it is likely that much of this
waste would be collected in portable toilets and managed at offsite facilities. Nonhazardous liquid waste
generation for construction of this facility is estimated to be 1 percent of existing annual site waste generation,
2 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and 1 percent of the
1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility and,
therefore, should not have a major impact on the system during construction.

H.4.2.1.2 Operation of Pit Conversion Facility

The waste management facilities within the pit conversion facility would process, temporarily store, and ship
all wastes generated. Table H–28 compares the expected waste generation rates from operating the new
facility at SRS with the existing site waste generation rates. No HLW would be generated by the facility
(UC 1998i). Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and
disposed of on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance
criteria and shipped to WfPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed of in accordance with current site
practices. Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at SRS are
described in the SR.S Waste Management Final EIS (DOE 1995b).

Table H-28. Potential Waste Management Impacts of Operation
of New Plt Conversion Facility at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Type’ (m3/yr)b (m3/yr)c Generation
TRUd 18 427 4
LLW 60 10,043 1
Mixed LLW 1 1,135 <1

Hazardous 2 74 3

Nonhazardous
Liquid 25,000 416,100 6

Solid 1,800 6,670 27

~ See definitions in Appendix F.8.
UC 1998i.

c From the waste management section in Chapter 3.
d Includes mixed TRU waste.
Key: LLW, low-level, wastq TRU, transuranic.

TRU wastes generated during operations include spent filters, used containem and equipment, paper and cloth
wipes, analytical and quality-control samples, and solidified inorganic solutions, Lead-lined gloves are likely

to be managed as mixed TRU waste. It is anticipated that all TRU waste would be contact-handled waste.
TRU wastes would be treated, packaged, and certified to WfPP waste acceptance criteria at tbe new facility.
Liquid TRU waztes would be evaporated or solidified before being packaged for storage. Drrrm-gas testing,
real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at the planned
TRU Waste Characterization and Cefiification F~cility at SRS (UC 1998i).

TRU waste generation for this facility is estimated to be 4 percent of existing annual site waste generation and
1 percent of the 1,720-m3/yr (2,250-yd3/yr) pkmncd capacity of the TRU Waste Characterization and
Certification Facility. A total of 180 m3 (235 Yd{) c~fTRU waste wOuld be generated Over the 10-Year
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operation period, This would be 3 percent of the 6,977 m3 (9,126 yd3) of contact-handled TRU waste

currently in storage, and I percent of the 34,4W-m3 (44,995 -yd3) storage capacity available at SRS. Assuming
that the waste were stored in 208-1 (55-gal) drums each with acapacityof0.21 m3 (0.27 yd3), about 860 drums
would be required to store this waste. Assuming that these drums can be stacked two high, that each dram
occupies arr area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 260 m2
(310 yd2) would be required. Impacts of the storage nf additional quarrtities of TRU waste on less than 0.1 ha

(0.25 acre) of land at SRS should not be major.

The 180 m3 (235 yd3) of TRU waste generated by this facility would be less than I percent of the 143,000 m3
(I 87,000 yd3) of contact-handled TRU waste that DOE pkurs to dispose of at WFP and within the 168,5W m3
(220,400 yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are described in
the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium, It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities &fore being transferred for additional treatment and/or disposal in existing
onsite facilities. Tritium recovered from pit disassembly would be disposed of as LLW (UC 1998i), A total
of 600 m3 (780 yd3) of LLW would & generated over the operation period. LLW generation for this facility
is estimated to be 1 percent of existing annual site waste generation, less than 1 percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 2 percent of the 30,500-m3 (39,90C-yd3)
capacity of the Low-Activity Waste Vaults, Using the 8,687 m3/ha (4,598 yd3/acre) disposal land usage factor
for SRS published in the Storage and Disposition Final PEIS (DOE 1996xE-9), 600 m3 (780 yd3) of waste
would require 0.1 ha (0.25 acre) of disposal space at SRS. Therefore, impacts of the management of this
additional LLW at SRS should not be major,

Mixed LLW includes lead shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were intrduced as part of the incoming pits (UC 1998i).
Mixed LLW would be stabilized, packaged, and stored on the site for treatment and offsite disposal in a
mamzer consistent with the site treatment plan for SRS. Mixed LLW generation for this facility is estimated
to be less tharr I percent of existing annual site waste generation, and less than 1 percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of tbe Consolidated Incineration Facility. Over the operating life of this facility, the
10 m3 (13 yd3) of mixed LLW generated would be 1 percent of the 1,900-m3 (2,490-yd3) capacity of the
Mixed Waste Storage Buildings. Therefore, the management of this additional waste at SRS should not have
a major impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, lead packaging, and contaminated
rags or wipes, Hazardous waste would be packaged for treatment and disposal at a combination of onsite and
offsite perrzzitted facilities (UC 1998i). Assuming that all hazardous waste is managed on the site, hazardous
waste generation for this facility is estimated to & 3 percent of existing annual site waste generation, less than
1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and less than
1 percent of the 5,200-m3 (6,800-yd3) capacity of the hazardous waste storage buildings. The management
of these additional hazardous wastes at SRS should not have a major impact on the hazardous waste
management system,

Nonhazardous solid waste includes office garbage, coal ash, machine shop waste, and other industrial wastes
from utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office “p~per, metal cans, and plastic and glass
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bottles would be sent off the site for recycling (UC 1998i). The remaining solid sanitary waste would be sent
off the site for disposal. Nonrecyclable, nonhazwdous solid waste generated by this facility is estimated to be
27 percent of existing annual site waste generation. This additional waste load should not have a major impact
on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanit~ waste from sinks, showers, urinals, and water closets and prucess
wastewater from lab sinks and drains, mop water, cooling tower blowdown, and steam condensate.
Wastewater would be treated, if necessary, before being discharged to the F-Area sanitary sewer system that

connects to the Central Sanitary Wastewater Treatment Facility (UC 1998i). Nonhazardous liquid waste
generation for this facility is estimated to be 6 percent of the existing annual site waste generation, 9 percent
of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and 2 percent of the
1.03 million-m3/yr (1.35 million-yd3/yr) capacit y of the Central Sanitary Waste water Treatment Facilit y, and
therefore should not have a major impact on the system.

H.4.2.2 Immobilization Facility

H.4.2.2.1 Construction of Immobilization Facility

Table H-29 compares the expected construction waste genemtion rates for the facilities that may be
constructed at SRS with the existing site waste generation rates. TRU waste and LLW would be generated
during the 3-year modification of Building 221–F only because all other construction would involve new
buildings. No mixed LLW would be generated (UC 1998j, 1998k, 19981, 1998m). In addition, no soil
contaminated with hazardous or radioactive constituents would be generated during construction. However,
if any were generated, the waste would be managed in accordance with site practice and all applicable Federal

and State regulations. Constmction waste generation would be the same for the ceramic and glass
immobilization technologies and is the same for the 17-t (19-ton) and 50-t (55-ton) immobilization scenarios,
although construction waste generation would be different for modification of Building 221 –F and
construction of new buildings (UC 1998j, 1998k, 19981, 1998m).

Table H-29. Potential Waste Management Impacts of Construction
of Immobilization Facility in Building 221–F or New Construction at SRS

Estimated Waste Generation (m3/yr)b Site waste Percent of Site Waste Generation
Bldg. Generation Bldg.

Waste Typea 221-F New (m3/yr)c 221-F New
TRUd 50 0 427 12 NA

LLW 500 0 10,043 5 NA

Hazardous 4 II 74 5 15
Nonhazardous

Liquid 9,200 9,800 416,100 2 2

Solid 570 I ,700 6,670 9 25
~ Seedefinitionsin AppendixF.8.

UC 1998j, 1998k,19981,1998m.
~ Fromlhe:aste managementsectionin Chapter3.

IncludesmixedTRU waste.
Key: LLW,low-levelwaste;NA, not applicable:TRU, transuranic,

TRU wastes generated during reedification of Building 22 i–F include contaminated equipment and structures,
protective clothing, and radiological survey waste. Itisanticipated that all TRU waste would recontact-
handled waste. TRUwastes would &packaged andcenified tocument WWPwaste acceptance ctitefiaattbe
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constmcdon site (UC 1998i, 1998j). Drum-gas testing, re~l-time radiography, and loading the TRUPACT for
shipment to WIPP would uccur at the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation for construction of this faciiity is estimated to& 12 percent of existing annual site waste
generation and 3 percent of the 1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste
Characterization and Certification Facility. A total of 150 m3 ( i96 yd3) of TRU waste would be generated
over the construction perid. This would be 2 percent of the 6,977 m3 (9,126 yd3) of contact-handled TRU
waste currently in storage, and 1 percent of the 34,400-m3 (44,995 -yd3) storage capacity available at SRS.
Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3), about
710drums wocddbe required tostore this waste. Assuming thattbese drums can restacked twohigh, that
each drum uccupies an area of 0.4 m2 (4 ftz), and adding a 50 percent factor for aisle space, a storage area of
about 210m2(250yd2) would be required. Impacts of thestorage ofadditional quantities of TRU waste on
less than O.1 ha(0.25acre) oflandat SRSshocrld not be major.

The150m3(196 yd3)of TRUwaste generated byconstmction oftiisfacility would beless than 1 percent of
the 143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the168,500 m3(220,400 yd3)limit for WPP(DOEl997d:3-3). Impacts ofdisposal of TRUwasteat WfPP
aredescribed in the WIPPDisposal Phase Final Supplemental EIS(DOE 1997d).

LLW generated during modification of Building 221-F includes demolition debris (e.g., prucess piping,
equipment, and stmctures), protective clothing, and radiological survey waste. LLW would repackaged,
certified, andaccumulated atthecnnstmction site before being transfemed fortmatment anWor disposal in
existing onsite facilities, Liquid LLW from flushing equipment and decontamination activities would be
collected byanexisting system in Building 221–F (UC 1998j, 1998k, 19981, 1998m). Atotalof 1,500-m3
(1,960 -yd3) LLW would be generated over the construction period. LLW generation forconstmction is
estimated to be 5 percent nf existing annual site waste generation, and 5 percent of the 30,500-m3 (39,900-yd3)
capacity of the Low-Activity Waste Vacdts. Using the8,687m3/ha (4,598 yd3/acre) disposal Iand usage factor
for SRSpublished inthe Sforage and Disposition Final PE/S(DOEl996zE-9), l,500m3(l,960 yd3)of
waste would require 0.17ha(0.42 acre) ofdisposal space at SRS. Therefore, impacts of the management of
this additional LLW at SRS should not be major

Hazardous waste generated during construction il)cludes liquids such as spent cleaning solutions, lubricants,
oils, hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes aetypically generated during constmction of an industrial facility. Anyhazadous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
topemitted commercial treatment mddisposal facilities (UC 1998j, 1998k, 19981, 1998m). Hazardous waste
generation forconstruction of this facility isestimatedtobe5to 15 percent ofexisting annual site waste
generation, Theadditional waste load generated during constmction should nothave amajorimpact on the
SRS hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would repackaged incnnformance with standard industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998j, 1998k, 19981, 1998m).
Nonrecyclable solid sanit~waste would ksentoffthe site fordisposal. Waste metals would besentoffthe
site for recycling and, therefore, were not included in the waste volumes. Nonhazardous-solid-waste
generation during construction of this facility is estimated to be 9 to 25 percent of existing annual site waste
generation. Theadditional waste load generated during constmction should nothave amajorimpact on the
nonhazardous solid waste management system at SRS.
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Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets (UC 1998j,
1998k, 19981, 1998m). To be conservative, it was assumed that all nonhazardous liquid waste generated
during constriction would be managed at the Central Sanita~ Wastewater Treatment Facility, even though
it is likely that much of this waste would be collected in portable toilets and managed at offsite facilities.
Nonhazardous liquid waste generation for constriction of this facility is estimated to be 2 percent of existing
annual site waste generation, 3 to 4 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area
sanitary sewer, and 1 percent of the 1.03 million-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanitary
Wastewater Treatment Facility and therefore should not have a major impact on the system

during construction.

H.4.2.2.2 Operation of Immobilization Facility

The waste management facilities within the immobilization facility would process, temporarily store, and ship
all wastes generated. Table H-30 compares the expected waste generation rates from operating the new
facility at SRS with the existing site waste generation rates. Although HLW would be used in the

immobilization process, no HLW would be generated by the facility (UC 1998j, 1998k, 19981, 1998m).
Depending in pm on decisions in the RODS for the WM PEIS, waxtes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WFP waste acceptance criteria and
shipped to WIPP for disposal, The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be o’eated, stored, and disposed of in accordance with cument site practices. Waste
generation would be the same for the ceramic and glass immobilization technologies, although the amount of
waste generated would vw between the 17-t and the 50-t immobilization cases (UC 1998j, 1998k, 19981,
1998m). Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at SRS are
described in the 5’RS Wasre Managemerrf Final E/S (DOE 1995b).

Table H-30. Potential Waste Management Impacts of Operation
of Immobilization Facility in Building 221-For New Construction at SRS

Estimated Waste Generation (m3/yr)b ~~~e~a~~n Percent of Site Waste Generation

Waste Type’ 17 t 50 t (m3/yr)c 17 t 50 t

TRUd 95 126 427 22 30

LLW 60 80 10,043 1 1

Mixed LLW t 1 1,135 <1 <1

Hazardous 30 30 74 41 41

Nonhazardous

Liquid 26,00G28,000 28,00G30,000 4t6,000 6t07 7

Soiid 230 230 6,670 3 3

a See definitionsin AppendixF.8.
b UC 1998j, 1998k,19981,1998m.
c Fromthe wastemanagementscc!ionin Chapter3.
d tncludesmixedTRUwaste.
Key: LLW, low-levelwaste ~U, transuranic.

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper and cloth wipes, analytical and quality -controi samples, and solidified
inorganic solutions. Lead-lined gloves are likely to be managed as mixed TRU waste. It is anticipated that
all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged, and certified to
WIPP waste acceptance criteria at the new facility (UC 1998j, 1998k, 19981, 1998m). Liquid TRU wastes
would be evaporated or solidified before being packaged for storage. Dnrm-gas testing, real-time radiography,
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and loading the TRUPACT for shipment to WIPP would occur at the planned TRU Waste Characterization
and Certification Facility at SRS.

TRU waste generation for this facility is estimated to be 22 to 30 percent of existing annual site waste

generation and 6 to 7 percent of the 1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste
Characterization and Certification Facility. A total of 950 to 1,260 m3 (1,240 to 1,648 yd3) of TRU waste
would be enerated over the 10-year operation period. This would be 14 to 18 percent of the 6,977 m3

F(9, 126 yd ) of contact-handled TRU waste currently in storage, and 3 to 4 percent of the 34,400-m3
(44,995 -yd3) storage capacity available at SRS. Assuming that the waste were stored in 208-1 (55-gal) drums
each with a capacity of 0.2 I m3 (0.27 yd3), about 4,500 to 6,000 drams would be required to store this waste,
Assuming that these drums can be stacked two high, that each drum occupies an area of 0.4 m2 (4 ftz), and
adding a 50 percent factor for aisle space, a storage mea of about 1,400 to 1,800 mz ( 1,670 to 2,150 ydz) would
be required. Impacts of the storage of additional quantities of TRU waste on 0.14 to 0.18 ha (0.35 to 0.44 acre)
of Pand at SRS should not be major.

Tbe 950 to 1,260 m3 ( 1,240 to 1,648 yd3) of TRU waste generated by this facility would be I percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500 m3 (220,400 yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP
are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations within the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facilities before being transfemed for additional treatment and/or disposal in existing onsite facilities
(UC 1998j, 1998k, 19981, 1998m). A total of 600- to 800-m3 (780- to 1,000-yd3) LLW would be generated
over the operation pericd. LLW generation for this facility is estimated to be 1 percent of existing annual site
waste generation, less than 2 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated
Incineration Facility, and I percent of the 30,500-m3 (39,900-yd3) capacity of tbe Low-Activity Waste Vaults.
Using the 8,687 m3/ba (4,598 yd3/acre) disposal land usage factor for SRS published in the Storage and
Disposition Final PEIS (DOE 1996zE-9), 600 to 800 m3 (780 to 1,000 yd3) of waste would require
approximately O.I ha (0.25 acre) of disposal space at SRS. Therefore, impacts of the management of this
additional LLW at SRS should not be major.

Mixed LLW includes leaded shielding, solvents contaminated with plutonium, and scintillation vials from the
analytical laboratory (UC 1998j, 1998k, 19981, 1998m). Mixed LLW would be stabilized, packaged, and
stored on the site for treatment arrd offsite disposal in a manner consistent with the site treatment plan for SRS,
Mixed LLW generation for this facility is estimated to be less than 1 percent of existing annual site waste
generation, and less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) ca acity of the Consolidated

!.Incineration Facility. Over the operating life of this facility, the 10 m3 (13 yd ) of mixed LLW generated
would be 1 percent of the 1,900-m3 (2,490 -yd3) capacity of the Mixed Waste Storage Buildings. Therefore,
the management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

Hazardous waste generated during operations includes spent cleaning solutions, lubricants, oils, film
processing fluids, hydraulic fluids, coolants, paints, chemicals, batteries, fluorescent light tubes, and
contaminated rags or wipes. Hazardous waste would be packaged for treatment and disposal at a combination
of onsite and offsite permitted facilities (UC 1998j, 1998k, 19981, 1998m). Assuming that all hazardous waste
is managed on the site, hazardous waste generation for this facility is estimated to be 4 I percent of existing
annual site waste generation, less than 1 percent of the 17,830 -m3/yr (23,320 -yd3/yr) capacity of the
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Consolidated Incineration Facility, and 6 percent of the 5,2W-m3 (6,800-yd3) capacity of the hazardous waste
storage buildings. The management of these additional hazardous wastes at SRS should not have a major
impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, coal ash, machine shop waste, and other industrial wastes
from utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling. Ash from the coal-fired steam generating plant would be
disposed of in the onsite a3h disposal landfills (UC 1998j, 1998k, 19981, 1998m). The remaining solid sanitary
waste would be sent off the site for disposal. Nonrecyclable, nonhazardous solid waste generated by this
facility is estimated to be 3 percent of existing annual site wrote generation. This additional waste load should
not have a major impact on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from cooling tower blowdown and steam condensate. Nonhazardous wastewater would be treated,
if necessary, before king discharged to the F-Area sanitary sewer system that connects to the Central Sanitary
Wa3tewater Treatment Facility (UC 1998j, 1998k, 19981, 1998m). Nonhazardous liquid waste generation for
this facility is estimated to be 6 to 7 percent of the existing annual site waste generation, 9 to 11 percent of the
276,000-m3/yr (361 ,000-yd3/yr) capacity of the F-Area sanitary sewer, and 3 percent of the 1.03 miOion-m3/yr
(1.35 miOion-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility and, therefore, should
not have a major impact on the system.

H.4.2.3 MOX Facility

H.4.2.3.1 Construction of MOX Facility

Table H–3 1 compares the expected construction waste generation rates for the facility that maybe constructed
at SRS with the existing site waste generation rates. No radioactive waste would be generated during the
3-year construction period because this action involves new constmction only (UC 1998n). In addition, no
soil contaminated with hazardous or radioactive constituents would be generated during construction.
However, if any were generated, the waste would be managed in accordance with site practice and all

applicable Federal and State regulations.

Table H–31. Potential Waste Management Impacts
From Construction of New MOX Facility at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation

Hazardous II 74 15

Nonhazardous

Liquid 13,000 416,100 3

Solid 820 6,670 12

a See definitions in Appendix F.8.
b UC 1998n.
c From the waste management section in Chapter 3.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during constmction of an industrial facility. Any hazardous
wrote generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998n). Hazardous waste generation for
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construction of this facility is estimated to be 15 percent of existing annual site waste generation. The

additional waste load generated during constmction should not have a major impact on the SRS hazardous
waste management system.

Nonhazardous solid waste includes office garbage, scrap Iumher. concrete and steel waste, and other
constmction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998n). Nonrecyclable solid sanitary
waste would be sent off the site for disposal. Waste metals would be sent off the site for recycling and,
therefore, were not included in the waste volumes. Nonhazardous-solid-waste generation during construction

of this facility is estimated to k 12 percent of existing annual site waste generation. The additional waste load
generated during construction should not have a major impact on the nonhazardous solid waste management
system at SRS,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, utinals, and water closets and
wastewater from dewatering (UC 1998n). To be conservative, it was assumed that all nonhazardous liquid
waste genemted during construction would be managed at the Central Sani~ Wastewater Treatment Facility,
even though it is likely that much of this waste would be collected in portable toilets and managed at offsite
facilities, Nonhazardous liquid waste generation for construction of this facility is estimated to be 3 percent
of existing annual site waste generation, 5 percent of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the
F-Area sanitary sewer, and 1 percent of the 1.03 million-m3/yr ( 1.35 million-yd3/yr) capacity of the Central
Sanitary Wastewater Treatment Facility. Therefore, impacts on the system during construction should not
be major.

H.4.2.3.2 Operation of MOX Facility

The waste management facilities within the MOX facility would prmess, temporarily store, and ship all wastes
generated, Table H-32 compares the ex~cted waste generation rates from operating the new facility at SRS
with the existing site waste generation rates. No HLW would be generated by the facility (UC 1998n),
Depnding in part on decisions in the RODS for the WM PEIS, wastes could be treated arrd disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and
shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed of in accordance with the current site practices.
Impacts of treatment, storage, rmd disposal of radioactive, hazardous, and mixed wastes at SRS are described
in the SRS Waste Management Final EIS (DOE 1995b).

TRU wastes generated during operations include spent filters, used containers and equipment, paper and cloth
wipes, analfiical and quality-control samples, solidified inorganic solutions, and dirty plutonium oxide scrap,
Lead-lined gioves are likely to be managed as mixed TRU waste. It is anticipated that all TRU waste would
be contact-handled waste. TRU wastes would be treated, packaged, and certified to WfPP waste acceptance
criteria at the new facility (UC 1998n), Liquid TRU wastes would be evaporated or solidified before being
packaged for storage. Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment to
WIPP would occur at the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation for this combination of facilities is estimated to be 1I percent of existing annual site
waste generation and 3 percent of the 1,720-m3/yr (2,250- d $yr) planned capacity of the TRU Waste

KCharacterization and Certification Facility. A total of 460 m (600 yd3) of TRU waste would be generated
over the 10-year operation petiud. This would be 7 percent of the 6,977 m3 (9,126 yd3) of contact-handled
TRU waste currently in storage, and 1 percent of the 34,400-m3 (44,995 -yd3) storage capacity available at
SRS, Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3),
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Table H-32. Potential Waste Management Impacts
From Operation of New MOX Facifity at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Type” (m3/yr)b (m3/yr)c Generation

TRUd 46 427 II

LLW 34 10,043 <1

Mixed LLW 2 1,135 <1

Hazardous <1 74 1

Nonhazardous

Liquid 25,OOO 416,1t30 6

Solid <150 6,670 <2

~ Seedefinitionsin AppendixF.8.
UC 1998n.

~ Fromthe wastemanagementsection in Chapter 3.
Includes mtxed TftU waste

Key: LLW, low-level waste; TRU, transuranic.

atmrrt 2,200 drums would b required to store this waste. Assuming that these drums can be stacked two high,
that each drum occupies an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area
of about 660 mz (790 yd2) would be required. Impacts of the storage of additional quantities of TRU waste
on 0.1 ha (0.25 acre) of land at SRS should not be major.

The 460 m3 (600 yd3) of TRU waste generated by this facility would bc less than 1 percent of the 143,000 m3
(187,~ yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within the 168,500 m3
(220,400 yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WLPP are described in
the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations witbin the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facility before being transferred for additional treatment and/or disposal in existing onsite facilities
(UC 1998n). A total of 340 m3 (445 yd3) of LLW would be generated over the operation period. LLW
generation for this facility is estimated to be less than 1 percent of existing annual site waste generation, less
than 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated Incineration Facility, and
1 prcent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the 8,687 -m3/lra
(4,598 -yd3/acre) disposal land usage factor for SRS published in the Storage and Disposition Final PEJS
(DOE 1996zE-9), 340 m3 (440 yd3) of waste would require less than 0.1 ha (0.25 acre) of disposal space at

SRS. Therefore, management of this additional LLW at SRS should have no major impact.

Mixed LLW includes solvents contaminated with plutonium, and scintillation vials from the analytical
laboratory (UC 1998n). Mixed LLW would be stabilized, packaged, and stored on the site for treatment and
offsite disposal in a manner consistent with the site treatment plan for SRS. Mixed LLW generation for this
facility is estimatd to be less than 1 percent of existing annual site waste generation, and less than I percent
of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated Incineration Facility. Over the operating life
of this facility, the 20-m3 (26-yd3) mixed LLW generated would be 2 percent of the 1,900-m3 (2,490-yd3)
capacity of the Mixed Waste Storage Buildings. Therefore, the management of this additional waste at SRS
should not have a major impact on the mixed LLW management system.
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Hazardous waste generated dur’ing operations includes spent cleaning solutions, lubricants, oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at a combination of onsite and offsite permitted facilities (UC 1998n). Assuming that all hazardous
waste is managed on the site, hazardous waste generation for this facility is estimated to be 1 percent of
existing annual site waste generation, less than 1 percent of the 17,830-m3/yr (23,320 -yd3/ r) capacity of the

?Consolidated Incineration Faci lity, and less than 1 percent of the 5,200-m3 (6,800-yd ) capacity of the
hazardous waste storage building. The management of these additional hazardous wastes at SRS should not
have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, machine shop waste, and other industrial wastes from utility
and maintenance operations. Nonhazardous solid waste would be packaged in conformance with standard
industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass bottles
would be sent off the site for recycling (UC 1998n). The remaining solid sanit~ waste would be sent off the
site for disposal. Nonrecyclable, nonhazardous solid waste generated by this facility is estimated to be less
than 2 percent of existing annual site waste generation. This additional waste load should not have a major
impact on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wastewater from lab sinks and drains, mop water, cooling tower blowdown artd steam condensate; and treated
wastewater from the liquid effluent treatment system. Nonhazardous wastewater would be treated, if
necessary, before being discharged to the F-Area sanitary sewer system that connects to the Central Sanitary
Wastewater Treatment Facility (UC 1998n). Nonhazardous liquid waste generation for this facility is
estimated to be 6 percent of the existing annual site waste generation, 9 percent of the 276,000 -m3/yr
(36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and 2 percent of the 1,03 million-m3/yr
(1,35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Therefore, impacts on
the system should not be major,

H.4.2.4 Plt Conversion and Immobilization Facilities

H.4.2.4.1 Construction of Pit Conversion and Immobilization Facilities

Table H–33 compares the expected constmction waste generation rates for the facilities that may be
constmcted at SRS with the existing site waste generation rates. TRU waste and LLW would be generated
during the 3-year modification of Building 22 I–F only because all other construction would involve
new buildings,

No mixed LLW would be generated (UC 1998i, 1998j, 1998k, 19981, 1998m). In addition, no soil
contaminated with hazardous or radioactive constituents would be generated during construction. However,
if any were generated, the waste would be managed in accordance with site practice and all applicable Federal
and State regulations. Construction waste generation would be tbe same for the ceramic and glass
immobilization technologies and the 17-t (19-ton) and 50-t (55-ton) immobilization scenarios, although
constmction waste generation is different if existing bui Idings need to be modified versus constructing new
buildings (UC 1998j, 1998k, 1998[, 1998m).

TRU wastes generated during modification of Building 221-F include contaminated quipment and structures,

protective clothing, and radiological suwey waste, It is anticipated that all TRU waste would be
contact-handled waste. TRU wastes would be packaged and certified to current WIPP waste acceptance
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Table H-33. Potential Waste Management Impacta of Construction of
Pit Conversion Facifity and Immobilization Facifity in Building 221-F or New Construction at SRS

Estimated Waste Generation (m3/yr)b Percent of Site Waste Generation

Immobilization Immobilization Both
(Ceramic or Glass) SiteWaste (Ceramic or Glass) Facilities

Pit Bldg. Generation Pit Bldg. Bldg.
Waste Type’ Conversion 221-F New (m3/yr)c Conversion 221-F New 221-F New

TRUd o 50 0 427 NA 12 NA 12 NA

LLW o 50Q o 10,043 NA 5 NA 5 NA

Hazardous 50 4 II 74 68 5 15 73 82

Nonhazardous

Liquid 5,3m 9,200 9,800 416,100 1 2 2 34

Solid I20 570 1,700 6,670 2 9 25 10 27
a Seedefinitionsin Appendix F.8.
b UC 1998i, 1998j, 1998k, 19981, 1998m.
c From [he waste management section in Chapter 3.
d Includes mixed TRU waste.
Key LLW, low-level waste; NA, not applicable; TRU, Iransuranic.

criteria at the construction site (UC 1998j, 1998k). Drum-gas testing, real-time radiography, and loading the
TRUPACT for shipment to WfPP would occur at the planned TRU Waste Characterization and Certification
Facility at SRS.

TRU waste generation for this combination of facilities is estimated to be 12 percent of existing annual site
waste generation and 3 percent of the 1,720-m3/yr (2,250- d3/yr) planned capacity of the TRU Waste

?Characterization and Certification Facility. A total of 150 m (196 yd3) of TRU waste would be generated
over the construction period. This would be 2 percent of the 6,977 m3 (9,126 yd3) of contact-handled TRU
waste currently in storage, and less than I percent of the 34,400-m3 (44,995 -yd3) storage capacity avai Iable
at SRS. Assuming that the waste were stored in 208-I (55-gal) drums, each with the capacity of 0.21 m3
(0.27 yd3), about 710 drums would be required to store this waste. Assuming that these drums can be stacked
two high, that each drum occupies an area of 0.4 mz (4 ftz), and adding a 50 percent factor for aisle space, a
storage area of about210 mz (250 ydz) would b required. Impacts of the storage of additional quantities of
TRU waste on less than 0.1 ha (0.25 acre) of land at SRS should not be major.

The 150 m3(196 d3) of TRU waste generated by constmction of these facilities would be less than I percent
iof the 143,000 m (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and

within the 168,500 m3 (220,400 yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste
at WIPP are described in the WIPP Disposal Phase Final Supp/emerrta[ EIS (DOE 1997d).

LLW generated during modification of Building 221–F includes demolition debris (e.g., process piping,
equipment, and structures), protective clothing, and radiological survey waste. LLW would be packaged,
certified, and accumulated at the construction site before being transfemd for treatment and/or disposal in
existing onsite facilities. Liquid LLW from flushing equipment and decontamination activities would be
collected by an existing system in Building 221–F (UC 1998j, 1998k, 19981, 1998m). A total of 1,500 m3
(1,960 yd3) of LLW would be generated over the construction pericd. LLW generation for construction is
estimated to& 5 percent of existing annual site waste generation, and 5 percent of the 30,500-m3 (39,900-yd3)
capacity of the Low-Activity Waste Vaults. Using the 8,687 m3iha (4,598 yd3) disposal land usage factor for
SRS published in the Sfora,qe and Disposition Final PEIS (DOE 1996wE-9), 1,500 m3 (1,960 yd3) of waste
would require 0.17 ha (0,42 acre) of disposal space at SRS. Therefore, the management of this additional
LLW at SRS should have no major impact.
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Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,

hydraulic fluids, antifreeze solutinns, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during constnrction of an industrial facility. Any hazardous
waste generated during constmction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998i, 1998j, 1998k, 19981, 1998m). Hazardous
waste generation for construction of this combination of facilities is estimated to be 73 to 82 percent of existing
annual site waste generation. The additional waste load generated during construction should not have a major
impact on the SRS hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
constriction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice, and shipped to offsite facilities for recycling or disposal (UC 1998i, 1998j, 1998k, 19981, 1998m).
Nonrecyclable solid sanitary waste would be sent off the site for disposal. Waste metals would be sent off the
site for recycling, arrd therefore were not included in the waste volumes, Nonhazardous-solid-wrote generation
during constmction of this combination of facilities is estimated to be 10 to 27 percent of existing annual site
waste generation. The additional waste load generated during constmction should not have a major impact
on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showem, urinals, arrd water closets (UC 1998i,
1998j, 1998k, 19981, 1998m). To be conservative, it was assumed that all nonhazardous liquid waste
generated during constmction would be managed at the Central Sanitary Wastewater Treatment Facility, even
though it is likely that much of this waste would be collected in portable toilets and managed at offsite
facilities. Nonhazardous liquid waste generation for construction of this combination of facilities is estimated
to be 3 to 4 percent of existing annual site waste generation, 5 percent of the 276,000-m3/yr (36 1,000-yd3/yr)
capacity of the F-Area sanitary sewer, and 1 percent of the 1,03 million-m3/yr (1.35 millim-yd3/yr) capacity
of the Central Sanitary Wastewater Treatment Facility. ThemFore, impacts on the system during construction
should not be major.

H.4.2.4.2 Operation of P]t Conversion and Immobilization Facilities

The waste management facilities within the pit conversion and immobilization facilities would process,
temporarily store, and ship all wastes generated. Table H–34 compares the expected waste generation rates
from operating the new facilities at SRS with the existing site waste generation rates. Although HLW would

k used in the immobilization prwess, no HLW would k generated by the facilities (UC 1998i, 1998j, 1998k,
19981, 1998m). Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated and
disposed on the site nr at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on
January 20, 1998, TRU and mixed TRU wrote would be certitied on tbe site to cument WIPP waste acceptance
criteria and shipped to WJPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous
waste, and nonhazardous waste would be treated, stored, and disposed in accordance with current site
practices. Waste generation would be the same for the ceramic and glass immobilization technologies,
although the amount of waste generated would vary between the 17-t ( 19-ton) and 50-t (55-ton) immobilization
cases (UC 1998j, 1998k, 19981, 1998m). Impacts of treatment, storage, and disposal of radioactive, hazardous,
and mixed wastes at SRS are described in the SRS Wasre Management Final EIS (DOE 1995b).

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper and cloth wipes, analytical and quality-control samples, and solidified
inorganic solutions, Lead-lined gloves are likely to be managed as mixed TRU waste, It is anticipated that
all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged, and certified to
WfPP waste acceptance criteria at the new facilities (UC 1998i, 1998j, 1998k, 19981, 1998m). Liquid TRU
wastes would be evaporated or solidified before being packaged for storage. Dram-gas testing, real-time
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Table H-34. Potential Waste Management Impacti of Operation of New
pit Conversion Facility and Immobilization Facifity in Building 221-For New Construction at SRS

Estimated Waste Generation (m3/Yr)b Site W=te Percent of Site Waste Generation

pit Immobitizatimr Generation Pit Immobilization Both
Waste Tyrre’ Cmrvemion 17 t 50 t (m3/yr)c Conversion 17 t 50 t Facilities

TRUd 18 95 126 427 4 22 30 26 to 34

LLW 60 60 80 10,043 1 11 1

Mixed LLW 1 1 1 1,135 <1 <1 <1 <1

Hazardous 2 30 30 74 3 4! 41 43

Nonhazardous

Liquid 25,000 26,0~ 28,000- 416,100 6 6t07 7 12t0 13
28,000 30,000

Solid 1,800 230 230 6,670 27 33 30
a See definitions in Appendix F,8.
b UC 1998i, 1998j, 1998k, 199St, 1998m.
~ From the waste management section in Chapter 3.

Includes mixed TRU waste.
Key: LLW, low-level waste; ~U, transuranic.

radiography, and loading the TRUPACT for shipment to WIPP would occur at the planned TRU Waste

Characterization and Certification Facility at SRS.

TRU waste generation for this combination of facilities is estimated to be 26 to 34 percent of existing annual
site waste generation and 7 to 8 percent of the 1,720-m3/yr (2,250 -yd3/yr) planned capacity of the TRU Waste
Chamcterization and Certification Facility. A total of 1,130 to 1,440 m3 (1,480 to 1,880 yd3) of TRU waste
would be enerated over the 10-year operation period. This would be 16 to 21 percent of the 6,977 m3

$(9, 126 yd ) of contact-handled TRU waste currently in storage, and 3 to 4 percent of the 34,400-m3
(44,995-yd3) storage capacity available at SRS. Assuming that the waste were stored in 208-I (55-gal) drums
each with a capacity of 0.2 I m3 (0.27 yd3), about 5,400 to 6,900 drums would be required to store this waste.
Assuming that these drums can be stacked two high, that each drum occupies an area of 0.4 mz (4 ftz), and
adding a 50 percent factor for aisle space, a storage area of about 1,600 to 2,100 mz (1,910 to 2,510 yd2) would
k required. Impacts of the storage of additional quantities of TRU waste on 0.16 to 0.21 ha (0.40 to 0.52 acre)
of land at SRS should not be major.

The 1,130 to 1,440 m3 (1 ,480 to 1,880 yd3) of TRU waste generated by these facilities would be approximately
1 percent of the 143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at
WIPP and within the 168,500 m3 (220,400 yd3) limit for WIPP (DOE 1997d3-3). Impacts of disposal of TRU
waste at WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transferred for additional treatment and/or disposal in existing
onsite facilities (UC 1998i, 1998j, 1998k, 19981, 1998m). Tritium recovered from pit disassembly would be
disposed of as LLW (UC 1998m). A total of 1,200- to 1,400-m3 (1,570- to 1,830-yd3) LLW would be
generated over the operation period, LLW generation for this combination of facilities is estimated to be

1 percent of existing annual site waste generation, I percent of the 17,830-m3/yr (23,320- d3/yr) capacity of
?the Consolidated Incineration Facility, and 4 percent of the 30,500-m3 (39,900-yd ) capacity of the

Low-Activity Waste Vaults. Using the 8,687 m3/hu (4,598 yd3/acre) disposal land usage factor for SRS
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published in the Storage and Disposition Final PE/S (DOE 1996zE-9), 1,200 to 1,400 m3 (1,570 to
1,830 yd3) of waste would requiw 0.14 to 0.16 ha (0.35 to 0.40 acre) of disposal space at SRS. Therefore,
impacts of the management of this additional LLW at SRS should not be major.

Mixed LLW includes leaded shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were introduced as pm of the incoming pits (UC 1998i,
1998j, 1998k, 19981, 1998m). Mixed LLW would bc stabilized, packaged, arrd stored on the site for treatment
and offsite disposal in a manner consistent with the site treatment plan for SRS. Mixed LLW generation for

this combination of facilities is estimated to be less than 1 percent of existing annual site waste generadon, and

less than 1 percent of the 17,830-m3/yr (23,320- d3/yr) capacity of the Consolidated Incineration Facility.
13Over the operating life of these facilities, the 20 m (26 yd ) of mixed LLW generated would be 1 percent of

the 1,9~-m3 (2,490 -yd3) capacity of the Mixed Waste Storage Buildings. Therefore, the management of this

additional waste at SRS should not have a major impact on the mixed LLW management system,

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at a combination of onsite and offsite permitted facilities (UC 1998i, 1998j, 1998k, 19981, 1998m).
Assuming that all hazardous waste is managed on the site, hazardous waste generation for this combination
of facilities is estimated to be 43 percent of existing annual site waste generation, less than 1 percent of the
17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, arrd 6 percent of the 5,200-m3

(6,800-yd3) capacity of the hazardous waste storage building. The management of these additional hazardous
wastes at SRS should not have a major impact on the hazardous waste management system.

Nonhazardous solid waxte includes office garbage, coal ash, machine shop waste, and other industrial wastes
from rrtifity and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998i, 1998j, 1998k, 19981, 1998m). Ash from the
coal-tired steam generating plant would be disposed of in the onsite ash disposal landfills (UC 1998j, 1998k,
19981, 1998m), The remaining solid sanitary waste would be sent off the site for disposal, Non recyclable,
nonhazardous solid waste generated by this combination of facilities is estimated to be 30 percent of existing
annual site waste generation. This additional waste load should not have a major impact on the nonhazardous
solid waste management system at SRS.

Nonhazardous liquid waste includes saaitary waste from sinks, showers, rrrimds, and water closets arrd prucess
wastewater from lab sinks and drains, mop water, cooling tower blowdown, and steam condensate.
Nonhdous waskwater would k treated, if necess~, before king discharged to the F-Area sanitary sewer
system that connects to the Central Sarritary Wastewater Treatment Facility (UC 1998i, 1998j, 1998k, 19981,
1998m). Nonhazardous liquid waste generation for this combination of facilities is estimated to be 12 to
13 percent of the existing annual site waste generation, 18 to 20 percent of the 276,000-m3/yr (361 ,000-yd3/yr)
capacity of the F-Area sanitary sewer, and 5 percent of the 1.03 million-m3/yr ( 1.35 miOion-yd3/yr) capacity
of the Cents’al Sarritary Wastewater Treatment Facility. Therefore, impacts on the system should not h major.

H.4.2.5 Pit Conversion and MOX Facilities

H.4.2.5.1 Construction of Pit Conversion and MOX Facilities

Table H–35 compares the expected construction waste generation rates for the facilities that may be
constructed at SRS with the existing site waste generation rates. No radioactive waste would be generated
kause all constmction would involve new buildings (UC 1998i, 1998n). In addition, no soil contaminated
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Table H-35. Potential Wrote Management Impacts of Construction
of New Pit Conversion and MOX Facilities at SRS

Estimated Waste Generation (m3/yr)b Site w’a~te Percent of Site Waste Generation

Pit Generation Pit Both
Waste Typea Conversion MOX (m31yr)c Conversion MOX Facilities

Hazardous 50 II 74 68 15 82

Nonhazardous

Liquid 5,300 13,000 416,100 1 3 4

Solid 120 820 6,670 2 12 14
~ See definitions in Appendix F.8.

UC 199Xi, 1998n.
c From the waste management section in Chapter 3.

with hazardous or radioactive constituents would be generated during the 3-year construction period.
However, if any were generated, the waste would be managed in accordance with site practice and all

applicable Federal and State regulations.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998i, 1998n). Hazardous waste generation for
constmction of this combination of facilities is estimated to be 82 percent of existing annual site waste
generation. The additional waste load generated during construction should not have a major impact on the
SRS hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice, and shipped to offsite facilities for rec ycling or disposal (UC 1998i, 1998n). Non recyclable solid
sanitary waste would be sent off the site for disposal. Waste metals would be sent off the site for wycling and,
therefore, were not included in the waste volumes. Nonhazardous-solid-waste generation during constmction
of this combination of facilities is estimated to be 14 percent of existing annual site waste generation. The
additional waste load generated during construction should not have a major impact on the nonhazardous solid
was:e management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from dewatering (UC 1998i, 1998n). To be conservative, it was assumed that all nonhazardous
liquid waste generated during construction would be managed at the Central Sanitary Wastewater Treatment
Facility, even though it is likely that much of this waste would be collected in portable toilets and managed
at offsite facilities. Nonhazardous-liquid-waste generation for construction of this combination of facilities
is estimated to be 4 percent of existing annual site waste generation, 7 percent of the 276,000 -m3/yr
(361 ,000-yd3/yr) capacity of the F-Area sanitary sewer, and 2 percent of the 1.03 million-m3/yr
(1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Therefore, impacts on
the system during construction should not be major.

H.4.2.5.2 Operation of Pit Conversion and MOX Facilities

The waste management facilities within the pit conversion and MOX facilities would process, temporarily
store, and ship all wastes generated. Table H–36 compares the expected waste generation rates from operating
the new facilities at SRS with the existing site waste generation rates. No HLW would be generated by the
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Table H-36. Potential Waste Management Impacts of Operation
of New Pit Conversion and MOX Facilities at SRS

Estimated Waste Generation (m3/yr)b Site waste Percent of Site Waste Generation
Pit Generation Pit Both

Waste Typea Conversion MOX (m31yr)c Conversion MOX Facilities
TRUd 18 46 427 4 II 15

LLW 60 34 10,043 1 <1 1

Mixed LLW 1 2 1,135 <1 <1 <1

Haz~rdous 2 <1 74 3 1 4

Nonhazardous

Liquid 25,000 25,000 416,1W 6 6 12

Solid 1,800 <150 6,670 27 2 29

~ Seedefinitionsin AppendixF,8,
UC 1998i, 1998n,

~ From lhe ~Iste management section in Chapter 3.
Includes m,xed TRU waste.

Key: LLW, low-level waste; TRU, lrans. ranic,

facilities (UC 1998i, 1998n). Depending in part on decisions in the RODS for the WM PEIS, wastes could
be treated and disposed of on the site or at other DOE sites or commercial facilities. Per the ROD for TRU
waste issued on January 20, 1998, TRU and mixed TRU waste would bc certified on the site to cument WfPP
waste acceptance criteria and shipped to WfPP for disposal. The SPD EIS also assumes that LLW, mixed
LLW, hazardous waste, and nonhazardous waste would be treated, stored, and disposed in accordance with
cument site practices. Impacts of treatment, storage, and disposal of radioactive, ha2ardous, and mixed wastes
at SRS are described in the SRS Waste Management Final E/S (DOE 1995b).

TRU wastes generated during operations include spent filters, used containem and equipment, pa~r and cloth
wipes, analytical and quality-control samples, solidified inorganic solutions, and dirty plutonium oxide scrap.
Lead-lined gloves m likely to be managed as mixed TRU waste. It is anticipated that all TRU waste would
be contact-handled waste. TRU wastes would be treated, packaged, and certified to WIPP waste acceptance
criteria at the new facilities (UC 1998i, 1998n). Liquid TRU wastes would be evaporated or solidified before
being packaged for storage. Drum-gas testing, real-time radiography, and loading the TRUPACT for shipment
to WIPP would occur at the planned TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation for this combination of facilities is estimated to be 15 percent of existing annual site
waste generation, and 4 percent of the 1,720-m3/yr (2,250-yd3/yr) planned capacity of the TRU Waste
Characterization and Certification Facility. A total of 640 m3 (837 yd3) of TRU waste would be generated
over tbe 10-year operation peried. This would be 9 percent of the 6,977 m3 (9,126 yd3) of contact-handled
TRU waste currently in storage, and 2 percent of the 34,400-m3 (44,995 -yd3) storage capacity available at
SRS. Assuming that the waste were stored in 208-I (55-gal) drums each with a capacity of 0,21 m3 (0,27 yd3),
about 3,000 drums would be required to store this waste. Assuming that these drums can be stacked two high,
that each drum nccupies an area of 0.4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area
of about 900 m2 (1,100 yd2) would be required, Impacts of the storage of additional quantities of TRU waste
on O.I ha (0.25 acre) of land at SRS should not be major.

The 640 m3 (837 yd3) of TRU waste generated by these facilities would be less than I percent of the
143,000 m3 ( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within

the 168,500 m3 (220,400 yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP
are described in the W/PP Disposal Phase Final Stfpp/emen/al E/S (DOE 1997d).
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LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium. It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes. Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transfemed for additional treatment and/or disposal in existing
onsite facilities (UC 1998i, 1998n). Tritium recovered from pit disassembly would be disposed of as LLW

(UC 1998m). A total of 940-m3 ( 1,230-yd3) LLW would be generated over the operation pericd, LLW
generation for this combination of facilities is estimated to be I percent of existing annual site waste
generation, 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility,
and 3 percent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults. Using the
8,687 m3~a (4,598 yd3/acre) disposal land usa e factor for SRS publisbed in the Srorage and Disposidon

?Finaf PEfS (DOE 1996zE-9), 940 m3 ( 1,230 yd ) of waste would require 0.11 ha (0.27 acre) of disposal space
at SRS. Therefore, tbe management of this additional LLW at SRS should have no major impact.

Mixed LLW includes leaded shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were introduced as part of the incoming pits
(UC 1998i, 1998n). Mixed LLW would be stabilized, packaged, and stored on the site for treatment and
offsite disposal in a manner consistent with the site treatment plan for SRS. Mixed LLW generation for this
combination of facilities is estimated to k less than 1 ~rcent of existing annual site waste generation, and less
than 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) ca acity of the Consolidated Incineration Facility. Over

!.the operating life of these facilities, the 30 m3 (39 yd- ) of mixed LLW generated would be 2 percent of the
1,900-m3 (2,490-yd3) capacity of the Mixed Waste Storage Buildings. Therefore, the management of this
additional waste at SRS should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at a combination of onsite and offsite facilities (UC 1998i, 1998n). Assuming that all hazardous waste
is managed on tbe site, hazardous waste generation for this combination of facilities is estimated to be
4 percent of existing annual site waste generation, less than I percent of tbe 17,830-m3/yr (23,320 -yd3/yr)
capacity of the Consolidated Incineration Facility, and 1 percent of the 5,200-m3 (6,800 -yd3) capacity of tbe
hazardous waste storage building. The management of these additional hazardous wastes at SRS should not
have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, coal ash, machine shop waste, and other industrial wastes
from utility and maintenance operations. Nonhazardous solid waste would be packaged in confmmance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off tbe site for recycling (UC 1998i, 1998n). Tbe remaining solid sanitary waste would
be sent off tbe site for disposal. Nonrecyclable, nonhazwdous solid waste generated by this combination of
facilities is estimated to be less than 29 ~rcent of existing annual site waste generation. This additional waste
load should not have a major impact on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wmtewater from lab sinks and drains, mop water, cuuling tower blowdown, and steam condensate, and treated
wastewater from tbe liquid effluent treatment system. Nonhazardous wastewater would be treated, if
necessary, before being discharged to the F-Area sanitary sewer system that connects to the Central Sanitary
Wastewater Treatment Facility (UC 1998i, 1998n), Nonhazardous liquid waste generation for this
combination of facilities is estimated to be 12 percent of the existing annual site waste generation, 18 percent
of the 276,000 -m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and 5 percent of the
1.03 million-m3/yr (1.35 million-yd3/yr) capacit y of the Central Sanitary Wastewater Treatment Facilit y and,
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therefore, should not have a major impact on the system. Impacts on the wastewater treatment infrastnrcture
are evaluated in the sections that describe infrastmcture impacts,

H.4.2.6 Immobilization and MOX Facilities

H.4.2.6.1 Construction of Immobilization and MOX Facilities

Table H-37 compares the expected construction waste generation rates for the facilities that may be
constnrcted at SRS with the existing site waste generation rates, TRU waste and LLW would be generated
during the 3-year modification of Building 22 1–F only because all other construction would involve new
buildings. No mixed LLW would be generated (UC 1998j, 1998k, 19981, 1998m, 1998n), In addition, no soil
contaminated with hazardous or radioactive constituents would bc generated during construction, However,
if any were generated, the waste would be managed in accordance with site practice and all applicable Federal

and State regulations. Construction waste generation would be the same for the ceramic and glass
immobilization technologies, although constriction waste generation is different if existing buildings need to
& mdlfied versus constructing new buildings (UC 1998j, 1998k, 19981, 1998m).

Table H-37. Potential Waste Management Impacts of Construction of
Immobilization Facility in Building 221–F or New Construction and New MOX Facility at SRS

Estimated Waste Generation (m3/yr)b Percent of Site Wazte Generation
Immobilization Immobilization Both

(Ceramic or Glass) Site Waste (Ceramic OrGlass) Facilities
Bldg. Generation Bldg. Bldg.

Waste Typea 221-F New MOX (m3/yr)c 221-F New MOX 221-F New
TRUd 50 0 0 427 t2 NA NA 12 NA

LLW 500 0 0 10,043 5 NA NA 5 NA

Hazardous 4 II 11 74 5 15 15 20 30

Nonhazardous

Liquid 9,200 9,800 13,000 416,100 2 2 3 5 5

Solid 570 1,700 820 6,670 9 25 12 21 38
~ See definitions in Appendix F.8

UC 1998j. 1998k, 19981, 1998m, 1998n.
~ From the waste management section in Chapter 3.

Includes mixed TRU waste.
Key: LLW, low-level waste; NA, “01 applicablti ‘t?tU, transura”ic.

TRU wastes generated during reedification of Building 22 I-Finclude contaminated equipment and stmctures,
protective clothing, and radiological survey waste. It is anticipated that all TRU waste would be
contact-handled waste. TRU wastes would be packaged and certified to current WfPP waste acceptance
criteria at the constmction site (UC 1998j, 1998k). Dmm-gas testing, real-time radiography, and loading the
TRUPACT for shipment to WFP would wcur at the planned TRU Waste Characterization and Cefiification
Facility at SRS. TRU waste generation for this combination of facilities is estimated to be 12 percent of
existing annual site waste generation and 3 percent of the 1,720-m3/yr (2,250 -yd3/yr) planned capacity of the
TRU Waste Characterization and Certification Facility. A total of 150 m3 (196 yd3) of TRU waste would be
generated over the construction pericd. This would be 2 percent of the 6,977 m3 (9,126 yd3) of
contact-handled TRU waste currently in storage, and less than I percent of the 34,400-m3 (44,995 -yd3) storage
capacity available at SRS. Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity
of 0,21 m3 (0.27 yd3), about 710 droms would be required to store this waste. Assuming that these drams can
& stacked two high, that each drum eccupies an area of 0.4 m2 (4 ftz), and adding a 50 ~rcent factor for aisle
space, a storage area of about 210 m2 (250 ydz) would be required. Impacts of the storage of additional
quantities of TRU waste on less than 0.1 ha (0.25 acre) of land at SRS should not be major.
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The 150 m3 ( 196 d3) of TRU waste generated by construction of these facilities would be less than I percent
iof the 143,000 m (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and

within the 168,500 m3 (220,400 yd3) limit for WfPP (DOE 1997d:3-3), Impacts of disposal of TRU waste
at WfPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW generated during modification of Building 22 I –F includes demolition debris (e.g., process piping,
equipment, and structures), protective clothing, and radiological survey waste. LLW would be packaged,
certified, and accumulated at the construction site before being transferred for treatment and/or disposal in
existing onsite facilities. Liquid LLW from flushing equipment and decontamination activities would be

collected by an existing system in Building 221–F (UC 1998j, 1998k, 19981, 1998m). A total of 1,500-m3
( 1,960-yd3) LLW would be generated over the construction period. LLW generation during construction is
estimated to b 5 percent of existing annual site waste generation, and 5 percent of the 30,500-m3 (39,900 -yd3)
capacity of the Low-Activity Waste Vaults. Using the 8,687 m3/ha (4,598 yd3/acre) disposal land usage factor
for SRS published in the Storage and Disposition Final PE/S (DOE 1996zE-9), 1,500 m3 ( 1,960 yd3) of
waste would require 0.17 ha (0.42 acre) of disposal space at SRS. Therefore, the management of this

additional LLW at SRS should have no major impact.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, oils,
hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during construction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998j, 1998k, 19981, 1998m, 1998n).
Hazardous waste generation for construction of this combination of facilities is estimated to be 20 to 30 percent
of existing annual site waste generation. The additional waste load generated during construction should not
have a major impact on the SRS hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
construction trash. Nonhazardous solid waste would be packaged in conformance with standard industrial
practice, and shipped to offsite facilities for recycling or disposal (UC 1998j, 1998k, 19981, 1998m, 1998n).
Nonrecyclable solid sanitary waste would be sent off the site for disposal. Waste metals would be sent off the
site for recycling and, therefore, were not included in the waste volumes. Nonhazardous-solid-waste
generation during construction of this combination of facilities is estimated to be 21 to 38 percent of existing
annual site waste generation. The additional wrote load generated during constmction should not have J major
impact on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wmtewater from dewatering (UC 1998j, 1998k, 19981, 1998m, 1998n). To be conservative, it was assumed
that all nonhazardous liquid waste generated during construction would be managed at the Central Sanitary
Wastewater Treatment Facility, even though it is likely that much of this waste would be collected in portable

toilets and managed at offsite facilities. Nonhazardous liquid waste generation for construction of this
combination of facilities is estimated to k 5 percent of existing annual site waste generation, 8 percent of the
276,0W-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and 2 percent of the 1.03 million-m3/yr
(1.35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility. Therefore, impacts on

the system during construction should not be major.

H.4.2.6.2 Operation of Immobilization and MOX Facilities

The waste management facilities within the immobilization and MOX facilities would process, temporarily
store, and ship all wastes generated. Table H–38 compares the expected waste generation rates from operating
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Table H-38. Potential Waste Management Impacfa of Operation of
Immobilization Facility in Building 221-For New Construction and New MOX Facility at SRS

Estimated Waste Generation (m3/yr)b Site waste Percent of Site Wazte Generation

Immobilization Generation Immobilization Both
Waste Type” (Ceramic or Glass) MOX (m31yr)c (Ceramic or Glass) MOX Facilities

TRUd 95 46 427 22 II 33
LLW 60 34 10,043 1 <1 1

Mixed LLW 1 2 1,135 <1 <1 <1

Hazardous 30 <1 74 41 1 42

Nonhazardous

Liquid 26,000-28,000 25,000 416,100 6107 6 I21O )3

Solid 230 <150 6,670 3 2 6
~ See dctinitions in Appendix F,8.

UC 1998j, 1998k, 19981, 1998m, 1998”,
c From the waste managcme”t section i“ Chapter 3.
d Incl.dcs mixed 3?t U waste,
Key: LLW, Iow.tcvcl waste; TRU, transuranic,

the new facilities at SRS with the existing site waste generation. Although HLW would be used in the
immobilization process, no HLW would be generated by the facilities (UC 1998j, 1998k, 19981, 1998m,
1998n). Depending in part on decisions in the RODS for the WM PEIS, wastes could k treated and disposed

of on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20,
1998, TRU and mixed TRU waste would be certified on the site to cm’rent WIPP waste acceptance criteria and
shipped to W~P for disposal. The SPD EIS also assumes that LLW, mixed LLW, hazardous waste, and
nonhazardous waste would be treated, stored, and disposed in accordance with current site practices. Waste
generation would bc the same for the ceramic md glms immobilization technologies (UC 1998j, 1998k, 19981,
1998m). Impacts of treatment, storage, and disposal of radioactive, hazardous, and mixed wastes at SRS are
described in the SRS Wasre Management Final E[S (DOE 1995b),

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper and cloth wipes, analytical and quality-control samples, solidified inorganic
solutions, and difiy plutonium oxide scrap. Lead-lined gloves are likely to be managed as mixed TRU waste.
It is arrticipated that all TRU waste would be contact-handled waste. TRU wastes would be treated, packaged,
and certified to WIPP waste acceptance criteria at the new facilities (UC 1998j, 1998k, 19981, 1998m, 1998n).
Liquid TRU wastes would b evaporated or solidified before being packaged for storage. Drum-gas testing,
real-time radiography, and loading the TRUPACT for shipment to WFP would occur at the plmned
TRU Waste Characterization and Certification Facility at SRS. TRU waste generating for this combination
of facilities is estimated to be 33 percent of existing annual site waste generation and 8 percent of the
1,720-m3/yr (2,250 -yd3/yr) planned capacity of the TRU Waste Characterization and Certification Facility.
A total of 1,410 m3 ( 1,840 yd3) of TRU waste would be generated over the 10-year operation period. This
would be 20 percent of the 6,977 m3 (9, 126 yd3) of contact-handled TRU waste currently in storage, and
4 percent of the 34,400-m3 (44,995 -yd3) storage capacity available at SRS. Assuming that the waste were
stored in 208- I (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3), about 6,700 dnrms would be
required tostore this waste. Assuming that these dmmscmbe stacked twohigh, that each dmm occupies an
area of 0,4 m2 (4 ft2), and adding a 50 percent factor for aisle space, a storage area of about 2,000 m2

(2,400 yd2)would be required. Impacts of thestorage ofadditional quantities of TRUwasteon O.2Oha
(0.49 acre) of land at SRS should not be major.

The 1,41 0m3(l,840 yd3)of TRUwaste generated bythese facilities would be I percent of the 143,000m3
( 187,000 yd3) of contact-handled TRU waste that DOE pkms to dispose of at WPP and within the 168,500 m3
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(220,400 yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP are described in
the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, and solidified inorganic solutions. It is likely that
the LLW generated during operations would originate from activities in the processing areas containing the
glovebox lines but not from operations within the gloveboxes. Operations within the gloveboxes are likely
to generate mostly TRU waste. LLW would be treated, packaged, certified, and accumulated at the new
facilities before being transfemed for additional treatment and/or disposal in existing onsite facilities
(UC 1998j, 1998k, 19981, 1998m, 1998n), A total of 940-m3 ( 1,230-yd3) LLW would be generated over the
operation period. LLW generation for this combination of facilities is estimated to be 1 percent of existing
annual site waste generation, 1 percent of the 17,830-m3/yr (23,320-yd 3/yr) capacity of the Consolidated
Incineration Facility, and 3 percent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults.
Using the 8,687 m3/ha (4,598 yd3/acre) disposal land usage factor for SRS published in the Storage and
Disposition Final PEIS (DOE 1996a:E-9), 940-m3 (1 ,230-yd3) waste would require 0.1 I ha (0.27 acre) of
disposal space at SRS. Therefore, impacts of the management of this additional LLW at SRS should not
be major.

Mixed LLW includes lead shielding, solvents contaminated with plutonium, and scintillation vials from the
analytical laboratory (UC 1998j, 1998k, 19981, 1998m, 1998n). Mixed LLW would be stabilized, packaged,
and stored on the site for treatment and offsite disposal in a manner consistent with the site treatment plan for
SRS. Mixed LLW generation for this combination of facilities is estimated to be less than I percent of existing
annual site waste generation, and less than 1 percent of the 17,830-m3/yr (23,320- d 3/yr) capacity of the

KConsolidated Incineration Facility. Over the o rating life of these facilities, the 30-m (39-yd3) mixed LLW
Tgenerated would be 2 percent of the 1,900-m (2,490-yd3) capacity of the Mixed Waste Storage Buildings.

Therefore, the management of this additional waste at SRS should not have a major impact on the mixed LLW
management system.

Hazardous waste generated during operations includes spent cleaning solutions, lubricants, oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at a combination of onsite and offsite permitted facilities (UC 1998j, 1998k, 19981, 1998m, 1998n).
Assuming that all hazardous waste is managed on the site, hazardous waste generation for this combination
of facilities is estimated to be 42 percent of existing annual site waste generation, less than 1 percent of the
17,830-m3/yr (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 ~rcent of the 5,200-m3
(6,800-yd3) capacity of the hazwdous waste storage buildings. The management of these additional hazardous
wastes at SRS should not have a major impact on the hazardous waste management system.

Nonhazardous solid waste includes office garbage, coal ash, machine shop waste, and other industrial wastes
from utility and maintenance operations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice, Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998j, 1998k, 19981, 1998m, 1998n). Ash from the
coal-fired steam generating plant would be disposed of in the onsite ash disposal landfills (UC 1998j, 1998k,
19981, 1998m). The remaining solid sanitary waste would be sent off the site for disposal, Non recyclable,
nonhazardous solid waste generated by this combination of facilities is estimated to be less than 6 percent of
existing annual site waste generation, This additional waste load should not have a major impact on the
nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wastewater from lab sinks and drains, mop water, couling tower blowdown, and steam condensate; and treated
wastewater from the liquid effluent treatment system, Nonhazardous wastewater would be treated, if
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necessary, before being discharged to the F-Area sanitary sewer system that connects to the Central Sanita~
Wastewater Treatment Facility (UC 1998j, 1998k, 19981, 1998m, 1998n). Nonhazardous liquid waste

generation for this combination of facilities is estimated to be 12 to 13 percent of the existing annual site waste
generation, 18 to 19 percent of the 276,000-m3/yr (36 1,000-yd3/yr) capacity of the F-Area sanitary sewer, and
5 percent of the 1.03 miilion-m3/yr (1.35 million-yd3/yr) capacity of the Central Sanita~ Wastewater
Tre~tment Facility, and therefore should not have a major impact on the system.

H.4.2.7 Pit Conversion, Immobilization, and MOX Facilities

H.4.2.7. 1 Construction of Pit Conversion, Immobilization, and MOX Facilities

Table H-39 compares the expected construction waste generation rates for the facilities that may be
constructed at SRS with the existing site waste generation rates. TRU waste and LLW would be generated
during the 3-year modification of Building 221 –F only because all other construction would involve
new buildings.

Table H–39. Potential Waste Management Impacts of Construction of New Pit Conversion
and MOX Facilities and Immobilization Facility in Building 221-For New Construction at SRS

Estimted Waste Generation
(m3/yr)b Percent of Site Waste Generation

IF (Ceramic or Site Wazte IF (Ceramic or All
Glass) Generation Glass) Facilities

Waste Typea PCF 221-F New MOX (m3/yr)c PCF 221-F New MOX 221-F New
TRUd o 50 0 0 427 NA 12 NA NA 12 NA

LLW o 500 0 0 10,043 NA 5 NA NA 5 NA

HxLard<Ius 50 4 II II 74 68 5 t5 15 88 97

N(]nh%zarduus

Liquid 5,300 9,20il 9,800 13,0i30 416,100 12 2 37 7

Solid I20 570 1,700 820 6,670 2925 12 23 40

a See definitions in Appendix F.8.
b UC 199Xi, 1998j, 1998k. 19981, 1998m, 1998n.
~ From the w’astemana8emen1 section in Chapter 3.

Includes mixed ~U waste.
Key: IF, immobilization facilir~ LLW, low-level waste; NA, not applicable PCF, pit conversion facility; TRU, transuranic.

No mixed LLW would be generated (UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n). In addition, no soil
contaminated with hazardous or radioactive constituents would be generated during constriction. However,
if any were generated, the waste would & managed in accordance with site practice and all applicable Federal
and State regulations. Construction waste generation would be the same for the ceramic and glass
immobilization technologies, although construction waste generation is different if existing buildings need to

be modified versus constructing new buildings (UC 1998j, 1998k, 19981, 1998m).

TRU wastes generated during modification of Buildlng 221 –F include contaminated equipment and structures,
protective clothing, and radiological survey waste. It is anticipated that all TRU waste would be
contact-handled waste. TRU wastes would be packaged and certified to current WIPP waste acceptance
criteria at the construction site (UC 1998j, 1998k). Drum-gas testing, real-time radiography, and loading the
TRUPACT for shipment to WfPP would uccur at the plaaned TRU Waste Characterization and Certification
Facility at SRS.

TRU waste generation for modification of Building 221-F is estimated to be 12 ~rcent of existing annual site
waste generation, and 3 percent of the i ,720 -m3/yr (2,250 -yd3/yr) planned capacity of the TRU Waste



Characterization and Certification Facility. A total of 150 m3 (196 yd3) of TRU waste would be generated
over the constmction period. This would be 2 percent of the 6,977 m3 (9,126 yd3) of contact-handled TRU
waste cumently in storage, and less than I percent of the 34,400-m3 (44,995 -yd3) storage capacity available
at SRS. Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity of 0.21 m3
(0.27 yd3), about710 drums would be required to store this waste. Assuming that these drums can be stacked
two high, that each drum occupies an area of 0.4 m2 (4 ftz), and adding a 50 percent factor for aisle space, a

storage area of about210 m2 (250 yd2) would be required. Impacts of the storage of additional quantities of
TRU waste on less than O.I ha (0,25 acre) of land at SRS should not be major.

The 150 m3 (196 ~d3) of TRU waste generated by construction of these facilities would be less than I percent
of the 143,000 m (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and
within the 168,500 m3 (220,400 yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste

at WIPP are described in the WIPP Disposal Phase Final Supplemerrral EIS (DOE 1997d).

LLW generated during modification of Building 221-F includes demolition debris (e.g., process piping,
equipment, and structures), protective clothing and radiological sur-vey waste. LLW would be packaged,
certified, and accumulated at the construction site before being trmrsfemed for treatment and/or disposal in
existing onsite facilities. Liquid LLW from flushing equipment and decontamination activities would be
collected by an existing system in Building 221–F (UC 1998j, 1998k, 19981, 1998m). A total of 1,500-m3
( 1,960-yd3) of LLW would be generated over the constnrction period. LLW generation for construction is
estimated to be 5 percent of existing annual site waste generation, and 5 percent of the 30,500-m3 (39,900-yd3)
capacity of the Low-Activity Waste Vaults. Using the 8,687 m3~a (4,598 yd3/acre) disposal kmd usage factor
for SRS published in the Storage and Disposition Final PEIS (DOE 1996xE-9), 1,500 m3 ( 1,960 yd3) of
waste would require 0,17 ha (0.42 acre) of disposal space at SRS, Therefore, the management of this
additional LLW at SRS should have no major impact.

Hazardous waste generated during construction includes liquids such as spent cleaning solutions, lubricants,
oils, hydraulic fluids, antifreeze solutions, paints and chemicals, and rags or wipes contaminated with these
materials. These wastes are typically generated during construction of an industrial facility. Any hazardous
waste generated during constmction would be packaged in DOT-approved containers and shipped off the site
to permitted commercial treatment and disposal facilities (UC 1998i, 1998j, 1998k, 19981, 1998m). Hazardous
waste generation for construction of this combination of facilities is estimated to be 88 to 97 percent of existing
annual site waste generation. The additional waste load generated during construction should not have a major
impact on the SRS hazardous waste management system.

Nonhazardous solid waste includes office garbage, scrap lumber, concrete and steel waste, and other
constriction trash, Nonhazardous solid waste would be packaged in conformance with standard industrial
practice and shipped to offsite facilities for recycling or disposal (UC 1998i, 1998j, 1998k, 19981, 1998m).
Nonrecyclable solid sarritary waste would be sent off the site for disposal, Waste metals would be sent off the
site for recycling, and therefore were not included in the waste volumes. Nonh=ardous-solid-waste generation
during construction of these facilities is estimated to be 23 to 40 percent of existing annual site waste
generation, The additional waste load generated during construction should not have a major impact on the
nonhazardous solid waste management system at SRS,

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets and
wastewater from dewatering (UC 1998i, 1998j, 1998k, 19981, 1998m). To be conservative, it was assumed
that all nonhazardous liquid waste generated during construction would be managed at the Central Sanitary
Wastewater Treatment Facility, even though it is likely that much of this wiste would be collected in portable
toilets and managed at offsite facilities. Nonhazardous liquid waste generation during construction of these
facilities is estimated to be 7 percent of existing annual site waste generation, 10 percent of the 276,000-m3/yr
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(36 1,000-yd3/yr) capacity of the F-Area sanita~ sewer, and 3 percent of the 1.03 million-m3/yr
(1,35 million-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility, and therefore should not
have a major impact on the system during construction.

H.4.2.7.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

The waste management facilities within the pit conversion, immobilization, and MOX facilities would prwess,
temporarily store, and ship all wastes generated. Table H-40 compares the expected waste generation rates
from operating the new facilities at SRS with the existing site waste generation rates. Although HLW would
be used in the immobilization prmess, no HLW would be genemted by the facilities (UC 1998i, 1998j, 1998k,
19981, 1998m, 1998n). Depending in pm on decisions in the RODS for the WM PEIS, wastes could be treated
and disposed on the site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued
on January 20, 1998, TRU and mixed TRU waste would be certified on the site to current WIPP waste
acceptance criteria and shipped to WIPP for disposal. The SPD EIS also assumes that the LLW, mixed LLW,
bamrdous waste, and nonbaztious waste would be treated, stored, and disposed of in accordance with cummt
site practices. Waste generation would be the same for the ceramic and glass immobilization technologies
(UC 1998j, 1998k, 19981, 1998m). Impacts of treatment, storage, and disposal of radioactive, hazardous, and
mixed wastes at SRS are described in tbe SRS Waste Management Final EIS (DOE 1995b).

Table H-40. Potential Waste Management Impacts of Operation of New Plt Conversion and
MOX Facilities and Immobilization Facility in Building 221–F or New Construction at SRS

Estimated W=te Generation (m3/Yr)b site Waste Percent of Site Waste Generation

Immobilization Generation Immoblfization All
Waste Typea PCF (Ceramic or Glass) MOX (m3/yr)c PCF (Ceramic or Glass) MOX Facilities
TRUd 18 95 46 427 4 22 II 37

LLW 60 60 34 10,043 I 1 <1 2

Mixed LLW 1 1 2 1,135 <1 <1 <1 <1

Hazardous 2 30 <1 74 3 41 1 45

Nonhazardous

Liquid 25,~ 26,~28,~ 25,000 416,100 6 6t07 6 181019

Solid 1,800 230 <150 6,670 27 3 2 33
~ Seedefinitionsin Appendix F.8.

UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n.
~ From the waste management section in Chapter 3.

Includes mxed TRU waste.
Key: LLW, low-level waste; NA. not applicable; PCF, pit conversion facility; TRU, transuranic.

TRU wastes generated during operations include metal cladding from fuel elements, spent filters, used
containers and equipment, paper arrd cloth wipes, analytical and quality-control samples, solidified inorganic
solutions, and dirty plutonium oxide scrap. Lead-lined gloves are likely to be managed as mixed TRU waste.
It is arrticipated that all TRU waste would be contact-handled waste. TRU wastes would k treated, packaged,
and certified to WfPP waste acceptance criteria at the new facilities (UC 1998i, 1998j, 1998k, 19981, 1998m,
1998n). Liquid TRU wastes would be evaporated or solidified before being packaged for storage. Drum-gas
testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at the planned
TRU Waste Characterization and Certification Facility at SRS.

TRU waste generation for this combination of facilities is estimated to be 37 percent of existing annual site
waste generation and 9 percent of the 1,720-m3/yr (2,250 -yd3/yr) planned capacity of the TRU Waste
Characterization and Certification Facility. A total of 1,590 m3 (2,080 yd3) of TRU waste would be generated
over the 10-year operation periud. This would be 23 percent of the 6,977 m3 (9,126 yd3) of contact-handled

H-72



TRU waste currently in storage, and 5 percent of the 34.400-m3 (44,995 -yd3) storage capacity available at
SRS. Assuming that the waste were stored in 208-1 (55-gal) drums each with a capacity of 0.21 m3 (0.27 yd3),
about 7,600 drums would be required to store this waste. Assuming that these dmms can be stacked two high,
that each dmm occupies an area of 0.4 mz (4 ft2), and adding a 50 pement factor for aisle space, a storage area
of about 2,300 mz (2,750 yd2) would be required. Impacts of the storage of additional quantities of TRU waste
on 0.23 ha (0,57 acre) of land at SRS should not be major.

The 1,590 m3 (2,080 yd3) of TRU waste generated by these facilities would be I percent of the 143,000 m3
(187,~ yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and within the 168,500 m3
(220,400 yd3) limit for WfPP (DOE 1997d:3-3), Impacts of disposal of TRU waste at WIPP are described in
the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW includes used equipment, wipes, protective clothing, solidified inorganic solutions, and tritium, It is
likely that the LLW generated during operations would originate from activities in the processing areas
containing the glovebox lines but not from operations within the gloveboxes, Operations within the
gloveboxes are likely to generate mostly TRU waste. LLW would be treated, packaged, certified, and
accumulated at the new facilities before being transfemed for additional treatment andor disposal in existing
onsite facilities (UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n). Tritium recovered from pit disassembly
would be disposed of as LLW (UC 1998i). A total of 1,540-m3 (2,0 10-yd3) LLW would be generated over
the opration Pried. LLW generation for this combination of facilities is estimated to be 2 percent of existing
annual site waste generation, 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) capacity of the Consolidated
Incineration Facility, and 5 percent of the 30,500-m3 (39,900-yd3) capacity of the Low-Activity Waste Vaults.
Using the 8,687 m3/fra (4,598 yd3/acre) disposal land usage factor for SRS published in the Storage and
Dispositiorr FirrczlPEIS (DOE 1996a:E-9), 1,540 m3 (2,01 O yd3) of waste would require 0.18 ba (0.42 acre)
of disposal space at SRS, Therefore, the management of this additional LLW at SRS should have no
major impact,

Mixed LLW includes leaded shielding, solvents contaminated with plutonium, scintillation vials from the
analytical laboratory, and hazardous constituents that were introduced as part of the incoming pits (UC 1998i,
1998j, 1998k. 19981, 1998m, 1998n). Mixed LLW would be stabilized, packaged, and stored on the site for
treatment and offsite disposal in a manner consistent with the site treatment plan for SRS. Mixed LLW
generation for this combination of facilities is estimated to be less than I percent of existing annual site waste
generation, and less than 1 percent of the 17,830-m3/yr (23,320 -yd3/yr) ca acity of the Consolidated

?Incineration Facility. Over the operating life of these facilities, the 40 m3 (52 yd ) of mixed LLW generated
would be 2 percent of the 1,900-m3 (2,490 -yd3) capacity of the Mixed Waste Storage Buildings. Therefore,
the management of this additional waste at SRS should not have a major impact on the mixed LLW

management system.

Hazardous waste generated during operations includes spent cleaning solutions, vacuum pump oils, film
processing fluids, hydraulic fluids, antifreeze solutions, paints, chemicals, batteries, fluorescent light tubes,
lead packaging, and contaminated rags or wipes. Hazardous waste would be packaged for treatment and
disposal at a combination of onsite and offsite permitted facilities (UC 1998i, 1998j, 1998k, 1998}, 1998m,
1998n). Assuming that all hazardous waste is managed on the site, hazardous waste generation for this
combination of facilities is estimated to be 45 percent of existing annual site waste generation, less than
1 prcent of the 17,830-m3/ r (23,320-yd3/yr) capacity of the Consolidated Incineration Facility, and 6 percent

Kof the 5,200-m3 (6,800-yd ) capacity of the hazardous waste storage buildings. The management of these
additional hazardous wastes at SRS should not have a major impact on the hazardous waste

management system,
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Nonhazardous solid waste includes office garbage, coal ash, machine shop waste, and other industrial wastes
from utility and maintenance o~rations. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice. Recyclable solid wastes such as office paper, metal cans, and plastic and glass
bottles would be sent off the site for recycling (UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n). Ash from
the coal-fired steam generating plant would be disposed of in the onsite ash disposal landfills (UC 1998j,
1998k, 19981, 1998m). The remaining solid sanitary waste would be sent off the site for disposal.
Nonrecyclable, nonhazardous solid waste generated by this combination of facilities is estimated to be
33 ~rcent of existing annual site waste generation. This additional wrote load should not have a major impact

on the nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets; process
wastewater from lab sinks and drains, mop water, cooling tower blowdown, and steam condensate; and treated
wastewater from the liquid effluent treatment system. Nonhazardous wastewater would be treated, if
necessary, before being discharged to the F-Area sanitaV sewer system that connects to the Central Sanitary

Wastewater Treatment Facility (UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n). Nonhazardous liquid waste

generation for this combination of facilities is estimated to be 18 to 19 prcent of the existing annual site waste
generation, 28 percent of the 276,000-m3/yr (361 ,000-yd3/yr) capacity of the F-Area sanitary sewer, and 7 to
8 percent of the 1.03 million-m3/yr (1.35 miOion-yd3/yr) capacity of the Central Sanitary Wastewater
Treatment Facility. Therefore, impacts on the system should not be major.
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H.5 LEAD ASSEMBLY FABRICATION

This section describes the impacts on the waste management infrastructure that may occur if lead assembly
fabrication were to occur at ANL–W, Hanford, LLNL, LANL, or SRS. For each site, separate sections are
presented for construction and operations.

H.5.1 ANL-W

H.5.1.1 Construction

Wastes would k generated during modification of the Fuel Manufacturing Facility (FMF) and the firo Power
Physics Reactor (ZPPR) for lead assembly fabrication. Table H-4 I compares the expected waste generation
rates for the mdltication of facilities at ANL-W with the existing generation rates for INEEL waste. LLW
would k generated during modification of contaminated areas of FMF and ZPPR, although no TRU waste,
mixed waste, or hazardous wastes should be generated (O’Connor et al. 1998a).

Table H41. Potential Waste Management Impacts of Modification
of Facilities for Lead Assembly Fabrication at ANL-W

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
LLW 18 2,624 I

Nonhazardous

Liquid 37 2,000,000 <1

Solid II 62,ttOil <1

a See detinilions in Appendix F.8.
b OConnor et al. 1998a.
c From tbe waste management section in Chapter 3: waste generation rates for INEEL.
Key: ANL-W, Ar80nne National Laboralov-West LLW, low-level waste.

LLW generated during modification of the FMF and ZPPR buildings would include used equipment,
decontamination wastes, and protective clothing (O’Connor et al, 1998a). A total of 36 m3 (47 yd3) of LLW
would be generated during the 2-year modification period. LLW generation for these activities is estimated
to be 1 percent of existing annual waste generation, less than 1 percent of the 112,400-m3 ( 147,000-yd3)
storage ca acity at the Radioactive Waste Management Complex (RWMC), and less than 1 percent of the

$37,700-m /yr (49,30t-yd3/yr) disposal capacity of RWMC. Using the 6,264-m3~a (3,3 15 yd3/acre) disposal
land usage factor for RWMC published in the Slorage and Dispositiorr Final PEIS (DOE 1996a:E-9), 36 m3
(47 yd3) of waste would require less than 0.1 ha (0.25 acre) of disposal space at INEEL. Therefore, impacts
of the management of this additional LLW at ANL-W and fNEEL should not be major.

Nonhazardous solid wrote would include office garbage, construction debris, scrap lumber, concrete and steel
waste, and other construction trash. Nonhazardous solid waste would be packaged in conformance with
standard industrial practice, and would be disposed of in the onsite CFA landfill complex or shipped to offsite
facilities for recycling. Nonrecyclable nonhazardous solid waste generated during modification is estimated
to k less than 1 percent of existing annual site waste generation and less than 1 percent of the 48,000-m3/yr
(62,800-yd3/yr) capacity of the CFA landfill complex. The additional waste load generated during the
modification wriod should not have a major impact on the nonhazardous solid waste management system at
ANL-W or ~EEL.

Nonhazardous liquid waste would include sanitary waste from sinks, showers, urinals, and water closets. To
k conservative, it was assumed that all nonhazardous liquid waste generated during modification would be
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managed at the ANL–W sanitary wastewater treatment facility. Nonhazardous liquid waste generation for
mcditication is estimated to be less than 1 percent of the existing annual waste generation for the INEEL, and
I percent of the 6,057 -m3/yr (7,923 -yd3/yr) capacity of the ANL-W sanitary wastewater treatment facility.
Therefore, this waste load should not have a major impact on the ANL–W sanitary wastewater

treatment system.

H.5.1.2 Operations

Table H-42 compares the expected waste generation rates from lead assembly fabrication at ANf-W with the
existing INEEL waste generation rates. No HLW would be generated by the proposed activities, Depending
in pari on decisions in the RODS for the WM PEIS, wastes could be treated and disposed of on the site or at
other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998, TRU and

mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and shipped to
WIPP for disposal. This SPD EIS also assumes that LLW, mixed LLW, and nonhazardous waste would be

treated, stored, and disposed of in accordance with current site practices. Impacts of treatment, storage, and
disposal of radioactive, hazardous, and mixed wastes at ANL-W and INEEL are described in the DOE
Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste
Management Final EIS (DOE 1995a).

Table H+2. Potential Waste Management Impacts of Operation
of Facilities for Lead Assembly Fabrication at ANL–W

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 41 NA NA

LLW 200 2,624 8

Mixed LLW I 180 1

Hazardous <1 835 <t

Nonhazardous

Liquid t ,600 2,m,m <1

Solid 1,300 62,~ 2
~ Seedefinitionsin Appendix F.8.

OConnor et al. 1998a.
~ From the waste management section in Chapter 3; waste generation rates for lNEEL.

Includes nuxed TRU waste,
Key: ANL-W, Argonne National Laboratory-W; LLW, low-level waste; NA, “01
applicable, TRU, transuranic.

TRU wastes generated during lead assembly fabrication would include glovebox gloves, spent filters, used

containers and equipment, paper and cloth wipes, analytical and quality control samples, metallography waste,
and sludges (O’Connor et al. 1998a). It is anticipated that all TRU waste would be contact-handled waste.
Liquid TRU wastes would be evaporated or solidified before being packaged for storage. Long-term storage,
dram-gas testing, real-time radiography, and loading the TRUPACT for shipment to WIPP would occur at the
planned Waste Characterization Facility at fNEEL. TRUwaste isnotroutinely generated at fNEEL,

TRUwa3te enemtion forthese activities at ANL-Wis estimated to be4l m3/yr(54yd3/yr), orl percent of
5the6,500-m /yr(8,5W-yd3/y) capacity of theplanned Advanced Mixed W=te Treatment Project. Atotalof

132m3 (173 yd3)of waste worrldbe generated over the3-year operation period, This would be less than
1 percent of the39,300m3 (51,404 yd3)ofcontact-handled TRUwaste cumently instorage, and less than

1 percent of the 177,300-m3 (23 1,908-yd3) storage capacity available at fNEEL.
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The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500-m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WIPP
are described in the W/PP Disposal Phase FirrcdS1(pp/enterrru/ E/S (DOE 1997d).

LLW may include room trash (e.g., blotter paper, wipes, mop heads); protective clothing; solidified sludges;

ion exchange resins; metal cans and rods; and wastewater from the laundry, analytical laboratory, and
decontamination prwess (O’Connor et al. 1998a). LLW would be packaged, certified, and accumulated before
being transfemd for treatment and disposal in existing onsite facilities. A total of 700 m3 (916 yd3) of LLW
would k generated over the 3-year operation period. LLW generation for these activities is estimated to be
8 percent of existing annual site waste generation, less than 1 percent of the 49,6 10-m3/yr (64,880-yd3/yr)
capacity of the WERF, I ercent of the 112,400-m3 ( 147,000-yd3) storage capacity at the RWMC, and

%I percent of the 37,700-m /yr (49,300-yd3/yr) disposal capacity of the RWMC. Using the 6,264 -m3/13a
(3,3 15 yd3/acre) disposal land usa~ factor for the RWMC published in the Srorage and Di.rposition
Final PEIS (DOE 1996zE-9), 700 m (9 I6 yd3) of waste would require 0.11 ha (0.27 acre) of disposal space
at INEEL. Therefore, impacts of the management of this additional LLW at ANL–W and INEEL should not
be major.

Mixed LLW may include sludges, cleaning solvents, and analytical waste (O’Connor et al. 1998a). Mixed
LLW will k stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with
the site treatment plan for ANL–W. INEEL currently treats mixed LLW onsite and ships some mixed LLW
to Envimcare of Utah. Onsite disposal is planned in a new mixed LLW disposal facility. These facilities or
other treatment or disposal facilities that meet DOE criteria would be used. Mixed LLW generation for these
activities is estimated to be I percent of existing annual waste generation and less than 1 percent of the
6,500 -m3/yr (8,500 -yd3/yr) planned capacity of the Advanced Mixed Waste Treatment Project. The 4 m3
(5.2 yd3) of mixed LLW expected to be generated would be less than I percent of the 1I 2,400-m3
( 147,000-yd3) storage capacity at RWMC. Therefore, the management of this additional waste at ANL-W
and fNEEL should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations would include small quantities of process ends. Hazardous
waste would be packaged for treatment and disposal at onsite and offsite permitted facilities
(O’Connor et al. 1998a). Hazardous waste generation for these activities is estimated to be less than I percent
of existing annual waste generation and less than 1 percent of the 1,600-m3 (2,090 -yd3) onsite storage capacity.
Assuming that all the hazardous waste was to be treated at the Waste Experimental Reduction Facility, this
additional wrote would be less than 1 percent of the 49,6 10-m3/yr (64,890 -yd3/yr) capacity of the system, and
therefore should not have a major impact on the bazardmrs waste management system at ANL–W or INEEL.

Nonhazardous solid waste would include office and lunch room garbage, packaging materials, sewage sludges,
and other industrial wastes from utility and maintenance operations (O’Connor et al. 1998a). Nonhazardous
solid waste would be packaged in conformance with standard industrial practice. Recyclable solid wastes such
as office paper, metal cans, and plastic and glass bottles would be sent off the site for recycling. The remaining
solid sanitary waste would be sent off the site for disposal in the Bonneville County landfill. Nonrecyclable,
nonhazardous solid waste generated hy these activities is estimated to be 2 percent of existing annual site waste
generation. It is unlikely that this additional waste load would have a major impact on the nonhazardous solid
waste management system at ANL–W or INEEL.

Nonhazardous liquid waste would include sanita~ waste from sinks, showers, urinals and water closets, and
wastewater from cooling tower blowdown (O’ Con nor et al, 1998a). Nonhazardous liquid waste generation

for these activities is estimated to be less than 1 percent of the existing annual waste generation for tNEEL and
26 prcent of the 6,057 -m3/yr (7,923 -yd3/yr) capacity of the ANL-W sanitary wastewater treatment facility.
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Therefore, this additional waste should not have a major impact on the ANL–W sanitary wastewater

treatment system.

H.5.2 Hanford

H.5.2.1 Construction

Table H43 compares the expected waste generation rates for the modification of Hanford facilities for lead
assembly fabrication with the existing generation rates for Hanford waste. No radioactive waste would be

generated during modification because this action involves modification of uncontaminated buildings only
(O’Connor et al. 1998b).

Table H43. Potential Waste Management Impacts of Modification
of Facilities for Lead Assembly Fabrication at Hanford

Estimated Waste Site Waste Percent of
Generation Generatiori Site Waste

Waste Type” (m3/yr)b (m3/yr)c Generation

Nonhazardous

Liquid 15 2oo,m <1

Solid 50 43,000 <1
a See definitions in Ap~ndix F.8.
b O’Connor et al. 1998b.
c Taken from the waste management section in Chapter 3.

Nonhazardous solid waste includes office garbage, construction debris, scrap lumber, concrete and stml waste,
and other construction trash. Nonhazmdous solid waste would be packaged in conformance with standard
industrial practice and shipWd to offsite facilities for recycling or disposal. Waste metals and other recyclable
solid wastes would be sent off the site for recycling, and therefore were not included in the waste volumes.
Nonrccyclable solid sanitary waste would& sent off the site and would likely be disposed of in the Richland
Sanitary Landfill. Nonrecyclable nonhazardous solid waste generated during modification is estimated to be
less than 1 percent of existing annual waste generation. me additional waste load genemted during the 2-year
modification periud should not have a major impact on the nonhazardous solid waste management system
at Hanford.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets. To be
conservative, it was assumed that all nonhazardous liquid waste generated during modification would be
managed at onsite facilities. Nonhazardous liquid waste generated during modification is estimated to be less
than I percent of existing annual site waste generation, less than 1 percent of the 235,000 -m3/yr
(307,000-yd3/yr) capacity of the 400 Area sanitary sewer, and less than 1 percent of the 235,~-m3/yr
(307,000-yd3/yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, this waste load is unlikely
to have a major impact on the system during the modification period.

H.5.2.2 Operations

Table H44 compares the ex~ted waste generation rates from lead assembly fabrication at Hanford with the
existing site waste generation rates. No HLW would be generated during lead assembly fabrication.
Depnding in part on decisions in the RODS for the WM PEIS, wmtes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and
shipped to WIPP for disposal, The SPD EIS also assumes that LLW, mixed LLW, and nonhazardous waste
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Table H-44. Potential Waste Management Impac@ of Operation
of Facilities for Lead Assembly Fabrication at Hanford

Estimated Waste gite Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 41 450 9

LLW 200 3,902 5

Mixed LLW 1 847 <1

Hazardous <1 560 <1

Nonhazardous

Ltquid 1,600 20Q,000 I

Solid 1,3W 43,000 3

~ See definitions in Appendix F.8.
O’Connor et al. 1998b.

~ From the waste management section in Chapter3.
IncludesndxedTRU waste

Key: LLW, low-level waste; TSU, tratrsuranic.

would be treated, stored, and disposed of in accordance with cument site practices. Impacts of treatment,

storage, and disposal of radioactive, hazardous, and mixed wastes at Hanford are being evaluated in the

Hanford Site Solid (Radioactive and Hazardous) Waste Programs EIS that is being prepsred by the
DOE Richland Operations Office (DOE 1997c).

TRU wastes generated during operations would include glovebox gloves, spent filters, used containers and
equipment, paper and cloth wipes, analytical and quality control samples, metallography waste, and sludges
(O’Connor et al. 1998b). It is anticipated that all TRU waste wuld be contact-handled waste. Liquid TRU
wastes would be evaporated or solidified before being packaged for storage. Drum-gas testing, real-time
radiography, and loading the TRUPACT for shipment to WIPP would occur at the Waste Receiving and
Processing Facility at Hanford.

TRU waste generation for these activities is estimated to be 9 percent of existing annual site waste generation
and 2 percent of the 1,820-m3/yr (2,380 -yd3/yr) planned capacity of the Waste Receiving and Processing
Facility. A total of 132 m3(173 yd3) of TRU waste would be generated over the 3-year o~ration period. This
would be 1 percent of the 11,450 m3 (14,977 yd3) of contact-handled TRU waste currently in storage and
1 percent of the 17,000-m3 (22,200-yd3) storage capacity available at Hanford.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500-m3 (220,400-yd3) limit for WIPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP
arc described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW may include rmm trash (e.g., blotter paper, wipes, mop heads); protective clothing; solidified sludges;
ion exchange resins; metal cans and reds; and wastewater from the laundry, analytical laborato~, and
decontamination prucess (O’Connor et al. 1998b). LLW would be packaged, certified, and accumulated before
being tmnsferrcd for treatment and disposal in existing onsite facilities. A total of 700 m3 (916 yd3) of LLW
would be generated over the 3-year operation period. LLW generation for these activities is estimated to be
5 percent of existing annual site waste generation, less than 1 percent of the 1,740,000-m3 (2,280,000-yd3)
disposal capacity of the LLW Burial Grounds, and less than I percent of the 230,000-m3 (301 ,000-yd3)
capacity of tbe Grout Vaults. Using the 3,480-m3/13a (1,842-yd3/acre) disposal land usage factor for Hanford
published in the Final Storage and Disposition PE/S (DOE 1996zE-9), 700 m3 (916 yd3) of waste would
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require 0.2 ha (0.49 acre) of disposal space at Hanford. Therefore, impacts of the management of this
additional LLW at Hanford should not be major.

Mixed LLW may include sludges. cleaning solvents, and analytical waste (O’Connor et al. 1998b). Mixed
LLW will b stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with
the site treatment plan for Hanford. Mixed LLW generation for these activities is estimated to be less than
I percent of existing annual waste generation and less than 1 percent of the 1,820-m3/yr (2,380-yd3/yr)
capacit of the Waste Receiving and Processing Facility. Over the operating life of this facility, the 4 m3J(5.2 yd ) of mixed LLW expected to be generated would b less than 1 percent of the 16,800-m3 (2 I ,970-yd3)
storage capacity of the Central Waste Complex and less than 1 percent of the 14,200 m3 (18,600-yd3) disposal
capacity in the Radioactive Mixed Waste Disposal Facility. Therefore, the management of this additional
waste at Hanford should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations would include small quantities of process ends. Hazardous
waste would be packaged for treatment and disposal at offsite permitted commercial facilities
(O’Connor et al. 1998 b). Hazardous waste generation for these activities is estimated to k less than 1 prcent
of existing annual waste generation. These wastes should not have a major impact on the hazardous waste
management system at Hanford.

Nonhazardous solid waste would include office and lunch room garbage, packaging materials, sewage sludges,
and other industrial wastes from utility and maintenance operations (O’Connor et al. 1998b). Nonhazardous
solid waste would bc packaged in conformance with standard industrid practice. Recyclable solid wastes such
as office paper, metal cans, and plastic and glass bottles would be sent off the site for recycling. The remaining
solid sanitary wazte would be sent off the site for disposal in the Richlarrd Sanitary Landfill, Nonrecyclable,
nonhazardous solid waste generated by these activities is estimated to be 3 percent of existing annual site wazte
generation. It is unlikely that this additional waste load would have a major impact on the nonhazardous solid
waste management system at Hanford.

Nonhazardous liquid waste would include sanitary waste from sinks, showers, urinals and water closets, and
wastewater from cooling tower blowdown (O’Connor et al. 1998b). Nonhazardous liquid waste generation
for these activities is estimated to be I percent of the existing annual site waste generation, 1 percent of the
235,000-m3/ r (307,000-yd3/yr) capacity of the 400 Area sanitary sewer, and 1 percent of the 235,000-m3/yr

i(307,000-yd /yr) capacity of the WPPSS Sewage Treatment Facility. Therefore, this additional waste load

should not have a major impact on the system.

H.5.3 LLNL

H.5.3.1 Construction

Table H-45 compares the expected waste generation rates for the modification of LLNL facilities for lead
assembly fabrication with the existing generation rates for LLNL waste. Nonradioactive waste would be
generated during modification because this action involves modification of uncontaminated buildings only
(O’Connor et al. 1998c).

Nonhazardous solid waste includes office garbage, construction debris, scrap lumber, concrete and steel waste,
andother construction trash. Nonhazardous solid waste would repackaged inconfomrance with standard
industid pmctice mdshippd tooffsi~fwilities formcycling ordisposal. Waste metals arrd other recyclable
solid wastes would be sent off the site for recycling, and therefore were not included in the waste volumes.
Nonrecyclable solid sanitary waste would be sent off the site and would likely be disposed of in the Vasco
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Table H-45. Potential Waste Management Impac* of Modification
of Facilities for Lead Assembly Fabrication at LLNL

Estimated Waste Site Waste Percent of
Generati~n Generation Site Waste

WasteTypea (m3/yr) (m3/yr)c Generation

Nonhazardous

Liquid 17 456,~ <1

Solid 12 4,282 <1

~ See definitions in Appendix F.8.
OConnor et al. 1998c.

c From the waste management section in Chapter 3.

Road Landfill. Nonrecyclable nonhazardous solid waste generated during mcditication is estimated to be
1 percent of existing annual waste generation. The additional waste load generated during the 2-year
modification period should not have major impact on the nonhazardous solid waste management system
at LLNL.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals, and water closets. To be
conservative, it was assumed that all nonhazardous liquid waste generated during modification would be
discharged to the LLNL sewer system. Nonhazardous liquid waste generated during mdltication is estimated
to be less than I percent of existing annual site waste generation and less than 1 percent of the 2,763,271 -m3/yr
(3,614,358 -yd3/yr) capacity of the LLNL sanitary sewer, and therefore is unlikely to have a major impact on
the LLNL sewer system or the city of Livermore Water Reclamation Plant during the modification period.

H.5.3.2 Operations

Table H46 cumpms the expected waste generation rates from lead assembly fabrication at LLNL with the
existing site waste generation rates. No HLW would be generated during lead assembly fabrication.
Depending in part on decisions in the RODS for the WM PEIS, wastes could ~ treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance criteria and
shipped to WfPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, and nonhazardous waste
would k treated, stored, and disposed of in accordance with current site practices. Impacts of treatment and
storage of radioactive, hazardous, and mixed wastes at LLNL are described in the Final E/S Conrinued
Operation of LLNL and SNL-Livermore (DOE 1992).

TRU wastes generated during operations would include glovebox gloves, spent filters, used containers and
equipment, pa~r and cloth wipes, analytical and quality control samples, metallography waste, and sludges
(O’Connor et al. 1998c). It is anticipated that all TRU waste would be contact-handled waste. Liquid TRU
wastes would be evaporated or solidified before being packaged for storage. Drum-gas testing, real-time
radiography, and loading the TRUPACT for shipment to WIPP would occur at other as yet unidentified
LLNL facilities.

TRU waste generation for these activities is estimated to be 152 percent of existing annual site waste
generation. A total of 132 m3 ( 173 yd3) of TRU waste would be generated over the 3-year o~ration periud.
This would be 5 I percent of the 257 m3 (336 yd3) of contact-handled TRU waste currently in storage, and
4 percent of the 3,335 m3 (4,362 yd3) of onsite storage ca acity. Assuming that the waste is stored in 208-I

F(55-gal) drums each with a capacity of 0.21 m3 (0.27 yd ), about 630 drums would be needed to store this
waste. Assuming that these drums can be stacked two high, each dtum mcupies an ama of 0.4 mz (4 ft2), and
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Table H-46. Potential Waste Management Impacta of Operation
of Facilities for Lead Assembly Fabrication at LLNL

Estimated Waste Site Waste Percent of

Generation Generation Site Waste
Waste Type’ (m3/yr)b (m3/yr)c Generation

TRUd 41 27 152

LLW 200 124 161

Mixed LLW 1 353 <1

Hazardous <1 579 <1

Nonhazardous

Liquid 1,600 456,000 <1

Solid 1,3W 4,282 30
~ See definitionsin Appendix F.8.

OConnor et al, 1998c.
~ From the waste management section in Chapter 3.

Includes mixed TRU waste
Key: LLW, low-level waste: TRU, transuranic.

adding a 50 percent factor for aisle space and shipping and receiving space, a storage area of about 190 m2
(227 ydz) would& required. Impacts of the storage of additional quantities of TRU waste on less than 0,1 ha

(0.25 acre) of land at LLNL should not be major.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 ( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WfPP and within
the 168,500.m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of TRU waste at WfPP

are described in the W/PP Disposal Phase Fins/ .Supp[emenra/ EIS (DOE 1997d).

LLW may include room trash (e.g., blotter paper, wipes, mop heads); protective clothing; solidified sludges;
ion exchange resins; metal cans and reds; and wastewater from the laundry, analytical laboratory, and
decontamination process (O’Connor et al. 1998c). LLW would be packaged, certified, and accumulated &fore
king tmnsferred for treatment and storage in existing facilities on the site. LLW generation for these activities
is estimated to be 161 percent of existing annual site waste generation and 26 percent of the 771 -m3/yr
(1 ,008-yd3/yr) capacity of the size reduction facility. A total of 700 m3 (916 yd3) of LLW would be generated
over the 3-year operation period, This would be 13 percent of the 5,255-m3 (6,874-yd ? onsite storage
capacity, and would not be expected to require LLNL to build additional storage capacity because this waste
would be shipped to a disposal facility on a routine basis. If additional storage space were required, and
assuming that the waste is stored in 208-1 (55-gal) drums each with a capacity of 0,21 m3 (0,27 yd3), about
3,300 drums would be needed to store this waste. Assuming that these dmms can be stacked two high, each
drum occupies an area of 0.4 m2 (4 ft2), and adding a 50 ercent factor for aisle space and shipping and

!receiving space, a storage area of about 1,000 m2 (1, 196 yd ) would be required, Impacts of the storage of
additional quantities of LLW on 0. I ha (0.25 acre) of land at LLNL should not be major.

LLW from LLNL is currently shipped to NTS for disposal, The additional LLW from conduct of lead
assembly fabrication at LLNL would be 4 percent of the 20,000 m3 (26,000 yd3) of LLW disposed at NTS in
1995 and less than 1 ercent of the 500,000-m3 (650,000-yd3) disposal capacity at NTS. Using the

?6,085 -m3/ha (3,221 -yd /acre) disposal land usage factor for NTS published in the Finfd Sforage and

Disposition PEIS (DOE 1996aE-9), 700 m3 (9 I6 yd3) of waste would require 0,12 ha (0.30 acre) of disposal
space at NTS or a similar facility. Therefore, impacts of the management of this additional LLW at the
disposal site should not be major. Impacts of disposal of LLW at NTS are described in the Fins/ E/S for the
NTS and Off-Site bcations in the Srute <,fNevada (DOE 1996c).
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Mixed LLW may include sludges, cleaning solvents, and analytical waste (O’Connor et al. 1998c). Mixed
LLW will k stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with

the site treatment plan for LLNL. Mixed LLW disposal would occur off the site. Mixed LLW generation for
these activities is estimated to be less than 1 percent of existing annual waste generation and less than I percent
of the 1,~-m3/yr ( 1,3 10-yd3/yr) capacity of the Building 513 and 514 Waste Treatment Facility. Over the
operating life of this facility, the 4 m3 (5.2 yd3) of mixed LLW expected to be generated would be less than
I percent of the 2,825-m3 (3,695 -yd3) onsite storage capacity. Therefore, the management of this additional
waste at LLNL should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations would include small quantities (< I m3/yr [< 1.3 yd3/yr]) of
process ends. Hazardous waste would be treated and packaged for disposal at offsite permitted commercial
facilities (O’Connor et al. 1998c). Hazardous waste generated by these activities is estimated to be less than
1 percent of existing annual waste generation, less than I percent of the 1,000-m3/yr ( 1,3 10-yd3/yr) capacity
of the Building 513 and 514 Waste Treatment Facility, and less than 1 percent of the 2,825-m3 (3,695 -yd3)
hazardous waste storage capacity. Because the additional waste load is vety small, management of this waste
should not have a major impact on the hazardous waste management system at LLNL.

Nonhazardous solid waste would include office and lunch room garbage, packaging materials, sewage sludges,
and other industrial wastes from utility and maintenance operations (O’Connor et al. 1998c). Nonhazardous
solid waste would be packaged in conformance with standard industrial practice, Recyclable solid wastes such
as office paper, metal cans, and plmtic and glass bottles would be sent off the site for recycling. The remaining
solid sanitary waste would be sent off the site for disposal in the Vasco Road Landfill. Nonrecyclable,
nonhazardous solid waste generated by these activities is estimated to be 30 percent of existing annual site
waste generation. It is unlikely that this additional waste load would have a major impact on the nonhazardous
solid waste management system at LLNL.

Nonhazardous liquid waste would include sanitary waste from sinks, showers, urinals and water closets, and
wastewater from cooling tower blowdown (O’Connor et al. 1998c). After monitoring to ensure that the
wastewater meets discharge limits, sanitary wastewaters from lead assembly fabrication along with other
sanitary wastewaters from LLNL and Sandia National Laborato~–Livermore, would be routed to the city of
Llvermore Water Reclamation Plant. Nonhazardous liquid waste generation for these activities is estimated
to be less than 1 percent of the existing annual site waste generation, and less than I percent of the
2,763,271 -m3/yr (3,6 14,358-yd3/yr) capacity of tbe LLNL sanit~ sewer and therefore should not have a major
impact on LLNL and the city of Livermore sanitary wastewater treatment systems.

H.5.4 LANL

H.5.4.1 Construction

Table H47 compares the expected waste generation rates for the modification of LANL facilities for lead
assembly fabrication with the existing generation rates for LANL waste. TRU waste and LLW would be
generated during modification of the glovebox line in Building PF4, although no mixed waste or hazardous
wastes would be generated (O’Connor et al. 1998d).

TRU wastes generated during modification of Building PF-4 would include contaminated equipment and
gloveboxes. It is anticipated that all TRU waste would be contact-handled waste. No liquid TRU waste is
anticipated. Drum-gas testing, reaf-time radiography, and loading the TRUPACT for shipment to WFP would
occur at other as yet unidentified LANL facilities (O’Connor et al. 1998d).
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Table H47. Potential Waste Management Impacts of Modification
of Facilities for Lead Assembly Fabrication at LANL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 3 262 I

LLW 3 1,585 <1

Nonhazardous

Liquid 10 692,857 <1

~ See definitions in Appendix F.8.
OConnor er al. 1998d:33,

~ From the waste managementsection in Chapter3.
Includesmxcd TKU waste,

Ke~ LLW, low-level wast? TRU, transuranic,

TRU waste generation for meditication of Building PF-4 is estimated to be 1 percent of existing annual site
waste generation, and less than 1 percent of the 1,080-m3/yr (1,4 13-yd3/yr) TRU waste volume reduction
capacity. A total of 5 m3 (6.5 yd3) of TRU waste would be generated over tfze 2-year modification periud.
This would be less than I percent of the 11,262 m3 (14,731 yd3) of contact-handled TRU waste currentl y in
storage, and less than 1 percent of the 24,355-m3 (3 1,856-yd3) storage capacity available at LANL,

In addition, the 5 m3 (6.5 yd3) of TRU waste generated by modification of this building would be less than

1 percent of the 143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at
WIPP and within the 168,500-m3 (220,400-yd3) limit for WfPP (DOE 1997d:3-3). Impacts of disposal of
TRU waste at WfPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW generated during modification of Building PF4 would include decontamination wastes and protective
clothin It is ex ected that no rtiloactive liquid LLW would be generated (O’Connor et al. 1998d). A total

$Yof 5 m (6.5 yd ) of LLW would be generated during the modification period. LLW generation for these
activities is estimated to be less than 1 percent of existing annual waste generation, 1 percent of the 663-m3
(867 -yd3) LLW storage capacity, and less than 1 percent of the 252,000-m3 (329,616-yd3) capacity of the
TA-54 LLW disposal area. Using the 12,562-m3/tta (6,649 -yd3/acre) disposal land usage factor for LANL
published in the Final S[ockpile Stewardship and Management PEIS (SSM PEIS) (DOE 1996dH-9), 5 m3
(6.5 yd3) of waste would require less than 0.1 ha (0.25 acre) of disposal space at LANL. Therefore, impacts
of the management of this additional LLW at LANL should not be major,

Nonhazardous liquid wrote would include sanitary waste from sinks, showers, urinals, and water closets, To
bc conservative, it was assumed that all nonhazardous liquid waste generated during modification would be
managed at the LANL sanitary wastewater treatment plant, Nonhazardous liquid waste generation for
modification is estimated to be less than 1 percent of the existing annual waste generation, less tharr 1 percent
of tbe 1,060,063-m3/yr ( 1,386,562-yd3/yr) capacity of the sanitary wastewater treatment plant, and less than
1 percent of the 567,750-m3/yr (742,617 -yd3/yr) capacity of the sanitary tile fields. Therefore, this waste load
would not have a major impact on the LANL sanitary wastewater treatment system.

H.5.4.2 Operations

Table H48 compares the expected waste generation rates from lead assembly fabrication at LANL with the
existing site waste generation rates, No HLW would be generated during lead assembly fabrication.
Depending in part on decisions in the RODS for the WM PEIS, wastes could be treated aod disposed of on the
site or at other DOE sites or commercial facilities, Per the ROD for TRU waste issued on January 20, 1998,
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Table H-48. Potential Waste Management Impac@ of Operation of Facilities
for Lead Assembly Fabrication at LANL

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation

TRUd 41 262 16

LLW 200 1,585 13

Mixed LLW 1 90 1

Hazardous <1 942 <1

Nonhazardous
Liquid 1,60Q 692,857 <1

Solid I ,300 5,453 24

~ See definitions in Appendix F.8.
OConnor et al. 1998d:34.

~ From the waste management section in Chapter3.
Includes nuxed TRU waste.

Key: LLW, low-level waste; TRU, transuranic.

TRU and mixed TRU waste would be certified on the site to current WIPP waste acceptance criteria and

shipped to WIPP for disposal. The SPD EIS also assumes that LLW, mixed LLW, and nonhazardous waste
would be treated, stored, and disposed of in accordance with cument site practices. Impacts of treatment,

storage, and disposal of waste at LANL, including expansion of the LLW disposal facility, are evaluated in
the Draft Sirewide EfS for Continued Operation of ~NL (DOE 1998).

TRU wastes generated during operations would include glovebox gloves, spent filters, used containers and
equipment, pa~r and cloth wi~s, analytical and quality control samples, metallography waste, and sludges
(O’Connor et al. 1998d). It is anticipated that all TRU waste would be contact-handled waste. Liquid TRU
wastes would be evaporated or solidified before being packaged for storage. Dram-gas testing, real-time
radiography, and loading the TRUPACT for shipment to WFP would uccur at other as yet unidentified
LANL facilities.

TRU waste generation for these activities is estimated to be 16 percent of existing snnual site waste generation
and 4 percent of the 1,080-m3/yr (1,4 13-yd3/yr) TRU waste volume reduction capacity. A total of 132 m3
(173 yd3) of TRU waste would be generated over the 3-year operation periud. This would be I percent of the
11,262 m3 (14,73 1 yd3) of contact-handled TRU waste currently in storage, and less than 1 percent of the
24,355-m3 (3 1,856-yd3) storage capacity available at LANL.

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than I percent of the
143,000 m3 (187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP and within
the 168,500-m3 (220,400 -yd3) limit for WFPP (DOE 1997d:3-3). Impacts from disposal of TRU waste at
WIPP are described in the WIPP Disposal Phase Final Supplemental EIS (DOE 1997d).

LLW may include room trash (e.g., blotter paper, wipes, mop heads); protective clothing; solidified sludges;
ion exchange resins; metal cans and rods; and wastewater from the laundry, analytical laboratory, and

decontamination process (O’Connor et al. 1998d). LLW would bc packaged, certified, and accumulated before
&lng tmnsferred for treatment and disposal in existing onsite facilities. A total of 700 m3(916 yd3) of LLW
would be generated over the 3-year operation period, LLW generation for these activities is estimated to be

13 percent of existing annual site waste generation, 106 percent of the 663-m3 (867 -yd3) LLW storage
capacity, and less than I percent of the 252,00i)-m3 (329,6 16-yd3) capacit y nf the TA–54 LLW disposal area.
Because the wrote would be sent for disposal on a regular basis, storage should not be a problem. Using the

12,562-m3~a (6,649-yd3/acre) disposal land usage factor for LANL published in the SSM PEIS
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(DOE 1996d:H-9), 700 m3 (9 I6 yd3) of waste would require O.I ha (0,25 acre) of disposal space at LANL.
It is estimated that without any waste contribution from lead assembly fabrication, the existing disposal space
in the TA–54 LLW disposal facility wi II be exhausted within the next 10 years. Expansion of the LLW
disposal capacity at LANL is evaluated in the Drafi Si[ewide E/Sfor Con[inued Operarion of UNL (DOE

1998). Impacts from the management of the additional SPD LLW at LANL should not be major,

Mixed LLW may include sludges, cleaning solvents, and analytical waste (O’Connor et al. 1998d). Mixed
LLW will be stabilized, packaged, and stored on the site for treatment and disposal in a manner consistent with
the site treatment plan for LANL. Mixed LLW disposal would occur off the site. Mixed LLW generation for
these activities is estimated to be 1 percent of existing annual waste generation, and I percent of the 583-m3
(762.6-yd3) mixed LLW storage capacity. Therefore, the management of this additional waste at LANL should
not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations would include small quantities of process ends. Hazardous
waste would be packaged for treatment and disposal at offsite pcmitted commercial facilities
(O’Connor et al. 1998d). Huzurdous waste generation for these activities is estimated to k less than 1 ~rcent
of existing annual waste generation and less than 1 percent of the 1,864-m3 (2,438 -yd3) hazardous waste
storage capacity. These wastes should not have a major impact on the hazardous waste management system
at LANL.

Nonhazardous solid waste would include office and lunch room garbage, packaging materials, sewage sludges,
and other industrial wastes from utility and maintenance operations (O’Connor et al, 1998d). Nonhazardous
solid waste would be packaged in conformance with standard industrial practice. Recyclable solid wastes such
as office paper, metul cans, and plastic and glass bottles would be sent off the site for recycling. The remaining
solid sanitary waste would be disposed of in the Los Alamos County Landfill. Nonrecyclable, nonhazardous
solid waste generated by these activities is estimated to be 24 percent of existing annual site waste generation,
It is unlikely that this additional waste load would have a major impact on the nonhazardous solid waste
management system at LANL,

Nonhazardous liquid waste would include sanitary waste from sinks, showers, urinals and water closets, and
wastewater from cooling tower blowdown (O’Connor et al. 1998d). Nonhazardous liquid waste generation
for these activities is estimated to be less than 1 ercent of the existing annual site waste generation, less than

~y1 percent of the 1,060,063-m3/yr ( 1,386,562-yd /yr) ca acit y of the sanitary wastewater treatment plant, and
less than 1 percent of the 567,750-m3/yr (742,6 17-yd /yr) capacity of the sanitary tile fields, and therefore
should not have a major impact on the system.

H.5.5 SRS

H.5.5.1 Construction

Table H49 compures the expected waste generation rates for the modification of facilities at SRS with the

existing generation rates for SRS waste, No radioactive or mixed waste would be generated during
modification because the areas of the buildings that will be modified are uncontaminated,

The small amount of hazardous waste generated during building modification would include batteries,
fluorescent light tubes, and liquids such as cleaning solutions, lubricants, oils, and hydraulic fluids
(O’Connor et al. 1998e). These wastes are typical of those generated during construction of an industrial
facility, Any hazardous waste generated during mcditication would be packaged in DOT-approved containers
and shipped off the site to permitted commercial treatment and disposal facilities. Harardous waste generation
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Table H-49. Potential Waste Management Impacts of Modification
of Facilities for Lead Assembly Fabrication at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation

Hazardous 1 74 I

Nonhazardous

Liquid 2,350 416,100 I

Solid 19 6>670 <1

a See detini[ ions in Appendix F.8
b O’Connor et al. 1998e:35.
c From the waste management section in Chapter 3.

for modification of this facility is estimated to be 1 percent of existing annual site waste generation. The
additional waste load generated during the 2-yem modification period should not have a major impact on the
SRS hazardous waste management system.

Nonhazardous solid waste would include office garbage, constrrrction debris, scrap lumber, concrete and steel
waste, and other construction trash. Nonhazardous solid waste would be packaged in confomrance with
standard industrial practice and shipped to offsite commercial facilities for recycling or disposal. Waste metals
would be sent off the site for recycling, and therefore, were not included in the waste volumes. Nonrecyclable,
solid sanitary waste would be sent off the site for disposal. Nonhazardous-solid-waste generation during
mcdifrcation of this facility is estimated to be less than I percent of existing annual site waste generation. The
additional waste load generated during the modification period should not have a major impact on the
nonhazardous solid waste management system at SRS.

Nonhazardous liquid waste would include sanitq waste from any sinks, showers, urinals, and water closets.
To k conservative, it was assumed that all nonhazardous liquid waste generated during modification would
be managed at the Central Sanit~ Wastewater Treatment Facility. Nonhazardous liquid waste generation for
mcditication of this facility is estimated to be 1 percent of existing annual site waste generation, 2 percent of
the 136,274-m3/yr ( 178,246-yd3/yr) capacity of the H-Area sanita~ sewer, and less than I percent of the
1,030,000-m3/yr ( 1,347,240-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility, and
therefore, should not have a major impact on the system during the modification period.

H.5.5.2 Operations

Table H-50 compares the expected waste generation rates from lead assembly fabrication at SRS with the
existing site waste generation rates. No HLW would be generated during lead assembly fabrication.
Depending in pm on decisions in the RODS for tbe WM PEIS, wastes could be treated and disposed of on the
site or at other DOE sites or commercial facilities. Per the ROD for TRU waste issued on January 20, 1998,
TRU and mixed TRU waste would be certified on the site to current WfPP waste acceptance criteria and
shipped to WIPP for disposal. This EIS also assumes that LLW, mixed LLW, and nonhazardous waste would
bc treated, stored, and disposed of in accordance with current site practices. Impacts from treatment, storage,
and disposal of radioactive, hazardous, and mixed wastes at SRS are described in the SRS Wasrt’ Management
Final E/S (DOE 1995 b).

TRU wastes generated during operations would include glovebox gloves, spent filters, used containers and
equipment, paper and cloth wipes, analytical and quality control samples, metallography waste, and sludges
(O’Connor et al. 1998e). It is anticipated that all TRU waste would be contact-handled waste. Liquid TRU
wastes would be evaporated or solidified before being packaged for storage. Drum-gas testing, real-time
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Table H-50. Potential Waste Management Impacts of Operation of
Facilities for Lead Assembly Fabrication at SRS

Estimated Waste Site Waste Percent of
Generation Generation Site Waste

Waste Typea (m3/yr)b (m3/yr)c Generation
TRUd 41 427 10
LLw 200 10,043 2

Mixed LLW 1 1,135 <1

Hazardous <1 74 <1

Nonhazardous

Liquid 1,600 416,100 <1

Solid 1,300 6,670 19
~ See definitions in Appendix F.8.

OConnoret al. 1998e;38.
~ From the waste management section in Chapter 3,

Includes mixed TRU waste.
Key: LLW, low-level wast< ‘IRU, trans. ranic.

radiography, and loading the TRUPACT for shipment to WIPP would occur at the planned TRU Waste

Characterization and Certification Facility at SRS.

TRU waste generation for these activities is estimated to he 10 percent of existing annual site waste generation,
and 2 percent of the 1,720-m3/yr (2,250 -yd3/yr) planned capacity of the TRU Waste Characterization and
Certification Facility, A total of 132 m3 (173 yd3) of TRU waste would be generated over the 3-year opration
period. This would be 2 percent of the 6,977 m3 (9,125 yd3) of contact-handled TRU waste cumently in
storage, and less than 1 percent of the 34,400-m3 (44,995 -yd3) storage capacity available at SRS,

The 132 m3 (173 yd3) of TRU waste generated by these activities would be less than 1 percent of the
143,000 m3 ( 187,000 yd3) of contact-handled TRU waste that DOE plans to dispose of at WIPP, and within
the 168,500-m3 (220,400 -yd3) limit for WIPP (DOE 1997d:3-3). Impacts from disposal of TRU waste at
WfPP arc described in the WIPP Disposal Phase Final Supplemental E[S (DOE 1997d).

LLW may include mom trash (e.g., blotter paper, wipes, mop heads); protective clothing; solidified sludges;
ion exchange resins; metal cans and reds; and wastewater from the laundry, analytical laboratory, and
decontamination process (O’Connor et al. 1998e). LLW would be packaged, certified, and accumulated before
being transfemed for treatment and disposal in existing onsite facilities. A total of 700 m3 (916 yd3) of LLW
would be generated over the 3-year operation period. LLW generation for these activities is estimated to be
2 percent of existing annual site waste generation, 1 percent of the 17,830-m3/yr (23,320- d3/yr) capacity of

?the Consolidated Incineration Facility, and 2 percent of the 30,500-m3 (39,900-yd ) capacity of the
Low-Activity Waste Vaults. Using the 8,687 -m3/lra (4,598 -yd3/acre) disposal land usa e factor for SRS

5published in the Final Srorage and Disposition PEIS (DOE 1996a:E-9), 700 m3 (916 yd ) of waste would
require 0.1 ha (0.25 acre) of disposal space at SRS. Therefore, impacts from the management of this additional
LLW at SRS should not be major,

Mixed LLW may include sludges, cleaning solvents, and analytical waste (O’Connor et al, 1998e). Mixed
LLW will be stabilized, packaged, and stored on the site for treatment and offsite disposal in a manner
consistent with the site treatment plan for SRS. Mixed LLW generation for these activities is estimated to be

less than 1 percent of existing annual site waste generation ~nd less than I percent of the 17,830-m3/yr
(23,320-yd3/yr) capacity of the Consolidated Incinemtion Facility. Over the operating life of this facility, the
4 ~s (5,2 yd3) of mixed LLW expected to be generuted would be less than 1 percent of the 1,900-m3
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(23,320-yd3/yr) capacity of the Consolidated Incineration Facility. Over the operating life of this facility, the
~ ~3 (5,2 yd3) of mixed LLW expected to be generated would be less than I Percent Of the 1,900-m3

(2,490-yd3) capacity of the Mixed Waste Storage Buildings. Therefore, the management of this additional
waste at SRS should not have a major impact on the mixed LLW management system.

Hazardous waste generated during operations would include small quantities of process ends

(O’Connor et al. 1998e). Hazardous waste would be packaged for treatment and disposal at a combination
of onsite and offsite permitted facilities. Assuming that all huzardous waste is mmaged on the site, hazardous
waste generation for these activities is estimated to be less than 1 percent of existing annual site waste
generation, less than 1 percent of the 17,830-m3/yr (23,320-yd3/yr) capacit y of the Consolidated Incineration
Facility, and less than 1 percent of the 5,200-m3 (6,800-yd3) capacity of the huzardous waste storage buildings.
The management of these addbional hazardous wastes at SRS should not have a major impact on the hazardous
waste management system.

Nonhazardous solid waste would include office and lunch rmm garbage, packaging materials, sewage sludges,
and other industrial wastes from utility and maintenance operations (O’Connor et al. 1998e). Nonhazardous
solid waste would b packaged in conformance with standard industrial practice. Recyclable solid wastes such
as office paper, metal cans, and plmtic and glms bottles would be sent off the site for ~cycling. The remaining
solid sanit~ waste would be sent off tbe site to a commercial facility for disposal, Nonrecyclab[e,
nonhazardous solid waste generated by these activities is estimated to be 19 percent of existing annual site
waste generation. It is unlikely that this additional wrote load would have a major impact on the nonhazardous
solid waste management system at SRS.

Nonhazardous liquid waste includes sanitary waste from sinks, showers, urinals and water closets, and
wastewater from cooling tower blowdown (O’Connor et al, 1998e), Nonhazardous liquid waste generation

for these activities is estimated to b less dmn 1 percent of the existing annual site waste generation, 1 percent
of the 136,274-m3/yr ( 178,246-yd3/yr) capacity of the H-Area sanitary sewer, and less than 1 percent of the
1,030,000-m3/yr ( 1,347,240-yd3/yr) capacity of the Central Sanitary Wastewater Treatment Facility.
Therefore, impacts on the system should not be major.
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Appendix I
Socioeconomic

This ap~ndix presents detailed infomration on the potential swineconomic impacts associated with the influx
of construction workers during the construction of the three new surplus plutonium disposition facilities as well
as the workers needed to operate the facilities as described in the Surplus Plutonium Disposition
Errvirorrmerrral lmpac~ Sraremenr (SPD EIS). This information supports the sociwconomic assessments
described in Chapter 4. Site-specific input data used in tbe evaluation of these soci~onomic impacts are
provided or referenced where appropriate, including projections for employment, unemployment, population,
housing units, student enrollment, teachers employed, police officers, firefighters, hospital beds, and doctors.
Tables I–1 through 1-40 present data for the four candidate sites: Hanford Site (Hanford), Idaho National
Engineering rmd Environmental Laboratory (fNEEL), Pantex Pktnt (Parrtex), and Savannah River Site (SRS).

1.1 Hanford

Table I-1. Hanford Projected Site Employment
Change From Change From

Year Employment Previous (%) 1997 (90)

I997 12,900

2ooil 10,800 -16.28 -16.28

2005 11,000 1.85 -14.73

2010 20,600 87.27 59.69

2015 12,100 -41.26 -6.20

2020 11,900 -1.65 -7.75

Source Mecca 1997:Teal memo.

Table I–2. Hanford Regional Economic Area Projected
Employment and Economy, 1996-2010

Regional Economic Area 1996 2000 2005 2010

Civilian labor force 342,941 369,150 392,726 417,868

Total employment 304,710 328,081 349,068 371,451

Unemployment rate (%) 11.1 11.1 11.1 11. I

Source: DOL 1997; Washington State Office of Financial Management 1995.

Table I–3. Hanford Region of Influence Projected Population, 1996-2010
County 1996 2000 2005 2010

Benton 134,359 149,1(8I 157,549 166,476

Franklin 45,590 50,683 54,562 58,738

ROI total 179,949 199,783 212,111 225,214

Source: DOC 1997; Washington State Office of Financial Managemnt 1995.
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Table 14. Hanford Region of Influence Projected Number of
Owner and Renter Housing Units, 1990-2010

County 1990 1996 2000 2005 2010

Ben[on 44,877 50,101 55,597 58,748 62,076

Franklin 13,6M 16,016 17,806 19,168 20,635

ROI total 58,541 66,117 73,403 77,916 82,712
Source: DOC 1994 WashingtonState Office of Financial Ma”ageme”t 199s.

Table I-5. Hanford Region of Influence Projected Student Enrollment, 1997-2010
Capacity

county 1997 (%) 2000 2005 2010

Bentrm County 28,142 90.7 30,427 32,151
Findley

33,973
1,130 100.0 1,222 1,291 1,364

Kennewick 13,462 83.0 14,555 15,380 16,251
Kiona-Benton 1,701 loi).o 1,839 1,943 2,053
Patterson 73 80.0 79 83 88
Presser 2,794 98.0 3,02 I 3,192 3,373
Richland 8,982 99.5 9,711 10,262 10,843

FranNin County 10,064 97.7 10,896 11,730 12,628
Kahlotus 98 85.0 106 114 123
North Franklin I ,905 90.0 2,062 2,220 2,390

Pasco 8,048 Im.o 8,713 9,380 10,098

Star School 13 65.0 14 15 16

ROI total 38,206 92.5 41,323 43,881 46,601

Source Nemeth 1997w Washington State Office of Fi”a”cial Management 1995,

Table I-6. Hanford Region of Influence Projected Number of Teachers, 1997-2010
Studen~eacher

county 1997 Ratio 2000 2005 2010
Benton County 1,785 15,8 1,929

Findley

2,039 2, I54

76 14.9 82 87 92

Kennewick 822 16.4 889 939 992

Kiona-Benton 94 18.1 102 107 113

Patterson 4.5 16.2 5 5 5

Presser 164 17.0 I77 187 198

Richland 624 14.4 675 713 753

Franktin County 598 16.8 647 697 750
Kahlotus 14 7.0 15 16 18

Nor!h Franklin 132 14.4 143 154 I66

Pasco 450 17.9 487 524 565

SIar School 2 6.5 2 2 3

ROI total 2,383 16.0 2,577 2,736 2,905
Source:Nemeth 1997a; Washington State Oftice of Financial Management 1995.
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Table I-7. Hanford Region of Influence Projected Number
of Sworn Police Officers, 1997–2010

county 1997 2000 2005 2010

Benton 208 225 238 251

Franklin 73 79 85 92

ROI total 28 I 304 323 343

Source: Nemeth 1997b; Washington State Office of Financial Management
1995.

Table I-S. Hanford Region of Influence Projected
Number of Firefighters, 1997-2010

County 1997 2000 2005 2010

BentOn 369 399 422 445

Franklin 247 267 288 310

ROI total 616 666 710 755

Source: Nemeth 1997b; Washington State Office of Financial Management 1995.

Table I-9. Hanford Region of Influence Projected
Number of Hospital Beds, 1997–2010

County 1997 2000 200s 2010

Benton 251 271 287 303

Franklin 132 143 154 166

ROI total 383 414 441 469

Source: Nemeth 1997c; Washington State Office of Financial Management 1995.

Table 1-10. Hanford Region of Influence Projected
Number of Doctors, 1996-2010

County 1996 2000 2005 2010

Benton 208 225 238 251

Franklin 49 53 57 61

ROI tolal 257 278 295 313

Source: Randolph 1997; Washington State Office of Financial Management 1995.
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1.2 INEEL

Table I-1 1. INEEL Projected Site Employment
Change From Change From

Year Employment Previous (7. ) 1997 (%)

1997 8,300
2oi)o 7,250 -12.65 -12.65
2005 7,250 O.oil -12.65
2010 7,250 O.m -12.65
2015 7,250 0.00 -12.65
2020 7,050 -2.76 -15.06

Source: Abbott et al. 1997.

Table I-12. INEELRegional Economic Area Projected
Employment and Economy, 1996-2010

Regional Economic Area 1996 2000 2005 2010
Civilian labor force 150,835 162,183 170,088 178,402
Total employment 143,616 154,437 161,959 169,945
Unemployment rate (%) 4.8 4.8 4.8 4.7
Source:DOL 1997; Idaho Power 1996; State of Wyoming, Administration and Information 1996.

Table I-13. lNEELRegion of Influence Projected Population, l996_2OlO
County 1996 2000 2005 2010

Bannock 73,608 78,578 81,785 85,123
Bingham 41,366 44,464 46,275 48,160

Bonneville 79,670 85,695 89,202 92,852

Jefferson 18,903 20,607 21,644 22,734

ROI total 213,547 229,345 238,906 248,869

Source: DOC 1997; Idaho Power 1996; State of Wyoming, Administration and Information 1996.

Table I-14. INEELRegion of Influence Pro.iected Numberof
Owner and Re~ter Housing Units, 1~90-2010

County 1990 1996 2000 2005 2010
Bannock 25,694 28,340 30,254
Bingham

31,488 32,773
12,664 14,113 15,170 15,788 16,431

Bonneville 26,049 29,059 31,257 32,536 33,867
Jefferson 5,353 6,093 6,@2 6,977 7,328

ROI total 69,760 77,605 83,323 86,788 90,399

Sourcc DOL1994; Idabo Power 1996; Sta[eof Wyoming, Administration mdInfomation 1996.



Table 1-15. INEEL Region of Influence Projected Student Enrollment, 1997–2010

Capacity
County 1997 (%) 2000 2005 2010

Bannock County 14,673 86.5 15,410 16,039 16,693

MarshValley 1,609 74.0 1,690 1,759 1,831

Pocatel10 13,064 88.3 13,720 14,280 14,863

Bingham County 11,248 84.7 11,874 12,358 12,861
Aberdeen 1,019 90.0 1,076 1,120 1,165

BIackfoot 4,510 90.0 4,761 4,955 5,157

Firth 1,W4 88.0 1,102 1,147 1,194

Shelley 2,30Q 100.0 2,428 2,527 2,630

Snake River 2,375 65.0 2,507 2,609 2,716

Bonneville County 18,737 91.8 19,790 20,60Q 21,443

Bonneville 7,750 95.0 8,186 8,521 8,869
IdahoFalls 10,927 90.0 11,541 12,013 12,505

Swan Valley 60 50.0 63 66 69

Jefferson County 5,510 90.6 5,878 6,174 6,485

Jefferson 4,033 90.0 4,303 4,519 4,747

Ririe 750 97.0 800 840 883

West Jefferson 727 88.0 776 815 856

ROI total 50,168 88.4 52,953 55,171 57,482

Source: Idaho Power 1996; Nemeth 1997% Slate of Wyoming, Administration and Information 1996.

Table 1-16. INEEL Region of Influence Projected Number of Teachers, 1997–2010

Student/Teacher
County 1997 Ratio 2000 2005 2010

Bannock County 822 17.9 863 899 935

MarshValley 113 14.2 119 124 129
POcateOO 709 18.4 745 775 807

Bingham County 619 18.2 653 680 708
Aberdeen 61 16.7 64 67 70

Blackfoot 240 18.8 253 264 274
Firth 65 16.1 69 71 74

Shelley 121 19.0 128 133 138

Snake River 132 18.0 I39 145 151

Bonneville County 930 20.1 982 I,022 1,M4
Bonneville 425 18.2 449 467 486
Idaho Falls 500 21.9 528 550 572

Swan Valley 5 12.0 5 5 6

Jefferson County 299 18.4 319 335 352

Jefferson 212 19.0 226 238 250

Ririe 41 18.3 44 46 48

West Jefferson 46 15.8 49 52 54

ROI total 2,670 18.8 2,818 2,936 3,059

Source: Idaho Power 1996; Nemeth 1997a; State of Wyoming, Administration and Information 1996.
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Table 1-17. INEEL Region of Influence Projected
Number of Sworn Police Officers, 1997-2010

County 1997 2000 2005 2010
Bannock 214 225 234 243
Bingham 53 56 58 61
Bonneville 181 191 199 207
Jefferson 27 29 31 32
ROI total 475 sol 522 544
Source: Idaho Power 1996; Nemeth 1997b; State of Wyoming, Administration and
Information 1996.

Table 1–18. INEEL Region of Influence Projected
Number of Firefighters, 1997-2010

County 1997 2000 2005 2010
Bannock 179 188 196 204

Bingham 144 152 158 165

Bonneville 149 157 164 171

Jefferson 88 94 99 104

ROI total 560 591 616 M2
Sourc= Idaho Power 1996; Nemeth 1997b State of Wyond”g, Administration ~d
Information 1996.

Table 1-19. INEEL Region of Influence Pro.iected
Number of Hospital Beds, 1997-2010 -

County 1997 2000 2005 2010
Bannock 413 434 451 470

Bingham 254 268 279 290

Bonneville 312 330 343 357

Jefferson

ROI total 979 1,031 1,074 1,117
Source: Idaho Power 1996; Neme[h 1997c; State of Wyoming, Administration md
Information 1996.

Table 1-20. INEEL Region of Influence Projected
Number of Doctors, 1996-2010

County 1996 2000 2005 2010
Bannock I 39 146 152 158

Bingham 22 23 24 25

Bonneville 163 172 I79 I 87

Jefferson 5 5 6 6

ROI total 329 347 36 I 376
SourcC ldabo Power 1996; Randolph 1997: State of Wyomins, Administration and
Information 1996,
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1.3 Pantex

Table 1-21. Pantex Projected Site Employment
Change From Change From

Year Employment Previous (%) 1997 (%)

1997 2,9fKt

2000 2,500 -13.79 -13.79

20Q5 1,750 -30.00 -39.66

2010 1,750 0.00 -39.66

2015 1,750 0.00 -39.66

2020 I,750 0.00 -39.66

Source:Mason& HangerCorporation1997.

Table I-22. Pantex Regional Economic Area Projected
Employment and Economy, 1996-2010

Regional Economic Area 1996 2000 2005 2010

Civilian labor force 250,847 259,619 269,074 278,991

Total employment 239,039 247,407 256,448 265,932

Unemployment rate (%) 4.6 4.6 4.6 4.6

Sourca DOC 1997; ML 1997; Texas State Data Center 1996; University of New Mexico 1997

Table I-23. Pantex Region of Influence Projected Population, 1996-2010
County 1996 2000 2005 2010

Carson 6,714 6,75S 6,843 6,929

Potter 108,636 112,247 115,253 118,339

Randall 97,379 102,84 I 108,81O 115,126

RO1total 212,729 221,846 230,906 240,393

Sourcw DOC 1997; Texas State Data Center 1996; University of New Mexico 1997.

Table I–24. Pantex Region of Influence Projected Number of
Owner and Renter Housing Unitx, 1990-2010

county 1990 1996 2000 2005 2010

Carson 2,856 2,884 2,903 2,939 2,976

Potter 42,927 45,085 46,584 47,831 49,112

Randall 37,807 41,032 43,333 45,849 48,510

ROI total 83,590 89,0i)l 92,820 96,619 100,598

Source: DOC 1994, 1997; Texas S[a[e Data Center 1996; University of New Mexico 1997.
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Table I-25. Pantex Region of Influence Projected Student Enrollment, 1997-2010
Capacity

county 1997 (%) 2000 2005 2010
Carson County 860 76.4 864 875 886

Groom I95 55.7 196 198 201
Panhandle 125 85,0 126 127 129
White Deer 540 86.0 543 549 556

Potter County 31,707 98.8 32,494 33,364 34,258
Amarillo 29,023 100.0 29,744 30,540 31,358

Bush land 447 85.1 458 470 483

Highland Park 787 85.0 807 828 850

River Road 1,450 90.0 1,486 1,526 1,567
Randall County 7,249 100.0 7,552 7,990 8,454

Canyon 7,249 100.0 7,552 7,990 8,454
ROI total 39,816 98,4 40,910 42,23o 43,598

Source: DOC 1997; Nemeth 19974 Texas State Data Center 1996; University of New Mexico 1997.

Table I-26. Pantex Region of Influence Projected Number of Teachers, 1997-2010
Student/Teacher

County 1997 Ratio 2000 2005 2010
Carson County 106 8.1 I07 108 I09

Groom 20 9.8 20 20 21
Panhandle 59 2. I 59 60 61
White Deer 27 20.0 27 27 28

Potter County 2,122 14.9 2,175 2,233 2,293
Amarillo 1,913 15.2 1,960 2,013 2,067
Bushland 35 12.8 36 37 38
Highland Park 54 14.6 55 57 58

River Road I 20 12,1 123 126 130

Randall County 436 16.6 454 481 508
Canyon 436 16,6 454 481 508

ROI tobl 2,664 14.9 2,735 2,821 2,910
Source:DOC1997;Nemeth1997a;TexasStateDataCenter1996;Universityof New Mexico 1997,

Table I-27. Pantex Region of Influence Projected Number of
Sworn Police Mcers, 1997-2010

county 1997 2000 2005 2010

Carson 16 16 16 16
Potter 445 456 468 481

Randall 81 84 89 94

ROI total 542 557 574 592

Source: ~ 1997; Nemeth 1997h Texas Slate Data Center 1996; University of New
Mexico 1997,
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Table I-28. Pmrtex Region of Influence Projected
Number of Firefighters, 1997-2010

County 1997 2000 2005 2010

Carson 88 88 90 91

Potter 288 295 303 311

Randall Ill 116 122 129

ROI total 487 499 515 53 I

Source: DOC 1997: Nemeth 1997b Texas State Data Center 199& University of New
Mexico 1997.

Table I-29. Pantex Region of Influence Projected
Number of Hospital Beds, 1997-2010

County 1997 2000 2005 2010

Carson

Potter 1,208 1,238 1,27I 1,305

Randall 52 54 57 61
ROI total 1,260 1,292 1,328 1,366

Source DOC 1997; Nemeth 1997c; Texas State Data Center 1996 University of New
Mexico 1997.

Table 1-30. Pantex Region of Influence Projected
Number of Doctors, 1996-2010

County 1996 2000 2005 2010

Carson

Potter 515 528 542 556

Randall 16 17 18 19

ROI total 531 544 560 575

Source: DOC 1997; Randolph 1997; Texas State Data Center 1996 University of New
Mexico 1997.
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1.4 SRS

Table 1–31. SRS Projected Employment
Change From Change From

Year Employment Previous (%) 1997 (%)

I997 15,000

2ooil 14,000 -6.67 -6.67

2005 12,000 -14.29 -20.00

2010 IO,ooi) -16.67 -33.33

2015 1O,oinl 0,00 -33.33

2020 I0,000 0.00 -33.33
Source:Knox 1997.

Table I-32. SRS Regional Economic Area Projected
Employment and Economy, 1996-2010

Regional Economic Area 1996 2000 2005 2010
Civilian labor force 259,174 272,497 287,161 302,768
Total employment 239,686 252,092 265,750 280,287

Unemployment rate (90) 7.5 7’.5 7.5 7.5

Source: DOC 1997; ML 1997; Georgia lnslitute of Technology 1997; South Carolina Budget & Control Board
1997.

Table I–33. SRS Region of Influence Projected Population, 1,996-2010
county 1996 2000 2005 2010

Aiken 133,130 142,649 154,404 167,128

Barnwell 21,640 22,362 22,953 23,560

C[dumbia 86,173 89,953 96,107 102,682

Edgetield 19,051 19,516 20,040 20,579

Richmond 193,784 207,980 218,937 230,472

ROI total 453,778 482,460 512,441 544,421

Source: DOC 1997; Georgia Institute of Technology 1997; South Carolina Budget& Control Board
1997.
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Socioeconomic

Table I-34. SRS Region of Influence Projected Number of
Owner and Renter Housing Units, 1990-2010

County 1990 1996 2000 2005 2010

Aiken 49,266 54,941 59,083 63,952 69,222
Barnwell 7,854 8,334 8,669 8,899 9, I34
Columbia 23,745 28,769 32,697 34,933 37,323
Edgefield 7,290 7,716 8,014 8,229 8,450
Richmond 77,288 82,540 86,238 90,78 I 95,5M
ROI total 165,433 182,300 194,701 206,795 219,694

Sourcti DOC 1990, 1997;GeorgiaInstiluteof Technology 1997; South Carolina Budget & Control Board 1997.

Table I-35. SRS Region of Influence Projected Student Enrollment, 1997-2010
Capacity

County 1997 (%) 2000 2005 2010

Aiken County 24,830 100.0 26,150 2S,305 30,637

Barnwell County 5,055 92.6 5,220 5,35s 5,959
Dlslrict 45 2,770 98.9 2,S61 2,936 3,265

District 19 1,230 85.0 1,270 I ,304 I ,450

District 29 1,055 87.0 1,090 1,118 1,244

Columbia County 18,178 100.0 18,631 19,905 19,629
Edgefield County 4,100 95.0 4,323 4,439 4,791
Richmond County 36,841 125.0 37,514 39,490 39,556
ROI total 89,0Q4 92.4 91,S38 97,49s 100,573
Source: DOC 1997; Georgia Institute of Technology 1997; Nemeth 1997a; South Carolina Budger & Control Board
1997,

Table I-36. SRS Region of Influence Projected Number of Teachers, 1997-2010
Studen~eacher

County 1997 Ratio 2000 2005 2010
Aiken County 1,343 18,5 1,414 1,531 1,657
Barnwell County 304 16.6 314 322 358

District 45 115 24,1 119 122 136
District 19 82 15.0 85 87 97
District 29 107 9.9 111 113 126

Columbia County 1,085 16.8 1,112 1,18S 1,172
Edgetield County 312 13.1 329 338 365
Richmund County 2,159 17.1 2,198 2,314 2,318
ROI tutal 5,203 17.1 5,368 5,693 5,870
Source:DOC 1997; Georgia Ins[it”t. of Technology 1997; Nemeth 1997x South Carolina B.dgct & Control Board 1997.

I-1 1



Table I-37. SRS Region of Influence Projected Number of
Sworn Police Officers, 1997-2010

county 1997 2000 2005 2010

Aiken 243 256 277 300

Barnwell 45 46 47 49

Columbia I70 176 188 2CS3

Edgefield 43 44 45 46

Richmond 472 498 524 552

ROI total 973 1,019 1,08 I 1,147

Sour= ~ 199Z @orgia Institute of Technology 1997; Nemeth 1997b South Carolina
Budget & Control Board 1997.

Table I-38. SRS Region of Influence Projected
Number of Firefighters, 1997-2010

County 1997 2000 2005 2010
Aiken 875 922 997 1,080

Barnwell 130 133 137 140

Columbia 245 253 270 289

Edgetield 150 153 157 161

Richmond 312 329 346 365

ROI total 1,712 1,789 1,908 2,034

Source: DOC t997; Georgia Institute of Technology 1997; Nemeth 1997b; South Carolina
Budget & Control Board 1997.

Table I-39. SRS Reaion of Influence Proiected
Number of Hos~ital Beds, 1997-201~

County 1997 2000 2005 2010

Aiken 225 237 256 278

BamweO 53 54 56 57

Columbla

Edgetield 40 41 42 43
Richmond 3,190 3,364 3,541 3,727

ROI total 3,508 3,696 3,895 4,105

Source 00C 1997; Georgia Institute of Technology 1997: Nemeth 1997c; South Carolina
Budget & Control Board 1997.
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Table 140. SRS Region of Influence Projected
Number of Doctors, 1996-2010

County 1996 2000 2005 2010

Alken 179 189 204 221

BarnweO II II 12 12

Columbia 297 307 328 350

Edgefield 13 13 14 14

Richmond I ,222 1,289 1,356 1,428

RO1 total 1,722 I ,808 1,913 2,025

Sourm ~ 1997: Georgia Institute of Technology 1997; Randolph 1997; South Carolina
Budget & Control Board 1997.

1-13



Surplus Plutonit{rr!Dispositior8Draft Environmental Impact Statement

1.5 REFE~NCES

Abbott, D.G,, A.B, Crockett, and K.S. Moor, 1997, lNEEL Aflected Environment; Supplemental Data Report
in Support of the Preparation of the S1trplus Plutonium Disposition Environmental Impact Srarement
(Predecisional Draft), Idaho National Engineering Laboratory, Spent Fuel High-Level Waste and Related
Programs Directorate, Idaho Falls, ID, June.

DOC (U.S. Department of Commerce), 1994, County and City Data Book: 1994, Washington, DC, Bureau

of the Census, Washington, DC.

DOC (U.S. Department of Commerce), 1997, Esfimates of the Populaliorr of Courrties and Demographic
Components of Population Change: Annual Time Series, July 1, 1990 to July 1, 1996, CO-96-01, Bureau of
the Census, Population Estimates Program, Population Division, Washington, DC.

DOL (U.S. Department of Labor), 1997, Local Area Unemp/oymerrr Statistics, 1996, Bureau of Labor

Statistics, Office of Employment and Unemployment Statistics, Local Area Unemployment Statistics Division,

Washington, DC.

Georgia Institute of Technology, 1997, Total Population, 19801, 19901, 1996 Estimates, 2000 and 2010
Projections, State Data and Research Center,

Idaho Power, 1996, 1997 County Economic Forecast (1996-2015), Idaho Power Co,, November

Knox, J., 1997, U.S. Department of Energy, Savannah River Operations Office, EAD, Savannah River, SC,
facsimile to K, Gandee, U.S. Department of Energy, Office of Fissile Materials Disposition, Washington, DC,
Site Figures for DOE-HQ, Surplus Pu Disposition EIS, July 1.

Mason & Hanger Corporation, 1997, Pantex Plant Affected Environment Data Report for the Surplus
Plutonium Disposition Environmental Impact Statement, June 12.

Mwca, J.E., 1997, U.S. Department of Energy, Rich land Operations Office, Richland, WA, memorandum to
K.R. Grmdee, U.S. Department of Energy, Office of Fissile Materials Disposition, Washington, DC, Afiected
Environment Data Reports for the Surplus Plutonium Disposition, July 31.

Nemeth, D. M,, 1997a, List of School Districts Contacted for Current Operating Capacities, Student
Enrollment, and Number of Teachers Employed within the Hanford, INEEL, Panrex and SRS ROIS,
Memorandum to SPD EIS Administrative Record, December 15,

Nemeth, D.M., 1997b, List of Sheriff Ofices, Police Departments, and Fire Departments Contacted for
Number of Sworn Police Oficers Employed and Firefighters (both Employed and Volunteer) in the Hanford,
[NEEL, Pantex and SRS ROIS, Memorandum to SPD EIS Administrative Record, December 15.

Nemetb, D.M., 1997c, List of Hospitals and Hospital Associations Contacted for Current Number of Hospital
Beds Located in the Hanford, INEEL, Pantex and SRS ROIS, Memorandum to SPD EIS Administrative
Record, December 17.

Randolph, L,, 1997, American Medical Association, Chicago, IL, personal communication to D, Nemeth,
Science Applications International Corporation, Germantown, MD, [rrformatiorr on Physicians by State and
County, 1996, August,

1-14



SociOecOnOmics

South Carolina Budget & Control Board, 1997, SC PopLf/ariorr Projections: 2005-2015, Office of Research
and Statistics.

State of Wyoming, Administration and Information, 1996, Wyoming and County Popu[atiorr Estimates and
Projections, Economic Analysis Division, November.

Texas State Data Center (Texas Agricultural Experiment Station, Texas A&M University System), 1996,
Projections of the Population of Texas and Counties in Texas by Age, Sex, and RacdEthnicity for 1990-2030,
Population Estimates and Projections Program, The Center for Demographic and Socioeconomic Research and
Education, Department of Rural Sociology, Febnra~.

University of New Mexico, 1997, New Mexico Population Projecriorrs by County, Bureau of Business &
Economic Research, April.

Washington State Office of Financial Management, 1995, Washington Srate County Population Projections

by Age and Sex: 199@2020, Forecasting Division, Olympia, WA.

1-15



Appendix J

Human Health Risks

This appendix presents detailed information on the potential impacts to humans associated with incident-free
(nomal) releases of radioactivity from the proposed surplus plutonium disposition facilities. This information
supports the human health assessments desctibed in Chapter 4. In addition, site-specific input data used in the
evaluation of these human health impacts are also provided or referenced where appropriate. The surplus
plutonium disposition facilities would k at one or more of four U.S. Department of Energy (DOE) candidate
sites: the Hanford Site (Hanford), Idaho National Engineering and Environmental Laboratory (fNEEL), the
Pantex Plant (Pantex), and the Savannah River Site (SRS). Information is also presented on the human health
impacts of mixed oxide (MOX) fuel lead assembly fabrication activities at five potential DOE sites: Argonne
National Laborato~-West (ANL-W) at JNEEL, Hanford, Lawrence Livermore National Laboratory (LLNL),
Los Alamos National Laboratory (LANL), and SRS.

J.1 HANFORD

J.1.l Assessment Data

To perform the dose assessments for the Surplus Plutonium Disposition Environmental Impact Statement (SPD
EIS), different types of data were collected and generated, In addition, calculational assumptions were made.
Appendix F. 10 provides a summa~ of the methods and tools (e.g., the GENII computer code) used for the
assessments.

J.1.l.l Meteorological Data

The meteorological data used for the Hanford dose assessments was in the form of a joint frequency data (JFD)
rile. A JFD file is a table that lists the percentages of time the wind blows in a certain direction, at a certain
speed, and within a certain stability class. The JFD file was based on measurements taken over a period of
several years at a specific Iecation and height. Average annual meteorological conditions, averaged over the
measurement period, were used for normal operation. Table J–1 presents the JFD used in the dose assessments
for Hanford.

J.1.1.2 Population Data

The Hanford population distribution was based on the 1990 CerrsLts of Population and Ho~tsirrg Data
(DOC 1992). Projections were determined for the year 2010 (about midlife of operations) for areas within
80 krn (50 mi) of the lmations for the proposed surplus plutonium disposition facilities. The site population
in 2010 was assumed to be representative of the population over the operational period evaluated. The
population was spatially distributed on a circular grid with 16 directions and 10 radial distances out to an
80-km (50-mi) distance. The grid was centered at the Fuels and Materials Examination Facility (FMEF) in
the 400 Area, the Imation from which radionuclides are assumed to be released during incident-free
operations. Table J–2 presents the population data used for the dose assessments at Hanford.

J.1.1.3 Agricultural Data

The 1987 Census of Agriculture was the source used to generate site-specific data for food production. Food
production was spatially distributed on a circular grid similar to that used for the population distribution
described previously. This feed grid (or wheel) was generated by combining tbe fraction of a county in each
segment (e.g., south, southwest, north-northeast) and the county production of the eight food categories
analyzed by GENII—leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs. Each
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Table J-1. Hanford 1983-1991 Joint Frequency Distributions at 61-m Height

I Eli IStability I W,nd BILIWSTo~ard

(b,) I Class” I S Issw I sw Iwswl w IWNWI NW INNWI N NNE NE ENE E ~E SE SSE

A 0.12 0.1 0.08 0,11 0.14 0.15 0, I 0,08 0.14 0.08 0.0s 0.06 0.07 0.05 0.05 0,07

I IB i 0.05 I 0.05 I 0.05 I 0.05 I 0.06 [ 0.05 I 0.04 I 0.03 I 0.07 i 0.0? I 0.02 I n.02 I .0? I .0?. I ..1 i ..? I

I
I I I 1 1 1 1 I

0.89

2.7

1 1 1 1 I
. . . . .

c O.w 0.04 0.04 0.04 0.06 O.M 0.07 0,05 0.134 0.04 0.03 0.0I 0.05 0.03 O,w 0.C4

D 0.32 0.23 0.2 0.18 0.25 0.26 0,24 0.28 0,36 0.26 0.19 0.15 0.22 0.19 0.22 0,2I

E 0.19 0.14 0.1 0.I 0.13 0,13 0,14 0.19 0.37 0.22 0,18 0.17 0.23 0.19 0.19 0.19

F 0.22 0.14 0.1 0.09 0.13 0.11 0.15 0.2 0.34 0.2 0.2 0.12 0.2 0,14 0.16 0.16

G 0.13 0.08 0.% 0.03 0.06 0.07 007 0.18 0.22 0,13 0.09 0.07 0.12 0,C9 0.12 0.09

A 0.32 0,28 0.28 0.28 0.39 0.37 037 0.34 0.55 0.32 0.16 0.09 0,17 0.13 0.I3 0.I5

B 0,[2 009 0.08 0.06 0.12 0.07 0.1 0.11 0.15 0.[2 0.05 0.05 0.05 0.04 0.06 0.07

c 013 0.08 008 0.05 0.09 0.08 0.I 0.11 0.i6 0.08 0.04 0.03 0.05 0.03 0.C.5 0.08

D 0,58 0.41 0.37 0.26 0.38 0.33 0.46 0.59 0.85 0.49 0,25 0.15 0.33 0,36 0,47 0,4,

E 0,32 0.2 0.19 0.[2 0.2[ 0.21 0.25 0.45 0.68 0.46 0.31 0.24 0,37 0.29 0.38 0,33

F 0,35 0.23 0.15 0.07 10. I2 10.09 10.18 10.36 tO.M 10.31 10.2> 1016 Iolu IOIR lo?? Iil??l

G 0.18 0.!2 O.M O.c 1 1 1 1 1 1 1 1 1 1 1

A 0.39 0.31 0.21 0.I 0.13 0,13 0.15 0.19 0.77 0.5I 0.17 0.13 0.19 0.15 0.16

B 0.14 0.09 0.% 0,04 0.04 0.04 0.04 0.07 0.2 0.16 0.06 0.04 0.03 0.02 O.lm

1 1 1 1 1 1 1 1 1 I I -’--
. ..-

03 0.04 0.04 0,08 0.2 0.3 0.16 0.1 0.04 008 n 1 1015 0.16

0,!7
—

, I , I , I I 1 1 1 1 1 I 1 I

I
c 0.1 0.1 O.M 0,03 0.03 0.03 0.04 0,06 0.16 0,16 0.04 0.02 0.05 0.134 O.m

4.7 D 0,59 0,38 0.26 0.14 0.16 0.14 0.32 0.55 0,97 0.75 0.27 0.15 0.34 0,46 0.63

E 0,41 0.21 0.15 0.09 0.1 0.11 0,28 0.6 !.02 0.7I 0.37 0.27 0.5 0.53 0.6

F 0.37 022 0.11 0.06 0.07 0.06 0,17 0.48 0.73 0.44 0.21 0.11 0.16 0.2

A
0.06

0.07

0.55

0.37> 1 1 1 1 0.29, , , , I I

G 0.19 0,11 0.05 0.02 0.02 0.01 004 0.19 0.26 0.14 006 0.02 0.04 0.07 0.19 0.13

7,2

A 0.22 0.17 0.08 0.02 0.02 0.01 0,03 0.05 0.32 0.63 0.28 0,17 0,23 0.11 0.19

B 0.07 0.05 0.0I 0.01 0 0 0.02 0.01 0.i 0.22 0.% 0.05 0,05 0.03 0.07

c 0,04 0,05 0,02 0.01 0 0.01 0.02 0,02 0,07 0.18 0.06 0.04 0,03 0.03 0.05

D 0.27 0.19 0.09 O,M 0.02 0.04 0.I 0.25 0,65 0.86 0,37 0.2 0.29 05 0.75

E 0.27 0,18 0,07 0.02 0.02 0,04 0.15 0.43 0.73 0.74 0.34 0.2 0.39 073 0.94

F 0.21 0.14 0,06 0.02 0.02 0.01 0.09 0,33 0,52 0.39 0.14 0.07 0.09 0,16 0.45

G 0.13 0.08 0.04 0.o1 0.0) 0,01 0.03 0.11 0.19 0.13 0.04 0.02 0.01 0.04 0.143
0,15

0.03

0,C4

0.4

0.44

0.26

0,13
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Table J-1. Hanford 1983-1991 Joint Frequency Distributions at 61-m Height (Continued)
Wind
Speed Stability

Wind BlowsToward

(ml,) class s Ssw Sw Wsw w WNW NW NNW N NNE NE ENE E ESE SE SSE

A 0.05 005 0.03 0.0I o 0 0 0.01 0.0s 0.29 0.21 0.12 0.12 0.08 0.12 004

B 0.02 0,01 0.01 0 0 0 0 0 0,02 0.08 0.04 0.04 0.04 0.02 0.03 0.02

c 0.02 002 0.0I o 0 0 0 0.0I 0.02 0.08 0.06 0.03 0.03 0.03 0.03 0.0!

9.s D 0.09 0,08 0.02 001 0 0,01 0.03 0.04 0.24 0.58 0.32 0.16 0.19 0.33 0,37 0.14

E 0.1 0.12 0.04 0.0I o 0.01 0,06 0.17 0,37 0.51 0.26 0.13 0!7 0.43 0.73 0.22

F 0,I 0.11 0,03 0.01 0.01 0 0.03 0.!4 0.21 0.2 0.07 0.02 0.03 0.08 0.23 0.16

G 0.05 0.04 0.02 0 0 0 0.0I 0.07 0.09 0.05 0.03 0 0 0.02 0,1 0.07

A 0.01 0.02 0 0 0 0 0 0 0.02 0.09 01 0. I 0.0s 0.03 0.07 001

B o 001 0 0 0 0 0 0 0.01 003 0.04 0.04 0.02 001 0.03 0.01

c o 0.0I o 0 0 0 0 0 0.01 0.02 0.04 0.02 0.02 0.0I 0,02 0.0I

13.0 D 0.03 0.03 0.01 0 0 0 0.01 0.02 0.07 0.27 0.24 0.12 0.09 0.19 0.32 0.05

E 0.04 0,08 0.03 0.0I 0 0 002 0.05 o.t3 0.32 0.25 0.I 0.07 0.2 0.33 0.07

F 0,04 0.05 0.02 0.01 0 0 0.02 0,06 0.08 0.13 0.05 0.0I 0.01 0,02 0,1 O.M

G 0.0I 0.0I 0 0 0 0 0 0.02 0.02 0.03 0.01 0 0 0.0I 0.05 0.04

A o 0.01 0 0 0 0 0 0 0 0,02 0.06 003 0.02 0.01 0.01 0

B o 001 0 0 0 0 0 0 0 0,01 0.02 0.01 0 0 0 0

c 0 0 0 0 0 0 0 0 0 0.0I 002 0.01 0.01 0 0.01 0

16.0 D 0.02 0.03 0,01 001 0 0 0 0.0I 0.01 0.11 0.19 O.ffi 0.03 0.06 0.1 0.0I

E 001 O.w 0.03 0 0 0 0.01 0.02 0.05 0.16 0.16 0,04 0.02 0.04 0.09 0.01

F 0.01 0,03 0 0 0 0 0 003 0.04 0.05 0.02 0 0.0I o 0.01 0.02

G 0 0 0 0 0 0 0 002 0.02 0.02 0 0 0 0 0.02 0

A 0,02 nn. n n n n n n n nnl o fi~ ~ol 0.01 0 0.01 0

B o 0.03 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0

c 0.01 0.02 0 0 on n 0 0 0 no~ 0 0 0 0 0

19.0 D 0.03 0,09 0 0 0 0 0 0 0 0,09 022 0.04 0.03 0.01 0.02 0

E 0.03 0.1 0.02 0 0 0 0 0.02 0.02 0.I 0.14 0.02 0.0I 0.01 0.01 0

F 0.02 0.04 0.01 0 0 0 0 0.03 0.03 0.04 0.02 0 0 0 0.0I o

G o 0.01 0 0 0 0 0 002 0,02 0.02 0 0 0 0 0.01 0

Source: Neitzel 1996.

1
.. ”.,.” ..- --

1 1 1

I . . . -- 1 I

county 's fwdprduction wasassumed to redistributed unifomly overthe given county 's land area. These
categorized food wheels were then used in the assessment of doses to the Hanford population from the
ingestion pathway. Theconsumption rates used inthedose assessments were those forthe maximally exposed
individual (ME1)and average exposed individual. People living within the 80-km (50-mi) assessment area
were assumed toconsume only food grown in that area. Hanford fotiproduction andconsumption data used
for the dose assessments in the SPD EIS were obtained from the Health Risk Data for Storage and Disposition
Final PE/S(HNUS 1996).
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Table J-2. Projected Hanford Population Surrounding FMEFfor Year2OlO

Distance (mi)
I I 1 1 1 1 1 I

Direction 2-3 4-5 10-20 20-30

s o 0 44,747 1.141

Ssw o 0 0 0 1,515 2,758

Sw o 0 0 0 1,388 4,788

Wsw o 0 0 0 54

w o On n n

2

42

0

n

5-10

4.265

t

2,387

76K

438

316 H
2,976 3,951 11,640

227 2,W7 8,808

3,588 325 23,508

28,142 15,966 51,0751 1 1 1 1 1 1 , . . .,. ” , I
WNW o 0 0 0 0 0 5 I 879 1,233 9,074 11,191

I
NW o 0 0 0 0 0 0 645 411 178 1234

NNW o 0 0 0 0 0 0 I,097 I,437 1,49I 4,025

N o 0 0 0 0 0 0 1,153 3,773 2,749 7,675

NNE o 0 0 0 0 18 468 5,523 1,514 25,879 33,402

NE o 0 0 0 0 95 827 7,348 3,019 1,256 12,545

FNF n n n n n 2A< , <A” ?,737 423 446 6,495-. .- .
1 1 1 I I .-. . ,--- 1

E 0 0 0 0 0 425 948 451 35 I 327 2,502
I

.: FMEF, Fuels and Materials Examination Facility
Source: DDC 1992.

J.1.1.4 Source Term Data

Incident-free radiological releases, stack heights, and release locations are provided in the data reports for the
pit conversion, immobilization, and MOX facilities (UC 1998a, 1998b, 1998c, 1998d),

J.1.1.5 Otber Calculational Assumptions

To estimate radiological impacts of incident-free operations of the proposed surplus plutonium disposition
facilities at Hanford, the following additional assumptions and factors were considered, in accordance with

the guidelines established in U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide 1.109
(NRC 1977).

●

✎

✎

✎

Ground sutiaces were assumed to have no previous deposition of radionuclides.

The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

The annual external exposure time to the plume and to soil contamination was 0.5 year for the

population (NRC 1977).

Theannual inhalation exposure time tothe plume was 1 year forthe MEIand general population
(NRC 1977).
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. The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

● A semi-intinitelfinite plume mtiel was used for air immersion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of focal crops, and ingestion of contaminated animal products.
Drinking water, aquatic food ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases are to the air.

● Reported stack heights were used for atmospheric releases. The resultant doses were conservative as

use of the actual stack height instead of the effective stack height negates plume rise.

. The calculated doses are 50-year committed doses from 1 year of intake.

J.1.2 Facilities

The following sections present all viable radiological impact scenarios that could be associated with different
combinations of incident-free facility operations at Hanford.

J.1.2.1 Pit Conversion Facility

J.1.2.1.1 Construction of Pit Conversion Facility

No radiological risk would k incurred by members of the public from construction and modification of a pit
conversion facility at Hanford. According to recent surveys conducted in the 400 Area, a construction worker
would not be expected to receive any additional dose above natural background levels (Antonio 1998).
Nonetheless, if deemed necessary, workers maybe monitored (badged) as a precautionary measure.

J.1.2.1.2 Operation of Pit Conversion Facility

Tables J-3 and J-4 present the incident-free radiological impacts of the operation of a pit conversion facility
at Hanford.

Table J-3. Potential Radiological Impacts on tbe Public
of Operation of Plt Conversion Facility in FMEF at Hanford

Population within 80 km for year 2010
Dose (person-rem) 6.9
Percent of natural background’ 5.9XI0-3

1O-year latent fatal cancers 0.034

Maximally exposed individual

Annual dose (mrem) 0.017
Percent of natural background’ 5.7XI03

10-year latent fatal cancer risk 8.5x108

Average exposed individual within 80 kmb

Annual dose (mrem) 0.017

10-year latent fatal cancer risk 8.5XI08

a The annual natural background radiation level at Hanford is 300 rnrem for the average
individual; the p[,pulation within 80 km (50 mi) in 2010 would receive 116,3W Frson-rem.

b Ohc~ined hy dividing the population dose by the numberof people projected to live within
80 krn (50 mi) of Hanford in 2010 (387,8W).

Key: FMEF, Fuels and Materials Examination Facility.
S<).,..: M,,dcl results,
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Table J4. Potential Radiological Impacts on Involved Workers
of Operation of pit Conversion Facility in FMEF at Hanford

Number of badged workers 383

ToIal dose (person-renrJyr) 192

IO-year latent fatal cancers 0.77

Average worker dose (mremlyr) 500
10-year latent fatal cancer risk 2.OX10“3

Key: FMEF, Fuels and Materials Examination Facility.
No* me radiological limit for an individual worker is 5,0CXlmrctiyr (DOE 1995). However,
the maximum dose to a worker involved in operations would be kept below the DOE
administrative control level of 2,000 nuernlyr. An effective ALARA program would ensure
that doses are reduced to levels that are as low as is reasonably achievable,

J.1.2.2 Immobilization Facility

J. I.2.2.1 Construction of Immobilization Facility

No radiological risk would be incurred by members of the public from the constrttction and modification of
an immobilization (ceramic or glass) facility at Hanford. According to recent radiation surveys conducted in
the 400 Area, a construction worker would not be expected to receive any additional dose above natural

background levels (Antonio 1998), Nonetheless, if deemed necessmy, workers maybe monitored (badged)

as a precautionary measure.

J.1.2.2.2 Operation of Immobilization Facitity

Tables J–5 and J–6 present all possible incident-free radiological impact scemuios for the operation of a
ceramic or glass immobilization facility at Hanford.

Table J-5. Potential Radiological ImpacK on the Public of Operation of
[mmobilimtion Facility in FMEF at Hanford

17 t 50 t

Impact Ceramic Glass Cerandc Glass
Population within 80 km for
year 2010

Dose (person-rem) 7.8x IO”3 7. IX1O”3 0.016 0.015

Percent of natural background” 6.7xIO”6 6.1x IO”6 1.4XIO”5 1.3X1O”5

IO-year latent fatal cancers 3.9XI0-5 3.6x IO”5 8.0xIO”5 7.5 X1O”5

Maximally exposed individual

Annual dose (nuem) I. IX1O”4 9.7 XIO”5 2.2 X1O”4 2. OXIO-4

Percent of natural background’ 3.7xto”5 3.2xIO”5 7.3 X1O”5 6.7x10-5

10-year latent fatal cancer risk 5.5xto10 4.9x10 -10 I.lxto-g 1.OXIO-9

Avers e exposed individual within
80 km%

Annual dose (mrem) 2,0X10-5 1.8x IO”5 4. IXIO”5 3.9XIO”5
10-year latent fatal cancer risk I.oxlo”lo 9.OXIO-11 2. IXIOIO 2.OXIO”IO

a The zn”uaf naturaf background radiation level a[ Hanford is 300 mrem for the average individual: the population wi[hin 80 km
~ (50 mi) in 2010 would receive I I6,3W person-rem.

Obtained by divldlng the populaoon dose by the number of people projected to live within 80 km (50 mi) of Hanford in
2010 (387,800).

Key: FMEF, Fuels and Materials Examination Facility,
Source: Model results.
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Table J+. potential Radiological Impacts on Involved Workers

of Operation of Immobilization Facility in FMEF at Hanford
17 t 50 t

Impact Ceramic Glass Ceramic Glass
Number of badged workers 258 258 290 290

Total dose (person-remlyr) 194 194 218 218

1O-yezr latent fatal cancers 0.77 0.77 0.87 0.87

Average workerdose (mretiyr) 750 750 750 750

10-year Iaten! fatal cancer risk 3.0XIO”3 3.OXI0“3 3.0XIO”3 3.0XIO”3

Key: FMEF, Fuels and Ma~erials Examination Facility.
Note The radiological limit for an individual worker is 5s3Q0mretiyr (DOE 1995). However, the maximum dose tc>a worker
invo!vcd in operations would h kept below the DOE administrative control level of 2,000 nuemiyr. An effective ALARA program
would ensure that doses are reduced [o levels that are as low as is reasonably achievable.
Source: UC 1998b, 1998c.

J.1.2.3 MOX Facitity

J.1.2.3.1 Construction of MOX Facility

No radiological risk would be incumd by members of the public from the construction and modification of
a MOX facility at Hznford. According to recent radiation sumeys conducted in the 400 Area, a constmction
worker would not be ex~ted to receive any additiond dose above natural background levels (Antonio 1998).
Nonetheless, if deemed necessary, workers maybe monitored (badged) as a precautionary measure.

J.1.2.3.2 Operation of MOX Facitity

Tables J–7 and J–8 present the incident-free radiological impacts of the operation of a MOX facility at
Hanford. The facility would either be located witbin the existing FMEF or a new facility would be built
adjacent to FMEF.

Table J-7. Potential Radiological Impacts onthe Publicof
Operation of MOX Facility in FMEF or New Construction at Hanford

Impact FMEF’ New’
Population dose within 80 km for year 2010

Dose (person-rem) 0.051 0.11

Percent of natural background 4.4X1O”5 95XIOS

10.year latent fatal cancers 2.6x IO”4 5.5 X1O”4

Maximally exposed individual
Annual dose (mrem) 6.9x IO”4 1.8x10”3

Percent of natural background 2.3x IO”4 6.0x IO”4

10-year latent fatal cancer risk 3.5 XIO”9 9.OX I0-9

Average exposed individual within 80 km’

Annual dose (rruem) I.3X1O-4 2.8x IO”4

10-year latent fatal cancer risk 6.5x 10”’0 1.4XI09

a ~edifference inimpacts isattributable [odiffe[enl svackbeights.
b The annual natural background radiation level at Hanford is 300nuem for the average individual: the

population within 80 km (5Omi) in 2010 u’o”ld receive 1I6,3W person-rem.
c Obtained bytividing [he Wpulation dose bythenumber ofpeople projected tolivewithin 8Okm(5Omi)of

Hanl(,rd in 2010 (387,800),
Key: FMEF, Fuels and Materials Examinatic)n Facility.
Source: Model results.

J-7



Surplus Pluroniunl Disposition Drafi Environmental Impact Statement

Table J-8. Potential Radiological Impacts on Involved Workers
of Operation of MOX Facility in FMEF or New Construction at Hanford
Number of badged workers 350

Total dose (person-rernlyr) 175

1O-year latent fatal cancers 0.70

Average worker dose (mrem/yr) 500

10-year latent fatal cancer risk 2.OX10“3

Key: FMEF, Fuels and Materials Examination Facility.
Note: The cadiologicaf limit for a“ individual worker is 5,fUSlrnremfyr (DOE 1995), However,
the maximum dose to a worker involved in operations would be kept below the DOE
administrative control level of 2,1XS2mredyc, An effective ALARA program would ensure that
doses are reduced to levels that areas low as is reasonably achievable,
Source: UC 1998d,

J.1.2.4 Pit Conversion and Immobilization Facilities

J.1.2.4.1 Construction of Pit Conversion and Immobilization Facilities

No radiological risk would be incurred by members of the public from the construction and modification of
pit conversion and immobilization (ceramic or glass) facilities at Hanford. According to recent radiation
surveys conducted in the 400 Area, a construction worker would not be expected to receive any additional dose
above natural background levels (Antonio 1998). Nonetheless, if deemed necessary, workers may be
monitored (badged) as a precautionary measure.

J.1.2.4.2 Operation of Pit Conversion and Immobilization Facilities

Tables J–9 and J–1 O present all possible incident-free radiological impact scenarios for the operation of the
pit conversion and immobilization facilities at Hanford,

Table J–9. Potential Radiological Impacta on tbe Public of
Operation of pit Conversion and Immobilization Facilities in FMEF at Hanford

Pit Immobilization (50 t)
Impact Conversion Ceramic Glass Totala

Population within 80 km for year 2010
Dose (person-rem) 6.9 0.016 0.015 6.9

Percent of natural background 5.9X1 O-3 1.4XIO”5 I.3X1O”5 5.9x Io-~

1O-year latent fatal cancers 0.034 8.0XIO”5 7.5 XIO”5 0.034

Maximally exposed individual
Ahnual dose (mrem) 0.017 2.2XI04 2.OX10-1 0.017

Percent of natural background 5.7 X1O”3 7.3XI05 6.7x10”S 5.8x 103

10-year latent fatal cancer risk 8.5x10-8 1.IXI09 1.Ox I0“9 8.6x10-8
Average exposed individual within 80 km’

Annual dose (mrem) 0.017 4.1 XIO”5 3.9XIO”5 0.017

10-year laten~ fatal cancer risk 8.5XIO”S 2.lxlo-lo 2.oxlo”to 8.5x10”8
a Totals representthe largest possible sums for each public category. Totals are additive in all cases because the same groups or

individuals would receive doses from both facilities.
b The annual natural background radiation level a! Hanford is 3M nuem for the averase individual; tbc population within 80 km

(50 mi) in 2010 would rcccivc I I6,3W person-rem.
c Obtained by dividing Ihc p(,pulation dose by the number of people projected to live within 80 km (50 mi) of Hanford in 2010

(387,800),
Key: FMEF, Fuels ;tnd M;s!cri:tl, Examination Facility,
Source: Model result,,
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Table J-10. Potential Radiological Impacts on Involved Workers of
Operation of Pit Conversion and Immobilization Facilities in FMEF at Hanford

Pit Immobilization (50 t)
Impact Conversion Ceramic Glass Total

Number of badged workers 383 290 290 673

Total dose (person-remlyr) 192 218 218 410

1O-year latent fatal cancers 0.77 0.87 0.87 1.6

Average worker dose (mrem/yr) 500 750 750 608”

10-year latent fatal cancer risk 2.0XIO”3 3.0XIO”3 3.OX1O”3 2.4x IO”3

a Represents anaverage of thedoses for both facilities.
Key: FMEF. Fuels and Materials Examination Facility.
Note: ~eradiological liti[for mindividual worker is5,~medyr (MEl995). However, themaximumdose
to a worker involved in operations would be kept below tbe DOE administrative control level of 2,0W mredyr.
An effective ALARA program would ensure that doses arc reduced to levels that are as low as is reasonably
achievable.
Source: UC 1998a. 1998b. 1998c.

J.1.2.5 Pit Conversion and MOXFacifities

J. I.2.5.1 Construction of Pit Conversion and MOXFacifities

No radiological risk would be incurred by members of the public from tbe modification of FMEF for pit
disassembly and conversion and MOX fuel fabrication or construction of new MOX facility at Hanford.

According to recent radiation surveys conducted in the 400 Area, a constmction worker would not be expected
to receive any additional dose above natural background levels (Antonio 1998). Nonetheless, if deemed
necessary, workers may be monitored (badged) as a precautionary measure.

J.1.2.5.2 Operation of Pit Conversion and MOX Facilities

Tables J–1 1 and J–12 present the incident-free radiological impacts of the operation of the pit conversion and
MOX facilities at Hanford.
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Table J-II. Potential Radiological Impacts on the Public of Operation of
Pit Conversion and MOX Facilities in FMEF or New MOX Facility at Hanford

MOX
Impact Pit Conversion FMEF New Totala

Population within 80 km for year 2010
Dose (person-rem) 6.9 0.051 0.11 7.0

Percent of natural background 5.9XIO”3 4.4 XI0-5 9.5XI05 6.OX10-3

IO-year latent fatal cancers 0.034 2.6x10-4 5.5 XI0-4 0.035

Maximally exposed individual

Annual dose (mrem) 0.017 6.9x IO”4 1.8x10-3 0.019

Percent of natural background 5.7 XI0-3 2.3x10-4 6.0x IO”4 6.3x10-3

10-year latent fatal cancer risk 8.5x10-8 3.5 XIO”9 9.OX1O”9 9.4x 10“8

Average exposed individual within 80 km’

Annual dose (mrem) 0.017 1.3XI0-4 2.8x104 0.017

10-year latent fatal cancer risk 8.5x10-8 6.5x10”10 I.4X1O-9 8.6XIO”8
a Totats represent the lar8cst possible sums for each public category. Totals are additive in all cases because the same groups or

individuals would receive doses from botb facilities.
b The an”wdl natural background radiation level at Ha”ford is 300 mrem for the average individual; the population within 80 km

(50 mi) in 2010 would receive I I6,3W person-rem.
‘ Obtained by dividing the population dose by the number of people projected [o live within 80 km (50 mi) of Hanford in 2010

(387,800).
Key: FMEF, Fuels a“d Materials Examination Facifity.
Source: Model results,

J.1.2.6

Table J-12. Potential Radiological Impacts on Involved Workers of Operation
of Plt Conversion and MOX Facilities in FMEF or New MOX Facility at Hanford

Pit MOX
Impact Conversion (FMEF or New) Total

Number of badged workers 383 350 733

Total dose (person-rernlyr) 192 175 367

IO-year latent fatal cancers 0.77 0.70 I .5

Average worker dose (nuemfyr) 500 500 500’

10-year latent fatal cancer risk 2.OX103 2.0XIO”3 2,0XIO”3

a Represents an average of the doses for both facilities,
Key: FMEF, Fuels and Materials Examination Facility.
Note The radiological limit for an individual worker is 5,CCQnuemlyr (DOE 1995). However, the maximum
dose to a worker involved in operations would be kept below the DOE administrative control level of
2,~ medyc. & effective ALARA pcogram would ensure thh! doses are reductd to levels that are as low
as is reasonably achievable,
Source: UC 1998a, 19Y8d.

Immoblfization and MOX Facilities

J.1.2.6.1 Construction of Immohilimtion and MOX Facilities

No radiological risk would be incurred by members of the public from the modification of FMEF for

collocating plutonium conversion and immobilization (ceramic or glass) and MOX fuel fabrication or
constmction of a new MOX facifity at Hanford, According to recent radiation surveys conducted in the
400 Area, a construction worker would not be expected to receive any additional dose above natural
background levels (Antonio 1998). Nonetheless, if deemed necessary, workers maybe monitored (badged)
as a precautionary measure.
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J.1.2.6.2 Operation of Immobilization and MOX Facilities

Tables J-1 3 and 1-14 present the incident-free radiological impacts of the operation of the immobilization and
MOX facilities at Hanford.

Table J-13. Potential Radiological Impacts on the Public of Operation of Collocating
Immobilization and MOX Faciffties-in FMEF or New MOX Facility at Hanford

Immobilization (17 t) MOX
Impact Ceramic Glass FMEF New Totala

Population within 80 km for
year 2010

Dose (person-rem)

Percent of natural background

10-year latent fatal cancers

Maximally exposed individual
Annual dose (mrem)

Percent of natural background

10-year latent fatal cancer risk

Average exposed individual within
80 km’

Annual dose (rnrem)

10-year latent fatal cancer risk

7.8x103 7,1XI03 0.051 0.11 0.12

6.7xIO”6 6.1x IO”6 4.4x 10“5 9.5XI05 1.OxI0“4

3.9XIO”5 3.6x 10“5 2.6x 10-4 5.5XI04 5.9XI04

1.IXIO”4 9.7XIO”5 6.9x10-4 1.8x IO”3 1.9XI0-3

3.7XI0-5 3.2x IO”5 2.3x104 6.0x 104 6.4x10”4

5.5XI0-’O 4.9XIO”I0 3.5XI09 9.0XI09 9.5XIO”9

2.OX105 1.8x105 J.3X1O”4 2.8x 104 3.OXIO-4

I,oxlo”lo 9.OX1O”” 6.5x10-’0 I,4X1O-9 1.5XIO”9
a Totals represent thelargcst possible sums foreach public category. To[alsare additive inallcases because tbesame groups or

individuals would receive doses from botb facilities.
b ~eannual natural background radiation level at Hanfordis300 memforthe average individual; thepopulation within 8Okm

(50 nd) in 2010 would receive 1I6,300 person-rem.
c Obtained bydividing tiepopulation dose bythenumber ofpeople projected to live within 80km(50mi) of Hanford in 2010

(387,800).
Key: FMEF, Fuels and Materials Examination Facility.
Source: Model results.

Table J-14. Potential Radiological Impacta onlnvolved Workersof
Operation of Collocating Immobilization and MOX Facilities in FMEF or

New MOX Facifity at Hanford
Immobilization (17 t) MOX

Impact Ceramic Glass (FMEF or New) Total

Numberof badged workers 258 258 350 608

Total dose (person-remlyr) I94 194 175 369

IO-year Iaterrl fatal cancers 0.77 0.77 0.70 1.5

Average worker dose (mrernlyr) 750 750 5ffi3 606”

10-year latent fatal cancer risk 3.0XIO”3 3.0XI03 2. OXIO-3 2.4x IO”3

a Represents an average of tbe doses for botb facilities.
Key: FMEF, Fuels and Materials Examination Facili[y.
Note: The radiological limit for an individual worker is 5,000 mredyr (DOE 1995). However. tbe maximum
dose to a worker involved in operations would be kep[ below tbe OOE administrative control level of
2,~ nuetiyr. An effective ALARA program would ensure tba! doses are reduced to levels [hat are as low as
is reasonably achievable.
Source: UC 1998b, 1998c, 1998d.
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J.1.2.7 pit Conversion, Immobiffaation, and MOX Facilities

J.1.2.7.1 Construction of Fit Conversion, Immobilization, and MOX Facilities

No radiological risk would be incurred by members of the public from the modification of FMEF for pit

disassembly and convemion and plutonium conversion and immobilization (ceramic or glass) and construction
of a new MOX facility at Hanford. According to recent radiation surveys conducted at the 400 Area, a
construction worker would not be expected to receive any additional dose above natural background levels
(Antonio 1998). Nonetheless, if deemed necessary, workers maybe monitored (badged) as a precautiona~
measure.

J.1.2.7.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

Tables J-1 5 and J–16 present all possible incident-free radiological impact scenarios for operating all three
facilities at Hanford.

Table J-15. Potential Radiological Impacts on the Public of Operation of
pit Conversion and Immobilization Facilities in FMEF and New MOX Facility at Hanford

Pit Immobilization (17 t) MOX
Impact Conversion Ceramic Glass FMEF New Totala

Population witbin 80 km for
year 2010

Dose (person-rem) 6.9 7.8x103 7.1 X1O”3 0,051 0.11 7.0

Percent of natural background 5.9XI0-3 6.7x IO”6 6.1x106 4.4 XIO”5 9.5 XIO”5 6.0x10”3

10-year latent fatal cancers 0.034 3,9XIO”5 3.6x10-5 2.6x10”4 5.5x104 0.035

Maximally exposed individual
Annual dose (ntrem) 0.017 I.lxlo+ 9.7XI0-5 6.9x104 1.8x 10-3 0.019
Percent of natural background 5.7 XI0-3 3.7XI0-5 3.2x10”5 2.3x10-4 6,0X104 6.3x10-3

10-year latent fatal cancer risk 8.5x 10-8 5.5 X1O-10 4.9 X1O-10 3.5 XIO”9 9.OXIO-9 9.5 XI0-8

Average exposed individual
witfrin 80 km”

Annual dose (tnrem) 0.017 2.OX1O”5 1.8x10-5 1.3x104 2.8x104 0.017
10-year latent fatal cancer risk 8.5x 10-8 I.OXIO”I’J 9.OXIO-11 6.5x10-10 1.4x IO”9 8.7xIO”8

a Total: represent the largest possible sums for each public category. Totals are additive in att cases because the same groups or
individuals would receive doses from all three facilities.

b The annual natural background radiation level at Hanford is 3W mrem for the average individual; the population within 80 km
(50 ti) i“ 2010 would receive I I6,3W person-rem.

c Obtained by dividins the population dose by the number of people projected to live within 80 km (5o nd) of Hanfocd in 2010
(387,8W),

Key: FMEF, Fuels and Materials Examination Facility,
SourcC Model results.
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Table J–16. Potential Radiological Impacts on Involved Workers of Operation of
Pit Conversion and Immobilization Facilities in FMEF and New MOX Facility at Hanford

Pit Immobilization (17 t) MOX

Impact Conversion Ceramic Glass (FMEF or New) Total

Number of badged workers 383 258 258 350 991

Total dose (person-remfyr) 192 194 I 94 I75 561

1O-year latent fatal cancers 0.77 0.77 0.77 0.70 2.2

Average worker dose (mremlyr) 500 750 750 500 565’

10-year latent fatal cancer risk 2.OXI0-3 3.OXIO-3 3,0XIO”3 2.0X IO”3 2.3XIO”3

a Represents an average of the doses for all three facilities.
Key: FMEF, Fuels and Materials Examination Facility.
Note ‘flIe radiological limit form individual worker is 5,~ nueti~ (DOE 1995). However, the maximumdose to a worker
involved in operations would be kept below the DOE administrative control level of 2,~ mretiyr. An effective ALARA
program would ensure that doses are reduced to levels that areas low as is reasonably achievable.
Source: UC 1998a, 1998h, 1998c, 1998d.
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J.2 INEEL

J.2.1 Assessment Data

To perform the dow assessments for the SPD EIS, different types of data were coilected and generated,

Inaddition, calculational assumptions were made. Appendix F.lOprovides asummary of the methods

and tools (e. g., the GENII computer code) that were used for the assessments,

J.2.1.1 Meteorological Data

Themeteorological data used forthe~ELdose assessments wasinthe fomof JFD file. AJFD file is

atablelisting thepercentages oftime the wind blows inacertain direction, at a certain speed, and within

acertain stability class. The JFDfile was based onmeasurements taken overaperiod ofseveralye~sat

aspecitic lwation and height, Avemgeannual meteorological conditions, avemged over themeasumment

period, were used fornormal operation. Table J-17presents the JFDused inthedose assessments for
INEEL.

J.2.1.2 Population Data

The INEEL population distribution was basedon the 1990 Censasof Populatiorz and Housirrg Data
(DOC 1992). Projections wemdetetined fortieyea201 O(about midlife ofoperations) foraas within

80 km (50 mi) of the locations for the proposed SUTIUS plutonium disposition facilities, The site
population in 2010 was assumed to be representative of the population over the operational period
evaluated. The population was spatially distributed on a circular grid with 16 directions and 10 radial
distances outtoan 80-km (50-mi) distance. Thegrid wascentered atthe Idaho Nuclear Technology and
Engineering Center (INTEC), the location from which radionuclides are assumed to be released during
incident-free operations. Table J-18presents thepopulation da@used forthedose assessments at~EL.

J.2.1.3 Agricultural Data

The 1987Census of Agriculture wasthesource used togenerate site-specific data for food production.
Food production was spatially distributed on a circular grid similar to that used for the population
distribution described previously. This fodgrid (orwhml) wasgenerated bycombining tbefractionof
a county in each segment (e.g., south, southwest, north-northeast) and tbe county production of the eight
food categories analyzed by GENII-leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk,
andeggs. Each county 's fdprduction wasassumed to bedlstributed unifomly over the given county's
Iand area. These categorized food wheels were then used intheassessment ofdosestothe INEEL
population from theingestion pathway. Theconsumption rates used inthedose assessments were those
forthe MEIandavemge exposed individual. People living withlnthe 80-km(50-mi) assessment tieawere
assumed toconsume only food grown in that area. INEELfood production andconsumption data used
for the dose assessments in the SPD EIS were obtained from the Health Risk Darafor Src~rage and
Disposi[irrrr Final PE[S (HNUS 1996).

J.2.1.4 Source Term Data

Incident-free radiological releases, stack heights, and rele~se lucations are provided in the data reports for
thepitconversion and MOXfacilities (UC 1998e, 1998 f).
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Table J-17. INEEL 1987–1991 Joint Frequency Distributions at 61-m Height

W,nd BIOWSToward
Stability

cl=, s Ss w Sw Wsw w WNW NW NNW N NNE NE ENE E ESE SE SsE

,4 0.2 0.31 0.28 0.21 0,2 0.19 0.24 0.22 0.17 0,16 0.11 0.11 o.! 0.11 O.ov 0.15

B 0.04 0.06 0,03 0.01 0.0I 0,01 0.0I 0.02 0.03 0.02 0.0I 0.01 0.0I o 0 0.01

c 0.04 0.07 0.07 0.02 0.0I 0.01 0.01 0,01 0.01 0.01 0.02 0.01 0.01 001 0.01 0.01

D 0.15 0.26 0.1s 0.08 0.03 0.05 0.04 0,07 0.07 0.07 0.04 0.05 0.05 0.05 005 0.08

E 0.14 017 0.1s 0.08 0.07 0.07 0.04 0.06 0.05 0.07 0.06 0.04 0.04 0.05 006 O.ffi

F 0.4 046 0.44 0.3 0.23 0.2 0,16 0,18 0.13 0.16 015 0.16 0.17 0.16 0.1s 0.27

A 0.25 0.45 0.58 0.49 0.4 0.34 0.31 0.49 0.63 0.66 0.57 0.32 0.24 0.14 0.18 <1.18

2.5

B 0.06 0.[8 0.21 0.{1 0.03 0.02 0.02 0.05 0.08 0.12 0.08 0.05 003 0.01 0.01 11.02

c 0.15 0.35 04 0.09 0.02 0.01 0.02 0.05 0,11 0.1 0.12 0,03 0.04 002 0.01 0.03

D 0.55 1.78 1.05 0.2 0.07 0.04 0.08 0. I 0.17 0.3 0.32 0.2 0.I 0.07 0,08 0.12

E 0.32 0.75 0.52 0.15 0.07 0.04 0.06 0.09 0.09 017 0.1s 0.18 0.07 0.06 0.07 0.09

F 0.77 165 1.38 0.67 0.34 0.24 0.21 0.27 0.31 0.5I 0.47 0.48 0.35 0.32 0.34 0.38

A 0.02 0.05 0.0s 0.03 0.02 001 0.02 0.04 0.08 0,1 0.09 0.08 0.02 0.02 0.02 [)01

R 0.07 0.!2 0,16 0.09 0.04 0.03 0.04 0.12 0.2 0.39 0,4 (1.2 o. I 0.05 0.08 0,06

0.33 0.13 0.02 002 0.02 0.08 0.14 0.33 0.58 0.21 0.07 0.05 0.03 0.06
I I 1 1 1

c 0.07 0.19 0
4.5

D 0.45 2.59 2.36 0.33 0.07 0.05 0.08 0.22 0..36 0.91 1.18 0.7 I 0.22 0.12 0.12 0.2!

E 0.34 1.26 0.93 0.17 0.04 0,03 (1.06 0.11 0.21 0.34 0.49 0.38 0.1s 0.08 0.12 0.17
i

6,9

F 0.35 !.2 1.2s 0,37 0.12 006 0.04 0,!5 0.17 0.33 0,43 0.34 0,18 0.08 0.12 0.16

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0.0! o 0 0 0 0 0

c O,w 0.07 0.08 0.03 0.02 0.01 0.02 007 0.1 0.23 0.46 0.27 0.I 0.04 0.05 0.04

D 0.67 I.47 16 0.35 0.06 0.03 0.08 0.26 0.4 1.28 2.95 1.78 0.44 0.16 0.08 0.4

E 0.15 0.s 0.8 0,16 0.03 0.0I 0.06 0.13 0.13 0.33 0.88 0.69 011 002 0.01 0.08
,

F 0.05 0.2 0.2s 0,07 0.0[ 0.01 0 0.02 0,02 0.01 0.I O.11 0,01 0.01 0 0.01

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

c 0 0 0 0 0 0 0 0 0 0 0.0I 001 0.01 0 0 0
9,6

D 0.64 0.61 0,74 0.16 0.02 0.01 0,04 0.16 0.29 11 3.53 !.98 0.38 0.12 007 0.26

E 0.03 0.{2 0.17 0.07 0 0 0.01 0,03 0.03 0.06 0.37 0.28 0.04 0.0I o 0

F 0 0 0.0I o 0 0 0 0 0 0 0 0 0 0 0 0

A o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
,,,.. .

D 0.25 025 018 0.05 0 0 0.02 008 0.16 0.5s 2.88 2.13 018 011 0.01 0.05

E 0 0 0 0 0 0 0 0 0 0 0.01 0.01 0 0 0 0

F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table J-17. INEEL 1987-1991 Joint Frequency Distributions at 61-m Height (Continued)

Wind Wind BlowsToward
SFd SUbility
(d,) cl.,, s Ssw Sw Wsw w WNW NW NNW N NNE NE ENE E ESE SE SSE

A 0 0 0 0 0 0 0 0 0 Q ~ o ~ o 0 0

B o 0 0 0 0 0 0 0 0 0 0 0 0 12 ~ o

c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0
19.0

D 0.01 0.05 0.01 0.01 0 0 0 0 0 0.04 0,47 0.48 0.01 0.01 0 0

E o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0 0 ~ o 0 ~ ~ o

A o 0 0 0 0 0 0 0 0 (1 o 0 0 ~ ~ o

B o 0 0 0 0 0 0 0 0 0 0 (1 o 0 0 0

c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ o
25.o

D 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0

E 0 0 0 0 0 0 0 n n o n n r! fin.
, I I 1 I 1 1 I 1 I I ..” ..”

F 000 000 0 0 0 ,0 0000 I-J o

Source: Sasendorf 1992.

Table J-18. Projected INEEL Population Surrounding INTEC for Year 2010

Distance(rid)

Direction 0-1 1-2 2-3 3-4 4-5 s-lo 10-20 20-30 30-40 40-50 Total

s o 0 0 0 0 32 204 I 340 I 1,222 I 3,624 5,4

I SSW I o I—o ‘Iyr
$22

0 0 22 92 182, , 335

I

445 1,076

Sw I o I O1n 1010179 iR711171, <,i,flA [<”,-. . . . . . . ., ,,, .“. ,“- “.=

Wsw o 0 0 0 0 0 87 136 149 262 634

w o 0 0 0 0 0 87 180 392 280 939

WNW o 0 0 0 0 0 269 519 445 311 1,544

NW o 0 0 0 0 6 384 62o 772 720 2,502

NNW o 0 0 0 0 6 96 97 315 173 687

N o 0 0 0 0 0 25 45 77 100 247

NNE o 0 0 0 0 0 25 48 I70 161 404

NE o 0 0 0 0 0 “o 285 652 342 1,279

ENE o 0 0 0 0 0 0 332 575 I,057 1,964

E o 0 0 0 0 0 0 506 1,203 12,055 13,764

ESE o 0 0 0 0 0 208 947 1,536 103, I27 105,818

SE o 0 0 0 0 0 219 374 16,7M 11,931 29,288

SSE o 0 0 0 0 20 212 346 7,427 8,50Q 16,505

Totsl o 0 0 0 0 10I3 1,995 5,074 32,197 143,392 182,766

Key: INTEC, Idaho Nuclear Technology and Engineering Center.
Sourcti DDC 1992.
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J.2.1.5 Other Calctdational Assumptions

To estimate radiological impacts of incident-free operations of the proposed surplus plutonium disposition
facilities at INEEL, the following additional assumptions and factors were considered, in accordance with the
guidelines established in NRC Regulatory Guide 1.109 (NRC 1977).

● Ground surfaces were assumed to have no previous deposition of radionuclides

● The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

● The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977).

● The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRC 1977).

● The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

● A semi-infinite/tinite plume model was used for air immersion doses. Other pathways evaluated wem
ground exposure, inhalation, ingestion of fd crops, and ingestion of contaminated animal products.
Drinking water, aquatic fucd ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases are to the air.

● Reported stack heights were used for atmospheric releases. The resultant doses were conservative as
use of the actual stack height instead of the effective stack height negates plume rise.

● The calculated doses are 50-year committed doses from 1 year of intake.

J.2.2 Facilities

The following sections present all viable tilological impact scenarios that could be associated with different
combinations of incident-free facility operations at INEEL.

J.2.2.1 Pit Conversion Facility

J.2.2.1.1 Construction of Pit Conversion Facility

No radiological risk would be incurred by members of the public from construction and mdltication of a pit
conversion facility in the Fuel Processing Facility (FPF) at INEEL. According to a recent radiation survey
(Mitchell et al. 1997) conducted in the INTEC area, a construction worker could receive about 5 mretiyr

above natural background levels from exposure to radiation deriving from other activities, past or present, at
the site. Construction worker exposures would be kept as low as is reasonably achievable, aod workera would
be monitored (badged) as appropriate.

J-17
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J.2.2.1.2 Operation of Pit Conversion Facility

Tables J–1 9 and J-20 present the incident-free radiological impacts of the o~ration of a pit conversion facility
at fNEEL.

Table J-19. Potential Radiological Impacts on the Public of Operation of
Pit Conversion Facifity in FPF at INEEL

Population within 80 km for year 2010

Dose (~rson.rem) 2.2

Percent of natural background 3.3 XIO”3

1O-year latent fatal cancers 0.011

Maximally exposed individual
Annual dose (mrem) 0.015

Percent of natural background’ 4.2x10-3

10-year latent fatal cancer risk 7.5 XIO”S

Average exposed individual within 80 kmb

Annual dose (mrem) 0.012

10-year latent fatal cancer risk 6.0x10-8

a me annual naturalbackground radiation level at INEEL is 36{ nrretnfor the average individual; the
population within 80 km (50 mi) in 2010 would receive66,~ prson-rem.

b Obtained by dividing the ~pulation dose by the numkr of pople projected to live within 80 km (5o mi)
of lNEEL in 2010 (182,800).

Key: FPF. F“e! Processing Faciliiy.
Source: Model results.

Table J–20. Potential Radiological Impacts on Involved Workers of
Operation of Pit Conversion Facility in FPF at [NEEL

Number of badged workers 34 I

Total dose (permr,-remfyr) 170

1O-year latent fatal cancers 0.68

Average worker dose (mretnlyr) 500

10-year latent fatal cancer risk 2.OXI0“3

Key: FPF, Fuel Processing Facility.
No* 33te radiological limit for an individual worker is 5,~ nuemlyr (DOE 1995). However,
the maximum dose to a worker involved in operations would be kept below the DOE
administrative control level of 2,W nuemlyr. An effective ALARA program would ensure that
doses are reduced to levels that ax as low a$ is reasonably achievable.
Source: UC 1998e.

J.2.2.2 MOX Facility

J.2.2.2.1 Construction of MOX Facility

No radiological risk would be incurred by members of the public from the construction of a new MOX facility
at JNEEL. According to a recent radiation survey (Mitchell et al, 1997) conducted in the fNTEC area, a

construction worker could receive about 5 mrcm/yr above natural background levels from exposure to mdiafion
deriving from other activities, past or present, at the site, Construction worker exposures would be kept as low
as is reasonably achievable, and workers would be monitored (badged) as appropriate.
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J.2.2,2.2 Operation of MOX Facility

Tables J-2 1 and J-22 present the incident-free radiological impacts of the operation of a MOX facility at

fNEEL.

Table J-21. Potential Radiological Impacts on the Public of Operation of
New MOX Facility at INEEL

Population within 80 km for year 2010

Dose (person-rem) 0.014

Percent of natural background’ 2,1 XI0-5

}O-year latent fatal cancers 7,0X 10“5

Maximally exposed individual

Annual dose (mrem) 1.2XIO”3

Percent of natural background 3.3XI04

10-year latent fatal cancer risk 6.OX10“9

Average exposed individual within 80 kmb
Annual dose (mrem) 7.7 X1O”5

10-year latent fatal cancer risk 3.9X IO”1O

a The annual natural background radiation level at INEEL is 361 mrem for the average individual: the
population within 80 km F50rni) in 2010 would receive 66,CCilperson-rem.

b Obtained by dividing the population dose by the number of people projected to live within 80 km (50 mi) of
INEEL in 2010 (182,800).

Source: Model results.

Table J-22. Potential Radiological Impacts on Involved Workers
of Operation of New MOX Facility at INEEL

Number of badged workers 350

Total dose (person-rcrnlyr) 175

IO-year latent fatal cancers 0.70

Average worker dose (mretiyr) 500

10-year latent fatal cancer risk 2.OXI0-3
Note: ~e radiological limit for an individual worker is 5,~ mIcdyr (DOE 1995). However,
the maximum dose to a worker involved in operations would be kept below the DOE
administrative control level of 2.~ metiyr. An effective ALARA program would ensure that
doses are reduced to levels that areas low as is reasonably achievable.
Source: UC 1998f.

J.2.2.3 Pit Conversion and MOX Facilities

J.2.2.3. 1 Construction of Pit Conversion and MOX Facilities

No radiological risk would be incurred by members of the public from the construction and modification of
a pit conversion facility in FPF and construction of a new MOX facility at fNEEL. According to a recent

radiation survey (Mitchell et al. 1997) conducted in the ~EC area. a construction worker could receive about
5 mrem/yr above natural background levels from exposure to radiation deriving from other activities, pastor
present, at the site. Construction worker exposures would be kept as low as is reasonably achievable, and
workers would be monitored (badged) as appropriate.
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J.2.2.3.2 Operation of Pit Conversion and MOX Facilities

Tables J-23 and J-24 present the incident-free radiological impacts of operation of pit conversion arid MOX
facilities at INEEL.

Table J–23. Potential Radiological Impacts on the Prrhlic of Operation of
Pit Conversion Faciffty in FPF and New MOX Facility at INEEL

Impact Pit Conversion MOX Totala

Population within 80 km for
year 2010

Dose (person-rem) 2.2 0.014 2.2

Percent of natural background 33XI0-3 2. IXIO-5 3.3XI0-3

IO-year latent fatal cancers 0.011 7. OXIO-5 0.011

Maximally exposed individual

Annual dose (mrem) 0.015 I.2X1O-3 0.016

Percent of natural background 4.2x IO”3 3.3 XI0-4 4.5 X1O-3

10-year la~en[ fatal cancer risk 7.5 XIO”S 6.OX10-9 8.OX10“8

Average exposed individual
within 80 km’

Annual dose (mrem) 0.012 7.7 X1O-5 0.012

10-year latent fatal cancer risk 6.0x IO”8 3.9 XI0-10 6,ox 10-8

~ Totals are additive in all cases bec~use tbe same groups or individuals would receive doses from both facilities.
The annual natural background radiation level at lNEEL is 361 nvem for the average individual; the population within
80 km (50 mi) in 2010 would receive 66,W person-rem.

c Obtained by dividing the population dose by the number of people projected to live within 80 km (50 nd) of [NEEL in
2010 ( 182.800).

Key: FPF, Fuel Processing Facility,
Source: Model [es”l[s.

Table J-24. Potential Radiological Impacta on Involved Workers of Operation of
Pit Conversion Facifity in FPF and New MOX Facility at INEEL

Impact Pit Conversion MOX Total

Number of badged workers 341 350 69 I

Total dose (person-redyr) 170 I 75 345

IO-year latent fatal cancers 0.68 0.70 1,4

Average worker dose (mrc&yr) 5oiJ 5f83 5oi)’

10-year latent fatal cancer risk 2.0XI03 2.OXI0-3 2.OXI0“3

a Represents a“ average of the doses for both facilities.
Key: RF, Fuel Processing Facility.
Note: Tfr? radiological Iimi! for an individual worker is 5,0MI nuemlyr (DOE 1995). However, the maximum dose to a
worker involved i“ operations would be kept below the DOE administrative control level of 2,~ nuetiyr. An effective
ALARA progrdm would ensure lha! doses are reduced to levels that are as low as is reasonably achievable.
Source: UC 1998e, 1998f.
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J.3 PANTEX

J.3.1 Assessment Data

To perform the dose assessments for the SPD EIS, different types of data were collected and generated. In
addition, calculational assumptions were made. Appendix F. 10 provides a summary of the methods and tools
(e.g., the GENII computer code) that were used for the assessments.

J.3.1.1 Meteorological Data

Themetamlogical dataused forthe Pantexdose assessments wasinthe fomofa JFDfile. AJFDfile isa
table Iisting thepercentages oftime the wind blows inacertain direction, at a certain speed, and withina
certain stability class. The JFD file was based on measurements taken over aperind of several years at a
specific location and height. Average annual meteorological conditions, averaged over the measurement
primi, wereused fornormal operation. Table J-25 presents the JFDused inthedoseassessments for Pantex.

J.3.1.2 Population Data

The Pantex population distribution was based on the f990 Census of Populafiorr and Housing Data
(DOC 1992). Projections weredetemined fortheyear 2010(about midlife ofoprations) forareas within
80h(50mi) of thelmations fortieproposed plutonium disposition facilities. Thesite population in2010
wasassumed to berepresentative of thepoprdation over theopcrational ~riodevaluatcd. The population was
spatially distributed ona circular grid with 16 directions and 10radial distances out to an 80-km (50-mi)
distance. ~e@dwas centered attine4, thelmation from which radionuclides reassumed to bereleased
dmingincident-freeo aerations. Table J-26 presents thepopulation data used forthedose assessmentsat
Pantex.

J.3.1.3 Agricultural Data

The1987Census of Agricultu~ wmtiesoume used togenerate site-specific data for food production. Food
production wasspatially distibuted onacirculm grid similmto that used for the population distribution
described previously. ~isfdgrid (orwheel) wasgenerated bycombining the fraction ofacounty in each
segment (e.g., south, southwest, north-northeast) and the county production of the eight food categories
analyzed by GENII—Ieafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs. Each
county 's ftiprtiuction wasassumed to bed]stributed unifomly overthe given county 's land area. These
categorized focal wheels were then used in the assessment of doses to the Pantex population from the ingestion
pathway. Theconsumption rates usedintie doseassessments werethose forthe MEIand average exposed
individual. People living within the 80-km (50-mi) assessment area wercassumed tocmtsume only food
grown intbatarea. Pantexfood prduction andconsumption dataused forthedose assessments inthe SPD
EIS were obtained from the Health Risk Data for Storage and Disposition Final PEIS (HNUS 1996).

J.3.1.4 Source Term Data

Incident-free radiological releases, stack heights, and release Iwations are provided in the data reports for pit
conversion and MOXfacilities (UC 1998g, 1998h).
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Table J-25. 1985–1 989 Joint Frequency Distributions at 7-m Height for Pantexa
Wind WindBIOWSToward
speed Sbbil{ty
(w,) cl-s s Ssw Sw Wsw w WNW NW NNW N NNE NE ENE E ESE SE sSE

A 0.02 0 0.01 0,01 0,01 0.0{ 0.01 0.0I 0,0I 0,01 0.01 0.01 0.o1 0.02 0.o1 0.01

B 002 001 0.01 0.02 0.03 0.02 0.02 002 0.05 0.0I 0,03 0.02 0.04 0,02 0.03 0.02

c 0.02 0 0.0I 001 0.01 0 0.01 0 0.01
0.89

001 0,01 0.01 0.02 001 0.01 0.01

I ‘~ ““~’ ‘~’ “~ ‘“~ “~ ‘~ ‘]’; “~ ‘~ ‘~ “~’ ‘“~ ‘“~ ‘“~ ‘“~ ‘“:.
,S19 0.13 0,13 0.11 0.08F 0.12 0.04 0.04 0.05 0,04 0.04 0.07 0.08 0.17 0,11 0,[6 0,(

A 0.03 0.01 0.02 002 0.03 0.02 002 0.0I 0.02 0.02 0.01 I 0.03 I 0.02 I 002 I 0.02 I 0.01

B 0,12 0.06 008 0.06 0.14 0.06 0.07 005 013 0.06 0

I
2.5

4.5

I [ C 10.,3 I 0, [ 007 [0.05 [ 0.04 [0.04 I 0{< \ 0.13 [0.5ZK5 “~
I 6.9

0.09 0.05 0.11 0.09 0,11 0.07
L

c 0.12 0,05 0.07 0.07 O.M 0.05 004 0.05 0.)2 0,11 0.09 0.11 0.13 0.13 0.15 0,09

D 0.22 0.12 0.13 0.14 0.18 012 [).!2 016 0,19 0.!6 0.12 0.!4 0.18 0.13 0.16 016

E 0,23 0.1 0.09 0.1 012 0.[4 016 0.14 0.3I 0.21 0.23 0.18 0.21 015 0.19 0.12

F 0.41 0.16 0.13 0.14 0.18 02 0.25 0.23 0,62 0.49 0.64 0.39 0.48 0.49 0,43 0.28

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0.08 0,04 0.07 0.07 0,07 0,06 0.06 0.09 0.17 0,13 0,13 0,09 0.I 0.08 0.07 0.08

c 045 0.21 0.18 0.2 0,27 0.16 022 0.22 0.63 0,45 0.54 0,39 0,47 0,37 0.48 0.32

D 1.14 0.72 0.64 0.59 0.72 0.66 1.02 1.1 2.19 1.2( I 0.5 0.41 0.32 0.6 0s

E 0.72 0.33 028 0.27 (1.4t 0.39 079 1.16 2.75 1.85 1.83 0.93 0.55 0.56 0.79 0.38

F o 0 [1 o 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

s o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.39 0,22 0.!6 0.08 0.05 0,04

t D [ 3.07 I 1.76 I 067 0.9 I 0.83 I 1.73 I 2.59 7.3 I 42 I 3.32 1.83 1.19 0.57 0.89 0,95

E o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

c 0.03 0.02 003 0.0I o 0.01 0.[)1 0,03 0.[8 0,19 0.09 0.04 0.03 0,01 0 0.0I

D 1,49 0.82 0.29 0.13 0.11 0.13 0.33 0.48 2.24 1,48 101 0.76 0.49 0.12 0,15 0,34

E o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 () o [) o u 0 0 0 0 0 0 0 0 0

s o (1 (1 () o 0 (1 0 0 0 0 0 0 0 0 0

c 0.01 0.01 0 0 0 0 0 0 0.04 0.01 0.01 0.02 0.01 0 0 0

D 0.73 0,32 0.05 0.03 0.(1I [).02 0.05 0.I 0.4I 0.22 0.2 0.25 0.24 0.05 0.09 0.2

E o 0 0 () (1 o () 0 0 0 0 0 0 0 0 0

F o 0 0 (1 0 0 (1 o 0 0 0 0 0 0 0 0

I I 1 1 1 1 1 1 1 1 1 1 t 1

‘Joint frequency distrihu! i<,”LIalzw:!?v(,mp,lcd hy the Na[i<)tl:tlWeather Service Station a! Amarillo Airporl it WJS assumed tha[
this dara satisfactorily rcprcbcn[cclIhc ;I(,,,c>sphcricc<>nd,[,<,r,s:,1[he Pantcx site,
Source: NWS 1997.
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Table J-26. Projected Pantex Population Surrounding fine 4 for Year 2010
Distance (mi)

Direction o-1 1-2 2-3 u 4-5 5-1o 10-20 20-30 3M0 40-50 Total

s o 0 0 4 5 41 l(n) 96 104 268 618

Ssw o 0 0 0 5 117 441 I,095 361 1,013 3,032

Sw o 0 0 3 3 901 18,330 14,816 13,199 1,137 48,389

Wsw o 0 3 2 3 49 88,209 65,959 1,189 528 15,5942

w“ “ “ “ “ “= ‘ ‘“” ’83 227 897 5,211

517 834 1,892

NW o 2 3 3 3 25 98 253 547 542 1,476

NNW o 2 3 4 5 30 88 344 519 16,924 17,919

N o 2 3 4 5 4! 151 5,476 176 225 6,083

NNE o 2 3 4 5 41 162 18,764 2,998 233 22,212

NE n ? ? A 5 A) I 67 ?96 295 I65 1.074

I Ululz I 4131.31J,J ILIUC

I
WNW o 0 3 2 3 25 148 360 I

I
,.”. . - 1

. . .
, , I

ENE o 2 3 4 5 41 324 724 :22,852 I 176 I 24,131

E o 2 3 4 5 96 I 2,016 884 372 1,085 5,332

ESE o 2 3 4 5 41 273 512 248 401 1,489

SE o 0 3 4 5 41 303 370 115 2,182 3,023

SSE o 0 0 4 5 41 677 311 69 Iw 1,216

Totat o 16 35 52 70 2,461 114,855 111,043 43,788 26,719 299,039
Source: DDC 1992.

J.3.1.5 Other Calcsdational Assumptions

To estimate radiological impacts of incident-free operations of the proposed surplus plutonium disposition
facilities at Parrtex, the following additional assumptions and factors were considered, in accordance with the
guidelines established in NRC Regulatory Guide 1,109 (NRC 1977).

.

.

.

.

.

.

Ground surfaces were assumed to have no previous deposition of radionuclides.

The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977).

The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRC 1977).

The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

A semi-infinitdfmite plume mcdel was used for air immemion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of focal crops, and ingestion of contaminated animal products.
Drinting water, aquatic focal ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases were to the air.
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● Reported stack heights were used for atmospheric releases. The resultant doses were conservative as
use of the actual stack height instead of the effective sack height negates plume rise,

● The calculated doses are 50-year committed doses from 1 year of intake,

J.3.2 Facilities

The following sections present all viable tilological impact scenarios that could be asswiated with different
combinations of incident-free facility operations at Pantex.

J.3.2.1 Pit Conversion Facility

J.3.2.1.1 Construction of Pit Conversion Facility

No ti}ological risk would be incud by members of the public from the construction of a new pit conversion
facility at Pantex, According to a recent radiation suwey (DOE 1997a) conducted in Zone 4, a construction
worker would not be expected to receive any additional rtilation exposure above natural background levels
in the area. Nonetheless, construction workers may be monitored (badged) as a precaution~ measure.

J.3.2.1.2 Operation of Pit Conversion Facility

Tables J–27 and J-28 pregerrt the incident-free tilological impacts of the operation of a pit conversion facifity
at Pantex.

Table J-27. Potential Radiological Impacta on tbe Public uf
Operation of New Pft Conversion Facility at Pantex

Population withbr 80 km for year 2010
Dose (person-rem) 0.58

Percent of natural background’ 5.8x104

IO-year latent fatal cancers 2.9x103

Maximally exposed individual

Annual dose (mrem) 0.062

Percent of natural background’ 0.019

10-year latent fatal cancer risk 3. IXIO”7

Average exposed individual within 80 kmb

Annual dose (mrem) 1,9X1O”3

10-year latent fatal cancer risk 9.5 X1O-9

a % annual naturat background rtifafion level at Pmnex is 332 mrem for [he average individual;
the population within 80 km (50 nti) in 2010 would receive 99,30il person-rem,

b ~bt~n~ by dividing the Pcp”latio” dose by the number of people prOJectedtOlive within 80 km

(50 mi) of Pantex i“ 2010 (299,~).
Source: Model results.
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Table J-28. Potential Radiological Impacts on Involved Workers
of Operation of New pit Conversion Facility at Pantex

Numberof badged workers 383

Total dose (person-remlyr) 192

10-year latent fatal cancers 0.77

Average worker dose (mrenrlyr) Soo

10-year latent fatal cancer risk 2.OXIO-3

Note: me radiological limit form individualworkeris 5,~ mredyr (ME 1995). However, the
maximum dose to a worker involved in operations would be kept below the 00E administrative
control level of 2,0Ml nuedyr. An effective Af.~A pro~m would ensure that doses are reduced
to levels that are as low as is reasonably achievable.
Source UC 19988.

J.3.2.2 MOX Facility

J.3.2.2.1 Construction of MOX Facility

No radiological risk would b incurred by memkrs of the public from construction of a new MOX facility at
Pantex According to a recent radiation survey (DOE 1997a) conducted in tine 4, a construction worker
would not be expmted to receive any additional radiation exposure above natursl background levels in the
area. Nonetheless, construction workers may be monitored (bad8ed) as a precautionary measure.

J.3.2.2.2 Operation of MOX Facility

Tables J–29 and J–30 present the incident-free radiological impacts of the opcmtion of a MOX facility at
Pantex.

Table J-29. Potential Radiological Impacts on the Public of
Operation of New MOX Facility at Pantex

Population within 80 km for year 2010
Dose (person-rem) 0.010

Percent of natural background’ I .Ox I 0“5

IO-year latent fatal cancers 5.0XIO”5

Maximally exposed individual

Annual dose (mrem) 5.5XI03

Percent of natural background” 1.7 XIO”3

10-year latent fatal cancer risk 2.8x10”8

Average exposed individual within 80 kmb

Annual dose (mrem) 3.3XI05

10-year latent fatal cancer risk I,7X10” I’2

a The annual natural background radiation level at Pantex is 332 mrem for tbe average
individual; the population within 80 km (50 mi) in 2010 would receive 99,300 person-rem.

b Obtained by dividing the population dose by the number of people projected to live within
80 km (50 MOof Pantex in 2010 (299,~),

Source: Model results.
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Table J-30. Potential Radiological Impacts on Involved Workers
of Operatinn of New MOX Facitity at Pantex

Number of badged workers 350

Total dose (person-remlyr) 175

IO-year latent fatal cancers 0.70

Average worker dose (mrenrlyr) 51n2

10-year latent fatal cancer risk 2.OX103

Note: me radiological limit for an individual worker is 5,CC0nrredyr (ME 1995). However, the
maximum dose to a worker involved in operations would be kept below tbe DOE administrative
control level of 2,~ nuedyr. An effective Af.AfZApragram would ensure tbar doses = reduced
(o levels that are as low as is reasonably achievable.
Source: UC 1998h.

J.3.2.3 Pit Conversion and MOX Facilities

J.3.2.3.1 Construction of Pit Conversion and MOX Facilities

No radiological risk would be incur’red by memkrs of the public from tbe construction of new pit conversion
and MOX facilities at Pantex. According to a recent radiation suwey (DOE 1997a) conducted in fine 4, a
construction worker would not be expected to receive any additional rrcdiation exposure above natural
background levels in the area. Nonetheless, construction workers may be monitored (badged) as a
precautionary measure.

J.3.2.3.2 Operation of Pit Conversion and MOX Facilities

Tables J–3 1 and J–32 present the incident-free radiological impacts of operation of the pit conversion and

MOX facilities at Pantex.

Table J-31. Potential Radiological Impacts on the Public of
Operation of New Pit Conversion and MOX Faciliti= at Pantex

Pit
Impact Conversion MOX Totala

Population within 80 km for year 2010
Dose (person-rem) 0.58 0.010 0.59

Percent of natural background 5.8x 104 1.OxI0-5 5.9x 1o~

1O-year latent fatal cancers 2.9x 10“3 5.OX10-5 3.OX1O3

Maximlly exposed individual

Annual dose (nuem) 0.062 5.5 X1O-3 0.068

Percent of natural background 0.019 1.7X1O”3 0.021

10-year latent fatal cancer risk 3. IXIO-7 2.8x 108 3.4 X1O”7

Average exposed individual within SOkrnc
Annual dose (mem) 1.9XI0-3 3.3 XIO”5 I .9x I03

10-year latent fatal cancer risk 9.5 XI0-9 I.7X1O”’O 9.7 XI0-9

a Totals ue additive in all cases because tbe same groups or individuals would receive doses from both
facilities.

b The annual natural background radiation level at Pantex is 332 nuem for the average individual; tbe
population within 80 km (50 mi) in 2010 would receive 99,3W person-rem.

c Obtained by dividing the population dose by the number of people projected to live within 80 km
(50 mi)ofPantexin2010 (299,000),

Source: Model results.
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Table J-32. Potential Radiological Impacts on Involved Workers of
Operation of New Pit Conversion and MOX Facilities at Pmrtex

Pit
Impact Conversion MOX Total

Numberof badged workers 383 350 733

Total dose (person-remlyr) 192 175 367

1O-year latent fatal cancers 0.77 0.70 1,5

Average worker dose (mrernlyr) 500 500 500=

10-year latent fatal cancer risk 2.0XIO”3 2.0XIO”3 2,0XI03

a Representsan average of the doses for both facilities.
Note: The radiological limit for an individual worker is 5,000 nuetiyr (DOE 1995). However, the
maximum dose to a worker involved in operations would be kept below tbe DOE administrative control
level of 2,~ memlyr. ti effective ALARA prosram would ensure that doses are reduced to levels that
are as low as is reasonably achievable.
Source UC 1998g, 1998b.
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J.4 SRS

J.4.1 Assessment Data

To perform the dose assessments for the SPD EIS, different types of data were collected and generated. In
addition, calculational assumptions were made. Appendix F. 10 provides a summary of the methods and tools
(e.g., the GENII computer code) that were used for the assessments.

J.4.1.I Meteorological Data

The meteorological data used for the SRS dose assessments was in the form of a JFD file. A JFD file is a table
listing the percentages of time the wind blows in a certain direction, at a certain speed, and within a certain

stability class. The JFD data file was based on measurements taken over a period of several years at a specific
location (F-Area) and height. Average annual meteorological conditions, averaged over the measurement
period, were used for normal operation. Table J–33 presents the JFD data used in the dose assessments for
SRS.

J.4.1.2 Population Data

The SRS population distribution was based on the 1990 Census ofPopulation and Housing Dara (DOC 1992).
Projections were determined for the year 2010 (about midlife of operations) for areas within 80 km (50 mi)
of the locations for the proposed surplus phrtonium disposition facilities. The site population in 2010 was
assumed to be representative of the population over the operational peried evaluated. The population was
spatially distributed on a circular grid with 16 directions and 10 radial distances out to an 80-km (50-mi)
distance. The grid was centered at the Actinide Packaging and Storage Facility arrd Building 22 I–F in F-Area,
the locations from which radionuclides are assumed to be released during incident-free operations.
Tables J-34 and J-35 present the population data used for the dose assessments at SRS.

J.4.1.3 Agricultural Data

The 1987 Census of Agriculture was the source used to generate site-specific data for food production. Feed
production was spatially distributed on a circular grid similar to that used for the population distributions
described previously. This food grid (or wheel) was generated by combining tbe fraction of a county in each
segment (e.g., south, southwest, north-northeast) and the county prediction of the eight feed categories
analyzed by GENII (leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs). Each

county’s fd production was assumed to be distributed uniformly over the given count y’s land area. These
categorized food wheels are then used in the assessment of doses to the SRS population from the ingestion
pathway. The consumption rates used in the dose assessments were those for the MEI and average exposed
individual. People living within the 80-km (50-mi) assessment area were assumed to consume only food
grown in that area. SRS fd production and consumption data usd for the dose assessments in the SPD EIS
were obtained from the Health Risk Data for Storage and Disposition Final PEIS ( HNUS 1996).

J.4.1.4 Source Term Data

Incident-free radiological releases, stack heights, and release locations are provided in the data reports for pit

conversion, immobilization, and MOX facilities (UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n).
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Table J-34. Projected SRS Population Surrounding APSF for Year 2010

Distance (mi)

Direction o-1 1-2 2-3 3-4 4-5 5-1o 10-20 20-30 30-40 40-50 Total

s o 0 0 0 0 0 6W 2,109 3,312 3,447 9,468

Ssw o 0 0 0 0 36 935 1,853 4,732 2,5o1 10,057

Sw o 0 0 0 0 73 1,239 8,333 2,023 4,318 15,986

Wsw o 0 0 0 0 228 3,762 4,014 3,742 7,194 18,940

47,484 21,880 18,192 95,697

WNW o 0 0 0 0 2,439 11,335 205,958 53,232 6,694 279,658

NW o 0 0 0 0 1,455 18,694 38,351 2,884 3,123 64,507

NNW o 0 0 0 0 3,279 40,843 20,468 9,466 5,766 79,822

N o 0 0 0 0 1,012 7,787 6,010 5,928 20,994 41,731

NNE o 0 0 0 0 145 1,934 2,959 6,794 20,775 32,607

NE o 0 0 0 0 0 3,168 3,786 5,985 11,236 24,175

ENE o 0 0 0 0 0 3,077 5,828 7,625 33,477 50,007

E o 0 0 0 0 0 6,188 5,442 7,342 3,952 22,924

ESE o 0 0 0 0 0 996 3,497 4,455 7,253 16,201

SE o 0 0 0 0 0 572 2.555 4,695 7,667 15,489

SSE o 0 0 0 0 0 390 648 4,122 2,975 8,135

To@l o 0 0 0 0 9,022 109s06 359,295 148,217 159,564 785,404

Key: APSF, Acdnide Packaging and Storage Facility
Source DOC 1992.

Table J-35. Projected SRS Population Surrounding Building 221-F for Year 2010

Distance (mi)

>irection o-1 1-2 2-3 3-4 &s 5-1o 10-20 20-30 30-40 40-50 Total

s o 0 0 0 0 0 633 2,091 3,21 I 3,454 9389

Ssw o 0 0 0 0 42 956 1,864 4,687 2,505 10054

Sw o 0 0 0 0 89 1,305 8,226 1,998 4,066 15684

NWIO I o 0 I o 0 1,433 18,409 I 40,744 I 2,753 1 :

NNW ] O 0 0 0 0 3,066 38,304
1

NNE o 0 0 0 0 121 1,944 2,906 6,766 2(

NE o 0 0 0 0 0 3,137 3,822 5,91 I I 1,229 24,099

ENE o 0 0 0 0 0 2,944 5,943 7,826 30,933 47,646

E o 0 0 0 0 0 6,026 5,429 7,087 3,935 22,477

ESE o 0 0 0 0 0 957 4,122 5,203 7,494 17,776

SE o 0 0 0 0 0 569 1.925 3,889 7,412 13,795

SSE o 0 0 0 0 0 404 67 I 4,361 2,969 8,405

TOTAL o 0 0 0 0 8,869 106,309 362,453 147,524 156,352 781,507

Source: DOC 1992.
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J.4.1.5 Other Csslculational Assumptions

To estimate radiological impacts of incident-free operations of the facilities at SRS, the following additional

assumptions and factors were considered, in accordance with the guidelines established in NRC Regulatory

Guide 1.109 (NRC 1977).

. Ground surfaces were assumed to have no previous deposition of radionuclides.

. The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRc I977).

● The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977).

● The annual inhalation exposure time to the plume was I year for the MEI and general population
(NRC 1977).

. The exposed individual or population was assumed’ to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

● A semi-irstinititinite plume mdel was used for air immemion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of food crops, and ingestion of contaminated animal prmiucts.
Drinking water, aquatic foti ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases are to the air.

. Reported stack heights were used for atmospheric releases. The resultant doses were conservative
as use of the actual stack height instead of the effective stack height negates plume rise.

● The calculated doses are 50-year committed doses from 1 year of intake.

J.4.2 Facilities

The following sections present all viable rtilological impact scenarios that could be associated with different
combinations of incident-free facility operations at SRS.

J.4.2.1 Pit Conversion Facifity

J.4.2.1.1 Construction of Fit Conversion Facifity

No radiological risk would be incurred by members of the public from the construction of a new pit
conversion facility at SRS. Construction worker exposures to radiation that derives from other activities at
the site, past and present, would also be kept as low as is reasonably achievable. Construction workers would

& monitomd (badged) as appropriate. Summaries of radiological impacts of these activities are presented in
Table J-36 for workers at risk.
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Table J-36. Potential Radiological Impacts on
Construction Workers of New Pit Co;veraion”Facifity at SRS
Annual averase numberof workers 316
Total dose (person-remlyr) 1.3

Annual latent fatal cancers’ 5.2x IO”4

Average worker dose (mremiyr) 4

Annual latent fatal cancer risk I,6XIO”6
a Values are based on a risk factor of 400 latent fatal cancers per million person.

rem set by tbe National Research Council, s Committee on the Biological
Effects of Ionizing Radiations:

Note: The radiological limit for a construction worker is 100 nue~yr because
they are categoriwd as members of the public (DOE 1993), An effective ALARA
program would ensure that doses arc reduced to levels that are as low as is
reasonably achievable.
Source: ICRP 1991; NAS 1990 UC 1998i,

J.4.2.1.2 Operation of Pit Conversion Facility

Tables J–37 and J–38 present the incident-free radiological impacts of the operation of a new pit conversion
facility at SRS.

Table J-37. Potential Radiological Impacts onthehbUc
of Operation of New Pit Conversion Facility at SRS

Population within 80 km for year 2010

Dose (person-rem) 1,6
Percent of natural background’ 6.9x IO”4
10-year latent fatal cancers 8.OX10“3

Masimrdfy exposed individual
Annual dose (nrrem) 3,7XIO”3
Percentof naturalbackground” 1.3XIO”3
10-yearlatent fatal cancer risk I.9X1O”5

Average exposed individusf within 80 kmb

Annual dose (nrrem) 2.OXI0“3
10-year latent fatal cancer risk I.oxlo”s

a ~emnudnatuti background tiiation level at SRSis295mem fortbe average individual;
the population within 80 km (50 rni) i“ 2010 would receive 231,700 person-rem,

b Oblained bydividing tbepopulation dose bythenumber ofpeople projected to live within
80 km (50 mi) of SRS in 2010 (abo.1 785,4CS3).

SOUN Model results,
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Table J–38. Potential Radiological Impacts on Involved
Workers of Operation of New Pit Conversion Facifity at SRS

Number of badged workers 383

Total dose (person-retiyr) 192

1O-year latent fatal cancers 0.77

Average worker dose (mretn/yr) 500

10-year latent fatal cancer risk 2.0XIO”3

Note: The radiological limit for an individual worker is 5,0Q0 mretiyr
(DOE 1995). However, the maximum dose to a worker involved in operations
would be kept below the DOE administrative control level of 2,~ nuemlyr. An
effective ALARA program would ensure Iba[ doses are reduced to levels that are
as low as is reasonably achievable.
Source UC 1998i.

J.4.2.2 Immobilization Facility

J.4.2.2.1 Construction of Immobilization Facility

No radiological risk would be incumed by members of the public from the modification of Building 22 I–F or
new construction for plutonium conversion and immobilization (ceramic or glass) at SRS. Construction
worker exposures to radiation that derives from other activities at the site, past or present, would also be kept

as low as is reasonably achievable. Construction workers would be monitored (badged) as appropriate.
Summaries of radiological impacts of these activities are presented in Table J–39 for workers at risk.

Table J–39. Potential Wdiological Impacts on Construction
Workers of Immobili=tion Facilitv in Building 221-F or

New Construction;t SRS -
Impact Bldg. 221-Fa Newa

Annual average number of workers 315 347

Total dose (person-redyr) 47 I .4

Annual latent fatal cancersb 1.9XIO”3 5.6x IO”4

Average worker dose (mremlyr) 15 4

Annual latent fatal cancer risk 6.0x IO”6 1.6XIO”6

~ The values would bc t? same for immobilization in either ceramic or glass.
Values are based on a nsk factor of 400 latent fatal cancers per million person-rem set by
the National Research Council’s Committee on the Biological Effects of Ionizing
Radiations.

Note: The radiological limit for a construction worker is 100 nuetiyr because they are
categorized as members of tbe public (DOE 1993). An effective ALARA program would
ensure lhal doses are reduced to levels that are as low as is reasonably achiew~hle.
Source: lCRP 1991; NAS 1990; UC 1998j, 1998k, 19981, 1998m.

J.4.2.2.2 Operation of Immobilization Facility

Tables J40 and J4 1 present all possible incident-free radiological impact scenarios of the operation of an
immobilization facility at SRS.
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Table J40. Potential Radiological Impacts on the Public of Operation of
Immobilisation Facility in Bu~ding 221-F or New Construction at SRSa

17 t 50 t

Impact Ceramic Glass Ceramic Glass

Population within 80 km
for year 2010

Dose (person-rem) 2.3x IO”3 2.2XIO”3 4.9x 10“3 4.5XIO”3

Percent of natural background 1.OxI0“6 I .Ox10”6 2.1XIO”6 1.9x 10”6

IO-year Iatenl fatal cancers 1.2XIO”5 1.IXI05 2.5x 105 2.3x 105

Maximally exposed individual
Annual dose (mrem) 2.4x10-5 2.2 X1O”5 5.OXI0“5 4.6XIO”5

Percent of natural background 8. IXI06 7.5 XIO”6 1.7XI0-5 1.6x 10-5

10-year latent fatal cancer risk 1.2 XIOI0 I. IX IO”IO 2.5x10”t0 2.3x10”10

Average exposed individual within
80 km’

Annual dose (mrem) 2.9x IO”6 2.8x106 6.3x106 5.7 XI0-6

10-year latent fatal cancer risk 1.5xlolt 1.4xlo-11 3.2x IO”11 2.9x10it

~ Impacts were assessed to be essentially identical for operations at either Building 22 I-F or tbe new facility.
me ann.at natural back~o.”d rad,at,on level at SRS is 295 nuem for the average individual: the population within 80 km (50 MO
in 2010 would receive about 231,~ person-rem.

c Oblained by dividing tbe population dose by tbe number of ~ople projected to live within 80 km (50 mi) of lbe SRS facilities in
2010 (about 783,WO).

Source: Model results,

Table J41. Potential Radiological Impacta on Involved Workers of Operation of tmmobiliz.sstion
Facility in Building 221-For New Construction at SRSa

17 t 50 t

Impact Bldg. 221-F New Bldg. 221-F New

Number of badged workers 258 232 290 257

Total dose (person-redyr) 194 174 218 193

1O-year latent fatal cancers 0.77 0.70 0.87 0.77

Average worker dose (mretrrlyr) 750 750 750 750

10-year latent fatal cancer risk 3.OXI03 3.OXI0“3 3.OXI0“3 3.OXI0-3

a The values would bc tbe same for immobilization in either ceratic or glass.
Note: The radiological limit for an individual worker is 5,CS30mremiyr (DOE 1995). However, the maximum dose to a worker
involvd in operations would be kept &low the DOE administrative control level of 2,~ tnremlyr. An effective ALARA program
would ensure that doses are reduced to levels that are as low as is reasonably achievable,
Source UC 1998j, 1998k, 19981, t998m,

J.4.2.3 MOX Facility

J.4.2.3.1 Construction of MOX Facility

No tilological risk would be incurred by members of the public from the construction of a new MOX facility
at SRS. Construction worker exposures to radiation that derives from other activities at the site, past or
present, would also be kept as low as is reasonably achievable. Construction workers would be monitored
(badged) as appropriate. Summaries of radiological impacts of these activities are presented in Table J-42
for workers at risk.
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Table J-42. Potential Radiological Impacts on
Construction Workera of New MOX Facitity at SRS

Annual average numberof workers 292
Total dose (Person-retiyr) 1.2

Annual latent fatal cancersa 4.8x 104

Average worker dose (mremlyr) 4

Annual latent fatal cancer risk 1.6x 10+

a Values arebased on a riskfactorof 400 latent fatal cmcers per million person-rem set
by tbe National Research Council’s Committee on the Biological Effects of Ionizing
Radiations.

Note: The radiological tindt for a construction worker is IW tnremfyrbecause they are
categorizedas mm~rs of thepublic (IXSE 1993). An eff~tive MARA program would
ensure that doses are reduced to tevels that are as low as is reasonably achievable,
Source [CRP 1991; NAS 1990 UC 1998n.

J.4.2.3.2 Operation of MOX Facility

Tables J43 and J44 present the incident-free radiological impacts of tbe operation of a MOX facility at SRS.

Table J43. Potential Radiological fmpacta on fie Pubtic of
Operation of New MOX Facility at SRS

Population within 80 km for year 2010
Dose (person-rem) 0.029

Percent of natural background’ 1.3XIO”5

IO-year latent fatal cancers 1.5XI04

Maximally exposed individual

Annual dose (mrem) 3. IXI04

Percent of natural background’ l.lxlo~

10-year latent fa[al cancer risk 1.6x 10“9

Average exposed individual within 80 kmb

Annual dose (nuem) 3.7 X1O”5

10-year latent fatal cancer risk 1.9X1OI’2

a The annual natural background radiation tevel at SRS is 295 nuem for the average individual;
b the population ,w~thin80 km (50 ti) in 2010 would receive 231,7011prson-rem.

Obtained by dlv]ding the population dose by tbe number of people projected 10 live within
80 km (50 mi) of SRS in 2010 (785,4W).

Source: Model results.
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Table J4. Potential Radiological Impacts on Involved
Workers of Operation of New MOX-Facility at SRS

Numberof badged workers 350

Total dose (person-rernlyr) 175

IO-year latent fatal cancers 0.70

Average worker dose (mremlyr) 500

10-year latent fatal cancer risk 2.0XI03

Note: The radiological limit for m individual worker is 5,000 nuetnlyr
(DOE 1995). However, the mmimum dose to a worker involved in
operations would be kept below the DOE administrative control level
of 2,000 nuedyr. An effective ALARA program would ensure that
doses are reduced to levels that are as low as is reasonably achievable.
Source UC 1998n.

J.4.2.4 Pit Conversion and Immobilization Facilities

J.4.2.4.1 Construction of Pit Conversion and Immobilization Facilities

No radiological risk would be incurred by members of the public from construction of a new pit conversion
facility and modification of Building221 -For new constmction for plutonium conversion and immobilization
(ceramic or glms) at SRS. Constmction worker exposures to radiation that derives from other activities at the
site, past or present, would also be kept as low as is reasonably achievable. Construction workers would be
monitored (badged) as appropriate. Summaries of radiological impacts of these activities are presented in
Table J45 for workers at risk,

Table J-45. Potential Radiological Impacts on Construction Workers
of New Pit Conversion Facility and Immobilization Facility in Building 221–F or

New Construction at SRS

Pit Immobilizationa Total

Impact Conversion Bldg. 221-F New With Bldg. 221-F With New
Annual average number of 316 315 347 631 663

workers

Total dose (person-retiyr) 1.3 4,7 1.4 6.9 2.7

Annual latent fatal canccrsb 5.2x 104 1,9X 1o“~ 5,6x 104 2.8x10-3 l.lxlo”~

Average worker dose 4 15 4 11’ 4’
(mremlyr)

Annual latent fatal cancer risk I.6x10”6 6.0XIO”6 I,6XIO”6 4.2xl Q6 1.6x IO”6
~ The valueswould be the same for immobilization in either ceramic o: glass.

Values are based on a nsk factor of 40il Iate”t fatal cancers per nullion person-rem se! by the National Research Council, s
Committee on !he Biological Effects of Ionizins Radiations,

c Represents an average of the doses for both facilities.
Note: The radiological limit for a constmction worker is 100 nuetiyr because they are categorized as members of the p“btic
(DOE 1993), An effective tiARA progrm would ensure that doses xc reduced to levels [hat we as low as is reasonably achievable.
Source: ICRP 1991; NAS 1990; UC 1998i, 1998j, 1998k, 19981, 1998m.

J.4.2.4.2 Operation of Pit Conversion and Immobilization Facilitia

Tables J46 and J-47 present all possible incident-free radiological impact scenarios of operation of the pit
conversion and immobilization facilities at SRS,
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Table J46. Potential Radiological Impacts on tie public of Operation of
New Pit Conversion Facility and Immobilization Facility in Building 221-For

New Construction at SRS

Pit Immobifiz.ation (50 t)’
Impact Conversion Ceramic * Totafb

Population witbin 80 fun for year 2010
Dose (person-rem) 1.6 4.9X103 4.5XI03 1.6

Percent of natural background’ 6.9x104 2. IX104 I .9X lo~ 6.9x104

IO-year latent fatal cancers 8.0x IO-3 2.5x10-5 2.3x10-S 8.OX 103

Maximally exposed individual

Annual dose (nrrem) 3.7 XIO”3 5,0X I05 4,6x10S 3.8X1O”3

Percent of natural background 1,3X103 1,7X105 1.6x105 1.3 X1O-3

10-year latent fatal cancer risk 1.9X10“8 2.5x10”10 2.3x10-’0 1.9XI0-8

Avers e exposed individual witiln
i80 fun

Annual dose (mrem) 2.0XIO”3 6,3xIO”6 5.7X104 2.OX10-3

10-year latent fatal cancer risk 1.Ox 10”s 3.2x10-11 2.9x1011 1.Ox10-8

~ Impacts were assessed to be essentially identical for operations at either Building 22 I-For the new facility.
Totals represent the largest possible sums for each public category. Totals are additive in all cases bcca”se the
same groups or individuals would receive doses from both facilities.

c me annual natural background radiation level at SRS is 295 nuem for the average individual; the Wp”latio”
within 80 km (50 nd) in 2010 would =ceive about 231,000 person-rem,

d Obtained by dividing the population dose by the number of people projected to live within 80 km (50 MOof tbe
SRS facilities in 2010 (about 783,000).

Source: Model results.

Table J-47. Radiological Impacts on Involved Workers of Operation of New
Pit Conversion Facility and Immobilization Facility in Buifding 221-F or

New Constriction at SRS
Inunobilization (50 t)’ Totaf

Pit With Bide.
Impact Conversion Bldg. 221-F New 221-F - With New

Number of badged workers 383 290 257 673 640
Total dose (person-remlyr) 192 218 193 410 385

IO-yew latent fatal cancers 0.77 0.87 0.77 1.6 1.5

Average worker dose (mrem/yr) 500 750 750 ~8b mb

10-year latent fatal cancer risk 2.OX1O3 3,OX1O-3 3.OXI0“3 2.4x103 2.4x103
~ me values would be the same for immobilization in either ceratic or glass.

Represents an average of the doses for btb facilities.
NOA The mdiologicaf limit for an individual worker is 5,~ nuetiyr (ME 1995), However, the maximum dose
to a worker involved with o~rations would be kept klow the 00E adnd”istrative control level of 2,CU30mrc.ndyr.
An effective ALARA program would ensure that doses are reduced to levels that arc as low as is reasonably
achievable.
Source: UC 1998i, 1998j, 1998k, 19981, 1998m.

J.4.2.5 pit Conversion and MOX Facilities

J.4.2.5.1 Construction of Pit Conversion and MOX Facilities

No radiological risk would be incuti by membem of the public from the construction of new pit conversion
and MOX facilities at SRS, Construction worker exposures to radiation that derives from other activities at
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the site, past or present, would also be kept as low as is reasonably achievable. Constriction workers would
be monitored (badged) as appropriate. Summaries of radiological impacts of these activities are presented in
Table 4-48 for workers at risk.

Table J-8. Potential Radiological Impacts on
Construction Workers of New Pit Conversion and MOX Facilities at SRS

Impact Pit Conversion MOX Totaf

Annual average number of workers 316 292 608

Total dose (person-remlyr) 1,3 I .2 2.5

Annual latent fatal cancersa 5.2XI04 4.8x104 1.Ox 10”3

Average worker dose (mremlyr) 4 4 ~b

Annual latent fatal cancer risk 1.6x 106 1.6x 104 1.6x 10<
a Values are based on a risk factor of 4CUIlatent fataf cancerspcr million ~rson-fem set by [be National
b Research Council’s Comtince on the Biological Effects of Ionizing Radiatiom.

Represents an average of the doses for both facilities.
Noti me rsdiologicaf Iindt for a constmction worker is 100 nuetiyr kause they me categotizcd as mmbcrr
of the public (NE 1993). An effective MARA pm8ram would ensure that doses are rduced to levels that
are as low as is reasonably achievable.
Source ICRP 199I; NAS 1990; UC 1998i, 1998n.

J.4.2.5.2 Operation of Pit Conversion and MOX Facilities

Tables J49 and J–50 present the incident-free radiological impacts of o~ration of the pit conversion and
MOX facilities at SRS.

Table J-49. Potential Radiological Impacts on the Pubfic of
Operation of New Pit Conversion and MOX Facilities at SRS

Impact Pit Conversion MOX Totala
Population within 80 km for year 2010

Dose (person-rem) 1.6 0.029 1.6
Percent of natural background 6.9xlf34 1.3XI05 7.OX10-3
10-year latent fatal cancers 8.0x 103 1.5XI04 8.2xIO”3

Maximally exposed individual
Annual dose (mrem) 3.7 X1O-3 3.1X104 4.OXI0-3
Percent of natural backgmundb 1.3XI0-3 l.lxlo~ 1.4x 10-3
10-year latent fatal cancer risk I ,9X I0-8 1.6x 10-9 2. IX108

Average exposed individual witin 80 km’

Annual dose (mrem) 2.OXIO-3 3.7X1 O-5 2.OX10-3
10-year latent fatal cancer risk l, OXIOS 1.9X IO”I0 1.Ox 10”s

a Totals we additive in all cases because the same groups or individuals would receive dews’from both facilities.
b me annual naturaf background radiation level at SRS is 295 mrcm for the avcrsge individusi; the population within

80 km (50 nd) in 2010 would receive 231,700 person-rem.
‘ Obtaimd by dividing tbe population dose by the number of ~ple projected to live within 80 km (50 nd) of SRS

in 2010 (785,4W),
Source: Model results.
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Table J-50. Potential Radiological Impacts on Involved Workers
of Operation of New Pit Conversion and MOX Facilities at SRS

Impact pit Conversion MOX Total

Number of badged workers 383 350 733

Total dose (person-remiyr) 192 175 367

IO-year latent fatal cancers 0.77 0.70 I .5

Average worker dose (mrenrlyr) 5oiJ 500 500’

10-year latent fatal cancer risk 2.OX1O3 2.0XI03 2.OXI0’

a Represents an average of the doses for both facilities.
Note: The radiological limit for an individual worker is 5,~ nrremlyr (DOE 1995). However, the
maximum dose to a worker involved in o~rations would k kepl Mlow [he NE adtinistradve control
level of 2,~ mredyr. An effective ALARA program would ensure that doses are reduced to levels
that are as low as is reasonably achievable.
Source: UC 1998i. 199gn.

J.4.2.6 Immobilization and MOX Facilities

J.4.2.6.1 Construction of Immobilization and MOX Facilities

No radiological risk would be incurred by members of the public from the modification of Building 22 1–F or
new construction for plutonium conversion and immobilization (ceramic or glass) and construction of a new
MOX facility at SRS. Construction worker exposures to radiation deriving from other activities, past or
present, at the site would also be kept as low as is reasonably achievable. Construction workers would be
monitored (badged) as appropriate. Summaries of radiological impacts of these activities are presented in

Table J-5 1 for workem at risk,

Table J-51. Potential Radiological Impacts on Construction Workers
of Immobllimtion Facility in Building 221-F or New Construction and

New MOX Facility at SRS
Inrmobllization” Total

With Bldg.
Impact Bldg. 221-F New MOX 221-F Wi@ New

Annual average number of workers 315 347 292 607 639

Total dose (person-rem/yr) 4.7 1,4 1.2 5.9 2,6

Annual latent fatal cancersb 1.9XI0-3 5 ,6x 10-4 4.8x10”4 2.4x10-3 1.0XI03

Average worker dose (mrenr/yr) 15 4 4 9.7’ 4’

Annual latent fatal cancer risk 6.OX10“6 1.6x 10“6 1.6x 106 3.9xlo-f’ 1.6x 10-6
a The valueswould be the same for immobilization in either ceramic or glass.
b Values are based on a risk factor of 4W latent faral cancers per million person-rem set by the National Research Council’s

Committee on the Biological Effects of Ionizing Radiations.
c Represents an average of the doses for bo!h facilities.
Note: me radiological limit for a construction worker is 100 rNedyr because they are categorized as members of the public
(~E 1993). An effective .AJ.ARAprogram would ensure that doses are reduced to levels that ate as low as is reasonably achievable.
Source: [CRP 199l; NAS 1990 UC 1998j, i998k, 19981, 1998m, 1998n.
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J.4.2.6.2 Operation of Immobilization and MOX Facilities

Tables J–52 and J-53 present the incident-free radiological impacts of operation of the immobilization and
MOX facilities at SRS.

Table J–52. Potential Radiological Impacta on tbe Pubfic of Operation of
Immobilization Facifity in Building 221-For New Construction and

New MOX Facility at SRS
Immobilization (17 t)’

Impact Ceramic Glass MOX Totalb
Population within 80 fun for year 2010

Dose (person-rem) 2.3x10”3 2.2XI0-3 0.029 0.031

Percent of natural background 1.0XIO”6 1.OXIO-6 1.3XIO”3 1.4XI0-5

1O-year latent fatal cancers 1.2X10-5 I. IX1O-5 1.5XI04 1.6x 104

Maximally exposed individual

Annual dose (mrem) 2.4x IO”S 2,2 XI0-5 3. IXI04 3.3XI04

Percent of natural backgro”ndc 8.1x10-6 7.5XI06 1. IXIO”4 1.2xlo-4

10-year latent fatal cancer risk I.2X1OIO I,lxlo-to 1.6x 10-9 L7XI0-9

Avers e exposed individual within
80 km %

Annual dose (mrem) 2.9x10-6 2.8x10-6 3.7 XI0-5 4.OX10-s

10-year latent fatal cancer risk 1,5XI0-11 1.4XI0-11 1.9XIO”I0 Z.lxlo-lo

~ Impacts were assessed 10& essentially identical for operations at either Building 22 I-F or the new facilily.
Totats [epresera the largest possible sums for each public catesory. Totals are additive in all cases because
the same sroups or individuals would receive doses from both facilities,

c ~ finuaf natural background radiation level at SRS is 295 nuem for the average individual; the population
wahtn 80 km (50 mi) i“ 2010 would receive about 23 1.OCQ~rson-rem.

d Oblained by dividing the population dose by the number of people projected to live within 80 km (50 mi) of
tbe SRS facilities in 2010 (about 783,000).

Source: Model rCS”hS.

Table J–53. Potential Radiological Impacta on Involved Workers of Operation of
Immobilization Facility in Building 221–F or New Construction and

New MOX Facifity at SRS
Immobilization

(17 t)” Total

With
Bldg. Bldg.

Impact 221-F New MOX 221-F With New

Number of badsed workers 258 232 350 608 582

Total dose (person-retiyr) I94 I74 I75 369 349

IO-year latent fatal cancers 0.77 0.70 0.70 1.5 I .4

Average worker dose (mrenzlyr) 750 750 500 606b Cwb

10-year latent fatal cancer risk 3.0XIO”3 3.OXIO-3 2.0XI03 2.4x10”3 2.4x103
~ The values would be the same for immobilization in either ceramic or glass,

Represents an average of the doses for both facilities.
Note: The radiological limit for an individual worker is 5,000 mrcdyr (DOE 1995). However, the maximum
dose lo a worker involved in operations would be kept below the DOE administrative control level of
2,0C0 nuedyr. An effective ALARA program would ensure that doses are reduced to levels [hat are as low
as is reasonably achievable.
Source: UC 199gj, 1998k, 19981, 1998m, 1998n,
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J.4.2.7 Pit Conversion, Immobilization, and MOX Facilities

J.4.2.7.1 Construction of Pit Conversion, Immobifization, and MOX Facilities

No radiological risk would be incumd by membem of the public from the construction of new pit conversion
and MOX facilities and modification of Building 22 I–F or new construction for plutonium conversion and
immobilization (ceramic or glass) at SRS. Constriction worker exposures to radiation that derives from other
activities at the site, past or present, would also be kept as low as is reasonably achievable. Construction
workers would be monitored (badged) as appropriate. Summaries of radiological impacts of these activities

are presented in Table J-54 for workers at tisk.

Table J-54. Potential Radiological Impacts on Construction Workers
of New Pit Conversion and MOX Facilities and Immobilization Facility in

Building 221-F or New Construction at SRS
Immobtlizationa Total

With

Pit Bldg. Bldg.
Impact Conversion 221-F New MOX 221-F With New

Annual average number of workers 316 315 347 292 923 955

Total dose (person-rem/yr) 1.3 4.7 1,4 1.2 7.6 3.8

Annual latent fatal cancersb 5.2x IO”4 1.9XIO”3 5.6x104 4.8x104 3.0x IO”3 1.5x IO”3

Average worker dose (mrem/yr) 4 15 8.2C 4’

Annual latent fatal cancer risk 1.6x 10“6 6.OX10“6 1.6:10”6 1.6~10”6 3.3x IO”6 t .6xIO”’

a The values would be the same for immobilizationin ei!ber ceramic or glass.
b Values are based on a risk factor of 4W latent fatal cancers per million person-rem set by the National Rescarcb

Council’s Committee on the Biological Effects of Ionizing Radiations.
c Represents an average of the doses for all three facilities.
Note: The radiological limit for constmction workers is IW nuetiyr bccausc they are categorized as members of tbe public
( DOE 1993). An effective tiARA program would ensure that doses are reduced to levels [bat arc as low as is reasonably
achievable.
Source: ICRP 199I; NAS 1990 UC 1998i, 1998j, 1998k, 19981, 1998m, 1998n.
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J.4.2.7.2 Operation of Pit Conversion, Immobilization, and MOX Facilities

Tables J–55 and J–56 present all possible incident-fro radiological impact scenarios of operation of all three
facilities at SRS.

Table J-55. Potential Radiological Impacts on tbe Public of Operation of
New Pit Conversion and MOX Facilities and Im~obiliation Facility in

Building 221-F or New Construction at SRS

Pit Inanobifization (17 t)a

Impact Conversion Ceramic Glass MOX Totalb
Population within 80 km for vear 2010

Dose (person-rem) 1.6 2.3x IO”3 2.2XIO”3 0.029 1.6

Percent of natural background 6.9x 104 1.OXIO-6 I .OxI06 1.3XI0-5 7.OXIo~

1O-year latent fatal cancers 8.0x10”3 I.2X1O”5 1. IXIO-5 I.5X104 8.2x10-3
Maximally exposed individual

Annual dose (nuem) 3.7 X1O”3 2.4x10”5 2.2XIO”5 3. IXIO”4 4, OX1O-3

Percent of natural background 1.3XI0-3 8.1 XI O-6 7.5 XIO”6 l.lxlo~ 1.4XI03

10-year latent fatal cancer risk L9XIO”5 1.2xlo-fo I.lxlolo I.6x10”9 2.1x1 o-8
Average exposed individual witbin 80 kmd

Annual dose (mrem) 2.OX1O”3 2.9x IO”6 2.8x10-6 3.7 XIO”5 2.OX1O”3

10-year latent fatal cancer risk 1.Ox 10-8 1.5XI0-11 1.4XI0-I! I.9XIO”1O 1.Ox 10-8
~ impacts wereassessed to beessentially identical foroperations ateither Buitding 221-For thenewfacility.

Totals,represent thelargest possible sums foreach public categoW. Totals areadditive inallcases because thesamegroups
or individuals would receive doses from all three facilities,

c ~eannual naturaI background radiation level at SRSis295mem fortheaverage individual; thepopulation witbin8Okm
(50 mi) in the year 2010 receives about 23 1,~ person-rem.

d Obltin& bydividing theppulation doxbythe numberofpe.ple project4to live within 80km(50 fi)ofthe SRS facilities
in 2010 (about 783,000),

Source: Model resutts.

Table J-56. Potential Radiological Impacts uninvolved Workers of
Operation of New Pit Conversion and MOX Facilities and Immobilization Facility in

Building 221-F or New Construction at SRS

Immobilization (17 t)a Total

Pit With Bldg.
Impact Conversion Bldg.221-F New MOX 221-F With New

Number of badged workers 383 258 232 350 99 I 965

Total dose (person-rem/yr) 192 194 174 I75 561 541
10-yem latent fatal cancers 0.77 0.77 0.70 0.70 2.2 2.2
Average worker dose (ntrem/yr) 500 750 750 500 565b 560b
10-year latent fatal cancer risk 2.OXIO-3 3.OX1O3 3.OX103 2.0x10”3 2.3 XIO”3 2.2 XIO”3
~ ~evalues would bethesame forimmobilization ineither ceramic orglass.

Represents an average of the doses for all three facilities.
Note: ~eradioloSical lititfor an individual worker is5,000nuedyr (DOE 1995). However, tbemaximum dose to a worker
involvd ino~cations wo"ldkkept klowthe ~Eadministrati decontrol level of2,~mtiyr, Ineffective ALARA proSram
would c“sure that doses are reduced to levels that are as low as is reasonably achievable.
Source UC1998i, 1998j,1998k, 19981, 1998m,1998n.
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J.5 LEAD ASSEMBLY FABRICATION

J.5.1 ANL-W

J.5.1.1 Assessment Data

This section presents applicable data and assumptions used in tbe assessment of lead assembly human health
risks at ANL-W at INEEL. Appendix F. 10 provides a summary of the methods and touls (e.g., the GENII
computer code) used for the assessment.

J.5.1.LI Meteorological Data

The meteorological data used for the ANL-W dose assessments was in the form of a JFD tile. A JFD tile is
a table listing the percentages of time the wind blows in a certain direction, at a certain s~d, and within a
certain stability class. The JFD tile was based on measurements taken over a pericd of several years at a
specific location and height. Average annual meteorological conditions, averaged over the measurement
pcriud, were used for normal operation. Table J–17 presents the JFD used in the dose assessments for
ANL-W.

J.5.1.L2 Population Data

The INEEL population distribution was based on the 1990 Cerrsus of Population and Housing Da/a
(DOC 1992), Projections were determined for the year 2005 for areas within 80 km (50 mi) of the proposed
facility Iucation. The site population in 2005 was assumed to be representative of the population over the
operational period evaluated. The population was spatially distributed on a circular grid with 16 directions
and 10 radial distances out to an 80-km (50-nri) distance. The grid was centered at ANL-W, the location from
which radionuclides m assumed to be released during incident-free operations. Table J-57 presents the
population data used for the lead assembly dose assessments at ANL-W.

J.5.1.1.3 Agricultural Data

The 1987 Census of Agriculture was the source used to generate site-specific data for food production. Food
production was spatially distributed on a circular grid similar to that used for the population distributions
described previously. This fuod grid (or wh~l) was generated by combining the fruction of a county in each
segment (e.g., south, southwest, north-northeast) and the county production of the eight fd categories
anal yzed by GENII—leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs. Each
county’s faod production was assumed to be distributed uniformly over the given county’s land area. These
categorized food wheels were then used in the assessment of doses to the population from the ingestion
pathway, The consumption rates used in the dose assessments were those for the MEI and average exposed
individual, People living within the 80-km (50-mi) assessment area were assumed to consume only food
grown in that area. ANL-W focal production and consumption data used for the dose assessments in the SPD
EIS were obtained from the Health r?isfcData for Storage and Disposition Firml PEIS (HNUS 1996).

J.5.1.1.4 Source Term Data

Incident-f@ mdiological releases, stack heights, and release Iwations are provided in the Oak Ridge National
Laboratory (ORNL) ANL- WMOX Fuel Lead Assemblies Data Report for the Surpl[(s Pltttorriarn Disposition
Environmental Impact Statement (O Connor et al. 1998a).
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Tabfe J-57. Projected INEEL Population Surrounding ANL-W for Year 2005

Distance(mi)
DirsctiOn 0-1 1-2 2-3 3-4 4_5 s-lo 10-20 20-30 30-40 40-50

s o 0 0
Total

o 0 0 277 2,086 6,173
Ssw o

30,883 39,419
0 0 0 0 0 273 323

Sw o
906 3,267

0
4,769

0 0 0 0 246 247 ,224
Wsw

334
0 0

1,051
0 0 0 0 0 238

w
177

0
181 5%

o 0 0 0 0 0 179 224
WNW o

528 931
0 0 0 0 0 35 474 824

NW
467

0 0
1,800

0 0 0 0 36 57 280
NNW o

929 1302
0 0 0 0 0 0 El

. .
76 ’76 233

ENE o 0 0 0 0 0 253

I
E o 0 0 0 0 0 367 1

ESE o 0 0 0 0 103 509 4,197 !
SE

... ..”
0 0 0 0 17 80 589 3,523

SSE o
11,502 I 411 16,122

0 0 0 17 52 279 4,816 19.230 I 1,068 25,462

)04 2S1.513

N u o 0 0 0 0 0 254 140
NNE

146
0 0 0

540
0 0 0 252 450 266

NE
1S8

o 0 0
1,126

0 0 0 252 443 515 98 1J08

r 7o15 1,411 5,196 7,566
I,405 18,570 32,506 52,848

I

I To2at I o I o I o 1“ o I 34 I 235 I 3* I 19,479 I151393\ 77,0
Key: ANL-W, Argonne National Lsbratory-West.
SOUM DC2C1992.

J.5.1.1.S Otfser Calcsdational Assumptions

To estimate radiological impacts of incident-free operations of the lead assembly facility at ANL-W, the
following additional assumptions and factors were considered, in accordance with the guidelines established
in NRC Regulatory Guide 1,109 (NRC 1977).

● Ground surfaces were assumed to have no previous deposition of radionuclides.

● The annual external exposure time to the plume and to soil contamination was 0.7 yea for the MEI

(NRc 1977),

● The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977),

● The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRc 1977).

. The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

● A semi-irdiniteffinite plume model was used for air immersion doses. Other pathways evafuated were
ground exposure, inhalation, ingestion of food crops, and ingestion of contaminated animal products,
Drinking water, aquatic fd ingestion, and arry other pathway that may involve liquid exposure were
not examined &cause all releases are to the air.
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● Reported stack heights were used for atmospheric releases and were assumed to be the effective stack
height. The resultant doses were conservative bmause use of the actual stack height negates plume
rise.

● The calculated doses are 50-year committed doses from 1 year of intake.

J.5.1.2 Human Health Impacts

Potential radiological impacts on the public and workers resulting from normal lead assembly operations are
presented in Section 4,27.1.4. Potential impacts on postirradiation examination facility workers are presented

in Section 4.27.6.2.

J.5.2 Hanford

J.5.2.1 A-merit Data

This section presents applicable data and assumptions used in the assessment of lead assembly human health
risks at Hanford. Appendix F. 10 provides a summary of the methods and tools (e.g., the GENII computer
cude) used for the assessment.

J.5.2.1.1 Meteorological Data

The meteorological data used for the Hanford dose assessments was in the form of a JFD file. A JFD file is
a table listing the percentages of time the wind blows in a certain direction, at a certain speed, and within a
certain stability class. The JFD tile was based on measurements taken over a period of several years at a
specific lmation and height. Average annual meteorological conditions, averaged over the measurement
Pnod, were used for normal o~ration. Table J–1 presents the JFD used in the dose assessments for Hanford.

J.5.2.1.2 Population Data

The Hanford population distribution was based on the 1990 Census of Population and Housing Data
(DOC 1992). Projections were determined for the year 2005 for areas within 80 km (50 mi) of the proposed
facility Iecation. The site population in 2005 was assumed to be representative of the population over the
operational period evaluated. The population was spatially distributed on a circular grid with 16 directions
and 10 radial distances out to an 80-km (50-mi) distance. The grid was centered at FMEF in the 400 Area,
the location from which radionuclides are assumed to be released during incident-free operations. Table J-58
presents the population data used for lead assembly dose assessments at Hanford.

J.5.2.1.3 Ag&ssltural Data

The 1987 Census of Agriculmre was the source used to generate site-specific data for food production. Food
production was spatially distributed on a circular grid similar to that used for the population distributions
descri~ previously. This fd grid (or wheel) was generated by combining the fraction of a county in each
segment (e.g., south, southwest, north-northeast) and the county production of the eight food categories
analyzed by GENII—leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs. Each
county’s fwd prediction was assumed to be distributed uniformly over the given county’s land area. These
categorized fuod wheels were then used in the assessment of doses to the population from the ingestion
pathway. The consumption rates used in the dose assessments were those for the MEI and average exposed
individual. People living within the 80-km (50-mi) assessment area were assumed to consume only fd
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Table J-58. Projected Hanford Population Surrounding FMEF for Year 2005

Distance(rid)

Dirsction 0-1 1-2 2-3 M 4_5 5-1o 10-20 20-30 30-40 4&so
s o 0 0 0

Total
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0 0 0 0
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0 0 0 n n .0, <.<” 26,190 14,858

WNW
47,510

NV

, IA7 8.446 10,411
. . 1

. I “.” ,,, W

o 0 0 0 0 0 5 I
..W

813 , ,,, .,
0 0 0 0 0 0 I o 592 I

NNW o
3~ 1b3 I 1,132 I

o 0 0 0 0

t
1 . . ,“*Z , I. .- 1 ,

I ENE ! 0 I 0 0 I 0 0
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NE I u I o I o I o
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0 I 86 75 I 6,743 2,769 1,153 11,502
313 1,401 3,391 385 410 5,900

E ! o 386 86 I 410 319 300 2,276

595 315 245

L

SE
302

lololnln~ -
1,850

E 366 1,364 4,906

979 117,958
1Oml

.W 81,269 358,051
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I
, . . .“, ,,,,, I
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010 I o I o 40 I 14322 j 135,072 I 75,139 I 52.01
Key: FMEF, Fuels and Materials Examination Facilitv

Sourca DDC 1992.
.,

grown in that ma. Hanford food production and consumption data used for the dose assessments in the SPD
EIS were obtained from the Health Risk Data for Storage and Disposition Final PEIS (HNUS 1996).

J.5.2.1.4 Source Term Data

Incident-free radiological releases, stack heights, and release locations are reported in the ORNL Hanford
MOX Fuel had Assemblies Data Report for the Surplus Plutonium Disposition Environmental Impact
Statemenr (O’Connor et al. 199Sb),

J.5.2.1.5 Otier Calculational Assumption

To’ estimate radiological impacts of incident-free operations of the lead assembly facility at Hanford, the
following additional assumptions and factors were considered, in accordance with the guidelines established
in NRC Regulatory Guide 1,109 (NRC 1977).

● Ground smfaces were assumed to have no previous deposition of radionuclides.

. The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

● The annual external exposure time to the plume and to soil contamination was 0,5 year for the

population (NRC 1977).
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● The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRC 1977).

● The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

● A semi-infinitdfinite plume model was used for air immersion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of fd crops, and ingestion of contaminated animal products.
Drinking water, aquatic fd ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases arc to the air.

● Reported stack heights were usd for atmospheric releases and were assumed to be the effective stack
height. The resultant doses were conservative because use of tbe actual stack height negates plume
rise.

● The calculated doses are 50-year committed doses from 1 year of intake.

J.5.2.2 Human Health Impacta

Potential radiological impacts on the public and workers resulting from normal lead assembly operations are
presented in Section 4.27.2.4.

J.5.3 LLNL

J.5.3.1 Assessment Data

This section presents applicable data and assumptions used in the assessment of lead assembly human health
risks at LLNL. Appndlx F,l Oprovides asummqoftie methtis andtools (e.g., the GENUcomputercode)
used for the assessment.

J.5.3.1.1 Meteorological Data

The meteorological data used for the LLNL dose assessments was in the form of a JFD tile. A JFD tile is a
table listing the percentages of time the wind blows in a certain direction, at a certain speed, and within a
certain stability class, The JFD file was based on measurements taken at a specific lacation arrd height.
Annual meteorological conditions were used for normal operation. Table J–59 presents the JFD used in the
dose assessments for LLNL,

J.5.3.1.2 Population Data

The LLNL population distribution was based on the 1990 Census of Popu[arion and Housing Data
(DOC 1992), Projections we~ determined for the year 2005 for areas within gO km (50 mi) of Ore proposed
facility Iucation, The site population in 2005 was assumed to be representative of the population over the
operational period evaluated. The population was spatially distributed on a circular grid with 16 directions
and 10 mdial distances out to an gO-km (50-mi) distance. The grid was centered at Building 332, the location
from which dlonuclides w assumed to bc released during incident-free o~rations. Table J-60 presents the
population data that were used for lead assembly dose assessments at LLNL.
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Table J-59. LLNL 1993 Joint Frequency Distributions at 10-m Height (COntinued)

Wind Wtnd BIOWSToward
Spwd stability
(MA) clam s Ssw Sw Wsw w WNW NW NNW N NNE NE ENE E ESE SE SSE

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 II o 0 0 0 0 0 0 0 0 0

c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

105 D o 0 0 0 0 0 0 0 0 0.0I o 0 0 0 0 0
I

E o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

G o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Key: LLNL, Lawrence Livermore National Laboratory
Source: Gouveia 1997.

Table J-60. Projected LLNL Population Surrounding Building 332 for Year 2005

Distance (miles)

Direction c1 1-2 2-3 3-4 4-5 5-1o 10-20 20-30 30-40 40-50 Total

s 5 14 6 8 10 84 178 157 15,286 56,124 71,872

Ssw 5 15 13 8 10 47 1,080 301,887 190,271 27,874 521,210

Sw 31 538 25 18 16 91 42,723 589,979 350,562 52,017 1,036,000

Wsw 228 1,283 660 982 1,885 644 146,903 239,224 184,580 4,845 581,234

w 302 1,316 3,33x 6,379 9,931 24,309 I I2,488 123,480 333,290 64,111 678,944

WNW 311 1,3!6 4,567 6,337 8,349 20,051 92.859 476,610 570,787 545,627 1,726,814

NW 272 1,316 1,770 2,274 212 677 78,366 170,569 454,881 135,688 846,025

NNW I09 1,423 2,850 2,109 53 404 8,150 275,850 117,234 154,923 563,105

N 5 49 1,W4 324 39 367 4,555 I39,309 1.444 230,332 377,S18

NNE 5 15 25 35 45 2S3 13,831 24,535 7,317 5,523 51,614

NE 5 15 16 25 21 127 8,403 12,091 128,594 36,124 185,421

ENE 5 II 6 8 10 Ill 2,218 130,249 211,561 11,360 355,539

E 5 14 8 8 10 249 54,523 86,577 30,047 47,622 219,063

ESE 5 15 17 8 10 103 1,898 7,484 230,939 242,714 483,193

SE 5 15 10 8 10 91 512 902 18,290 23,344 43,187

SSE 5 12 6 8 10 85 314 83 26 1,063 1,612

Total 1303 7,367 14,411 18,539 20,621 47,723 569,001 2,578,986 2,845,109 1,639,291 7,742,351

Key: LLNL, Lawrence Livermore National Laboratory.

Source: ~ 1992.

J.5.3.I.3 Agricultural Data

The 1992 Census of Agriculture (DOC 1992) was the source used to generate site-specific data for food

production. Food production was spatially distributed on a circular grid similar to that used for the population

distributions described previously. This food grid (or wheel) was generated by combining the fraction of a

county in each segment (e. g., south, southwest, north-northeast) and the county production of the eight food

J49



Surplus Plutonium Disposition Dmfr Environmental Impact Statemenr

categories analyzed by GENII—leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs.

Each county’s food production was assumed to be distributed uniformly over the given county’s land area.
These categorized feed wheels were then used in the assessment of doses to the population from the ingestion
pathway. The consumption rates used in the dose assessments were those for the MEI and average exposed
individual. People living within the 80-km (50-mi) assessment area were assumed to consume only feed
grewn in that area. LLNL food production and consumption data used for the dose assessments in the SPD
EIS were obtained from the 1992 Census data for LLNL (DOC 1992).

J.5:3.1.4 Source Term Data

Incident-free radiological releases, stack heights, and release locations arc provided in the ORNL LLNL MOX
Fuel had Assemblies Data Report for the Surplus Plutonium Disposition Environmental Impact Statement
(O’Connor et al. 1998c).

J.5.3.1.5 Other Calculational Assumptions

To estimate radiological impacts of incident-free operations of the lead assembly facility at LLNL, the
following additional assumptions and factors were considered, in accordance with the guidelines established
in NRC Regulatory Guide 1.109 (NRC 1977),

.

●

✎

●

✎

✎

✎

✎

Ground surfaces were assumed to have no previous deposition of radionuclides,

The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

The annual external exposure time to the plume and to soil contamination was 0.5 year for the

population (NRC 1977),

The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRC 1977).

The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human,

A semi-infinitdtinite plume medel was used for air immersion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of feed crops, and ingestion of contaminated animal preducts.
Drinking water, aquatic feed ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases are to the air.

Reported stack heights were usd for atmospheric releases and were assumed to b the effective stack

height, The resultant doses were conservative because use of the actual stack height negates plume
rise.

The calculated doses are 50-year committed doses from 1 year of intake,

J.5.3.2 Human Health Impacts

Potential radiological impacts on the public and workers resulting from normal lead assembly oprations are
presented in Section 4,27.3.4,
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J.5.4 LANL

J.5:4.1 Assessment Data

This section presents applicable data and assumptions used in the assessment of lead assembly human health
risks at LA~. Appendix F. 10 provides a summary of !he merfmds and twls (e.g., the GENU computer code)
used for the assessment.

J.5.4.1.1 Meteorological Data

The meteorological data used for the LANL dose assessments was in the form of a JFD tile. A JFD file is a
table listing the percentages of time the wind blows in a certain direction, at a certain speed, and within a
certain stability class. The JFD tile was basal on measurements taken at a specific location and height.
Annual meteorological conditions were used for normal operation. Table J-61 presents the JFD used in the
dose assessments for LANL.

J.5.4.1.2 Population Data

The LANL population distribution was based on the 1990 Census Of Popula/iorr and Housing Data
(~ 1992). Projections were determined for the year 2005 for areas within 80 km (50 mi) of the proposed
facility location. The site population in 2005 was assumed to be representative of the population over the
operational period evaluated. The population was spatially distributed on a circular grid with 16 directions
and 10 radial distances out to an 80-km (50-mi) distance. The grid was centered at Technical Area 55
(TA-55), the location from which radioncrclides are assumed to be released during incident-free operations.
Table J-62 presents the population data used for lead assembly dose assessments at LANL.

J.5.4.1.3 Agricultural Data

The 1992 Census of Agriculture was the source used to generate site-specific data for focal production. Food
production was spatially distributed on a circular grid similar to that used for the population distributions
described previously. This food grid (or wheel) was generated by combining the fraction of a county in each
segment (e.g., south, southwest, north-northeast) and the county production of the eight focal categories
analyzed by GENII—leafy vegetables, root vegetables, fruits, grains, beef, poultry, milk, and eggs. Each
county’s fd production was assumed to k distributed uniformly over the given county’s land area. These
categorized food wheels were then used in the assessment of doses to the population from the ingestion
pathway. The consumption rates used in the dose assessments were those for the MEI and average exposed
individual. People living within the 80-m (50-mi) assessment area were assumed to consume only fd grown
in that area. LANL fd production and consumption data used for the dose assessments in the SPD EIS were
obtined from the Drafi Environmental Impact Statement on Mamgement of Certain Plutonium Residues and
Scrub Alloy Stored at the Rocky Flats Environmental Technology Sire (DOE 1997b).

J.5.4.1.4 Source Terrts Data

Incident-free radiological releases, stack heights, and mle~ Iwations are pravided in the ONL L4NL MOX
Fuel Lead Assemblies Data Report for the Surplus Plutonium Disposition Environmental Impact Statement
(O’Connor et al. 1998d).
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Table J-61. LANL 1993-1996 Joint Frequency Distributions at 1l-m Height
1

Source LANL 1997.
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Table J-d2. Projected LANL Population Surrounding TA-55 for Year 2005
I

... - ,-- , —.

Ssw I o
I I 1 [

o 26 20
.

ESE I o I 10 I 12 I 17 I 33 I 220 1 1,602

SE o 0 0 0 4,488 952
I

Kev: LANL. bs Alamos National LaboratoV; TA–55, Technical A!
So~rce: & 1992

J.5.4.1.5 Other Calculational Assumptions

To estimate radiological impacts of incident-free operations of the lead assembly facility at LANL, the

following additional assumptions and factors were considered, in accordance with the guidelines established
in NRC Regulatory Guide 1,109 (NRC 1977).

● Ground surfaces were assumed to have no previous deposition of radionuclides.

. The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI
(NRC 1977).

. The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977).

● The annual inhalation exposure time to the plume was 1 year for the MEI and general population
,(NRC 1977).

. The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

. A semi-intirritifmite plume medel was used for air immersion doses. other PatfrwaYs evaluat~ we~
ground exposure, inhalation, ingestion of food crops, and ingestion of contaminated animal products.
Drirrting water, aquatic food ingestion, and any other pathway that may involve liquid exposure were
not examined because all releases are to the air.
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. Reported stack heights were used for atmospheric Rleases and were assumed to b the effective stack
height. The resultant doses were conservative, because use of the actual stack height negates plume
rise.

● The calculated doses are 50-year committed doses from 1 year of intake.

J.5.4.2 Human Health Impacts

Potential radiological impacts on the public and workers resulting from normal lead assembly operations are
presented in Section 4.27.4.4.

J.5.5 SRS

J.5.5.1 A_ment Data

This section pmserrts applicable data arrd assumptions used in the assessment of lead assembly human health
risks at SRS. Appndix F.lOpmvides asumm~oftie methtis mdtools (e.g., the GENII computer cde)
used for the assessment.

J.5.5.1.1 Meteorolo@cal Data

The meteorological data used for the SRS dose assessments was in the form of a JFD tile. A JFD file is a table
listing the percentages of time the wind blows in a certain ditiction, at a certain speed, and within a certain
stability class. The JFD file was based on measurements taken over a period of several years at a specific
location (H-Area) and height. Average annual meteorological conditions, averaged over the measurement

period, were used for normal operation. Table J-63 presents the JFD used in the dose assessments for SRS.

J.5.5.1.2 Population Data

The SRS population distribution was baaed on the 1990 Census of Population and Housing Data (DOC 1992).
Proj&tions were determined for the yeas 2005 for areas witiin 80 km (50 rni) of the proposed facility Iacation.
The site population in 2005 was assumed to be representative of the population over the operational peried
evaJuated. The population was spatiaJly dlsrributed on a cimular grid with 16 directions and 10 tilal distances
out to an 80-km (50-mi) dlsosnce. The grid was tented within H-Area, the location from which mdionuclides
are assumed to& released during incident-free. operations. Table J-64 presents the population data used for
the lead assembly dose assessments at SRS.

J.5.5.1.3 Agricultural Data

The 1987 Census of Agriculture was the source used to generate site-specific data for foad production. Fd
production was spatially distributed on a circular grid simil= to that used for the population distributions
described previously. This fd grid (or wheel) was generated by combining the fraction of a county in each

segment (e.g., south, southwest, north-northeast) and the county production of the eight food categories
analyzed by GENII—leafy vegetables, mot vegetables, fmits, grains, beef, poultry, milk, and eggs. Each
county’s fd production was assumed to be distributed uniformly over the given county’s land area. These
categorized food wheels were then used in the assessment of doses to the population from the ingestion

pathway. The consumption rates used in the dose assessments were those for the MEI and average exposed
individual. People living within the 80-km (50-mi) assessment area were aasumed to consume only food
grawn in that area. SRS fd production and consumption data U* for the dcse assessments in the SPD EIS
were obtained from the Health Risk Data for Storage and Disposition of Final PEIS (HNUS 1996).
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Table J-d4. Projected SRS Population Surrounding H-Area for Year 2005
I I

Distance (miles)

Direction 0-1 1-2 2-3 3-4 4-5 5-1o I 10-20 20-30 30-40 An-so ‘Tots! I. . ..-.

s o 0 0 0 0 0 485 1,807 5,207 3,545 11,044

Ssw o 0 0 0 0 0 629 1,906 5,070 2.361 9,966

Sw o 0 0 0 0 25 895 7,586 1,939 2,953 13398

Wsw o 0 0 0 0 71 2,428 4,529 3,330 8,327 18,685

w o 0 0 0 0 683 4,586 54,394 22,338 13,086 95,087

WNW o 0 0 0 0 1,384 7,849 172,996 76,767 6,917 265,913

NW o 0 0 0 0 1,026 14,508 34,759 4,044 3,629 57,966

NNw o 0 0 0 0 2,691 30,598 23,544 8,243 6,184 71,260

N o 0 0 0 0 363 4,049 3,790 4,887 20,832 33,921

NNE o 0 0 0 0 89 1,790 3,016 6,535 21,457 32,887

NE o 0 0 0 0 15 3,754 3,684 6,147 9,896 23,4%

ENE o 0 0 0 0 9 3,723 6,246 6,956 43,139 60,073

E o 0 0 0 0 113 7,647 3,844 6,830 4,084 22,S18

ESE o 0 0 0 0 3 1,329 2,55 I 3,551 5,933 13,367

SE o 0 0 0 0 0 552 4,950 4,962 8,342 18,806

SSE o 0 0 0 0 0 374 597 I,940 2,703 5,614

Total o 0 0 0 0 6,472 85,196 330,199 168,746 163,388 754,001

Source: DOC 1992.

J.5.5.I.4 Source Term Data

fncident-free radiological releases, stack heights, and release locations are provided in the ORNL SRS MOX
Fuel bad Assemblies Data Report for the Surplus Plutonium Disposition Environmental Impact Sratemenr
(O’Connor et al, 1998e).

J.5.5.1.5 Other Calculational Assumptions

To estimate radiological impacts of incident-free operations of the facilities at SRS, the following additional
assumptions and factors were considered, in accordance with the guidelines established in NRC Regulatory

Guide 1.109 (NRC 1977).

.

.

.

.
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Ground surfaces were assumed to have no previous deposition of radionuclides,

The annual external exposure time to the plume and to soil contamination was 0.7 year for the MEI

(NRC 1977).

The annual external exposure time to the plume and to soil contamination was 0.5 year for the
population (NRC 1977).

The annual inhalation exposure time to the plume was 1 year for the MEI and general population
(NRC 1977).



Human Health Risks

. The exposed individual or population was assumed to have the characteristics and habits (e.g.,
inhalation and ingestion rates) of the adult human.

. A semi-infinitdfinite plume model was used for air immersion doses. Other pathways evaluated were
ground exposure, inhalation, ingestion of fod crops, and ingestion of contaminated animal products.
Drinking water, aquatic fond ingestion, and any other pathway that may involve liquid exposure we~

not examined because all releases are to the air.

. Reported stack heights were used for atmospheric releases and were assumed to k the effective stack
height. The resultant doses were conservative because use of the actual stack height negates plume
rise.

. The calculated doses are 50-year committed doses from 1 year of intake.

J.5.5.2 Human Health Impacts

Potential radiological impacts on the public and workers resulting from normal lead assembly operations are
presented in Section 4.27.5.4.
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Appendix K
Facility Accidents

K.1 IMPACT ASSESSMENT METHODS FOR FACILITY ACCIDENTS

K.1.l Introduction

The potential for facility accidents and the magnitude of their consequences are important factors for making
reasonable choices among the various surplus plutonium disposition alternatives analyzed in the Surplus
Plutonium Disposifimr Environmental [mpac/ S/atemerrt (SPD EIS). Guidance on implementation of
40 CFR 1502.22, as amended (EPA 1992), requires the evaluation of impacts that have a low frequency of
occurrence but high consequences. Further, public comments received during the scoping process have clearly
indicated the public’s concern with facility safety and health risks and the need to address these concerns in
the decisionmaking process.

For the No Action Alternative, potential accidents are defined in existing facility documentation, such as Safety
Analysis Reports (SARS), hazards assessment dmuments, National Environmental Policy Act (NEPA)
documents, and probabilistic risk msessments (PRAs). The accidents include radiological and chemical
accidents that have a low frequency of occurrence but high consequences, and a spectrum of other accidents
that have a higher frequency of occurrence and lesser consequences. The data in these dncuments include
accident scenarios, materials at risk, source terms (quantities of hazardous materials released to the
environment), and consequences.

For each facility, a hazards analysis document identifying and estimating the effects of all major hazards that
could affect the environment, workers, and the public would be issued in conjunction with the conceptual
design package. Additional accident analyses for identified major hazards would & provided in a preliminary
SAR issued during the period of definitive design (Title II) review. A final SAR would be prepared during
the construction peried and issued before testing began as final documented evidence that the new facility
could be operated in a manner that did not pose any undue risk to the health and safety of workers and the
public.

In determining the potential for facility accidents and the magnitude of their consequences, the SPD EIS
considers two important concepts in the presentation of results: (1) risk and (2) uncertainties and conservatism.

K.1.l.l Msk

One type of metric that can be obtained from the accident amdysis results presented in the SPD EIS is accident
risk. Risk is usually defined as the product of the consequences and estimated frequency of a given accident.
Accident consequences may be presented in terms of dose (e.g., person-rem) or health effects (e.g., latent
cancer fatalities [LCFS]). The accident frequency is the number of times the accident is ex~cted to occur over
a given period of time (e.g., per year). In general, the frequency of design basis and beyond-design-basis
accidents is much lower than 1 per year, and therefore is approximately equal to the probability of the accident
during I year. If an accident is expected to occur once every 1,000 years (i.e., a frequency of 1.0x10-3 per
year) and the consequences of the accident are five LCFS, then the risk is 1.Oxl 0-3X5= 5.OX10-3LCF per year.

A number of specific types of risk can be directly calculated from the MACCS2 results reported in the
SPD EIS. One type of risk, average individual risk, is the product of the total consequences experienced by
the population and the accident frequency, divided by the population. For example, if an accident has a
frequency of 1.0x10-3 per year, the consequence thereof is 5 LCFS, and the population in which the fatalities
are experienced is 100,W, then the average individual risk is 1.Ox10-3 x 5/100,000 = 5.OX10-8 LCF per year.
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It is important to note that this metric is meaningful only when the mean value for consequence is used,
because risk itself is not a random parameter, even though it involves underlying randomness. It is also
noteworthy that the value of the average individual risk depends on the size of the area for which the
population is defined. In general, the larger the area considered, the smaller the average individual risk for a
given accident. The choice of an 80-km (50-mi) radius is common practice.

The average individual risk is a measure of the risk that an average individual (in this case within 80 km
[50 rni] of the accident) experiences from specified accidents at the facility. This risk can be compared with
other average individual risks, such as the risk of dying from a motor vehicle accident (about 1 in 80), the risk
of death frum fires (about 1 in 500), or the risk of accidental poisoning (about 1 in 1,000). These comparisons
are not meant to imply that risks of an LCF causal by U.S. Department of Energy (DOE) operations are trivial,
but only to show how they compare with other, more common risks. Radiological risks to the general public
frum DOE oprations are considered to be involuntary risks as opposed to voluntary risks, such as operating
a motor vehicle.

It is also possible to calculate population risk, which is the pruduct of the total consequences experienced by
the population arrd accident frequency. For example, if an accident has a frequency of 1.OX10-3 per year and
the consequences of the accident is 5 LCFS, then the population risk is 1.Oxl 0-3X5 = 5.OX10-3 LCF per year.
Population risk is a measure of the ex~td numkr of consequences experienced by the population as a whole
over the course of a year. Like average individual risk, population risk is sensitive to the size of the area for
which the population is defined.

It would be inappropriate, however. to simply take the LCFS given the dose at 1,000 m (3,281 ft) or the LCFS
given the dose at the site boundary rmd multiply them by the corresponding accident frequencies in an attempt
to obtain the maximum individual risk to the noninvolved worker or the maximally exposed individual (MEI)
member of the public. Thereasons forthis aediscussed inthefollowing pamgraphs.

The distribution of centerline consequences from which the reported doses are obtained is constructed by
mudelirrg the accidental release marry times using different weather conditions (i.e., winds~d, wind direction,
stability class, andrainfall) each time. Foreach weather condition, thecenterline consequencesat 1,000m
(3,28 1 ft) arrd at the site boundary are calculated, and those values contribute to their respective distributions.
Thus, given the accidental release, there is a 95 percent chance that the centerline consequences at 1,000 m
(3,28 1 ft) arrd at the site boundary will fall below the reported 95th percentile consequences, and the expected
cons~uences would bequalto therepotied mean consequences. Itisnoteworthy, however, that the actual
locations of the centerline consequences vary with wind direction, so the reported consequences are not
associated with a s~itic point at 1,000 m (3,281 ft) or the site bound~. It is krrown only that the centerline
consequences, wherever they might be, are characterized by the reported values.

A problem arises if the above consequences are usd to characterim individual risk. Although there is always
some Iucation that is expused to the centerline consequences, no Iucation is associated with the risk obtained
by multiplying the centerline consequences by the accident frequency, because the direction of the plume
centerline changes for each set of weather conditions. As a result, the risk to an individual at the location of
maximum risk is likely to& much lower tharr the risk calculated by multiplying the centerline consequences
by the accident frequency. In fact, because there are 16 sector’s, and because doses decrease with lateral
movement away from the centerline even within a sector, risk values generated in this way would tend to
overstate the risk by a factor of as much as 100, and possibly more. The values are bounding, but have a
potentially misleading degree of conservatism, Ultimately, the Melcor Accident Consequence Code System
(MACCS2) is capable of calculating individual consequences at the point of maximum consequences (as
reported in the SPD EIS), but it is not configured to calculate individual risk at the point of maximum risk.
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K.1.1.2 Uncertainties and Conservatism

The analyses of accidents are based on calculations relevant to hypothetical sequences of events and models
of their effects. The models provide estimates of the frequencies, source terms, pathways for dispersion,
exposures, and the effects on human health and the environment that are as realistic as possible within the
scope of the analysis. In many cases, a paucity of exprience with the accidents postulated leads to uncertainty
in the calculation of their consequences and frequencies. This fact has prompted the use of models or input
values that yield conservative estimates of consequence and frequency. All alternatives have been evaluated
using uniform methods and data, allowing for a fair comparison of all alternatives.

Although average individual and population risks can be calculated from the information in the SPD EIS, the
equations for such calculations involve accident frequency, a parameter whose calculation is subject to
considerable uncertainty. The uncertainty in estimates of the frequency of highly unlikely events can be
several orders of magnitude. This is the reason accident frequencies are reported in the SPD EIS qualitatively,
in terms of broad frequency bins, as opposed to numerically. Similarly, any metric that includes frequency as
a factor will have at least as much, and generally more, uncertainty associated with it. Therefore, the
consequence metrics have been preserved as the primary accident analysis results, and accident frequencies
identified qutiltatively, to provide a perspective on risk that does not imply an unjustified level of precision.

K.1.2 Safety Design Process

Surplus plutonium disposition facilities would be designed to comply with current Federal, State, and local
laws, DOE orders, and industrial cedes and standards. This would result in a plant that is highly resistant to
the effects of natural phenomena, including earthquake, flood, tornado, and high wind, as well as credible
events as appropriate to the site, such as fire, explosions, and man-made threats.

The design process for the surplus plutonium disposition facilities would comply with the requirements for
safety analysis and evaluation in DOE Orders 430.1 and 5480.23. These orders require that the safety
assessment be an integral part of the design prucess to ensure compliance with all DOE construction and
operation safety criteria by the time the facilities are constructed and in operation.

The safety analysis process begins early in conceptual design with the identification of hazards that could
produce unintended adverse safety consequences to workers or the public. As the design develops, failure
modes and effects analyses (FMEAs) are performed to identify events capable of releasing hazardous material.
The kinds of events considered include equipment failure, spills, human error, tire, explosions, criticality,
earthquake, electrical storms, tornado, flood, and aircraft crash. These postulated events become focal points
for design changes or improvements to prevent unacceptable accidents. The analyses continue as the design
progresses, the object being to assess the need for safety equipment and the performance of such equipment.
Eventually, the safety analyses are formally documented in a SAR and, if appropriate, a PRA. The PRA
documents the estimated frequency and consequences of a complete spectrum of accidents and helps to identify
where design improvements could make meaningful safety improvements,

The first SAR, completed at the conclusion of conceptual design, includes identification of hazards and some
limited assessment of a few enveloping design basis accidents, It includes deterministic safety analysis and
WEA of major systems. A comprehensive preliminary SAR, completed by the end of the preliminary design,
provides a broad assessment of the range of design basis accident scenarios and the performance of equipment
provided in the facility specifically for accident consequence mitigation. A limited PRA maybe included in
that analysis.
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The SAR continues to & developed during detailed design. The safety review of the report and an y supporting
PRA are completed and safety issues resolved before the initiation of facility construction. Also, a final SAR
is produced that includes documentation of safety-related design changes made during constmction and the
impact of those changes on the safety assessment. It also includes the results of any safety-related research and

development that was performed to support the safety assessment of the facility. Approval of the final SAR
is required before the facility is allowed to commence operation.

K.1.3 Facility Accident Identification and Quantification

K.1.3.1 Background

Identification of accident scenarios for the surplus plutonium disposition facilities is fairly straightforward.
The proposed facilities are simple, and their processes have been used in other facilities for other purposes.
From an accident identification and quantification perspective, therefore, these processes are well known and
understood. Very few of the proposed activities would differ from activities at other facilities.

New facilities would likely be designed, constmcted, and operated toprovide an even lower accident risk than
other facilities that have used these types of processes. The new facilities would benefit from lessons learned
in the operation of similar processes. They would be designed to surpass existing plutonium facilities in the
ability to reduce the frequency of accidents and to mitigate the consequences thereof.

A large experience base exists for the design of the proposed surplus plutonium disposition facilities and
prrrcesses. Because the principal hazard to workers and the public from plutonium is the inhalation of very
small particles, the safety management approach that has evolved is centered on control of those particles. The
control approach is to perform all operations that could release airborne plutonium particles in a glovebox.
The glovebox protects workers from inhalation of the particles and provides a convenient means for (he
collection of any particle that becomes airborne on filters. Air from the gloveboxes, operating areas, and
buildings is exhausted through multiple stages of high efficiency particulate air (HEPA) filters and monitored
for radioactivity prior to release from the building. These exhaust systems are designed for effective
performance even under the severe conditions of design basis accidents, such as major fires involving an entire
process line.

While the new processes and facilities would be designed to”reduce the risks of a wide range of possible
accidents to a level deemed acceptable, some such risks would remain. As with all engineered stmctu~s+.g.,
houses, bridges, dams—there is some level of earthquake or high wind the stnrcture could not survive. While
new plutonium facilities must & designed to very high standards—for instance, they must survive, with little
plutonium release, a l-in- lO,OOO-yearearthquake-an accident more severe than the design basis can always
be postulated. Current DOE standards requi~ that new facilities be designed to prevent to the extent possible,
and then withstand, control, and mitigate, all credible pmcess-mlated accidents. For safety analysis purposes,
credible accidents are generally defined as accidents with frequencies greater than 1 in 1 million per year,
inchrdlng such natuml phenomena-induced accidents as eartbqu~es, high winds, and flooding. The accidents
considered in the design, construction, and operation of these facilities are generally called design basis
accidents.

In addition to the accident risks from the design basis accidents, the new facilities would face risks from
beyond-design-basis accidents. For most plutonium facilities, the design basis includes all types of

process-related accidents that have occumed in past operations: major spills, leaks, transfer errors,
prmess-related fires, explosions, and nuclear criticalities. Certain natural phenomena–initiated accidents also
meet the DOE design basis criteria. While extremely unlikely, all new plutonium facilities, as essentially all
manmade structures, could collapse under the influence of an earthquake. For most new plutonium facilities,
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the worst possible accident is a beyond-design-basis earthquake that results in partial or total collapse of the
structure, spills, possibly fires, and loss of confinement of the plutonium powder. Also conceivable are such
external events as the crash of a large aircraft onto the structure with an ensuing fuel-fed fire. At most
locations away from major airports, however, the likelihood is less than 1 in 10 million per year. For some
Iwations, such as Pantex, the frequency is higher, so aircraft crash–initiated accidents are a basic consideration.

The accident analysis reported in the SPD EIS is less detailed than a fomal PRA or facility safety analysis
because it addresses bounding accidents (accidents with low frequency of occurrence and high consequence)
and a representative spectrum of possible operational accidents (accidents with high frequency of occurrence
and low consequence). The technical approach for the selection of accidents is consistent with the DOE Office
of NEPA Oversight’s Recommendation for the Preparation of Environmental Assessments and Environmental
/mpacr Statements (DOE 1993), which recommends consideration of two major categories of accidents: design
basis accidents and beyond-design-basis accidents. [

K.1.3.2 Identification of Accident Scenarios and Frequencies

A range of design basis and beyond-design-basis accident scenarios have been identified for each of the surplus
plutonium disposition technologies (UC 1998a, 1998b, 1998c, 1998d, 1998e, 1998f, 1998g, 1998h, 1998i,
1998j, 1998k, 19981, 1998m, 1998n). For each technology, the wide range of process-related accidents
possible during construction and operation of the facility have&n evaluated to ensure that their consequences
are low or the frequency of occurrence, extremely low.

All of the analyzed accidents would involve a release of small, rcspirable plutonium particles or direct gamma
and neutron radiation, and to a lesser extent, fission products from a nuclear criticality. Analyses of each
proposed operation for accidents involving hazardous chemicals are reflected in the data reports supporting
the SPD EIS. However, as the quantities of hazardous chemicals to be handled are small relative to those of
many industrial facilities, no major chemical accidents were identified. The general categories of
process-related accidents considered include:

● Drops or spills of materials within and outside the gloveboxes
. Fires involving process equipment or materials, and room or building fires
● Explosions initiated by the prncess equipment or materials or by conditions or events external to the

process
. Nuclear criticalities

For each of these accident categories, a conservative preliminary assessment of consequence was made, and
where consequences were significant, one or more bounding accident scenarios were postulated. The building
confinement and fire suppression systems would be adequate to reduce the risks of most spills and minor fires,
The systems would be designed to prevent, to the extent practicable, larger tires and explosions. Great effotis
have always been made to prevent nuclear crificalifies, which have the potential to kill workers in their
immediate vicinity. In all cases, standard practice is expected to keep the frequency of accidental nuclear
cfiticalities as low as possible.

Because the DOE design criteria require that new plutonium processing buildings be of very robust,
reinforced-concrete construction, very few events outside the building would have sufficient energy to threaten
the building confinement, The principal concern would be the crmh of a large commercial or militaty aircraft

1 Someof the data repoflssupportingthe SPD EIS usethe terms.cv~lua[io”basis”and beyond-evaluation-basis”’to denotethe
twomajorcategoriesof accidents.Forclarity,the SPDE[S usesthe termsdesign basis,,and beyond-design-basis”throughout.
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into the facility. Such an event, however, is highly unlikely. Only those crashes with a frequency greater than
10-7 per year are addressed in the SPD EIS.

Design basis and beyond-design-basis natural phenomena–initiated accidents are also considered. Because
of the robust nature of construction of new plutonium facilities, the only design-basis natural phenomena-
initiated accidents with the potential to impact the facility interior are seismic events. Similarly, seismic events
also bound the consequences and risks posed by beyond-design-basis natuml phenomena.

Accident frequencies are generally grouped into the bins of “anticipated,” “unlikely,” and “extremely

unlikely,” with estimated frequencies of greater than 10-2, 10-2 to 104, and 10“4 to 10-6 per year, respectively.
The accidents evaluated represent a spectrum of accident frequencies and consequences ranging from
low-frequency~igh-consequence to high-frequencyflow-consequence events. However, given the preliminary
nature of the designs under consideration, it was not possible to assess quantitatively the frequency of
uccumnce of all the events addressed. The evaluation dces not indicate the total risk of operating the facility,
but dms provide information on high-risk events that could be used to develop an accident risk ranking of the
various alternatives.

K.1.3.3 Identification of Material at Hisk

For each accident scenario, the material at risk-generally plutonium—was identified. Plutonium to be
disposed of has a wide range of chemical and isotopic forms. The sources of plutonium vary among the
various candidate facilities, and for specific facilities among various alternatives. Table K–t presents the
isotopic breakdowns that were used in the development of accident consequences in the SPD EIS. The
vulnerability of material generally depends on the form of that material, the degree and robustness of
containment, and the energetic of the potential accident scenario, For example, plutonium stored in strong,
tight storage containers is not generally vulnerable to simple drops or spills, but maybe vulnerable in a total
collapse earthquake scenario.

Table K-l. Isotopic Breakdown of Plutonium Used in Accident Analysis
Pit Disassembly, Immobilization: Immobilization: immobilization:

MOX, and Plutonium First Stage, First Stage,
Isotope Lead Assembly Conversion Hybrid Case 50-t Case

Plutonium 238 3.00XIO”2 0.0 0.0 1.98x 102

Plutonium 239 92.2 86.0 86.0 90. I

Plutonium 240 6.46 11.0 11.o 8.12

Plutonium 241 5.00XIO-2 I .49 I .49 5.74xlo-l

Plutonium 242 I.ooxlol 4.95xlo-l 4.95XI0-I 2.48x10-1

Americium 24 I 9.WX101 9.90XIo“1 9.90XI0-1 9.31XI0-I

Onmindustrid scale, tiequantities ofhazardous chemicals mgenerally small. Theoccupational risks are
generally limited tomaterial handling andwemanaged under therequired industrial hygiene program. No

substantial hazardous chemical releases are expected.

K.1.3.4 Identification of Material Potentially Released tothe Environment

The amount and particle size distribution of material aerosolized in an accident generally depends on the fom
of that material, the degree and robustness of containment, and the energetic of the potential accident scenario.
Once the material is aerosolized, it must still travel through building confinement and filtration systems or
bypass the systems before being released to the environment.
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A standard DOE fomula was used to estimate the source term for each accident at each of the proposed
surplus plutonium facilities:

Source Term = MAR x DR x ARF x RF x LPF
where:

MAR = material at risk (curies or grams)
DR = damage ratio

ARF = airborne release fraction
RF = respirable fractionz
LPF = leak path factor

The value of each of these factors depends on the details of the specific accident scenario postulated. ARF
and RF were estimated according to reference material in Airborne Relecrse Fractions/Rates and Respirable
Fractions for Norrreactor Nuclear Faci[iries (DOE-HDBK-30 10-94) (DOE 1994a). Conservative HEPA filter
efficiencies of 0.999 and 0.99 were assumed, based on two stages of filtration, for a total LPF of 1.Ox 10-5;
however, actual efficiencies would likely be 0.999 and 0.998 or better. For the Building 22 I–F ventilation
system at the Savannah River Site (SRS), a total LPF of 4.9x 10-3 was used to account for the F-Area sand
filters.

No accident scenarios were identified that would result in a substantial release of plutonium or other
radionuclides via liquid pathways.

K.1.4 Evaluation of Consequences of Accidents

K.1.4.1 Potential Receptors

For each potential accident, information is provided on accident consequences and frequencies to three types
of receptors: (1) a noninvolved worker, (2) the maximally exposed member of the public, and (3) the offsite
population. The first receptor, a noninvolved worker, is a hypothetical individual working on the site but not
involved in the proposed activity. The worker is assumed to be downwind at a point 1,000 m (3,28 I ft) from
the accident. Although other distances closer to the accident could have been assumed, the calculations break
down at distances of about 200 m (656 ft) or less due to limitations in modeling the effects of building wake
arrd lucal terrain on disprsion of the released radioactive substances. A worker closer tharr 1,000 m (3,28 1 ft)
to the accident would generally receive a higher dose; a worker farther away, a lower dose. At some sites
where tbe distance from the accident to the nearest site boundary is less than 1,000 m (3,281 ft), the worker
is assumed to be at the site boundary. The second receptor, a maximally exposed member of the public, is a
hypothetical individual assumed to b downwind at the site boundary. Exposures received by this individual
are intended to represent the highest doses to a member of the public. The third receptor, tbe offsite
population, is all members of the public within 80 km (50 mi) of the accident location.

Consequences to workers directly involved in the prucesses under consideration are addressed generically,
without attempt at an scenario-specific quantification of consequences. This approach to in-facility
consequences was selected for two reasons, First, the uncertainties involvd in quantifying accident
consequences become ovewbelming for most radiological accidents due to the high sensitivity of dose values
to assumptions about the details of the release and the location and behavior of the impacted worker. Also,
the dominant accident risks to the worker of faci lity operations are from standard industrial accidents, as

opposed tO bounding radiological accidents. The accident fatality risk for DOE has been reported as

2 Respirablefractionsare not appliedin tbe assessmentof doses basedon noninhalationpathways,suchas criticality.
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2.3x 10“5 per person per year. According to historical data on standard industrial accidents, the national
average fatality risk from manufacturing operations is 3.5x 10-5 per person per year.

K.1.4.2 Modefing of Dispersion of Releases to the Environment

The MACCS2 computer code (version 1.12) was used to estimate the consequences of accidents for the
pruposed SMTSIUSplutonium disposition facilities. A detailed description of the MACCS2 mcdel is available
in NUREG/CR-4691 (NRC 1990). Originally developed to mcdel the radiological consequences of nuclear
reactor accidents, this code has been used for the analysis of accidents for many EISS and other safety
documentation, and is considered applicable to the analysis of accidents associated with the disposition of
plutonium.

MACCS2 models the offsite consequences of an accident that releases a plume of radioactive materials into
the atmosphem, specifically, the degree of dispemion versus distance as a function of historical wind direction,
speed, and atmospheric conditions. Wers such an accidental release to uccur, the radioactive gases and
aerosols in the plume would be transported by the prevailing wind and dispersed in the atmosphere, and the
population would k exposed to tilation. MACCS2 generates the distribution of downwind doses at s~ified
distances, as well as the distribution of population doses out to 80 km (50 mi).

As implemented, the MACCS2 mudel evaluates doses due to inhalation of aerosols, such as respirable
plutonium, as well as exposure to the passing plume. This represents the major portion of the dose that a
nonirrvolved worker or member of the public would receive as a result of a plutonium disposition facility
accident. The Ionger-tenrr effects of plutonium deposited on the ground and surface waters after the accident,
including the resuspension and inhalation of plutonium and the ingestion of contaminated crops, were not
mudeled for the SPD EIS. These pathways have been studied and been found not to contribute as significantly
to dosage as inhalation, and they are controllable through interdiction. Instead, the deposition velmity of the
radioactive material was set to zero, so that material that might otherwise be deposited on surfaces remained
airborne and available for inhalation. This adds a conservatism to inhalation doses that can become
considerable at large distances (as much as two orders of magnitude at the 80 km [50 mi] limit). Thus, the
method used in the SPD EIS is conservative compamd with dose results that would be obtairrcd if deposition
and resuspension were taken into account.

Longer-term effects of fission pruducts released in a nuclear criticality accident have been extensively studied.
The principal concern is ingestion of iodine 131 via milk that becomes contaminated due to the ingestion of
contaminated grains by nrilk cows. This pathway can k controlled if necessary. In terms of the effects of an
accidental criticality, doses from this pathway are small.

The region around the facility is divided by a polar-coordinate grid centered on the facility itself. The user
specifies the numkr of radial divisions and their endpoint distances. The angular divisions used to define the
spatial grid correspond to the 16 directions of the compass.

MACCS2 was applied in a probabilistic manner using a weather bin-sampling technique. Centerline doses,
as a function of distance, were calculated for each of 1,460 meteorological sequence samples, resulting in a
distribution of doses reflecting variations in weather conditions at the time of the postulated accidental release.
The cude outputs the conditional probability of exceeding a dose as a function of distance. The mean and 95th
percentile consequences are reported in the SPD EIS. Doses higher than the 95th percentile values would be
expected only 5 percent of the time.

MACCS2 cannot be used to calculate directly the distribution of maximum doses (resulting from
meteorological variations) around irregular contours, such as a site boundary. As a result, analyses that use
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MACCS2 to calculate site boundary doses usually default to calculating doses at the distance corresponding
to the shortest distance to the site bounda~. In effect, the site boundary is treated as if it were circular, with
a radius equal to the shortest distance from the facility to the actual site boundary. While this approximation
is conservative with respect to dose (with the possible exception of doses from elevated plumes), it eliminates
the use of some site-s~ific information, namely the site boundary location (other than the nearest point), wind
direction, and any correlation between wind direction and other meteorological parameters. Because the
primary purpose of the SPD EIS is to aid in decisions abmrt facility Iucations, and because differences in dose
values among the various options are largely a function of site-specific variations, a different approach was
taken to more accurately characterize the potential for maximum doses at the site boundary.

For the SPD EIS, MACCS2 was used to generate intermediate results that could be further processed to obtain
the distribution of doses around the site boundary, accounting for variations in site boundary distance as a
function of direction. The specific instrument was the Type B result option of MACCS2, which renders the
distribution of doses at a s~itied radial distance within a s~ified compass sector, given a release. Type B
results were requested for the site bounda~ distance for each of the 16 compass sectors over which the
meteorological data is defined, This resulted in 16 separate dose distributions; one for each specific Iucation
around the site bound~. The distribution of maximum doses around the site boundary was constructed by
first summing the values of the Type B distributions for each dose value. The resulting distribution was then
truncated for low dose values to the point where the remainder of the distribution was normalized. This
produced the distribution of maximum doses around the site boundary, which is the distribution from which
the mean and 95th percentile doses are reported.

Radiological consequences may vary somewhat as a result of variations in the duration of release. For longer
releases, there is a greater chance of plume meander (i.e., variations in wind direction over the duration of
release). MACCS2 models plume meander by increasing the lateral dispersion coefficient of the plume for
longer release durations, thus lowering the dose. For perspective, doses from an homogeneous, 1-hr release
would be 30 percent lower than those of a 10-minute release as a result of plume meandec doses from a 2-hr
release, 46 percent lower. The other effect of longer release durations is involvement of a greater variety of
meteorological conditions in a given release, which reduces the variance of the resulting dose distributions.
This would tend to lower high-percentile doses, raise low-percentile doses, and have no effect on the mean
dose.

For the SPD EIS accident analysis, a duration of 10 minutes was assumed for all releases. This is consistent
with the accident phenomenology expected for all scenarios, with the possible exception of fire. Depending
on the circumstances, the time between fire ignition and extinction may be considerably longer, particularly
for the larger, beyond-design-basis fires. However, even in a tire of long duration, it is possible to release
substantial fractions of the total radiological source term in fairly short periuds, as the tire consumes areas of
high MAR concentrations. The assumption of a 10-minute release duration for fire is intended to generically
account for this circumstance.

K.1.4.3 Modeling of Consequences of Releases to the Environment

The mean and 95th percentile consequences of accidental radiological releases, given variations in
meteorological conditions at the time of the accident, are calculated as radiological doses in terms of rem. The
mean consequences, or the expected consequences of the accident, are an appropriate statistic for use in risk
estimates. The 95th percentile consequences represent bounding consequences of the acciden~ that is, if the
accident were to occur and release the stated source term, there would be a 95 percent probability of lower than
the stated consequences. This statistic is thus useful for characterizing the bounding consequence potential
of the proposed activity under the stated accident condition. The consequences are also expressed as the
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additiond potential or likelihood of death ffom cancer for the noninvolved worker and the maximally exposed
mem~r of the public, and the ex~cted numkr of incremental LCFS among the exposed population,

The probabOity coefficients for determining the Iikelihomi of fatsl cancer, given a dose, me taken from the
1990 Recommendations of the [nternationa[ Commission on Radiation Protection (ICRP 1991), For low
doses or low dose rates, respective pfobabilit cmfficients of 4.OX104 and 1.Ox 10-3 fatal cancers per rem sre

applied for workerc and the general public.
J For high doses received at a high rate, respective probability

coefficients of 8.OX104 snd 1.Ox10-3 fatal cancers pr rem m applied for noninvolved wof’kem and the public.
These higher probability coefficients apply where doses me above 20 rem and dose rates above 10 rem per
hour.

K.1.5 Accident Scenarios for Surplus Plutonium Disposition Facifiti~

Bounding design basis and beyond-design-basis accident scenarios have been developed from accident
scentios presented in each of the smplus plutonium disposition data reports (UC 1998a, 1998b, 1998c, 1998d,
1998e, 1998f, 1998g, 1998h, 1998i, 1998j, 1998k, 19981, 1998m, 1998n). These scemuios are discussed in
detail, along with specific assumptions for each facility and site, in these documents.

K.1.5.1 Accident Scenario Consistency

In preparing the accident snslysis for the SPD EIS, the primafy objective was to ensurs consistency between
the data reports so that results of the analyses for the proposed surplus plutonium disposition alternatives could
be compared on as equal a footing as possible. In spite of efforts by all parties, some inconsistencies exist
between the data reports. This dws not imply technical inaccuracy in any analysis; it mefely reflects the
uncertainties and reliance on convention that sre inherent in accident analyses in general. In order to provide
a consistent analytical basis, information in the data reports haa been reedified or augmented as described
blow.

Aircraft Crash. It was decided early in the process of developing accident scenarios that aircraft cmah
scentios would not be provided in the data reports, but would be developed, as appropriate, directly for the
SPD EIS.

Frequencies of m aircraft crash into each fscility for each alternative wefe developed in accordance with
DOE-STD-3014 (DOE 1996a). The frequency of cmshes involving aifcmft capable of penetmting the subject
facility (aasumed to be all aircraft except those in general aviation) would be below 1.0x10-7 per year for all
facilities except those at Psntex and the combination of Building 221–F and the Defense Waste Processing
Facility (DWPF) at SRS. For facilities at Pantex, the frequency of impact would be 1.4x10-6 per yem, for the
combination of Building 22 I–F and DWPF, 1.1x10-7 per year.

Of the variety of impact conditions accounted for in the above frequency vafues (e.g., impact angle, direction,
lateral distance from building center, s~) only a fmction would have the patential to produce consequences
comparable to those reported in the SPD EIS, while other impacts (grazing impacts, impacts into office areas,
em. ) would not result in significant mdiological impacts. Therefofe, it waa qualitatively determined that the
overall scetmrio frequency of aircraft crash into Building 221–F and DWPF at SRS, leading to radiological
consequences, was below 1,Ox10-7 per year, so that addltiond examination wss unnecess~. Aircraft crashes
at Pantex with the potential for significant consequences could occur more frequently than 1.Ox10-7 per year,
so these scenarios were analyzed fm’ther,

3 probability ~Wf~cient~for the Ilkelihod of nonfatalcancer are 8.OXI0-5for adult workersand 1.OXlo4 for the public ‘e
probabilitycoefficientsfocseverehereditaryeffectsare 8.0.10-5 focadult workersand 1.3x104 for the public.
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For the facilities at Pantex, the potential for an aircraft crash into vaults containing large quantities of
plutonium powder was examined in relation to the potential for a crash into the facility as a whole. For the
pit conversion and mixed oxide (MOX) facilities, the footprint of the vault would be considerably less than
one-tenth that of the facility as a whole, indicating that vault impact frequencies would be on the order of, and

perhaps less than, one-tenth the facility impact frequencies. Moreover, fewer types of aircraft would have the
potential to penetrate the vault due to the robustness of the reinforced-concrete vault structures and their
location in the basements of the facilities. Inside the vault, the storage containers would provide additional
protection against the release of material. The protection provided by the vault structure and the storage
containers can be regarded as conducive to a further reduction in the frequency of aircraft crashes into vault
areas,

In response to public concern over the risk of an aircraft crash at Pantex, and consistent with a Memorandum
of Understanding between the DOE Amarillo Area Office and the Federal Aviation Administration (FAA),
an Overflight Working Group was established. This working group provided a number of recommendations
for reducing the risk of an aircraft crash into any facility at Pantex. DOE supplemented the Memorandum of
Understanding with an Interagency Agreement with the FAA. These actions resulted in the following
recommendations:

.

.

.

●

✎

✎

✎

✎

Modifying the vectoring of approaching aircraft to pmcltrde extended flying over plant boundaries and
reducing the number of aircraft turning on final approach over the plant

Modifying holding patterns so that they are away from the plant

Developing a new global positioning satellite (GPS), nonprecision approach to mnway 22

Replacing the backcourse Iucalizer approach to mnway 22 with an offset Iucalizer approach

Upgrading the lighting system for the approach to runway 4

Establishing a hotline between the FAA and DOE

Establishing new vety high frequency omnidirection radio tactical (VORTAC) air navigation device
Imations

Installing a GPS ground differential station, and commissioning a new GPS precision approach to
runway 22

Asofthis date, alltierecommendations except thelast twohave been implemented. The recommendation
toinstill apmision approach isonhold until the FAAdevelops thestandards for the augmentation sys:em.
While these changes cannot be quantitatively reflected in the frequency of aircraft crash as calculated by
DOE-STD-3014, the improvements have been acknowledged as representing a reduction in the exposure of
Pantex to aircraft, which translates to a reduction in the aircraft crash frequency at that site.

As a result of the above considerations, it was determined that the overall scenario frequency of an aircraft
crash into aphrtonium powder vault associated with either thepitconversion orMOX facility was below the
threshold frequency of 1.0x10-7 per year. Additionally, itwasqualitatively detemined that inlight of the
above considerations, theoverall frequency of aircraft impact into the pit or MOX facilities at Pantex was
below lxl 0"6peryear, or''beyond extremely unlikely.'' Thedevelopment ofconsequences ofanaircraftcmsh
was therefore refocused on the MAR that could be in prmess areas at the time of the crash. To develop

representative consequences, it was assumed that the aircraft impact would involve the prucess area containing
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the largest amount of material in the most dispensable form. For the MOX facility, tbe impact was assumed
10 involve the unloading vessel and hopper storage, powder blending process, and MOX powder storage areas.
These prmesses would contain tbe bulk of prmess plutonium in powder form. The total quantity of plutonium
in powder form would be 1.8x 10s g (6.3x103 OZ),assuming that one-third of the plutonium in MOX powder
storage was in powder form, one-third in green pellet form, and one third in the form of sintered pellets.
However, given the potentially high energy densities assmiated with an aircraft crash, it was assumed that tbe
green pellets would be equally vulnerable to release as powder, for a total effective powder quantity of
3.5x 105 g ( 1.2x104 OZ), For tbe pit conversion facility, the impact was assumed to involve tbe bisector,
blending, canning, nondestructive analysis, and temporary storage areas, for a total of 6.OX104g (2. Ix 103 OZ)
of plutonium in powder form.

The initial effect of tbe impact would be to disperse the material in a manner consistent with
DOE-HDBK-301 O-94 values for debris impact in owder. For this phenomenon, DOE-HDBK-30 10-94

frecommends bounding ARF and RF values of I x10- and 0.2. However, according to Parricle Size of Pu02
Generated by HYDOX-Ga Removal Process and Impact on Usability of DOE-HDBK-3O1O-94 ARF and RF
Values (Mishima 1997),4 the range of powder fractions with an aerodynamic equivalent diameter (AED) of
less than 10 microns (i.e., respirable) vties from 4.OX10“5to 3.Ox10-1, with onl y I of the 10 analyzed samples
exceeding 2,0x 10“3. Given that the debris impact could not subdivide the particles, an RF value of 3x 10-2was
chosen, This choice was based on the assumption that 10 percent of tbe powder present at the time of impact
would have a below- 10-micron-AED fraction of 0.3, and the remainder, a below- 10-micron-AED fraction of
2x1 0-3 or less. Combining this RF with the ARF of 1.0xIO”2 results in a combined ARF and RF value of
3X10-4, corresponding to a source term of 104 g (3.7 OZ)for the MOX facility and 18 g (0.63 OZ)for the pit
conversion facility.

An aircraft crash could also induce a fire capable of entraining additional material in a lofted plume. Tbe ARF
and RF values for thermal stress are 6x10-3 and Ix102 respective y, which would result in a 20 percent
increase in tbe source term. This additional source term should not contribute significantly to tbe noninvolved
worker dose or tbe MEI dose, given the trajectory of the plume. However, it would contribute to tbe
population dose. For simplicity, the source term was included in the ground-level reltiase, for a total plutonium
release of 22 g (0.78 OZ)for the pit conversion facility and 125 g (4.4 OZ)for the MOX facility.

Criticality. All of the data reports provide technically defensible information on criticality, but the analytical
assumptions vary among tbe repotis. To assess the significance of the variations, MACCS2 runs were
performed for each criticality source term. Tbe resulting doses varied by a factor of about 15 for all criticalities
except the natural phenomena hazard (NPH) vault criticality in the immobilization data report, Doses from
this criticality were roughly 100 times larger than any other doses and were dominated by aerosolized
plutonium from the vault,

For the SPD EIS, it was decided to discard the NPH vault criticality on tbe grounds that it is, at most, an
improbable event that is conditional on the occurrence of a beyohd-design-basis earthquake and does not
represent tbe potential consequences of an isolated criticality. Beyond-design-basis earthquakes have been

addressed via a total collapse scenario in all data reports, and the additional assumption of a criticality
occurring in addition to tbe total collapse does not significantly increase doses beyond those resulting from
the collapse itself.

4 The analysesdocumentedthereinencompassthe HYDOX,galliumremi)val,milling,and MOXfuel I.ihcicationpr<>cesses,and
are thereforerelevant[o all plulon!.m powderformsin Ihe pit convcrsi”nand MOX fi~ciIitics’.
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Of the remaining criticalities, the criticality in the rotary splitter tumbler in the glms immobilization data repon
produced the highest doses, dominated by fission products as opposed to plutonium. The source term for this
criticality is based on a fission yield from 1.OXIO19fissions in an oxide powder.

For the SPD EIS, it was decided to use this source term for criticality for all facilities, because all facilities
would handle oxide powder in quantities sufficient for criticality. The estimated frequency of extremely
unlikely (i.e., 106 to 10-4 per year) reported in the immobi Iization data report was also used because it is the
bounding estimate. (An extremely unlikely powder criticality was also cited in the MOX data report; in the
pit conversion data report, likelihood was assessed in terms of undue criticality risk, of which three of the four
identified criticalities had none.)

The criticality source term provided in the immobilization data report neglects some very short lived isotopes
that would be expected in a criticality, namely bromine 85, iudine 136, krypton 89 and 90, and xenon 137.
Since the half-lives of these isotopes are all less than 4 minutes, they do not have a significant direct impact
on radiological consequences. However, the daugbtem of some of the isotopes are themselves radioactive; in
particular, krypton 89 decays to rubidium 89, which has a half-life of 15 minutes. The significance of the
daughters for overall consequences has been assessed for Pantex , which is considered bounding, since Pantex

has the highest windspeeds and tends to carry the daughters the fafihest for a given level of decay. As
expected, the increase in dose is greatest for the noninvolved workeL approximately 25 percent higher for both
tbe mean and 95th percentile. The dose increase decreases to 3 and 13 percent, respectively, for tbe mean and
95th percentile doses to the population within 80 km (50 mi). Dose increases at other sites are expected to be
lower than corresponding increases at Pantex. Because these increases are small considering the great
uncertainty inherent in the estimate of the total number of fissions, the source term in the immobilization data
report remains a conservative estimate of the potential release from a criticality accident, and no modification
of the source term has been made.

Design Basis Earthquake. Each data repoti presents an analysis of the design basis earthquake. The

immobilization and MOX data reports provide source terms for that earthqcr~e, while the pit conversion data
reports indicate no release as a result of a design basis earthquake because the facility would be designed to
withstand the event.

For the SPD EIS, a nonzero source temr for pit conversion was generated by applying a building ventilation
LPF of 10x 10-5, accounting for a HEPA filtered release, to the beyond-design-basis earthquake source term.
It is recognized that this is a conservative prmedure, in that the beyond-design-basis earthquake would release
more material into the air witbin the building than a design basis earthquake. Tbe combined ARFxRF for
powder under beyond-design-basis earthqrmke conditions bas been assessed as three times that for design basis
e~bqu~e conditions, and the totul amount of vulnerable material may be somewhat greater. (For pempective,
it resulted in a ratio of design basis earthqu&e to beyond-design-basis earthquake source term values that is
somewhat higher than the corresponding ratio for MOX fuel fabrication, but lower than for plutonium
conversion and immobilization. )

Beyond-Design-Basis Earthquake. All of the proposed operations would be in either existing or new
facilities that would be expected to meet or exceed the requirements of DOE O 420.1 (DOE 1995) and
DOE-STD- 1020-94 (DOE 1994b) for reducing the risks associated with natural phenomena hazards. The
proposed surplus plutonium disposition would be characterized as Performance Category 3 facilities. Such

facilities would have to be designed or evaluated for a design basis earthquake with a mean annual exceedunce
probability of 5x 104, corresponding to a return period of 2,000 years. For sites such as Lawrence Livermore
National Laboratory (LLNL), which are near tectonic plate boundaries, the requirements would include a mean
annual seismic hazard exceedance probability of 1.Ox10“3, or a return period of 1,000 years.
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The numerical seismic design requirements detailed in DOE-STD- 1020-94 are stnrctured such that there is
assurance that specific performance goals are met, For plutonium facilities (Performance Category 3), the
performance goal is that occupant safety, continued operation, and hazard confinement would be assured for
earthquakes with an annual probability exceeding approximate y 1x10-4. There is sufficient conservatism in
the design of buildings arrd the structures, systems, and components important to safety that these goals should
& met given that they m designed against earthquakes with an estimated mean annual probability of 5X10-4.

While the DOE order and standard require site-specific seismic evaluations, results of 1980s seismic studies
were repotied for all DOE sites to illustrate the variability among them, Estimated maximum horizontal
ground sutiace accelerations for the design basis earthquake are 0.20g for Hanford, 0, 17g for the Idaho
National Engineering and Environmental Laboratory (INEEL), 0.57g for LLNL, 0.21 g for the Los Alamos
Nationrd Laboratory (LANL), O.13g for Pantex, and O.18g for SRS (DOE 1994c), In all cases, there is great
uncertainty as to the annual probability of exceeding a specific ground acceleration for a site, as well as the
maximum ground acceleration corresponding to a specific annual probability or return period. Estimated
gruund accelerations for earthquakes with a mean annual probability of 1x 10-4 (comsponding to return periods
of 10,000 years) are 0.39g for Hanford, 0.24g for INEEL, 0.82g for LLNL, 0.37g for LANL, 0,21 g for Pantex,
and 0.32g for SRS (DOE 1994c). In general, estimated ground accelerations for return pericds exceeding
10,000 years have not been estimated for these DOE sites.

By contmst, nonnuclear structures at these sites and the sumounding community would be constructed to the
standards of the Uniform Building Code for that region, These peak acceleration values are 50 to 82 percent
of the peak acceleration design requirements for plutonium facilities in the same area and correspond

approximately tO DOE pefiO~ance CategOV 1 facilities with 500-year return intervals. During major
earthquakes, structures built to these Uniform Building Code requirements would be expected to suffer
significantly more damage than reinforced-concrete structures designed for plutonium operations,

At sites far from tectonic plate boundties, deterministic techniques such as those used by the U.S. Nuclear
Regulatory Commission (NRC) in evaluating safe-shutdown earthquakes for the siting of nuclear reactors have
also been used to detemsine the maximum seismic ground motion requirements for facility designs. These
techniques involve estimating the ground acceleration at the proposed plant either by assuming the largest
historical earthquake within the tectonic province or by assessing the maximum earthquake potential of the
appropriate tectonic structure or capable fault closest to the plant. For NRC-licensed reactors, this technique
resulted in safe-shutdown earthquakes with estimated return periods in the 1,000- to 100,000-year range
(DOE 1994c:C-17).

All the existing facilities under considemtion in the SPD EIS have had seismic evaluations demonstrating that
they meet the seismic evaluation requirements for the design basis earthqutie. Some facilities, such as
Building 332 at LLNL under consideration for preparation of the lead test assemblies, have had extensive
evaluations of the ability of the stmctures, systems, and components important to safety to survive a range of
seismic loadings. Evaluations reported in the LLNL Sire- Wide EIS (DOE 1992) indicate that Building 332
would suwive a postulated 0,8g earthquake and retain those features essential for the safe containment of
mdioactive materials. The estimated return interval for this level of ground accelerations is about 10,000 years.
The facility was also examined for damage due to a 0.9g earthquake and found to be survivable
(DOE 1992:app. D.5.2.1 ), albeit with some potential for loss of confinement due to equipment damage in
safety systems (DOE 1992:table I-14),

The magnitude of potential etiquakes with return periods greater than 10,000 years is highly uncertain. For
purposes of the SPD EIS, it was assumed that at all the candidate sites, earthquakes with return periods in the
100,~- to 10-million-year range might result in sufficient ground motion to cause major damage to even a
modem, well-engineered and well-constructed plutonium facility. Therefore, in the absence of convincing
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evidence otherwise, a total collapse of the plutonium facilities was assumed to be scientifically credible and
within the rule of reason for return intervals in this range.

Each data report presents an analysis of total collapse. The immobilization and MOX data reports are fairly
consistent in their use of damage estimates and release fractions. They assume that material in storage
containers in vault storage would be adequately protected from the scenario energetic, for a damage ratio of
zero in the vault. They also assume powder ARF and RF values of 1.Ox10-3 and 0.3, respectively. The pit
conversion data reports assume a damage ratio of 50 percent for material held in storage containers, applies
cumulative ARF and RF values of 2.7x10-3 to powder subject to seismic vibration, free-fall spill, and turbulent
air cuments; and also presents a resuspension source term.

For the SPD EIS, the pit conversion soume term was mnditied by adjusting the damage ratio in the vault from
0.5 to O baaed on the corms~nding analyses in the immobilization and MOX data reports, and adjusting the
ARF and RF values for powder to 1.Oxl 0-3 and 0.3, respectively. It is recognized that these adjustments are
in the nonconservative direction, but either set of assumptions is considered technically sound and defensible.
The value of 2.7x10-3, used in the pit conversion data report, is based on seismic-induced collapse of large
structures into loose bulk powden this assumption is considered unnecessarily conservative given the
expectation of containered storage for the majority of the powder inventosy at any given time. The
resuspension source term was kept (and was not applied to either immobilization or MOX). Although worth
noting, this difference between the data reports is not considered P*ICUIWIY significant, for the resuspension
source term constitutes only 30 percent of the total.

The frequency for all beyond-design-basis earthquakes for all facilities is reposted in the SPD EIS as extremely
unlikely to beyond extremely unlikely (the pit conversion facility data report estimated a frequency of less than
1x10-6 per year.) They are reported as such because the uncertainties inherent in associating damage levels
with earthquake frequencies become overwhelming below frequencies of about 1,Ox 10-5 per year.

Filtration Efficiency. The immobilization and MOX data reports use a building filtration efficiency of

1.0x10-5 for particulate releases (except for Building 221-F, which is filtered through the F-Area sand filter).
The pit conversion data report uses a building filtration efficiency of 2.OX104. For consistency, the pit
conversion source terms have been adjusted to reflect an LPF of 1.Ox10-5. This is reasonable because it is
expected that the ventilation efficiencies of all HEPA-filtered buildings would be essentially the same.

Beyond-Hlgn-Baais Fire. The MOX data report presents an analysis of a beyond-design-basis tire whose
basis in terms of scenario definition was from the Data Report for Plutonium Conversion Facility, (Smith,
Wilkey, and Siebe 1996), which was produced for the Srorage and Disposition Final PEIS (DOE 1996b).

Neither the pit conversion nor the immobilization data reports contain analyses of a beyond-design-basis fire.

For the SPD EIS, kyonddesign-baais fires were developd for pit conversion and immobilization by replacing
the building filtration LPF with an LPF of 1.4 percent, in accordance with the beyonddesign-basis scenario
definition presented in the Dara Report for Plufonium Conversion Faci/ify and adapted for the MOX fuel
fabrication analysis. (For pers~ctive, it resulted in a ratio of design basis tire to beyond-design-basis fire
source term values that are within a factor of 2 of the corresponding ratio for MOX fuel fabrication.)

It is understd that the LPF of 1,4 percent is based on a facility-specific analysis of the Plutonium Finishing
Building (PF-4) in Technical Area 55 at LANL, and that an analysis of other facilities using the same
phenomenological assumptions might yield somewhat different results. However, for the purpose of this
analysis, and considering the degree of similarity expected between facilities as a result of required
plutonium-hmdling practices, this value was used generically in the assessment of beyond-design-basis tire.
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K.1.5.2 Facility Accident Scenarios

K.1.5.2.1 Pit Conversion Facility

A wide mnge of potential accident scenarios were considered for the pit conversion facilit y. These scenarios
are considered in detail in the pit conversion facility data reports (UC 1998a, 1998e, 1998k, 19981). The
analysis assumes that the pit conversion facility is Iwated in a new or upgraded existing building designed to
withstand design basis natrrml phenomena hazards such as earthquakes, winds, tomadms, and floods such that

no unfiltered releases would be expected. Also, no site-specific accidents conducive to releases arc identified.
Therefore, the potential accident scenarios apply to all four candidate sites.

Analysis of the proposed process operations for the pit conversion facility identified the following broad
categories of accidents: aircraft crash, criticality, design basis earthquake, beyond-design-basis earthquake,
explosion, tire, Ids or spills, and tritium release. Basic characteristics of each of these postulated accidents
are described below. Additional discussion of scenario development based on consistency concerns can be
found in Section K, 1,5,1.

Aircraft Crash. A crash of a large, heavy commercial or military aircraft directly into a reinforced-concrete
facility could damage the structure sufficient to breach confinement and dlspeme material into the environment,
A subsequent fuel-fed tin could provide energy to further damage structures and equipment, aerosolize
materiat, and drive materials into the environment. Source terms arc highly s~ulative but would be ex~tcd
to exceed those from the beyond-design-basis earthquake. At all sites except Pantex, the frequency of such
a crash is below 10-7 pr year.

Criticality. Errgin~ti and administrative controls should be available to ensure that the double+ontingency
principles win place for all portions of the process. It is assumed that human error results in multiple failures
letiln to an inadvertent nuclear criticality. The estimated frequency of this accident is in the range of 10-4

tto 10“ per year. A bounding source term resulting from 10]9 fissions is assumed.

Mlgrr Baais Earthquake. The principal design basis natural phenomena event that could release material
to the environment is the design basis earthquake, While the major safety systems. including building
confinement and the building HEPA filtration system should continue to function, the vibratoV motion would
be expected to resuspend loose plutonium powder within gloveboxes and cause some minor spills. These
would be picked up by the ventilation system and filtered by the HEPA filters &fore release from the buildlng.
Although highly uncertain, the source temr should be much lower thm that postulated for the
beyond-design-basis earthquake. Based on an LPF of 1.Ox10-5 for two HEPA filters, a stack release of
3.9x10”4 g (1 .4x10”S OZ) is postulated. The estimated frequency of this accident is in the range of 10-4 to
10-2 per year,

Beyond-Design-Basis Earthquake. The postulated kyond-design.basis earthquake is assumed to be of
sufficient magnitude to cause total collapse of the process equipment, building walls, mf, and floors, and loss
of the containment fmrction of the building, The material in the building is assumed to be driven airborne by
the seismic vibrations, free-fall during the collapse, and impact. Molten metal in furnaces is also assumed to
bum in the aftermath of the collapse, An instantaneous plus-msuspcnsion ground-level release of 39 g ( 1.4 OZ)

of rcspirable plutonium is estimated for the process area. While the release of an additional 2,529 g (89 OZ)
from the vault would be possible, it would be unlikely given the.expected packaging of materials in the vault.
The estimated frequency of this accident is in the range of 10-5 to 10“7per year.

Explosion. The bounding explosion is a deflagration of a hydrogen gas mixture inside the hydride oxidation

(HYDOX) furnace. The deflagration is resumed to result from multiple equipment failures and operator errors

K-16



Faci/i& Accidenrs

that lead to a buildup of hydrogen and a flow of oxygen into the inert-atmosphere glovebox used in the
HYDOX prwess. Also assumed is an MAR of 4.5 kg (9,9 lb) of plutonium powder, and given the venting
of pressurized gas through the powder, bounding ARF and RF of O.I and 0.7, respectively. The explosive
energy wouId k sufficient to damage glovebux windows but insufficient to threaten the building HEPA filter
system, Based on an LPF of 10x 10“5 for two HEPA filters, a stack release of 3.2x 10-3 g (1.1 x10-4 OZ) is
postulated. The estimated frequency of this accident is in the range of 10“2 to 10-4 per year.

Fire. Accotilng to the several safety analyses of the plutonium facility at LANL, the bounding fire within the
pit conversion facility is a tire involving all of the gloves in a glovebox used for blending plutonium powder.
A flammable cleaning liquid is assumed to be brought into the glovebox, in violation of prucedure, then to spill
and ignite. The gloves are assumed to be stowed outside the glovebox but to be ignited by the tire and
completely consumed. An MAR of 2 g (0.07 OZ)of plutonium dust is assumed for each of 12 gloves, with all
of the 24 g (0.85 OZ)assumed to be aerosolized. The sprinkler system is assumed to function and protect the
mm and remainder of the building. Also assumed m arr ARF of 0.05 and an RF of 1.0, resulting in a 1.2-g
(0.04-oz) release to the buildin ventilation system. Based on an LPF of 1.0x10”5 for two HEPA filters, a stack

frelease of 1.2x10-5 g (4.2x10- OZ)ISpostulated. The estimated frequency of this accident is in the range of
10-2 to 104 ~r year.

Leaks or Spills of Nuclear Material. The most catastrophic leak or spill postulated would result from a
forklift or other large vehicle mnning over a package of nuclear material and breaching the storage container.
If a 4-kg (8.8-lb) package of plutonium oxide were breached, a total airborne release of 0.44 g (0.016 OZ) to
the room would uccur, and after HEPA filtration of the facility exhaust, a total release of 4.4x10-6. This
accident has an estimated frequency in the range of 10-4 to 10-6 per year.

Tritium Release. A major glovebox fire is assumed to heat multiple parts contaminated with up to 20 g
(0.7 1 OZ)of tritium and convert all of it into tritiated water vapor. Very conservatively, the ARF, RF, and LPF
are all assumed to be 1.0, resulting in a release of 20 g (0.71 OZ)(1.9x10-5 Ci) through tfze stack to the
atmosphere. The estimated frequent y of this accident is in the range of 10-4 to 106 per year.

K.1.5.2.2 Immobilization Facifity

A wide range of potential accident scenarios are reflected in the immobilization facility data reports
(UC 1998b, 1998c, 1998f, 1998g, 1998i, 1998j). The analysis assumes that the immobilization facility is
lucated in a new or upgraded existing building desigrrd to withstand design basis natural phenomena hazards
such as earthquakes, winds, tornadoes, and flocds such that no untiltemd releases would b expected. Also,
no site-specific accidents conducive to releases are identified. Therefore, the potential accident scenarios apply
to all four carrdldate sites. Additional discussion of scenario development based on consistency concerns can
be found in Section K. 1.5.1.

Analysis of the proposed process operations identified specific scenarios for the conversion prucess, each of
the immobilization options (ceramic and glass), and the canister-handling portion of the prucess. Design basis
and beyonddesign-basis earthquakes were identified for the overall facility. Identified as accidents specific
to the plutonium conversion prwesses were a criticality, an explosion in HYDOX furnace, a calcining
fumace–glovebox fire, and a hydrogen explosion in the plutonium conversion room. For the ceramic
immobilization option, momover, a sintering fumace-glovebox fire was identified; for the glass immobilization

option, a melter eruption and a melter spill. All of the scenarios identified with the canister handling phase
were negligible compared with the conversion and immobilization scenarios.
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PLUTONIUM CONVERSION OPERATIONS

Critieafity. Review of the possibility of accidents attributable to plutonium conversion operations indicated
that the principal processes of concern include the halide wash operations, the HYDOX furnace, and the
sorting/unpacking glovebox, Engineered and administrative controls should be available to ensure that the
double-contingency principles are in place for all portions of the process. It is assumed that human error could
result in multiple failures leading to an inadvertent nuclear criticality. The estimated frequency of this accident
is in the range of 104 to 10-6 per year, A bounding source term resulting from 1019 fissions is assumed.

Explosion in HYDOX Furnace. The bounding explosion is a deflagration of a hydrogen gas mixture inside
the HYDOX furnace, The deflagration is assumed to result from multiple equipment failures and operator
errors that lead to a buildup of hydrogen and a flow of oxygen into the inert-atmosphere glovebox used in the
HYDOX process. Also assumed is an MAR of 4.8 kg (11 lb) of plutonium powder, and given the venting
pressurized gas tbmugh the powder, bounding ARF and RF of 0.1 and 0.7, respectively. The explosive energy
would be sufficient to dama e glovebox windows but insufficient to threaten the building HEPA filter system.

5Based on an LPF of 1.Ox10- for two HEPA filters, a stack release of 3.4x 10-3 g (1.2x10-4 OZ)is postulated.
The estimated frequency of this accident is approximately 10-3 per year or in the unlikely range.

Hydrogen Explosion in Plutonium Conversion Room. A supply pipe leak in the plutonium conversion
mum could result in a hydrogen explosion. Conversion of plutonium metal is accomplished using the HYDOX
process, which entails the introduction of hydrogen gas. Were the hydrogen supply piping to leak into the
operating/maintenance room, the gas could be ignited by an electrical short or operating mechanical
equipment, causing an explosion. Depending on the volume of the leak, the s~ctural integrity of the glovebox
glove ports could fail and disperse the plutonium oxide. It is assumed that the building ventilation does not
fail, and that the two HEPA filters provide filtration prior to discharge of the powder to the stack. An entire
day’s inventory of 25 kg (55 lb) of plutonium oxide powder is assumed present in the plutonium conversion
gloveboxes. Based on an ARF of 5x 10-3, an RF of 0.3, and an LPF of 1.Ox10-5 for two HEPA filters, a stack
release of 3.8x10-4 g (1.3x 10-5 OZ)of plutonium is postulated. The estimated frequent y of this accident is

approximately 10-3 per year or in the unlikely range.

Furnace-Initiated Glovebox Fire (Calcining Furnace). It is assumed that a fault in the calcining furnace
results in the ignition of any combustibles (e.g., bags) left inside the glovebox. The tim would k self-limiting,
but would cause suspension of the radioactive material. It is also assumed that the glovebox (including the
window) maintains its structural integrity, but that the internal glovebox HEPA filter fails. All of the loose
smface contamination within the glovebox, assumed to be 10 percent of the daily inventory (4.5 kg [9.9 lb]
of plutonium) of the calcining furnace, is assumed to be involved. Based on an ARF of 6x 10-3, an RF of 0.01,
and an LPF of 1.Ox 10“5 for two HEPA filtem, a stack release of 2.7x10-7 g (9,5x 10-9 OZ) of plutonium is
postulated. Tbe estimated frequency of this accident is in the range of 10-4 to 10-6 per year.

CERAMIC IMMOBILIZATION O~ION

Criticality. Review of the possibility of accidents attributable to the ceramic immobilization operations
indicated that the principal operation of concern is the rotary splitter tumbler. Engineered and administrative
controls should be available to ensure that the double-contingency principles are in place for all portions of
the prucess. It is assumed that human error results in multiple failures leading to an inadvertent nuclear
criticality. The estimated frequency of this accident is in the mnge of 104 to 10-6per year, A bounding source
term resulting from 1019 fissions is assumed.

Design Baais Earthquake. The principal design basis natural phenomena event that could release material
to the environment is the design basis earthquake. While the major safety systems, including building
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confinement and the building HEPA filtration system should continue to function, the vibratory motion would
be expected to suspend Imse plutonium powder within gloveboxes and cause some minor spills. These would
h picked up by the ventilation system and filtered by the HEPA filters before release from the building. Most
material storage containers are assumed to be engineered to withstand design basis earthquakes without failing.
For plutonium conversion, it is assumed that at the time of the event the entire day’s inventory (25 kg [55 lb]
of plutonium) is present in the form of oxide powder. For the ceramic immobilization portion, this includes
the oxide inventories from the rotary splitter, oxide grinding, blend and granulate feed storage, drying and
storage, pressing, inspection, and load trays and weigh areas. Although the source term is highly uncertain,
an assessment of the MAR, ARF, and RF for each of the process areas indicated a potential for the release of
38 g (1.3 OZ)of plutonium to the still-functioning building ventilation system and 3.8x10”4 g (1 .3x10-5 OZ)
frum the stack. The nominal frequency estimate for a design basis earthquake affecting new DOE plutonium
facilities is 5X10-4 per year, or in the unlikely range.

Beyond-Design-Basis Earthquake. The postulated beyond-design-basis earthquake is assumed to be of
sufficient magnitade to cause total collapse of the prucess equipment, building walls, roof, and floors, and loss
of the containment function of the building. The material in the building is assumed to be driven airborne by
the seismic vibrations, free-fall during the collapse, and impact. Material in storage containem in vaults would
be adequately protected from the scenario energetic. Although the source term is highly uncertain, an
assessment of the MAR, ARF, and RF for each of the process areas indicated a potential for the release of 19 g
(0.67 OZ) of plutonium at ground level. The estimated frequency of this accident is in the range of 10-5 to
10-7 per year.

Fumace.Initiated Glovehox Fire (Sintering Furnace). It is assumed that the sintering gas supplied to the
furnace gloveboxes is a safe gas mixture—hydrogen and argon. Human errors are at issueaither a
vendor/supplier that causes a supply of air or noninerting gas to be supplied to the furnace glovebox, or a
piping error at the facility itself, in which oxygen is inadvertently substituted for the inert gas. Any
combustibles (e.g., bags) left inside the glovebox could ignite, causing a glovebox tire. It is assumed that the
fire is self-limiting, but causes suspension of the radioactive material. It is also assumed that the glovebox

(including the window) maintains its stnrctural integrity, but that the internal glovebox HEPA filter fails. All
of the Iuose surface cuntarrsination within the glovebox, assumed to be 10 percent of the daily invento (25 kg

Y[55 lb] of plutonium) of tie calcining furnace, is assumed to b involved. Based on an ARF of 6X 10-. an RF
of 0.01, and an LPF of 1.0xIO-5 for two HEPA filtem, a stack release of 1.5x 10-6 g (5.3x1 0-8 OZ)of plutonium
is postulated. The estimated frequency of this accident is in the range of 10-4 to 10-6 per year.

GLASS IMMOBILIZATION OPTION

Design Baais Earthquake. The principal design basis natural phenomena event that could release material
to the environment is the design basis earthquake. While the major safety systems, including building
confinement and the building HEPA filtration system should continue to timction, the vibratory motion wou Id
be expected to sus~nd Iuose plutonium powder within gloveboxes and cause some minor spills. These would
be picked up by the ventilation system and filtered by the HEPA filters bfom release from the building. Most
material storage containers are assumed to be engineered to withstand design basis earthquakes without failing.
For plutonium conversion, it is assumed that at the time of the event the entire day’s inventory (25 kg [55 lb]
of plutonium) is present in the form of oxide powder. For the glass immobilization portion, this includes oxide
inventories from the rotary splitter, oxide grinding, blend melter, and feed storage. Although the source term
is highly uncertain, an assessment of the MAR, ARF, and RF for each of the process areas indicated a potential
for the release of 33 g (1.2 OZ)of plutonium to the still-functioning building ventilation system and 3.3x I0“4 g
(1.2x10-S OZ)from the stack. The nominal frequency estimate for a design basis earthqu&e affecting new
DOE plutonium facilities is 5x I0-4 per year, or in the unlikely range.

K-19



Surplus Pluroniunl Disposition Drafi Etzvironmetirul Inlpc(crSfafement

Beyond-Design-Basis Earthquake. The postulated beyond-design-basis earthquake is assumed to be of
sufficient magnitude to cause total collapse of the prwess equipment, building walls, roof, and floors, and loss
of the containment function of tbe building. The material in the building is assumed to be driven airborne by
the seismic vibrations, free-fail during the collapse, and impact. Material in storage containers in vaults storage
would & adequately protected from the scenario energetic. Although the source temr is highly uncertain, an
assessment of the MAR, ARF, and RF for each of the process areas indicated a potential for the release of 17 g
(0.60 OZ)of plutonium released at ground level. The estimated frequency of this accident is in the range of
I0-5 to 10-7 per year.

Melter Eruption. A melter eruption could result from the buildup of impurities in, or addition of impurities
to, the glass frit or melt. Impurities range from water, which could cause a steam eruption, to chemical
contaminants, which could react at elevated temperatures and pruduce a highly exothennic reaction (emption
or deflagration). The resulting sudden pressure increase could eject the fissile material bearing melt liquid into
the processing glovebox structure. However the energy release would likely be insufficient to challenge the
glovebox structure, It is assumed that the entire contents of the melter, about 1.4 kg (3. I lb) of plutonium, are
ejected into the glovebox. Based on an ARF of 4X10-4, an RF of 1, and an LPF of 10x} 0“5 for two HEPAs,
a stack release of 1.4x104 g (4.9x 10-8 OZ)of plutonium is postulated. The estimated frequency of this accident
is approximately 2.5x 10-3 per year, or in the unlikely range.

Melter Spill. A melter spill into the glovebox could occur due to improper alignment of the pruduct glass cans
during pouring operations. The melter glovebox enclosure and the off-gas exhaust ventilation system would
confine radioactive material released in the spill. The glovebox soucture and its associated filtered exhaust
ventilation system would not be impacted by this event. It is assumed that the entire contents of the melter,
about 1.4 kg (3.1 lb) of plutonium, are spilled into the glovebox. On the basis of an ARF of 2.4x 10-5, a RF
of 1, and an LPF of 1.0x10”5 for two HEPAs, a stack release of 3.3x 10-7 g (1.2x10-8 OZ) of plutonium is
postulated. The estimated frequency of this accident is approximate y 3x 10-4 pcr year, or in tbe unlikel y range.

CAN-IN-CANISTER OPERATIONS

Can-Handling Accident (Before Shipment to Vitrification Facility). A can-handling accident would
involve a can containing either ceramic pellets or a vitrified glass log of plutonium material. Studies

supporting the DWPF SAR (DOE 1994c) indicate that the source term resulting from dropping or tipping a
log of vitrified waste, even without credit for the steel canister, would be negligible. Both surplus plutonium
immobilization technologies (ceramic and glass) result in a form with a durability that is comparable to that
of the DWPF vitrified waste from, Consequently, no postulated can-h~ndling event would result in a
radioactive release to the environment,

Melter Spill (Melt Pour at Vitrification Facility). Analysis of a spill of melt material was included in studies
performed in support of the DWPF SAR. According to that analysis, the source temr resulting from the

dropping or tipping a log of vitrified waste, even without credit for the steel canister, would be negligible.
Both surplus plutonium immobilization tccbnologies (ceramic and glass) result in a form with a dmability that
is comparable to the DWPF vitrified waste form. Consequently, it is postulated that no melter spill event
results in a radioactive release to tbe environment.

Canister Handling Accident (After Melt Pour at DWPF). Analysis of events involving the handling and
storage of vitrified waste canisters was included in studies performed in support of the DWPF SAR. Results
of that analysis indicate that the source term resulting from the dropping or tipping of a log of vitrified waste,
even without credit for the steel canister, would be negligible. Both surplus plutonium immobilization
technologies (ceramic and glass) result in a form with a durabi lity that is comparable to the DWPF vitrified
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waste form, Consequently, it is postulated that no canister-handling event results in a radioactive release to

the environment,

K.1.5.2.3 MOX Facility Accident Scenarios

A wide range of potential accident scenarios were considered in the analysis reflected in the MOX facility
SPD EIS data reports, (UC 1998d, 1998h, 1998m, 1998n). The analysis assumes that the MOX facility is
Imated in a new or upgraded existing buildlng designed to withstand design basis natural phenomena hazards
such as eanhquakes, winds, tornadoes, and floods such that no unfiltered releases would be expected.

Analysis of the proposed process operations for the MOX facility identified the following broad categories of
accidents: aircraft crash (Pantex only), criticality, design basis earthquake, beyond-design-basis earthquake,

explosion in sintering furnace, tire, and beyond-design-basis tire. Basic characteristics of each of these
postulated accidents are descrikd below. Additional discussion of scenario development based on consistency
concerns can be found in Section K.1 .5.1.

Aircraft Crash. A crash of a large, heavy commercial or military aircraft directly into a reinforced-concrete
facility could damage the structure sufficiently to breach confinement and disperse material into the

environment. A subsequent fuel-fed tire could provide energy to further damage strrrctures and equipment,
aerosolize material, and drive materials into the environment. Source terms are highly speculative but would
be expected to exceed those from the beyond-design-basis earthquake. At all sites except Pantex. the
frequent y of such a crash is below 10-7 per year.

Criticality. Review of the possibility of accidents for the MOX facility indicated no undue criticality risk
associated with the proposed operations. Engineered and administrative controls should be available to ensure
that the double-contingency principles are in place for all portions of the process. It is assumed that human
error could result in multiple failures Ieadin to an inadvertent nuclear criticality. The estimated frequency

tof this accident is in the range of 10-4 to 10“ per year. A bounding source term resulting from 1019 fissions
is assumed.

Design Basis Earthquake. The principal design basis natural phenomena event that could release material
to the environment is the design basis earthquake. While the major safety systems, including building
confinement and the building HEPA filtration system should continue to function, the vibratory motion would
be expected to resuspend loose plutonium powder within gloveboxes and cause some minor spills. These
would be picked up by the ventilation system and filtered by the HEPA filters before to release from the
building. Material storage containers including cans, hoppers, and bulk storage vessels arc assumed to be
engineered to withstand design basis earthquakes without failing. Although the source term is highly
uncertain, an assessment of the MAR, ARF, and RF for each of the prwess areas indicated a potential for the
release of 4 g (O.14 OZ)of plutonium (in the form of MOX powder) to the still-functioning building ventilation
system and 4.OX10-5 g (3.5 x10-7 OZ) from the stack. The nominal frequency estimate for a design basis
earthquake for new DOE plutonium facilities is 5x10-4 per year, or in the unlikely range.

Beyond-Design-Basis Earthquake. The postulated beyond-design-basis earthquake is assumed to be of
sufficient magnitude to cause total collapse of the process equipment, building walls, roof, and flours, and loss
of the containment function of the building. The material in the building is assumed to be driven airborne by
the seismic vibrations, free-fall during the collapse, and impact, Although the source term is highly uncertain,
an assessment of the MAR, ARF, and RF for each of the process areas indicated a potential for the release of
124 g (4.4 OZ)of plutonium (in the form of MOX powder) at ground level. The estimated frequency of this
accident is in the range of 10“5 to 10-7 per year.
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Explosion in Sintering Furnace. The several furnaces proposed for the MOX firel fabrication process all use
nonexplosive mixtums of 6 prcent hydrogen and 94 percent argon, Given the physical controls on the piping
for nonexplosive and explosive gas mixtures, operating prucedrrres, and other engineered safety controls,
accidental use of an explosive gas is extremely unlikely, though not impossible, A bounding explosion or
deflagration is postulated to uccur in one of tbe three sintesing furnaces in the MOX facility buildlng. Multiple
equipment failures and operator errors would bc required to lead to a buildup of hydrogen and an inflow of
oxygen into the inert furnace atmosphere. As much as 5.6 kg (12.3 lb) of plutonium in the fom of MOX
powder would beat risk, and a bounding ARF of 0.01 and RF of 1.0 is assumed. Based on an LPF of 1.0x10-5
for two HEPA filters, a stack release of 5.6x104 g (2.OX10-5 OZ)of plutonium (in the fomr of MOX powder)
is postulated, It is estimated that the frequency of this accident is in the range of 10“4 to 10-6 per year.

Fire. The design basis ti~ is postulated to recur in the pllet-pmessing area. The fire is assumed to involve
all of the hydraulic fluid, lubricants, and other combustibles within that area. All of the MOX powder (5,6 kg
[12,3 lb] of plutonium) in the pelleting press and feed hopper is assumed to be involved, Based on an ARF
of 6x10-3, an RF of 0.01, and an LPF of 1.Oxl 0-5 for two HEPA filters, a stack release of 3.4x10-6 g
(1.2x107 OZ)of plutonium (in the fomr of MOX powder) is postulated. It is estimated that the frequency of
this accident is in the range of 10-4 to 10-6 per year,

Beyond-Design-Basis Fire. The MOX facility would be built and operated such that there would be
insufficient combustible materials to support a large tire. To bound the possible consequences of a major tire,
a large quantity of combustible materials are assumed to bs introduced into the prmess area near the blending
area, which contains a fairly large amount of plutonium. A major tire is assumed to occur that causes the
building ventilation and filtration systems to fail, possibly due to clogged HEPA filters. A total of 11 kg
(24 lb) of plutonium in the fom of MOX powder is assumed at risk. Based on an ARF of 6X10-3, a RF of
0.01, and an LPF of 1,4xIO”2 for two damaged, clogged HEPA filters, a stack release of 9.4x10-3 g
(3.3x104 OZ)of plutonium (in the form of MOX powder) is postulated, It is estimated that the frequency of
this accident is less than 10-6 per year,

K.1.5.2.4 Lead Assembly Accident Scenarios

Design basis and &yond-design-basis accident scenarios have &n develo@ for the fabrication of MOX fuel
lead assemblies. These scenarios are discussed in detail, with specific assumptions for each facility and site,
in the site data reports (O’Connor 1998a, 1998b, 1998c, 1998d, 1998e). In spite of efforts by all parties,
however, some inconsistencies exist between the data reports. This does not imply technical inaccumy in any
analysis; it merely reflects the uncertainties and reliance on convention inherent in accident analyses in generaJ.
In preparing the accident analysis for the SPD EIS, therefore, information in the data reports was modified or
augmented to ensure the consistency, as appropriate, that is necessary for a reliable comparison of lead
assembly fabrication accidents and the other accidents analyzed herein, Modifications were made to ensure
that to the extent practical, differences in analytical results were based on actual differences in facility
conditions, as opposed to arbitrary differences in analytical methods or assumptions. One change, reflected
in Table K-2, involved the assumption for all accidents of an isotopic composition of plutonium identical to
that assumed in the analyses of pit disassembly and conversion and MOX fuel fabrication.

Crfticahty. Cridcalides could be postulated in several areas (e.g., powder storage, the gloveboxes involved
in mixing, the furnace, the fuel rod storage area). The estimated frequencies associated with these events
would vary depending on the controls in place, the number of operator movements, and the amount of fissile

material present. A generic approach was taken with respect to the selection of the specifics of this event,
rather than selection of a criticality scenario associated with a specific operation in the lead assembly
fabrication,
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Table K–2. Isotopic Composition of Plutonium
Used in Lead Assembly Accident Analysis

Isotope Weight Percent

Plutonium 238 3.OX10“2

Plutonium 239 92.2

Plutonium 240 6.46

Plutonium 241 5.OXI0-2

Plutonium 242 I.OXIO-’

Americium 241 9.OXIOI

The criticality source tem stipulated in the data reports was mdlticd to make it identical to the corresponding
source term used in the assessment of criticality in the pit conversion, immobilization, and MOX facilities.
That source term is based on a fission yield from 1.Oxl O19 fissions in ~ oxide pOwder. The dlscussiOn

provided in Section K. 1.5 on criticality is also applicable here.

Design Basis Eacthqsmke. An earthquake appropriate with the facility’s design basis was seluted. For this
event, major pofiions of the process line gloveboxes are assumed to be bmachcd, mtilng the contents available
for release. The stnrage vault and ~eiving area m assured to have suitable storage containers for plutonium
oxide that would survive the earthquake (storage containers with double containment). In-process material
in gloveboxes is, however, more vulnerable, as are powder storage areas that may exist. Of particular concerns
w the dis~mable powders at the powder-blending stations. Finished pellets and fuel mds are thought to be
generally nondispersable, even though they could escape the gloveboxes. In this earthquake, some
non-seismically qualified process equipment could fail, and some process material spill. It is also
conservatively assumed that glovebox filtration would fail.

The lead assembly data reports use ARF and RF vafues of 1,Oxl 0-2 arrd 0.2, respectively, for plutonium oxide
in cans involved in a design basis earthquke. These values are based on DOE-HDBK-3O1O-94
recommendations for the suspension of brdk powder by debris impact and air turbulence from falling objects.
For consistency with the desigrr basis accident analyses for the other facilities, these values were changed to
10x 10-3 and 0.1, values based on DOE-HDBK-301 O-94 ~ommendations for the sus~nsion of brdk powder
due to vibration of substmte from shock-impact to powder confinement (e.g., gloveboxes, cans) due to external
energy (e.g., seismic vibrations). Such values are appropriate for earthquakes in which structural integrity is
largely maintained and there is not a significant amount of debris or falling objects.

Beyond-W1gn-Basis Earthquake. For this analysis an event much more severe. in consequences tharr would
be expected from the desigrr basis earthquake was examined. For some existin DOE facilities, the estimated

fseismic frequencies of bsyonddesign-basis events can k greater tharr 1.Oxl 0- per year. The design basis for
every building in the complex varies considerably depending on site specifics, including the type of
construction used in the building. Admageassessment of the facility is futiher complicated bytie fact that
seismic considerations could also binco~omted intheglovebox design oftie facility. Unreality, sucha
catmtropMc event mayor maynotdemolish the building andthegloveboxes. However, forthe purposes of
illustrating ahi@+onquence ~cident, total demolition of the buildlng is assumed. Inthisevent, nocrcdit
is ttien for the building, filters, or gloveboxes.

Inthedata report, unestimated frequency of 1.0x10-6 peryear iscited as appropriate, Toacknowledge the

high degree of unceflainty in assessing a frequency of this scenario, a range of extremely unlikely to beyond
extremely unlikely has ken assigned to this event.

The source term for the beyond-design-basis earthquake includes a contribution from the plutonium storage
vault, theassumed DRbeing5 percent, Thevalues used forthe ARF, RFandvault DR-l,Oxl O-3,0.3, and
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O, respectively-derive from adjustments consistent with the analysis of the corresponding scenario in the

MOX facility data report, This results in a reduction of the source term for this accident by a factor of 2, to
11 g (0,39 02) plutonium.

Extensive analyses have been performed on the seismic hazard at LLNL and the response of the plutonium
facility, Building 332, to that hazard, According to the geology and seismology studies characterizing the
nature and magnitude of the seismic threat, there is no physiographic basis for postulating earthquake

magnitudes and grmrnd accelerations higher than ~chter magnitude 6.9 and 1. Ig, respectively. Building 332,
fncrement III, has been evaluated for resistance to earthquakes and ground accelerations of these magnitudes

and found to be adequate. Events of significantly higher magnitude and ground acceleration would& required
to collapse Increment flL The frequency of these larger events would most likely be extremely low ( 1.Ox10-6
~r year or less), as the physiography of the dominant fault systems is such that they are thought incapable of
producing the required magnitudes of ground accelerations (Coats 1998). Results of a number of reviews of
Increment III indicate that the actual ground motion needed to cause collapse of the structure is above 1,5g,
Based on the cumnt LLNL hazard cume and various estimates of the fragility curves for collapse of
fncrement ~, the frequency of collapse is estimated at 10x 10-7~r year or less (Mumy 1998). The frequency
of a total collapse of Building 332 at LLNL is thus considered sufficiently low that additional examination is
deemed unnecessary.

Explosion. An explosion event was postulated in the sintering furnace in the lead assembly fabrication
facility. A nonexplosive mixture of 6 percent hydrogen and 94 percent argon is used in the furnace, Multiple
equipment and operator errors would have to occur to enable the buildup of an explosive mixture of
hydrogen and air in the box. It is assumed that green pellets are subjected to the direct force of the shock
waves resulting from such an explosion. It is further assumed that the gloveboxes involved in powder blending

are damaged indirectly by the explosion. It is not expected that the shock wave impacting this area would be
se~ere enough to significantly damage all of the storage inventory because interim storage containers would
provide some mitigation.

Fire. A moderate-size mom fire is assumed. Combustible material such as hydraulic fluid, alcohol, or
contaminated combustibles is assumed to be present in the room. Adjoining facilities such as offices
conceivably add to the risk of fires in the building. The gloveboxes m assumed to fail in the fire. The MOX
powder in interim storage is assumed to bc at risk and subjected to the thermal stress of the fire, given failure
of the gloveboxes. Because of the limited combustible makrial and mitigation features such as fire protection
systems and a firefighting unit, the event is assumed to be terminated. This fire is not severe enough to
jeopardize the overall confinement characteristics of the building.

The source term for the design basis fire analyzed in the lead assembly data reports is dominated by the
explosive release of high pressure from two plutonium oxide cans as they are heated to tbe point of failure.
The ARF and RF values for this phenomenon are 0.1 and 0.7, respectively, and reflect burst pressures on the
order of 25 to 500 psig. The Pokntid for this kind of release is highly uncertain, and a valid design bmis fire
may k defined without including it, as is the case witfr the data repofis for the other facilities. Therefore, for
greater consistency between the design basis fire for the lead assembly and those for the other facilities, it is
assumed that the two plutonium oxide cans are already open and vulnerable to the same phenomena as the rest
of the analyzed powder. This results in a reduction of the data report source tem by a factor of 38,

It is noteworthy that the lead assembly data report assumes a room fire, and the other data reports, a process
fire. This is not conside~ inconsistent: the lead azsembly processes m ex~ckd to be closer to one another

other than the MOX processes, so the potential for propagation of fire may be somewhat greater.
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Beyond-Design-Basis Pire. Fuel-manufacturing oprations do not involve the use of significant amounts of
combustible material. For the purpose of analysis, the lead assembly data reports define a kyond-design-basis
tim that results in building collapse, the breacb of material in the plutonium storage vault, and a lofted plume.
These assumptions, however, are inconsistent with the beyond-design-basis tires analyzed for tbe other
facilities. The beyonddesign-basis tim has therefore been mdlfied to reflect a rwm fire or building tire that
clogs the building HEPA filters, resulting in a ground-level, unfiltered release. The assumed LPF is 1.4x102
(Smith, Wllkey, and Sick 1996), consistent with the other analyses. Additionally, it is assumed that the fire
dms not involve the vault or that the storage canisters in the vault provide adequate protection for the duration
of the fire.
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K.2 FACILITY ACCIDENT IMPA~S AT HANFORD

The potential smrme terms arrd con~uences of postulated bounding facility accidents for each facilit y option
at Hanford are presented in Tables K-3 through K–9. Accident scenarios and soume terms were developed
from data repmts prepared for each tihnology. Consequences were estimated using the MACCS2 computer
code and local population and meteorology data. The consequences m prewnted for mean and 95th percentile
meteorological conditions.

Meteorological data are based on IO-m (33-ft) weather readings at Hanfoti for the 1996 calendar year.5 In
accordance with the MACCS2 fomrat quirements, the data set consists of 8,760 consecutive hourly readings
of windspeed, wind direction, PasquiO-Gifford stability class, and accumulated rainfall.

Population estimates for Hanford are for the year 2010, are based on the Census of Population and Housing,
1990 (DOC 1992), and are identical to the estimates used for the analysis of normal operations in this
SPD EIS. Population values are formatted into 16 smtom centered around the 16 standti compass directions,
which are further subdivided into 10 radial distance intervals out to 80 km (50 mi).

5 Ilre choice of calendar year was based primarily on data quality. For sonrccombinations of site and calendar year, the data set
contains significant gaps, making that dafs undesirable for use in disprsion tieling. As a ~sult. not all sites wet-c analyzed using
metrological data for the sam calendar year,

K-26

Electronic Resource Library
Digitized using best copy available.Viewing Hints:  Scroll down.For clearer viewing, use the magnifying tool to enlarge a specific section. You may print the document on your local printer, to produce a more legible copy.To minimize this message, click on the minus symbol in the upper left-hand corner.  



Table K-3. Accident Impacts of Fit Conversion Facility in FMEF at Hanford
Probbltlty
of Cancer Probablllty
Famllty at Cancer Population blent

D-e to Give” Dose D-e at FataUtv Dcu Cancer
N.ninv.lved to Site Given D&e Within F.tillti=

Source Frequency worker Nonl.volvcd Bmndary at Site 80 km Wlthln
Accident Term (a) (Der year) Metmrolw (rem) WorkeP (rem) Boundav” (Wmon-rem) so knb

Fire 1.2.103 Unlikely Mem 2,8x10-6 I. IXIWV 5.2.107 2.6%10-10 8.7x 104 4.3.10-7

9Sth Frcentile l.lxlo-~

Explosion 3.2x10-3 Unlikely Mean 7.3.10-4

95th percentik 2.8x103

b*s/spilk of 4.4.10-6 Exoemely Mean I .Ox10-f
nuckm material untikely 95th percentik 3.9.10-6

Triti.m relense 2.0. 10] Ext~mely Mew 7,8x102
unlikely 95th percentile 3,0.10-1

Criticality 1.0.1019 Extremely Ma 1.1.102
Fissions .nlikly 95th prcentik 3.3XI0-2

Design basis 3.9x10-4 Unlikely Mem 9.0.105
whquake 95th Frcentile 3.5XI04

Bevond-desirn- 1.7x10-2 Beyond Mean 2.9x 102
bns”isfire - ext”mmely

unlike]y 95th ~rcentile I. IXIO[

Beyond-design- 3.9.101 Extremely Mean 6,6X ION
bnsisemhq.ti unkkely to

teyond 95th percentile 2,5x 102

ext~mel y
unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a sinsle noninvolved worker at a distance of
1,OQOm [3,2S 1 ft] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at [he site boundary) if exposed to the indicated dose, T31evalue assumes that the accident has occurred.
b ~~timatd “Umkr of ,.mcer fat~lties i“ the ~“tire afisite pp”lation out to a distance of SO km (50 ~) if ex~sed tO the indical~

dose. me value assumes that the accident has occuned.

Key: FMEF, Fuels md Materials Examination Facility.

Noti Calculati using the source terms in the pit conve~ion data EPrt, as mdi!id in Section K. 1.5.1, site meteomlosy, projected

regional population, and the MACCS2 computer code.

Source: UC 199Sa.

4.3XIW9 I,6x104 8,1.1010

2.9x 101 I .4x IOJ 6,8x 10-8

l.txlo~ 4.2x 104 Z.tx IO-7

4.tXIO-10 1.9xt o-~ 9,6x 1011

1.6x10-9 5.9.10-7 3.0.1010

3.1.103 1.sx102 7.3XI06

I .2X 10-~ 4.5.102 2.3x10-5

4.4x 106 1.2xlo3 6,0x107

1.3%105 3.4X103 1.7x106

3.6x10-8 I ,7X IOJ 8.4.10’

1.4XI0-7 5,2.105 2.6x 108

l.lxlo-J 1,1%103 5,6x10-7

4.3XI0-5 4.1. !03 2,0.106

2.6x102 2.6 I,3XI0-3

9,9x10-2 9.4 4.7X IO-3

5.3.103

2.3x101

1.4

3.2x104

1.9X)0-3

2.4x101

1.5.101

8.5x 101

5.4

2.8x 102

1.7.101

1,5

9.9

3.6x 103

2.3x 104

2.6.10-6

1.1%10-4

6.8XI04

1.6x10-7

9.5XI0-1

1.2XI0-2

7.3x102

4.3.104

2.7x10-3

I .4x 10-~

8.4x 103

7.7%104

4,3XIW3

1,8

9,8
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Table K-4. Accident Impacts of Ceramic Immobilimtion Facility in FMEF and
HLWVF at Hanford (Hybrid Case)

Probability
of Cancer Prababitity
Fatility of cancer Pqndidi.” Latent

Dc6e to Given Dase Dme at Fatafity Dose Cancer
Noninvolved to sit, Given Dose Within Fatalities

Swrce Freauencv worker Noninvolvcd Boundam at Site 80 km with,”
Accident Term (A (W ;yearj Metwrolw (rem) W.rketi (rem) “ Boundaryn (pem.. -rem)

Critictiby

80 kmb

1.Ox1019Ex8mmely Mean 1.1.10-2 4.4x Io-~ I ,2X10-3 6,0x 107 8.5x10-1 4.3xl o-4
fissions unlikely 95th ~rcentile 3.3.10-2 [.3.10-s 3.4.103 1.7.10’

Explosioni. 3.4x 103 Unlikely Mean 1.OX1O1 4.0.107 1.9x10-4 9,4x10H
HYL30x fU~.C. 951b~rcentik 3.8.10-3 1,5.10-6 5.8.10-4 2.9.107

Glovebox fire 2.7x 10-1 Eztremely Mean 8.0x10-n 3,2,10-11 1.5.108 7.4x10-’2
(cafciningfurnace) unlikely 9Stb wrcentile 3.0.107 1.2.[ 0-’” 4.6.108 2,3.10-”

Hydrogenexplosion 3.8x 104 Unlikely Mean l.lxl o-~ 4.4.108 2.1.10-5 1.0.10”

951b~rccntile 4.2.10-4 [.7.10-7 6.4.10s 3.2.10’

Glovebox fire 1.5x 10-6 Extremely Mea 4.4.10-7 I 8.1010

(sinteringfurnace)
8.3.10-8 4.tx10-”

unlikely 95th prcentile I .7X10-~ 6.8.10-10 2.6. !0-7 1.3x10-’0

Design bzis 3.8x 104 Unlikely MemI {.txlo~ 4.5.10-8 2.tx10-5 I .0.10-8
etihqu&e 95th wrcentile 4.3.10-4 1.7.107 6.4.10-5 3.2.10-8

Beyond-tisign.bais 2. I x 10-3 Beyond Mean 4.5.103 1.8.10’ 1,8x10-4 8.9.10-’
fim extremely 951h~rcentile 1.7X10-1 6.8.10-6 6.5.10-” 3.2.10’

unlikely

Beyond-de$ign-b=is 1.9x 101 Extremely Mem 4,1.10’ 1.6x 10-2 1.6 8.tx10-4
emhquake unlikely 10

beyond 95th percentile 1.5x102 1.6x10-2 5,8 2.9x 103

extremely
unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved wocker a[ a distance of

1,~ m [3,28 1 ft] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located
at the site boundary) if exposed to the indica!ed dose. ~e value assumes that the accident has occurred.

b Estimated number of cancer fatalities in [he entire offsite population out to a distance of 80 km (50 mi) if exposed to tbe indicated

dose. The value assumes that the accident has occurred.

Key: FMEF, Fuels and Materials Examination Facilit~ HLWVF, high-level-was!e vitrification facility, HYDOX, hydride oxidation.

Note: Calculated using the source terms in the immobilization data report, as modified in SectionK. 1.5.1, site mteorolo~, projected

regional population, and the MACCS2 computer code.

Source: UC 1998c.

5.4 2.7.10-3

3. IX IO-! 1.6.10-4

1.9 9.4. [0-4

2.5.105 1.2.108

1.5.104 7.4x10-R

3.4.101 1.7. {0s

2.1.101 I .0.10-’

1.4.10-4 6.9x 10%

8.3.104 4.1.10-7

3.5x102 1.7.10-5
2.1.10’ I.0X104

2.4.10-’ 1.2.10-4
1.6 6.8.104

2.2.103 1.1

I .4X104 6.1
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Table K-5. Accident Impacts of G1- Immobilization Facility in FMEF and
HLWVF at Hanford (Hybrid Case)

Probability
ofcancer Probability
Fafallty ofCancer Population btent

Dase t. G,,. Dwe Dme at Fatality Dose Cancer
N.nlnvolved to Site Given Dc6e Within Fabiiti-

S.urce Frequency Worker N..i.volved a..ndaw at Site Sokln Within
Accident Term (RI (w ~ yearj Meteorolw (rem) Work,? (mm) - Boundarya (wmon.cem)

Cnticdity

so kmb

10x 101’ Extremely Mem 1.1.10-2
fissions unfikely 95th percentile 3.3.10-2

Explosionin 3.4x 10-3 Unlikely Mea 1,0. IO-3
HYDOX furnace 95th percentile 3.8x103

Glovebox fire 2.7.10-7 Extremely Mem 8.0.10-8

(calci.ing f.m=e) unlikely 95th perce”tik 3,OX1O7

Hydrogen 3.8x 10-4 Unlikely Mean 1.IX104
expl.si.n 951b~rce”tik 4.2.10-”

Melter emption 1.4.10-6 Unlikely Mem 4,1.101

95th prce”tile 1,6x10-6

Meller sPill 3.3x 10-7 Unlikely Mean 9.6.108

951b~rcenlile 3.7. [0-7

Design bmis 3.3x 10-4 Unlikely Mean 9,7.10-5
,mhquAe 95th wrcentile 3.7x10-4

Bey.nd-desi~”- 3.8.10-4 Beyond Mem 8,1x104
ext>emely

95th percentile.ntikely 3. IXI03

Beyond-design- 1.7x101 Extremely Mean 3.6.101
b-is emhq.ake .“likely to

kyo”d 95th ~rce.tik 1.4X[02

extremely
unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a sinfile noninvolved worker at a distance of

4.4xlo~

1.3.105

4.0.107

1.5xlo-~

3.2. !0-”

1.2.10-’”

4.4.10-S

1,7.107

1.6x10-’0

6.3x10-10

3.9x 10-11

1.5.1010

3.9.10-8

1.5.10-7

3.3.10-7

l.zxlo~

1.4.102

5.4.10-2

1.2.10-3

3.4.10-3

1.9.10-4

5.8x10-4

I.sxlo’

4.6x 10-8

2.1.105

6.4x 10-5

7.6x10-8

2.4x10-7

1.8.108

5.6x10-8

1.8.105

5.6.10-3

3.2.10-5

I .2X10-~

1.4

5. I

6.OX10-7

1.7. [0-6

9.4.10-8

2.9.10-7
7.4.10-11
2.3x1011
I.Ox10-8
3.2x10-8
3.8x10-’‘
I.2XIO-10
9.OX1O-12
2.8.10-]1
9.1.10-9
2.8.10-8
1.6x!0-8

5,8x10-’

7.1.104

2.6x10-3

S5XI01

5.4

3.1. !0’

1.9

2.5.10-5

1.5.10-4

3.4x10-2

2.1.10-’

1.3.104

7.7XI04

3.ox105

1.8x10-4

3.0. !0-2

1.8.10’

4.4.102

2,8.10-1

1.9.103

1.2X104

4.3.104

2,7.103

I,6x104

9.4. !04

1.2X1O’

7.4.10-8

1.7.10-3

!0.104

6.4.108

3.8x10-7

1.5.10-8

9,0.10-8

1.5.10-5

9.1x IO-3

2.2.10-5

1.2.10-4

9.7.10-’

5,4

1,~ m [3,28 I ft] or at ~be site bounda~, whicheve; is smaiier, or to a bypotbetical individual in the offsite population located

at the site bound~) if ex~sed to the indicated dose. The value assumes that tbe accident has occuned,
b Estimated numkr of cancer fatalities in the entire offsile ppulatio” out to a distance of SO km (50 fni) if exposed to the indicated

dose. The value assumes that tbe accident has occurred,

Key: FMEF, Fuels and Materiafs Examination Facility HLWVF, hish-level-wmte vitrification facili(~ HYDOX, hydride oxidation.

Note: Calculated using tbe source terms in the immobilization data repofl, as modified in Section K, 1.5,1, site meteorology, projected
regional population, and the MACCS2 computer code,

Source: UC 199Sb.
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Table K-d. Accident Impacts of Ceramic Immobilization Facility in FMEF and HLWVF at
Hanford (50-t Case)

Probability
of Cancer Probability
Fatality of cancer Population fatent

Dose to Given Dose Dme at Fabllty Do$e Cancer
NonhIvolved to Site Given Dc.se Within Fntilitits

Source Frquency Worker Noninvolved Bwndary at Site Soknl Within
Accident Term (s) (per y-r) Metwmlosy (mm) WOrke# (rend Bounda& (w non-m) so hnb

Crdi.nlity 1.OXIOIY Extremely Mem 1.1.10-2 4.4X lo~ 1.2X10-3 6.OX10-7 8.5x10-1 4.3X lo~
fissions unlikely 95th percentile 3,3.102 1.3XI0-3 3.4.10-3 1.7xlo-~ 5,4 2,7.10-3

Explosion in 3.4x 10-3 Unlikely Mean 1.OXIO-3 4.OXIo-~ 1.9xlo~ 9.4.10-8 3.1. [0-1 I,6x!04
HYDOX fumnce 951bpercentile 3.8x10-3 1.5x lo~ 5.8x10-4 2.9x 10-7 1.9 9.4XI04

Glovehx Iim 2.7.107 Extremely Mean 80.10-8 3.2x10-11 1.5XI0-8 7.4x10 -12 2.5xi 0-s 1.2XI0-R
(calcining fumwe) unlikely 951bWrcentile 3.0.10-7 1.2.(0-’” 4.6x10-8 2.3x10-11 1.5.10-4 7.4x10-8

Hydrogen explosion 3.8x 10-’ Unlikely Mem 1.ixlo-4 4.4.10-8 Z. IXIO-5 1.OX10-8 3.4x10-2 1.7x10-J

95th ~cce”tile 4.2.10-4 1.7XI07 6.4.105 3.2. !08 2.!.10-) loxlo~

Glovekx flrc ! .s. 10-6 Extremely Mean 4.4x IO-7 1.8.10-10 8,3.108 4. IXIO-” 1,4.104
(sintering fumnce) .nbkely

6.9x10-8

95th Wrcenlile 1.7xl o-~ 6,8.10-10 Z.6X10-7 1.3.10-’0 8.3x10-4 4.1. [0-7

Designb=is 3.8.10-4 Unlikely Mean 1.0.104 4.1. [0-8 1,9.10-5 9.6.10-9 3,2.10-2 1.6x10-$
emhqunke 95th percentile 3.9.104 1.6x !0-7 5,9.105 3.0x10-8 I,9x10-L , 9.6.10-5

Beyond4esig.- 2,1x 10] Beyond Menn 4.5.103 1.8.10-6 1,8.104 8.9.10-8 2.4x10-’ [.2.104
bmis fhc extmmely

958hprcentile I 7.102 6.8xlof 6.5x10-4 3.2x 107 1.6unlikely 6.8XIOA

Bey.”d.design- 1.9x101 Unlikely to Mean 3.8x101 15.10-1 1.5 7.4.104 2.0XI03 1.0
basismhquake kyond 95th Wrccntilo I.4x102 5,7.10-2 5.4 2.7x 103 1.3x104 5,6

exwemely
.nlikel y

a lncreti likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of

1,000 m [3,28 1 ft] or a[ the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at tbe site boundary) if exposed to the indicated dose. me value assumes that the accident has occurred.
b Estimatd number of cancm fatditics in the enti~ offsite ppulation out to a distance of 80 km (50 nd) if exposed to the indicated

dose. me value assumes that the accident has occumed.

Key: FMEF, Fuels and Mattials Examination Facilitfi HLWVF. high-level-waste vitrification facility, HYDOX, hydride oxidation.
Note: Cdculatcd usins the source terns in the imbilization data repfl, as mcditied in Section K. 1.5.1, site metrology, projected

regional population, and the MACCS2 computer code.
SourCC UC 1998c.
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Table K-7. Accident Impati of Glass Immobilizstton Facility In FMEF and HLWVF at
Hanford (50.t Case)

Probbllky
C4Cancer Prc&blllty
Fatdky of Cancer POpuhlhm hknt

kka Giva Ome h ●t Fakdlky D-e caller
Nmdovdved to Site Ghm owe Wkfd” Faldlti=

Source Fimumcv WO* Nonlnvdvc6 Scutiw 81 Sile Sokln Wkhln
Acddent Term@ (K;ymrj Mekmrd.my (-) W.- (rend - Sounda& (Mm-rem)

Critice.Oty

so fmlb

1,0X1019 Extremdy Mm 1.IXIO-2
fissions unlikely 95!h Pemntik 3.3.10-2

Explosioni. 3.4.103 Utdikdy Ma 1.0%103
HY~X furr,=e 951hpcrcenlik 3.8.103

Glovebox fire 2.7x107 Extremdv Ma 8.0x 108
(cdcining unlikely ‘

951hFrcenlik 3.OXIO-7

Hydrogen 3.8.104 U.likdy Mean
explmio. 95!h ~rce”tik

Melter erupi.n 1.4x104 Unlikely Mean

95!h pwntik

Melter spill 3.3x107 Unlikdy Ma

951hpercentile

Design basis 3.3x 104 Untlkdy Mun
emhquake 95th ~rcentile

Beycnd-design- 3.8.104 Beymd Ma

l.lxlo~

4.2.104

4.1.10-7

1.6x106

9.6.108

3.7.107

9.OXlo~

3.5.104

8.lxlo~
basisfire extremely

.nlikdy 95th pcrcentik 3. IXI03

Beymd-design. 1.7x101 Sxmmdy Mw 3.3.101
basisemhquake unlikely to

beyond 95!h percentik 1.3.1+

4.4x Iof 1.ZXIIT3 6.OX107 8,5x101 4.3XI04

1.3XIOJ 3.4x IWJ 1.7xlo4 5.4 2,7.10-3

4.OXIW7 I .9x lo~ 9,4x 108 3. IXIO-I 1.6x104

1.5xlo4 5.8XI04 2.9x 101 I .9 9,4%104

3.2x 101 [ 1.5XIW8 7.4.1012 2.5x10-J 1.2%10-S

t.2xlo10 4.6x IW8 2.3x1011 1.5x104 1 7.4x10-8

4.4x Iws 2. IXIW5 1.OXIO-8 3.4XI0-Z 1.7%10-5

1.7.10-7 6.4x 105 3.2x10-8 2,1.10-1 l.oxlo~

1.6.1010 7.6x I IT8 3.8x IV11 1.3XI04 6.4x 10-8

6.3x1010 2.4x l@7 1.2x lo-10 7.7XI04 3.8.10-7

3.9xloll 1.8x108 9.0XIV12 3.0x IO-5 1.5.10-8

I.5XIO1O 5,6x 108 2.8XIW11 1.8x10-4 9.0.10-’

3.6.10-8 1.7XI05 8.4x 10-Y 2.8x10-2 1.4.10-5

1.+x IO-7 5.2XI0’3 2,6x 108 1.7.10-1 8.4x10-5

3.3XIW7 3.2x105 1.6x108 4.4X IO-2 2.2XI0-J

1.2.104 l.zxlo~ 5.8.108 2.8x 101 1.2XI04

1.3x10-2 1.3 6.6X1O’4 1.8x103 9.0.10-1

5.OX102 4.8 2.4x10-3 1.2X104 5.0

a [nc=ased Iikdihcud (or probability) of cancer fatality to a hypothetical individual (a sinsle noninvolvcd worker at a distance of
1,fXkOm [3,28 I fi] or at the site kundary, whichever is smaller, or 10 a hypothetical individual in the offsite pptdation located

at the site boundary) if expscd to the indicated dose. me vafue assumes that the accident has occurred.

b Estimated number of cancer fmrdities in the entire offsite population out 10 a distance of 80 km (50 mi) if expked to the indicated

dose. The value assumes that the accident has occurred.
Ke~ FMEF, Fuels and Materials Examination Fncilitfi HLWF, high-level-waste vitrification facilitfi HY220X, hydride oxidation.

NOW Catcutatcd using the source terms in the imbilization data teport, as tnoditicd in Section K. 1.5.1, site mctmmlogy, projected
regional population, and the MACCS2 computer ctie.

Sourcw UC 1998b,
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Table K-8. Accident Impacts of MOX Facility in FMEF at Hanford
Pmhbltlty
of Cancei Probability
Fatmlity .1 Cancer Population btent

Dose 10 Give. Dmc Dme st Fa~lity D-e cancer
Noninvoived ta Site Given Dose WOhi” Fatilitis

%urce Frquency Worker NOldnVOIVd Boundary at Site St3km Wiud”
Accident Term fs) (Der year) Metmmlm (rem) WOrbP (mm) Boundaw* (utrson-rem) so kmb

Crdicnlity 1.0.1019 Extremely Mem 1.IXIO-2 4.4xl o-~ 1.2%103 6.0x IO-7 8.5x101 4.3.104
fissions unlikely 951hprcentile 3.3.102 1.3.10-5 3,4.10-3 17xlo-~ 5,4 ! 2.7xt0-3

Explosionin 5.5x104 Extremely Mean 1.3X104 S.lxto-” 2.4x 10-3 1.2.10-8 4,0.10-2 2.0xi o-5
si.ten”g fumze unlikely 95th percentile 4,9.104 2.0.107 7.4.10-5 3.7xlo~ 2.4.101 I .2x IO-4

Fire 3.4.10-6 Extremely Mem 7,8.10-7 3.!.10-’0 1.5.10-7 7.3.10-” 2.4x 10-4 1.2X10-7
unlikely 95th percentile 3,0X10-6 1.2.10-9 4.5.107 2,3.10-10 1.5.10-3 7,3x10-7

Desigobasis 7.9.105 Unlikely Menn 1.8x10-3 7.3xto-9 3.4x 10-~ 1,7.109 5,7.103 2.8.10-6
e~hquake 95th percentile 7.0.105 2.8x10-R I.lX1 O-3 5.3.10-9 3.4x10-2 1.7X IO-J

Beyond-design- 9.5x 10-] Beyond Mem 1.6x10-2 6.4x104 6.3.104 3.2x10-7 8.7x10-1 4.3X104
b~is fire extremely

95th ~rcentile 6,1x10-2 2,4x 10-J 2.3.10-] (.1. [0-6untikely 5.6 2.4.10-3

Beyond-design. 8,9x101 Extremely Menn 1.5x102 6.1x102 6.0 3.0.103 8.2.103 4. I
bais earthquake untikelyt.

tay.nd 951b~rcentile 5,7.102 2.3x101 2.2X(OI 1.1.10-2 5.3XI04 2.3.101

.Xtmm.ly

.ntikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of

1,~ m [3,28 I ft] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located
at the site bound~) if expsed to the indicated dose. The value assumes that the accident has occurred.

b Estimated numbr of cancer fatalities in the entire offsite ppulation out to a distance of 80 km (50 mi) if exposed to the indicated

dose. me value assumes that the accident has occumed.

Key: FMEF. Fuels and Materials Examination Facility.
Not= Calculated using the source terms in the MOX data repott, as modified in Section K. 1.5. t, site metmmlogy, projected regional

pop.tation, and the MACCS2 computer code.
Source: UC 1998d.
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Table K-9. Accident Impacts of New MOX Facility at Hanford
Pr.babllltv
of Camce; Probability
Fatality of Cancer Population ( S.9tent

Da$e to Given Dase Dr6e at Fahlay Dase Cancer
Nonlnvolved to Slk Given D-e Within FaOdities

Source Frequency worker N.ni”volved a...daq at site Sokm Within
Accident Term (E) (per year) Meteomlosy (mm) Work,? (mm) Sounda$ (wmon-rem) 80 knlb

Criticality 1,0. 10t’ Extremely Mean 2.9x 102 I. IX103 i.8xi0-3 8.8x10-7 1.2 5.8x10-4
fissions Unlikely 95th percentile 9.ixio-2 3,6x10-5 5.7xio-3 2,8x10-6 7.6 3.7xio3

Explosionin 5.5.10-4 Extremely Mem 8.0.10-4 3,2xi0-7 3.5xi o-5 1.8x10-8 5.0x102 2.5.10-5
sinteringfurnace Unlikely 951hpercentile 2.9x 10-3 1.2.106 1.1.10-4 5.7x10-8 3.2xi01 1.4X I0’

Fire 3.4x10-6 Extremely Mm 4,9X IO-6 2.0xi o-9 2.2xi o-7 1.1.10-10 3.lxio-4 i.5xl o-7
Unlikely 95th percentile 1.8x10-5 7.1.10-9 7.0XI O-7 3.5XIO-10 2.0.103 8.6XI 0-7

Design bmis 7.9x 105 Unlikely Mem 1.1.10-4 4.6X1O-8 5.0xi o-~ 2.5x10-Y 7.1.103 3.6.10-6
embqutie 95th percentik 4.lxio-4 1.7X!0-7 1.6x10-s 8.2x I0’ 4.6xi02 20.10-5

Beyond-design- 9.5.10-3 Seyond Mem i ,6x i02 6,4x10-6 6.3x10-4 3.2x10-7 8.7xi0-1 4.3.10-4
bmis fire extremely

unlikely 95th percentile 6.1.10-2 2.4x10-5 2.3x 103 1.1X106 5.6 2.4x10-3

Bey.nd-design- 8.9x1O’ Extremely Mem 1.5.101 6,1xio-2 6,0 3.0XI O-3 8.2x [03 4.1
basisembq.tie unlikely to

95th percentile 5.7x102 2.3x! 0-’ 2.2.101 1.IX! O-2 5.3.104beyond 2.3.10’

extremely

a Increased likelihood (or probability) of cancer falalily to a hypothetical individual (a sinsle noninvolved worker at a distance of
1,~ m [3,2S 1 ft] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at the site boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

b Estimated numkr of cancer fatalities in lhe entire offsite ppulation out to a distance of 80 km (50 mi) if exposed to the indicated
dose. me value assumes (hat the accident has occurred

Not= Calculated using the source terms in the MOX data repoti, as mcdified in Section K. 1.5.1, site meteomlogy, projected resional

population, and the MACCS2 computer code.
Source: UC 199Sd.
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K.3 FACILITY ACCIDENT IMPACTS AT INEEL

The potential source terms and consequences of postulated bounding facility accidents for each faci Iity option
for INEEL are presented in Tables K–10 arrd K-1 1. Accident scenarios and source terms were develop from
data reports prepared for each technology. Consequences were estimated using the MACCS2 computer code
and lwal population and meteorology data. The consequences are presented for mean and 95th percentile
meteorological conditions.

Meteorological data are based on 10-m (33-ft) weather readings at INEEL for the 1993 calendar year.6 In
accordance with MACCS2 fomat requirements, the data set consists of 8,760 consecutive hourly readings of
windspeed, wind direction, Pasquill-Gifford stability class, and accumulated rainfall.

Population estimates for INEEL are for the year 2010, are based on the Census of Populatiorr and Housing,
1990 (DOC 1992), and are identical to the estimates used for the analysis of normal operations in this
SPD EIS. Population values are formatted into 16 sectors centered around the 16 standard compass directions,
which are further subdivided into 10 radial distance intervals out to 80 km (50 mi).

6 me choice of calendar year was based primarily on data quality. For some combinations of site and calendar year, the data set
contains significant gaps, making that data undesirable for use in dispersion mtieling. As a result, not all sites were analyzed using
meteorological dara for the same calendar year.
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Table K-10. Accident Impacts of Pit Conversion Facility in FPF at INEEL
Probability
of Cance; Probability
Famlity of Cancer Latent

n~, tO Given Da$e Dme at Faodity P.p”laoll” Cancer
Noninv.lved to Site Given n09, n~, wltbi” F,tititi=

Source Frequency Worker N.ninvolved Boundary at site 80 km Witbi”
Accld,nt Term (g) (kIer year) Meteor.lw (rem) Work.? (rem) Bou”dafl (wmon-rem) 80 ~b

Fire 1.2x10-J Unlikely Mean 2.5.106 I .0. {0-9 3.OXIO-7 1.5.10-10 5.6x10-5 2,8x10-8

95th percentile

Explosion 3.2.10-3 Unlikely Mem

95th ~ccentik

Letispills of “ucka 4,4x10-6 Extremely Mean
Illalerinl unlikely 951bprcentik

Trbium release 2.0x101 ExIremely Mean
unlikely 95th ~rceotik

Critictiby 1.0.10” Extremely MeaII
fissions unlikely 95th percentile

Design basis 3.9x104 Unlikely Mean
embquake 95th prcentile

Bey.”d-design-basis 1.7.102 Beyond Mean
extremely

95th prcentileunlikely

Beyonddesign-basis 3..9.101 Extremely Mean
embqutie unlikely to

beyond 95th percentile

e.tremely

6.4.10-6

6.5.10-4

1.7XI03

9.1. !07

2.3.10-6

7.OXIO-Z

1.8x10-1

LIXI02

3.3x10-2

8,0.105

2.1X104

3.0XI O-2

1.1.10-1

7.0.101

2.6.102

2.5.10-9 l,lxl o-~ 5.3.10-’0

2,6.10-7 7.8.10-s 3.9x10-8

6.7.10-7 2.8x10-4 I ,4XIO-7

3.6. [0-$0 1.1.107 5.4.10-1 I

9.3XI0-LQ 3.9.10-7 !.9.10’0

2.8x10-5 8.3.10-3 4.1xlo-~

7.1.10-3 3.0%10-2 1.5.10-5

4.4.10-6 4.8.104 2,4.10-7

1.3.10-5 1.6x10-3 7.9X107

3.2.10-8 9.5xlo~ 4,8x10-Y

8.2x10-8 3.4X [0-3 1.7.10’

1.2X10-5 8.tx10-4 4.1.107

4,5.10-3 2.9x103 1.5.106

2.8x10-2 I .9 9.3XI04

1.0.10-1 6.7 3.3.10-3

2.1X10-4 j.0.107

1.5x10-2 7.4xlo~

5.5x10-2 2.7x10-5

2.1.10-5 1.0.10-8

7.7XI0-5 3.8.10-8

1,6 7.9. !04

5.9 2.9x10-3

2.2XI0-2 1.1.10-5

8,5.10-2 4.2x 105

1.8.10-3 9.1x IO-7

6.8x 10-3 3.4.106

9.6x10-2 4.8.10-5

3.6.10] 1.8x10-4

2.2.101 I.1xlo-1

8.4.102 4.2.10-]

unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of
1,~ m [3,2S 1 nd] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at the site boundary) if exposed to the indicated dose. ~e value assumes thal the accident has occurred,

b Estimated numkr of cancer fatalities in the entire offsite population out to a distance of SO km (50 ti) if exposed to the indicated
dose, The value assumes that the accident has occurred.

Key: FPF, Fuel Processing Facility,

Noti Calculated usins the source tem in lhe pit conversion data re~rl, as mcdified in Section K. 1.5.1, site meteorology, projected

regional population, and the MACCS2 computer code,

Source: UC 199S1.
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Table K-Il. Accident Impack of MOX Facility in New Construction at INEEL
Prohabttity
cdcancer Probability
Fatatity .f Cancer Latent

Dose t. Give. Dc6e Dme at Fatality Population cancer
N.ni.v.lved to site CIven Dose Dose Within F.taliti-

Source Frequency Worker Niminv.lved Boundary at site 80 km Within

Accident Term (0 (w r year) Metmrolm (rem) Worke? (mm) BoundaryS (pem.n-rem) 80 kmb

Ctiticali8y 1.Ox10” Extremely Mem 2.9.102 1.2X105 7.0.10-4 3.5x10-’ 2.7.10> 1.4.105
fissions unlikely 95th ~rce”tile 1.2.10-1 4.6.10-5 2.4x 103 1.2xlv~ 1.1.10’ 5.4xlfl~

Explmio” i“ 5.5.10-’ Extremely Mean 8.3.104 3.3.10-7 2.2X105 1.[.10’ 3. fxl O~ I .6X10’
si”ten”z f“mace unlikely 95th ~rcentik 3.6.103 1.4.106 8.5x10-5 4.2x IOH 1.2XI01 5.9xlo~

FiE 3.4x 10-6 Extremely Mean 5.1xl O~ 2.0.10’ 1.3.10-7 6.7.10$’ I .9X10-~ 9.5.10-’
unlikely 95[h ~rcentile 2.2X 105 8.8x10-Y 5.2.107 2.6.10’0 7.2x105 36x10X

Rsign basis 7.9.10-5 Unlikely Men 1.2.104 4.7. (0-8 X.rx[o-h 1.6x10’ 4.4.104 22.10’
emhq.ake 95th percentile 5.1. (0-4 2.tx10-1 12.105 6.0.10’ 1.7.103 8,~x107

Beyo.d-design-bmis 9.5x 10-3 Beyond MemI 1,7.102 6.8xl o-f 4.6.102 23xlo7 5.4xlo~ 2.7.105
fire .Ltremely

95(h ~rcentile 6,4.102 2.6x105 1.6.103 8.2x107 2. IX IO’
unlikely

i .0.10’

Bey.”d-design-bwis 8.9.10( Extremely Mean 1.6x102 6.4x102 4.3 22.103 5,1.102 2.5.101

emhq”&e .“likely t.
kvond 95th prcendle 6.0.102 2,4.10’ 1.5x I0’ 7.7.103 I .9X1o~ 9.7.101

‘X[reme’y95th Prcentile
unlikely

a Incremed likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of

1,OQOm [3.28I f!] oral the site boundary whichever is smaller, or to a hypothetical individual in the offsi[e population Iocatcd
b at (K site boundary) if exposed to (h: indicated dose. The value assumes that the accident bas occurred.

Esomated numkr of cancer fatalities III the enore offsite populaoon out to a distance of 80 km (50 ml) if exposed 10 the indicated

dose. The value assumes that lhe accident has occurred.
Note: Calculated using the source terms in the MOX data repfl, as modified in Seclion K. 1.5.1, site meteorology. projected regional

population, and the MACCS2 computer code.

Source UC I 99gm.
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K.4 FACILITY ACCIDENT IMPACTS AT PANTEX

The potential soume terms and consequences of postulated bounding facility accidents for each facility option
for Parrtex are presented in Tables K-12 and K-13. Accident scenarios arrd source terms were developed from
data reports prepared for each technology. Consequences were estimated using the MACCS2 computer code
and local population and meteorology data. The consequences are presented for mean and 95th percentile
meteorological conditions.

Meteorological data m based on 10-m (33-ft) weather readings from the Prmtex Tower for the 1996 calendar

year.’ In accordance with MACCS2 format requirements, the data set consists of 8,760 consecutive hourly
readings of windspeed, wind direction, Pasquill-Gifford stability class, and accumulated rainfall.

Population estimates for Pantex are for tfre year 2010, are based on the Census of Population and Housing,
1990 (DOC 1992), and are identical to the estimates used for the analysis of normal operations in this
SPD EIS. Population values are formatted into 16 sectors centered armrnd the 16 sfarrdard compass directions,
which are further subdivided into 10 radial distance intervals out to 80 km (50 mi).

7 The choice of calendar year was based primarily on dala quality. For some combinations of site and calendar year. the data set
contains significant gaps, making that data undesirable for use i“ dispersion rncdeling, As a result, not all sites were analyzed using
meteorological data for the same calendar year,

K-37



Surplus Plutonium Disposition Drafl Environnten?al Impact Statement

Table K-12. Accident Impacts of New Pit Conversion Facility at Pan@x
Probability
cdCancer Probability
Fablity of Cancer PopuhoOn Latent

Dose to Given Dose Dose at Fatility D.a$e Cancer
Nonin,nlvcd 1. She Glvm Dose Wltbin F.lalltiea. .-

So.rce Frequency Worker No.1.v.lved Boundaq at site Eofml Wltfdn
Accident Term (0 (w r year) Metmmlw (rem) WorkeP ( ) Boundary’ (wr%.n-mm) 8r3funb

Fire 1.2x10-J Unlikelv Mem 2.3.106 9, fx10-’0 7.6~;0-7 3.8x10-10 1.8x104 9. IXIO-8

Explosion

Leaks/spillsof
nuclearmuerid

Tritium rele=e

Criticafily

Design bmis
etihquti

Bey.”d-desizn-
bmis fire

Beyond-design.
basisemhq.ake

Aircraft cr%h

3.2.10-3 Utdikely

4.4x10-6 Extremely
unlikely

2.OX101 Extremely
unlikely

1,0.10’9 Extremely
F)ssi.ns unlikely

3.9x 104 Unlikely

t .7x10-2 Beyond

95th percentile

Mem

95th percentile

Mean

951hprcentile

Mean

95th Frcentile

Mean

95th percentile

Mem

95Lhwrcentile

Mean
extiemely
unlikely 95th ~rcentile

3,9.101 Extremely Mem
unlikely w

beyond 95th Frcentile

ex[mmely
.“likely

2.2.101 Beyond Mean

5.2x106

6.0x IOA

I ,4XIO-3

8.4x 10-7

1.9.106

6.4x10-2

1.4x10-1

6.1x IO]

1.5XI0-2

7.4x 10-5

1.7.10-4

9,6.10-3

2.8x102

2.2XI01

6.4x IOL

2.1.10-’

2.4x 10-7

5.4x lo’

3.3.10-10

7.6.10-’0

2,6x10-3

5.8x10-5

2.5x10-6

6.OXIO-6

2.9x 10-H

6.7X1O-8

3.8x10-6

1.1XIO-3

S.8. !0-3

2.6x 10-2

5.0.10-3

1.5X 102

2.1x! O-f

2.0.104

5.4x 10-4

2,8x10-7

7,6x 10-7

2,1.10->

S.SXIO-2

2,7x10-3

6.0x IO-3

2.4x103

6.7.105

1.5XIO]

4.4x103

3.5

1.0.101

2.0

5.7

1.OxIO-9

9.9XI 0-8

2.7x10-7

1.4.10-’”

3.8.10-10

1.1.105

2.9x !0-3

1.3xl o-~

3.oxlo-~

1.2XI0-8

3.3.10-8

7.5.107

2.2.10-6

1.7.10-3

5.[.10-3

9.8.104

2.9.10-3

S.6.10-4 4.3.10-7

4.SXIO-2 2.4x 10-5

2.2.10-1 1.1.104

6.7x 10-5 3,3.10-!

3.1.10-4 1.6x107

5.1 2.5.103

2.4.101 1.2X1O-2

2.7x10-1 1.4xlo~

1,6 8.5x 104

5.9.10-3 2.9x10-6

2.8.10-2 1.4.10-5

2.8,10-1 1.4x10-’

I .3 6.3.10-4

6,4x102 3.2x10-L

3.0xlo~ I .5

3.7XI02 1,8.101

1.7X103 8.3.101
e.tremely
unlikely 95th percentile 3.6x10’

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a sinsle noninvolved worker at a distance of
1,~ m [3.02S ft] or at !he site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at the site boundaq) if exposed to the indicated dose. The value assumes that the accident has occurred
b Estimated number of cancer fatalities in the entire offsite population out to a distance of SO km (50 rni) if exposed to the indicated

dose. me value assumes that the accident has occurred.

No* Calculated usins the source terms in the pit conversion data repfi, as mcdified in Section K. 1.5.1, site meteorology, projected

regional population, and the MACCS2 computer code.

Source: UC 199Sk,
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Table K–13. Accident Impacts of New MOX Facility at Pantex
Prohbillty
of Cancer Pmbbllity
Falatily of Cancer Population Latent

Dose to Given D-e Dose at Falality Dme Cancer
N.ninvolved to Site Given Dme Within Fatalities

Source Freqnency Worker N.ni”volved Boundary at site 80 km Within

Accident Term @) (w r year) Meteomlw (rem) Work.? (rem) Bou.dary’ (pemon-rem) .S0funb

Criticality 1.0.1019 Extremely M.m L3x10-2 5,2x10-6 3.8x10-3 I .9XI0-6 3.0.101 L5x10-4
tissi.”s unlikely q~t~p[centi[e 3.9.102 1.5.10-5 9,3.10-3 4.6x10-6 1.8 9.2.104

Explosion in 5,5x 10-4 Extremely Mean 2.9x10-4 1.1.10-1 4,8.105 2.4.108 9.1.10-3 4.6.106

sinteringfurnace ““likely 95th ~rcentik 8.9x10-4 3.6x10-7 1.3.104 6.7.10% 4.2.101 2,1.105

Fire 3.4.10-6 Extremely Mem l.l XIO-6 7.0XIO-” 2.9x10-7 1.5%10-10
unlikely

5.6.10-5 2.8. (0-8

95th ~rcenlile 5.4xl o-~ 2,2XI0-’ 8.1x IO-7 4. IXIO’” 2.6x104 1.3.107

Design b=is 7.9x 105 Unlikely Mem 4.txl o-3 1,6x10-n 6.8xlo~ 3.4x 10-’ L3xlo~ 6.5x107

etihquake 95th ~rce”tik 1.3x10-4 5.1.108 !.9.105 9.4.10’ 59.103 3.0.10’

Bey.nd-design- 9.5x (03 Beyond Mean 5.4.10-3 2.2xlo-~ 8.4x [04 4.2x10-7 1.6.101 7.9.105

bmis fire .Xn.mely
951hwrcentileunlikely L6x10-2 6.2.10-6 2.5. !0-3 1.2x10-fi 7.2.10-1 3.6.10-4

Bey.nd-desig.- 8.9x101 Extremely Mean 5,1.101 2.0.10-2 8.0 4.0.103 1,5.103 7.4.101

bsis .artbq.&e unlikely t.
kyond 95th percentile 1.s.102 5.9x102 2,3x101 1.2.10-2 6.8x103 3.*+OC

extremely
unlikely

Aircrah crmh 1.3x102 Beyond Mem 7.lxlo’ 2.8. [0-1 !.1.101 5.6x 103 2. IXI03 1.0
extremely
unlikely 95th prcentile 2.1.101 8.2x 10-2 3.3.10[ 1.6x 10-2 9.5.10’ 4.7

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of

1,~ m [3,28 1 fl] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsitc population located

at the site boundary) if expsed to the indicated dose. The value assumes lhat the accident has occuxeL.
b Estimated number of cancer fatalities in the entire offsite ppulation out to a distance of 80 km (50 mi) if exposed to the indicated

dose. me value assumes that the accident has occurred.

Not= Calculald using the source terms in the MOX data report, as mcdified in Section K. 1.5.1, site mcteorolo8y, projected regional
population, and the MACCS2 computer code.

Source: UC 1998n.
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K.5 FACILITY ACCIDENT IMPACTS AT SRS

The potential source temrs and consequences of postulated bounding facility accidents for each facility option
for SRS are presented in Tables K-14 through K-23, Accident scenarios and source terms were developed
from data reports prepmd for each technology, Consequences were estimated using the MACCS2 computer
code and local population and meteorology data, The consequences are presented for both mean and
95th prcentile meteorological conditions,

Meteorological data are based on 10-m (33-ft) weather readings at SRS, m identical to the data used in
F-Canyon Plutonium Solutions Environmental Impact Statement, (DOE 1994d), and included in Sample

Problem D of the MACCS2 Users Guide. In accordance with MACCS2 fomrat requirements, the data set
consists of 8,760 consecutive hourly readings of windspeed, wind direction, Pasquill-Gifford stability class,
and accumulated rainfall,

Population estimates for SRS m for the year 2010, are based on the Census of Popukrion ami Housing, 1990
(DOC 1992), and are identical to the estimates used for the analysis of normal operations in the SPD EIS.
Population values are formatd into 16 sectors centered around the 16 standard compass directions, which are
further subdivided into 10 radial distance intervals out to 80 km (50 mi).



Table K-14. Accident Impacts of New Fit Convemion Facility at SRS
Pmbnblllty
.f Cancer Pmbabillty
FalmUty of Cancer PoPbtiOn

Dose t.
btent

Given Dose F.lallty Dc6e Cancer
Nonlnvolv& to D-at Site Given Dme Wlthln Faulities

Source Frequency Worker NMIi”voIvtd Boundary at Site Within
Accident Term (O (Der vear) MetmmloKv (rem) Worke# (rem) Baundarys (m ;on~mm) WknIb

Fire 1.2.10-5 Unlikely Mean 2.6x 10-6 1.1.10-9 Z.IXIO-7 I.oxlw’” 5.4XI0-4 2,7X 10-7

95th prceodle 6.2.10-6 2.5x10-9 6,7x10-7 3.3XIW!0 2.4.10-3 1.2xio-~

Explosion 3.2.10-] Unlikely Mean 6,9x 104 2,8x 107 5.4XID5 2,7x10-8 1.4%10-1 7,0.105

95fh prcentile I,6x10-] 6.5. [07 1.8x104 8.8XI0-8 6.2x10-1 3.lxlo4

Leakdspills of 4.4.10-6 Extremely MentI 9,6x10-7 3.9XIOI0 7.5.10-8 3,8x10-1’ 2.0%!04 9.8x10-8
““,1.X InateIid unlikely 951hpercentile 2.3x10-6 9,1.10-10 2.5x10-7 l,2x10-’0 8.7x!04 4.3x10-7

Ttilium miease 2.0x IO] Extremely Mean 7.4.10-2 2.9x10-5 S.8X10-3 2.9x IV6 I.5X101 7,5.10-3
unlikely 95th prce”tile 1.7.10-1 7.0. !o-~ 1.9%10-2 9.4x 10-6 6.7.101 3.3.10-2

Criticdlty I. OXIO]Y Extremely Mean 7.9XI0-3 3,2x10-6 5,8x104 2.9.10-7 4.2x10-1 2.1.10-4
fissions unlikely 95th prcentik 1.7. !0-2 6,7x! 0-6 I,8x10-3 9.2.107 1.8 9.0.104

Design bais 3.9.10-4 Unlikely Mean 8.5.10-5 3.4.10-8 6.6x 10-6 3.3X1O-9 1.7x10-2 8,6xio4
emhquake 95th Frcentile 2.OXIO-4 8,0.10-8 2.2. !05 1.IXIO-8 7.7.10-2 3.8x10-5

Beyond.design-b=is 1.7.10-2 Beyond Ma 1.IXIO-2 4.4.10-6 4.8.104 2,4x10-7 8,8xlo-1 4.4X Io~
fi,. e.tremel y

““likely 95thwrcentile 4.0x10-2 1.6.10-5 1.6x10-] 7.8.10-7 3.7 1.9.10-3

Beyond.design-bn.iis 3.9.101 Extremely Mean 2.5.101 1.0.10-2 1.1 5.5.104 2.0.103 1.0
emhqutie unlikely 10

ky.nd 95th prcnetile 9.1.101 3.7. )0-2 3.6 1.8x10-3 8.5.103 4.3

extreme]”
unlikely

a lnc=as& likelihood (orprobability) ofcmcer fatality toabypothetical individual (asingle noninvolved worker atadistanceof

l,~m[3,2Slft] (orattbesite kund~, wbicheveris smaller, ortoahypotheticd individual intheoffsite ppulationlocatcd

atthesite boundary )ifexposed tothe indicated dose. Tbevalue assumes that theaccident hasoccumd.

b Estimatdnumkr ofcmcerfatalities intheentire offsiteppulation outtoatistance of80km(50ti) ifexpti totheindicated
dose. ~evalue assumes thattheaccident hasoccumed.

Note:Calculated usins tbe source terms in the pit conversion data repfi, as mcdified in Section K. 1.5.1, site meteorology, projected
regional population, and tbe MACCS2 computer code.

Source UC 1998e.
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Table K-15. Aaident hpa~of Ceramic ImmoMlimtion Facitity in Building 221-F and
DWPF at SRS (Hybrid Case)

Pmbbility
orcancer Probability
Fa&lity of Ca”cei Population Latent

Dose to Given D- Dme at FalafitY Dase Cancer
NonlnvoIv& to Sik Given Dose within Facilities

SOUrcc Frequency work.?, Nmdnvol,cd Bandary al site Soknl Within
Accident Term (E) (m r yenr) Mtimmlom (rem) Worke+ (rem) Boundnrya (wmon.rem) 80 kmb

Criticality 1.OXIOIY Extremely Mean 5.3X1O-3 2,1X10-6 4.6x 104 2.3x10-7 3.5.10-1 1.8x104
fissions unlikely 95th prce”tile 1.0.102

Explosionin HY~X 1.7 Unlikely Mean 1.9.10-1
fumze 95[b percentile 4.2.10-1

Glovebox fire 1.3.104 Extremely Mem I,5XI0-5
(cdcining furnace) .nfikely 95th percentile 3.3XI0-J

Hydrogenexplmio” 1,8.10-1 Unlikely Mean 2.1.10-2

95th percentile 4.7x10-2

GIovehx fire 7.4x [04 Exlcemely Ma 8.SX105
(sinleringfumnce) unlikely 95th Pcrce”tile I .9X104

hsign basis 3.8 Unfikely Mean 3, I
etibquti 95th prcentik 1.1.101

Beyond.desig.-b=is 2, I x 10-3 Beyond Mean 1.7XIO]
fire .Xtmm.ly

951hpercentile.“likelv 6,3.10-3

Bey.nddesiEn-basi$ 1,9x 101 Extremely Ma 1.6.101
earthquake unlikely to

kyond 95th prcentile 5.7.101

extremely
unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a sinsie noninvolved worker at a distance of
1,~ m [3,281 ft] or at the site bundary, whichever is smaller, or to a hypothetical individual in the offsite population located

at the site boundary) if exposed to the indicated dose. me value assumes that the accident has occurred.

b Estimated number of cancer fa[a3ities in the entire offsite ppulation out to a distmce of SO km (50 mi) if expsed 10 the indicated
dose, The value assumes that the accident has occurred.

Key: DWPF, Defense Waste Processing Facilil~ HYDOX, hydride oxidation.

Note Calculated using the source terms in the inunobitization data re~fl, as mdified in Section K. 1.5.1, site meteomlogy, projected

resional population, and the MACCS2 computer code.
Source UC 199Si.

4.2.10-6 1.6x10-3 7.8.107

7.7.105 2.6xt 0-2 1.3.105

1.7x 10” S.OXIO-2 4.0.10-$

6.1xIO-Y 2.txlo-~ I .0.10-’

!.3.10-8 63XI0-6 3.2xt o’

8.5x10-6 2.9x10-3 t .4xlo~

1.9.10-5 8.8x10-3 4,4X 10-f

3.4x10-X 1.2xto-3 5.8x109

7.4x 10-8 3.5.10-5 I,8x10-8

1.2X10-3 t.4xlo-’ 6,8X [05

4.6xi03 4.4xt 0-’ 2.2.104

6.9x 10-7 7.6.10-5 3,8.10-8

z.5xt o-6 2.5.104 I.2X1 O-’

6.3.10-3 6.8.101 3.4x Io~

2.3.102 2.2 l.txl o-~

1.5 8.0x IOA

7,6x101 3.s.10-2

3.4XI02 1.7.10-1

6.0x10-3 3,0.10-6

2.7. [0-2 1.3.10-5

8.4 4.2. tO-~

3,8.101 1.9.)02

3.4.10-2 t.7xlo3

1.5.10-1 7.5x10-3

2.5.102 1.3.10-1

I .OxI03 5.3.10-1

1.4xt o-1 7.0.10-3

5.8x10-’ 2,9x104

1.3.103 6.3xt 0-1

5.3x103 , 2.7
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Table K-16. Accident Impacts of Glaw Immobilimtion Facility in Building 221-F and
DWPF at SRS (Hybrid Case)

Probability
of Cancer Probability
Fatallty of Cancer Population lmtent

Dose to Given Dose Dc6e at Fablity Dme Cancer
N.ninvolved to site Given D-e Within Fatilitim

Source Fr~.ency Worker N.nl.vcdved Boundary at Site 80 km Within
Accident Term W (Per year) Metmmlosy (rem) Worke? (rem) fSoundary’ (w man-rem) w funb

Crdicnfity ! .0. 10L’ Extremely Mean 5.3.103 2.txlo-~
fissions unfikely 95th Peccenlile 1.0.)02 4,2.106

Explosioni“ !.7 Unlikely Mem 1.9.101 7.7.10-5
HYDOX fumxe 95th percentile 4.2.101 1.7XI0-4

Glovehx fire 1.3x104 Extremely Mem 1.5.105 6, fx10-’
(cdcining furnace) unlikely 95th percentile 3.3.10’ 1.3.10-’

Hydrogen explosion 1,8x101 Unlikely Mea 2.1.102 8.5x10-6

95th percentile 4.7.102 I .9x IO-5

Melter empti.n 6.8.10-4 Unlikely Mem 7.9.103 3.2.10-8

95fb percenlik 17.104 6.9.10-8

Melter spill 1.6x 10-4 Unlikely Mem 1.9.103 7.4.10-9

95th ~rcentik 4.0x IU5 i .6x 108

oe$18nb%is 3.3 Unlikely Mem 2.7 1.IXIO-3
emhquake 95th ~ccentik 1.0. !0’ 4.0.10-3

Seyond-design-basis 3.8x10-4 Beyond Mem 3.1.10’ 1.2.10-7
fire extremely

unlikely 95th percentile 1.!.101 4.6.10-7

Beyond-design-bais 1.7x 101 Ex8remely Mean 1.4. !0’ 5.5XI0-3
embquake unlikely to

kyond 95th prccntik 5.0.101 2.0XI02

extremely
951hPrcentile

unlikelv

4.6x 10-4 2.3x10-7

1.6x 10-3 7,8.10-7

2.6x 10-2 !.3.10-3

8.OX1O-1 4.0.10-5

2.1.10-6 1.0.10-9

6.3x10-6 3.2x10-9

2.9.10-3 !.4x10-6

8.8XI0-3 4.4.10-6

I.l XIO-J 5.4.10-9

3.3X1O-$ 1.6.10-’

2.5x10-6 1.3.10-9

7.7.10-6 3,8x10-’

1.2 XI0-I 5:9.105

3.9x10-1 1.9.10-4

1.4XIO-J 6.8x 10-’

4.4.10-$ 2.2X IO-8

6.0. !0-1 3.0.10’

2.0 9.8x10-4

3.5x10-1 1.8x! 0-4

1,5 8,0x104

7.6.101 3.8x10-2

3,4x 102 I.7X101

6,0.10-3 3,0XI04

2,7.10-2 1.3.10-3

8.4 4.2x 10-3

38.10[ 1.9.102

3.1. [0-2 1.6x10-5

1,4.10-1 6.9x 10-J

7.3. [0-3 3.7.10-6

3.3x10-2 i .6x 10-J

22.102 1.1.10[

9.2.102 4.6.101

2,5x10-2 1.3.105

1.0.10-[ 5.3.10-5

l, fxlo3 5,5.101

4.6x 103 2.3

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker al a distance of
1,~ m [3,28 1 ft] Or at the site bounda~, whichever is smaller, or to a hypothetical individual in the offsile population located

b at the site boundary) if exposed to the indicated dose: The value assumes that the accident has occurred.

Estimated numbr of cancer fatalities in the entire offslte populaoon out to a d)stance of 80 km (50 nd) if exposed to the indicated
dose. ~e value assumes that the accident has occurred.

Key: DWPF, Defense Waste Processing Facility; HYDOX, hydride oxidation.
Note: Cafculaled using the source terms in the immobilization data re~rl, as mcdified in Section K. 1.5.1. site meteorology, projected

regional fwpulation, and the MACCS2 computer code.

Source: UC 1998j.
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Table K-17. Accident Impacts of Ceramic Immobilimtion in Building 221-F and
DWPF at SRS (50-t Case)

Probability
of Cancer Probability
Farality of Cancer Pop.latl.n Latent

Dase to G,,,” Dose Dose at Fatility Dose cancer
N.ninv.lved to sit, Given Dose Within Fatalities

Source Fimuencv Worker Noninv.lved B.undaw at Site 80 km Within
Accident Term (g) (w ;Yenrj Meteorology (rem) W.rkeP (rem) Boundary’ (W rs...rem) w funb

Ctiticdiry 1.OxlO]’ Extremely Mem S.3XI03
fissions “nlikeiy 95th Frcendk 1.0.10’

Explosion in 1.7 Unlikely Mea 1.9x101
HYDOX furnace 95rh prcentik 4.2x 10-[

Glovebox fi= 1.3x 10-4 Extremely Mem 1.5.10-3
(cdcining fum=e) unlikely 95th ~rcentik 3,3x 10-5

Hydrogenexplosion 1.8x10-1 Unlikely Mem 2.1.10-2

95th ~rce”tik 4.7x 102

Giovebox fire 7.4x 10-4 Extremely Mem 8.5x105
(sinteri.g f.m.c.) .nfikely 95th prcentile 1.9.104

Design bmis 3.8 Unlikely Mcm 2.9
emhqutie 95th ~rce”tile 1.1. [01

Bevond-desizn-bmis 2. lx 10-3 Bevond Mem I .7x10’
fir; “ L.Xtiemely

95th ~rcentik 6.3.10-].nfikely

Beyond-desiEn.bZis 1.9.101 Extremely Mem 1.4.101
,mhqu&e unlikely to

hy.nd 95th prcentile 5.3.101

extremely
unlikely

a Increased likelihood (or probability) of cancer fatality t. a hypothetical individual (a single noninvolved worker at a distance of
1,OW m [3,28 I ft] or at the site boundary. whichever is smaller. or to a hypothetical individual in the orfshe population located

~ at the site boundary) if exposed to the indicated dose. The value assumes that the accident has occ:~ed.
Estimated number of cancer fatalities ]n the entire offsite population out to a d!stance of 80 km (50 ml) If exposed to the indicared

dose. The value assumes that the accident has occurred.

Key: DWPF, Defense Waste Processing Facility HYDOX, hydride oxidarion.

Note: Calculated using the source terms in the immobilization data repori, as mcditied in Section K. 1.5.1, sile meteorology. projected

regional population, and the MACCS2 computer code.

Source UC 1998i.

2.1.10-6
4.2x10-6
7.7.105
I.7X1O-4
6.1xIO-Y
1.3.10-8
8.5x10-6
1.9XIO-3
3.4xlo-’
7.4X10-’
1.1.10’
4.2x10a
6.9.107

2.5x106

5.7x103

2.IXIO-?

4.6x 10-4

1,6x 10-3

2.6x10-2

8,0x10-2

2,1.10-6

6.3xr 0-6

2.9.10-3

8.8x103

1.2XI05

3,5X105

1.3.10-’

4. IX1O-’

7.6x10-5

2.5x10-4

6.3x1O’

2.1

2.3x10-7

7.8.)07

1.3.105

4.0.105

Loxlo-’

3.2x10-’

I .4XI0’

4.4xlo~

5.8.10’

1.8.108

6.3.105

2.0.104

3.8.10”

1.2X107

3.1.10-4

LOXI03

3.3.101

1.5

7.6.101

3.4.102

6,0.103

2,7x102

8.4

3,8.101

3,4x102

15. !0’

2.3x102

9.6.102

1.4.10’

5.8.101

1.2.103

4.8.103

1.8x104

8.0x104

3.8xi02

1.7.10-1

3.0.106

1.3.105

4,2x103

i.9.10~

1.7.105

7.5XI05

1.2XIV1

4.9.10’

7.0.105

2.9x104

5.8.101

2.5
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Table K–18. Accident Impacts of Glass [mmobilizstion in Building 221-F and
DWPF at SRS (50-t Caw)

Pr.babilitv
of C,”,.: Probability
Falality .f Cancer P.p.lati.n Latent

Da. to Given D-e heat Fahl]ty Dme Cancer
Noni.v.lved to Site Given Dase Within FnIaliti~

Source Frea.encv Worker N.ninv.lved Boundarv at S,te 80 km Witbi”
Accident Tennw (o “ ‘er year) Meteomlmv (rem) W.rke? (rem) - apundam’ (person-rem)

Criticality

80 hb

1.0.10’9 Extremely Mea S.3X103 Zlxlo-f
fissions unlikely 95th ~rcentik 1.0.102 4.2x 104

Explosionin I .7 Unlikely Mew 1.9.10-1 77.105
HYDOX furn~e 95th Wrcentik 4,2xtO) 1.7.10-4

G!ove6ax fire 1.3x10-4 Extremely Mea I,5x10-5 6.1x10-’
(Cdci”i”g f“mac.) .“likely 95th ~rcentik 3.3.105 I.3x108

Hydrogenexplosion 1.8x10-1 Unlikely Mem 2.1.10-2 8.5x10-6

95th Wrcentife 4.7.10-2 1.9.105

Melter eruption 6.8x 10-4 Unlikely Mem 7.9X 105 3.2.10-8

95th percentile 1.7.104 6.9.10-8

Melter sPill 1.6x 10-4 Unlikely Mem 1,9.103 7.4x10*

95th ~rcentile 4.0.10-5 1.6x !0-8

Desi~n bmis 3.3 Utily Mem 2,5 I .0.103
embqutie 95~bpercentile 9.2 3.7.10-3

Bey.nd.design-bmis 3.8x 10-4 Beyond Mem 3.1.10-4 1.2.10-7
fire ,Y.,mmely

unlikely 951h~rcentile 1.1XI O-3 4.6,10-7

Beyond-design-basis 1.7.10’ Exmmely Mem 1.3.)01 5.1X10-3
emhquake unlikely 10

hyond 95th percentile 4.7.10’ I .9X[02

4.6.10-’ 2,3x10-’ 3.5X1O-’ 1.8x10-”

1.6x10-3 7.8x10-7 1.5 8.0x IO-4

Z.6X10-2 1.3.105 7,6x101 3.8x10-2

8.0x IO-2 4.0XI05 3.4.102 I,7X101

2.!.10-6 I .0.10-’ 6.0x IO-3 3,0. {0-6

6,3x Io-h 3.2.10’ 2.7.10-2 I .3.10-5

2.9.10-3 I .4x 10-f 8.4 4.2.10-3

8.8x 103 4.4xlo~ 3.8.101 1.9x10-2

!. IX1O-3 5.4x 10-’ 3. fx10-2 1.6x105

3.3.10-5 1.6x10-’ [.4.10-1 6.9. !05

2.5.10-6 I .3x 10-9 7.3.103 3.7X106

7.7XI0-6 3.8x10-’ 3,3x10-2 1.6x10-5

[.1, !0-1 5.5XI05 2.0.102 1.0.10-(

3.6.101 1.8x10-4 8.5.101 4,3.10-1

I .4X10-5 6.8X1O’ 2.5x10-2 1.3.10-s

4.4.105 2.2x IO-* 1.0.10’ 5,3.103

5.6. [0-1 2.8x104 1.Oxlo~ S.txlo’

1.8 9.1.104 4.3.103 2.2

a Increased likelihood (or probability) of cancer fatality to a bypthetical individual (a single noninvolved worker at a distance of

1,S830m [3,2S 1 ft] or at the site boundary, whichever is smaller, or to a hy~tbetical individual in the offsite population located
at the site boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

b Estimated number of cancer fatalities in the entire offsite poputadon out to a distance of 80 km (50 ti) if exposed to the indicated

dose. The value assumes that the accideo! has occurred.
Key: DWPF, Defense Waste Processing Facility HYDOX, hydride oxidation.

Note: Calculated using tbe source terms in the immobilization data reporf, as modified in Section K. 1.5.1, site meteorology,projected
regional population, and the MACCS2 comp.ler code.

Source: UC 199Sj.
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Table K-19. Accident Impacts of Ceramic Immobilization Facility in New Construction
and DWPF at SRS (Hybrid Case)

Probablllty
01Cancer Probability
Fa&Uty of Cancer Population bte.t

Dose to Given Dose Dose at Fatilltv Dose Cancer
Nonlnvol.ed to site Given D&e Within Fatillties

Source Frequency Worker Ncminv.lve6 Boundary at Site 80 h Within
Accident Term (g) (Rcr yen.) Meteomlw (rem) WorkeP (rem) Boundarv” (pem.n. mm) 80 funb

CriticOfOy 1.OxlO1’ Extremely MeM 5.3.10-3 2.1.104 4.6x 104 2.3.10-7 35.10! 1.8x104
fissi.”s Unlikely 95th percentile I .0. IO-2 4,2x10-6

Explmion in 3.4x10-3 Unlikely Mean 3.9XI 0-4 I,6x10-7
HYDOX furnace 95th percentile 8.6.10-4 3.4.10-7

Glovehx fire 2.7.10-7 Exlremely Mean 3. IXIO-8 1.2XI0-”
(cdcining furnace) Unlikely 95th Frcentik 6.8xl o-8 2.7%1011

Hydrogenexplosion 3,8x 10-4 Unlikely Mem 4.3XI0-J I ,7.108

951bPrcentik 9.5.10-$ 3,8x10-8

Glovebox fire 1.5.10-6 Extremely Mew I,7x10-1 6.9x10’1
(sinteringfurnace) Unlikely 95th Prce”lile 3,8.10-7 1.5.10-’0

Designhis 3.8.104 Unlikely Menn 4.4.10-3 1.7x IO-8
earlhqunke 95th prcentile 9.6.10-5 3.8.109

Beyo”d-design- 2.1.103 Beyond Mean 1.7.10-3 6.9x 10-1
exlremely

95!h percentik 6.3x 10-3utdikely 2.5x10-6

Bey.”d.design- 1.9x101 Ex,remely Mem 1.6x101 6.3x 10-3
bnsisetihquake unlikely to

hymd 95th Wrcearile 5.7.10, 2.3.10-2

i .6x 10-3

5.3.10-$

l,6x10-4

4.2x 10-y

1.3XI0-S

5.9xlo-~

1.8.10-5

2.4. (0-8

7.2.10-8

5.9xl o-~

l,8x10-}

7,6x10-5

2.5.10-4

6.8. !0-1

2,2

7,8xi0-1

2.7.108

8,1X10-8

2.1.1012

6.5x10-LZ

2.9.10-9

9.0.10-’

1.2.10”

3.6x 10-’1

3.0. IO-9

9.!.10-9

3.8x10-8

1:2.10-7

3.4.10-4

I.tx!v]

I .5

1.6x10-1

7.txlol

1.2xlo5

5,6x103

1.7XI0-2

7.8x 10-2

6.9x 10-5

3.1%104

1.7x10’2

7.9XI0-2

1.4.101

5.8xlo-\

I,3X103

53.103

8.0.104

7.8x10-3

3.5XI04

6.2x 10-9

2,8x108

8.6.10-6

3.8.105

3.4.10-8

1.5. !0-7

8,7x 104

3.9.10-5

7,0.105

2.9x10-&

6.3.10-1

2,7

ext=m.ly
unlikely

a Increased likelihood (or probability) of cancer fatality to a hvoothelical individual (a sinele noninvolved worker at a distance of
1,000 m [3,28 I ft] or at ;he site b“undary, wbicheve; is smaiier, or to a hypothetical individual in the offsite population located

at the site boundary) if exposed to the indicated dose. me value assumes that the accident has occurred,

b Estimatti numbr of cancer fatalities in tbe entire offsite population out to a distance of BO km (50 ti) if exposed to the indicated
dose, The value assumes that the accident has occurred,

Ker DWPF, Defense Waste Processing Facilitfi HYDOX, hydride oxidation,

No@ Calculated using the source terms in the immobilization data repoti, as modified in Section K, 1.5.1, site meteorology, projected

regional population, and the MACCS2 computer code,

Source Uc 19985.
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Table K-20. Accident Impacts of Glass Immobilization Facility in New Construction
and DWPF at SRS (Hybrid Case)

Probablllty of
Cancer Prnhbility of Population Latent

Dase to Fatility Give. nose at Cancer Do$e Cancer
Noninvolved Dose to site FatilltYGiven Within Famlltie

Source Frequency Worker Nominvolved Soundaty Dase nt Site 80 km Within
Accident Term (g) (w r year) Meteamlam (rem) WC.*.F [m) Sou.dary’ (person-mm) so funb

Criticafhv t .0.1019 Extremely Mean 5.3x10-3 z.lxlo-~ 4.6x10-4 2.3x10-7 3.5%10-1 1.8.10-4
fissions unlikely gs(b ~rce”dl.

Expl.sio” in 3,4.10-3 Unlikely Mean
HYDOX furnace 951hpercentile

Glovebx fire 2.1. !0-7 Ex8r.?mlY Menn
(calcining f.nuce) unlikely 95th Frcentile

Hydrogen 3.Sx10-’ Unlikely Mean
explosion 95th percentile

Melter emption 1.4.10-6 Unlikely Mean

95th Frcentile

Melter spill 3.3x10-7 Unfikely Mean

95fh Frcentile

&sign bzis 3.3x 10-4 Unlikely Mean
earthquake 95th percentile

Beyond-design. 3.8.104 Beyond Mean
bwis fim .Xtremety

unlikely 95th percentile

Beycmd-design- 1.7.101 Extremely Mean
basisemhquake unlikely to

~y.nd 951b~rcentile

extreme!y

1.0.102

3.9x IO-4

8.6.104

3.txlo-’

6.8XI0-8

4.3.10-$

9,5x10-S

!.6.107

3.5.10-7

3.8.10-8

8,3x10-8

3,8x10-J

8,3x10-5

3.1.10-4

1.1.10-3

1.4x I0’

5.0.101

4,2x10-6 1.6x10-3 7.8.10-7

1.6x107 5.3.105 2.7.108

3.4.107 1.6x104 S.lxlo-?

I.2X1O” 4.2xlw9 2.1XIO-[2

2,7x10-” 1.3.10-8 6,5x10-12

I ,7X IO-8 5.9x 10-6 2.9x10-’

3,8x10-8 I,8x10-5 9,0x10-’

6.4.10’1 2.2.108 1.1.10-”

l,4x10-’0 6.7x10-8 33.10-”

l,5x10-” 5. IXIO-9 2,6x10-”

33.10-” I,6x10-R 7,8x10-12

1.5x10-8 5,2x10-6 2.6x 10-Y

3.3x10-8 1.6x10-3 7,9X 10-9

L2XI0-7 I .4x 10-~ 6.8.10-9

4,6x 10-1 4.4XI05 2.2.10-8

5.5x10-3 6,0x10-1 3,0. 10-~

2.0.10-2 2.0 9.8x10-4

I .5 8.0x 104

1.6x10-] 7.8. [0-5

7.1.10-1 3.5.10-4

1.zX105 6.2x10-’

5.6x 10-3 2.8x10-8

I ,7X!0-2 8.6x 106

7,8x10-2 3.8x10-5

6,4x 105 3.2.10-8

2.9XI 0-4 i .4x IO-7

1.5x10-J 7.5.10-’

6.8xt o-J 3.3.10-8

I,5x10-2 7.6.10-6

6.9x10-2 3.4x 10-~

2.5x10-Z 1.3. !0-5

I.oxlo-l 5.3X1O-5

1.tx103 5.5.10-]

4.6x 103 2,3
I

unlikely”

a Increased likelihood (or probability) of cmcer fatality to a hypothetical individual (a single noninvolved worker at a distance of
1,~ m [3,28 I ft] or at the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located

b at t> site boundary) if exposed to the indicated dose. me value assumes that the accident hm occurred.

Esomated numkr of cancer fatalities in the entire offsite ppulation out to a distance of 80 km (50 mi) if exposed to the indicated

dose. me value assumes that tbe accident has ~curred.
Key: DWPF, Defense Waste Processing Facility HYDOX, hydride oxidation.

Note: Calculated using the source terms in the immobilization data repun, as mcditied in Section K. 1.5.1, site meteorology, projected

regional population, and the MACCS2 computer code.
Source: UC 1998f.
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Table K-21. Accident Impacts of Ceramic Immobilization Facility in New Construction
and DWPF at SRS (50-t Case)

Probability
of Cancer Pmbabillty
Fatalitv of Cancer P.puhtion bte”t

Dase to Given D&e Dose at Fafnlity Dcse Cancer
Noninvolved to site Given Dose Within Faulitim

Source Frequency Worker Naidnvolvd Boundary at site Soknl Within
Accident Term (c) (Der year) Meteorolacv (rem) worke~ (rem) Boundary” (wmon-rem) so kmb

Criticality I. OXIO(Y Exlretnely Ma 5.3.10-3 2.txlo-~ 4.6x 104 2,3x107 3.5.10-1 1.8.104
fissio.s unlikely 95!h percentile I.OX1O-2 4.2x10-6 1,6x10-3 7.8xi 0-7 I ,5

Explosionin 3.4.10] Unlikely Mem 3,9X IO-4 1.6x10-7 5.3XI 0-J 2.7x 10-n 1.6x10-’
HYDOX fum= 95b ~rcentile 8.6x10-4 3.4XI07 I,6x104 8.1.10-8 7.1.10-1
Gloveboxfire 2,7x10-7Sxmmly Ma 3.!. )08 1.2.10-11 4,2x IOY 2.txlo-12 1.2XIO$
(cdcining furnace) unlikely 95th ~rcentik 6.8XI0-8 2.7.10-11 1,3. [0-8 6,5x10-12 5,6.10-5

Hydrogenexplmion 3.8x104 Unlikely Mew 4.3.10-5 I,7x10-8 5.9xl o-~ 2.9x 10-’ 1.7.10-2

95ti Prcentile 9.5.10-3 3.8.10-8 1.8x10-5 90.10-9 7,8x10-Z

GIovebox 6,. 1.5.106 Extmrnely Mem 1.7xl o-7
(si.terins fummcc)

6.9x1011 2.4x10-8 I.zxlo-fl 6.9.105
unlikely 95th percentile 3,8x10-7 1.5.10-10

Design binis

7.2.10-8 3.6x10-’ t 3.1.10-4

3,8x104 Unlikely Mea 4.0.105 1,6.10-8 5.5x10-6 2.7.109 1.6x iO-z
eanbquti 95th ~rcentile 8.8.10-3 3.5XI0-S 1.7XIV5 83x10-’ 7,2x10-2

Beymddesig”-bwis 2, I x 10-3 Beyond MeaII 1.7.10-3 6,9x 10-7 7,6x10-5 3.8. !0-’ 1.4.10-1
fire exwmely

unlikely 95th Frcentile 6.3.10-3 2.5.10-6 2.5x10-4 I .2XIO-7 5.8x101

Bey..d-tisign-basis 1.9x101 Exwmely Mem 1.4. [01 5.7X103 6,3.10-’ 3.1xIO-4 t.2x103
emhquake untikelyto

kyond 95th prcentile 5.3.101 2.1.10-2 21 (.0.10-3 4.8.103

extremely
unlikely

a Increased likelihd (or probability) of cancer fatali(y to a hypothetical individual (a single noninvolved worker at a distance of
1,000 m [3,281 t] or at the site boundsry, whichever is smaller. or to a hypothetical individual in the offsite population located
at the site boundary) if expsed to the indicated dose. ‘f31evalue assumes that the accident has occurred.

b Estimated number of cancer fatalities in the entire offsite ppulation out to a distance of 80 km (50 mi) if exposed to the indicated
dose. me value assumes that the accident has occurred.

Ke~ DWPF, Defense Waste Processing Facility; HYDOX, hydride oxidation.

NCAC CAculated using the source terms in the immobilization data re~rt, as mcdi!ied in Section K. 1.5.1, sile Meteorology, projected

regional ppulation, and the MACCS2 computer code.

Sourcw UC 1998g,

8,0. t04

7.8.10-5

3.5%104

6.2. !0-9

2,8x10-8

8.6xlo~

3,8x10-5

3.4XI0-8

1.5.10-’

8.0. !0-6

3,6x10-5

7.OX10-5

2.9x10-4

5.8x I0’

2.5
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Table K-22. Accident Impacts of Glass Immobilization Facility in New Construction
and DWPF at SRS (50-t Case)

Pmb.blli!y
ofcancer Probablllty
Fatslity .1 Cancer P.puhtl.n Latent

Da. t. Given Do$e Dcse at Fafality Dase Cancer
Nonlnvolved 10 Site Give” Dose Within Fablities

source Fm3.ency wo*r NOllillVOIV& kndary ,1 site 80 km Wltbi”
Acclde”t Term (E) (w r year) Metmmlw (rem) W.rke? (mm) B.undaw’ (W m.n.rem) w kmb

Criticality 1.0x1019 Extremely Mem 5.3x10’ 2.1.10-6 4.6x10-4 2,3x10-7 3.5XI0-[ 1.8.10-4
Iissio”s unfikely 95th Wrcentile I ,Ox10-z 4,2xl o-f

Explosio” i“ HYDDX 3.4.10-3 Unlikely Mem 3.9x 104 1.6x10-7
furnace 95[h wrcenlite 8.6x10-4 3.4.10-7

Glovebx tire 2.7x 10-7 Extremely Menn 3IX1O-’ 1.2XI01’
(caki”ing fumze) unlikely 95th percentile 6.8x IO’ 2,7x! 0-1’

Hydrogenexplosion 3.8xIOA Unlikely Mem 4.3.10-5 1,7.10-8

951hFrcentile 9.5.10-J 3.8x10-8

Melter eruption I .4xlo-d Unlikely Mean 1.6x{ 0-7 6.4K10-’)

95th wccentile 3.5x 101 1.4x10-10

Melter spill 3.3x101 Unlikely Mem 3.8x10-’ 1.5.10-”

951hwrcentile 8.3.10-8 3.3XI0-11

Designbasis 3.3.104 Unlikely Mean 3.5.10-5 1.4XI0’
emhquake 951hpercentile 7.7x10-5 3.1. !0-8

Bcy.”d-design.bais 3.8.104 aeyond Mean 3,1. (0-4 1.2.10-7
6,. extremely

utdikely 95!h Frcentile 1.1.10-3 4.6x10-7

Bcyonddesign-bSis 1.7.101 Extremely Mm 1.3. [01 5.1%103
cmhquake uniike!yto

kyond 95th prcentik 4.7.101 1.9x10-2

extl’emelY
unlikely

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single noninvolved worker at a distance of
1,0M3 m [3,28 1 ft] or at the site bounda~, whichever is smaller, or to a hypothetical individual in the offsite population located

b at the site boundary) if exposed to the indicated dose, The value assumes tb,at the accident has occu~ed.

Estimaled numter of cancer fatalities ]n tbe entire offsite ppulatlon out to a d)stance of 80 km (50 mi) If exposed to the indicated
dose. The value assumes that the accident has occurred

Key: DWPF, Defense Waste Processing Facilitfi HYDOX, hydride oxidation.

Now Calculated “sing the wurce terms in the immobilization data repn, as modified in Section K. 1.5.1, site meteorology, projected
regional population, and the MACCS2 computer code.
Source: UC 1998f.

1,6x10-3 7.8x10-7 [,5 8.OXlo~

5.3x10-3 2.7.10-8 1.6x10-1 7,8.105

1.6x10-4 8.1xIO-8 7.txl o-l 3.5XI0-4

4.2x10-Y 2. IX1O-12 I ,2X105 6.2.10-9

1.3xlo-fi 6.5x10-12 5,6.10-5 2.8x10-8

5.9xlo~ 2.9x 10-9 1,7x10-2 8.6.10-6

1.8x10-3 9.0.10-9 7.8. !0-2 3,8x10-5

2.2XI 0-8 I.txlo-11 6.4x10-5 3.2x10-R

6.7x10-8 3.3x10-11 2.9x !0-4 I .4x IO-1

5,1.10-’ 2.6x10-’2 I .5.105 7.5.10-9

1.6x10-8 7.8x10-12 6.8.10-5 3.3. !0-1

4,8.10-6 2,4x10-V ),4x10-2 7.0XI O-6

I.5X1 O-3 7.3X[0-’ 6,4x [0-2 3.txlo-3

I .4x 10-~ 6.8XI0-9 2,5x10-z I.3X103

4.4x [0-s 2,2x [0-8 1.0.10-1 5.3XI0-5

5,6x)01 2.8x10-4 !,0XI03 5.1.10-1

1.8 9.txlo~ 4.3.103 2,2
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Table K-23. Accident Impacts of New MOX Facility at SRS
Probablllty
ofcancer Probability of
F.ality cancer P.p”lmthl” blent

Dase t. Given Dase Dose at Fafnlity Dose Cancer
Noninv.lved to Site Given Dose Within Fataliti=

Source Frequency Worker N.ninv.lved aoundary at 511, 80 km within
Accident Term (g) (w r year) Mttmrolocy (rem) Work,? (rem) Boundaw’ (wrson-rem) 80 kmb

Critictilty 1.O.1O1’ Extremely Mea 1.6x10-2 6,2.10-6 7,5X 10-’ 3.8.10-7 4.9x 10-’
tissions Unlikely

2.5x10-’

95th ~rcentik 4,7.10-2 I .9X 10-5 2.6x10-3 1.3xlo-fi 2.2 i. fxla~

Explosionin sintering 5.5x 10-4 Exlcemely Mem 3.3. [04
fum=e

1.3.107 1.2.10-5 6,2x10-’
Unlikely

2.9.10-2 I .4X105

95th ~rcentile I .2. IO-3 4.7.107 4.9XI 0-5 2.4.10-8 1.2XI01

fire

6.1.103

3.4x 10-6 Extwmely Mm 2.OX10-~ 8.0.10-’0 7.5.108 3.8x10-tl
Unlikely

1.8.104 8.8x10-U

95th percentile 7.1.106 2.9.10’ 3.0XI O-7 1,5.10 -’0 7.4. !04 3.7.107

Designbmis 7.9x 10-5 Unlikely Mem 4.6x 10-5 [ .9X10-8 1.7x10-6 8.7X!0-10 4.1.10-3 2.0xlo-~
.tibqu& 95th percentile 1.7.10-’ 6.6x10-R 6.9x10-6 3.5.10-9 [.7.10-2 8.7xl o-~

Bey.nd-design-bwis 9.5x {0-3 Beyond Mem 6.tx10-3 2.5xlo-~ 2.7x104 1.3xlo~
fire

5.OXIO’ 2.5x104
extremely
unlikely 95th ~cce”lile 2.3xIU2 q,oxlafi 88xlo-~ 4.4.10-7 2.1 ).0.)03

Beyond-design-bais 8.9.101 Extremely Mem 5.8x101 2.3.10-2 2.5 1.3.10-] 4.7.103 2.3
emhquake unlikely t.

hyond 95th ~rcentite 2.1.102 8.5.102 8,3 4.1,103 2.0.10’ 9.9

.Xt,emely
““likely

a Increased likelihood (or probability) of cmcer fatality to a hypothetical individual (a single noninvolved worker at a distance of
1,000 m [3,2S I ft] or at the site bound~, whichever is smaller, or to a hypothetical individual in the offsite population located

at lhe site boundary) if exposed to the indicated dose. The value assumes that the accident has occurred.

b Estimated number of cancer fatafi[ies in tbe enlire offsite population out m a distance of 80 km (50 mi) if exposed to the indicated
dose. Re value assumes thar the accident has occurred.

Nole: Calculated using the source terms in the MOX data ce~rt, as moditied in Section K, 1.5.1, sile meteorology, projeclcd regional

population, and the MACCS2 computer code,

Source: UC 199Sh.
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K.6 LEAD ASSEMBLY ACCIDENT IMPACTS

Tables K–24 through K–29 present the source terms and accident impacts of fabrication of lead assemblies
for the candidate process locations.

Table K-24. Accident Impacta of Lersd Aasembly Fabrication at ANL-W
PmbablO1y
ofCancer Probablllty
Fatality OfCancer Population Latent

Dose1. GivenDose Dmeat Fatility Dcse Cancer
N.ninvolved to Site Given Dose Within Fatilitlm

Source Frequency Worker NonInvolved ao.”dary at Site 80 km WOhln
Accident Term (R) (Deryear) Meteorolm (rem) Work.? (rem) Boundary” (Demon-rem) 80 kmb

Criticality l. OxlO1’ Extremely Mem 2.5x! 0-1 9,9x10-h 1.3.10-3 6.4x10-1 6.8.101 3.4.10-3
fissions Unfikeiy 95th Frcentil. 7.7.102 3.1.10-$ 4.9. {0-3 2.5x10-6 3.4.101 1.6.10-4

Oesignb-is 3.9.10-3 Unlikely Mean 5.0.10-5 2.0.10-8 Z.oxl o-f 10.10-’ 5. IXI04 2.6.10-7
embquake 95th percentile I.7X1O-4 6.8X1O-R 7.7.10-6 3.9XI 0-9 2.7x103 I .4X10-f

ksign bmis tire 1.7.10-5 Unlikely Mean 2.2XI0-J S.6x10-’ 8.7x 101 4.4x 10-’0 2.2XI04 1.1.107

95th Frcentile 7.4X1O-5 2,9x108 3.3xl o-~ 1.7x10-9 1.2xlo3 5,9.10-7

~sign basis 2.7.104 Extremely Mean 3.5xlo-4 I ,4XIO-7 1.4X105 7.1.10-9 3.6x 103 1,8.10-6
explosion Unlikely 95th prcentile L2X10-3 4.SXIO-7 5.4XI0-J 2.7x10-8 !.9.102 9.6.10-6

Beyonddesign.basi$ Llxl O1 Extremely Mean 2,0.101 7.9x 10-3 7.7.10-1 3.8xlo4 1.5.102 7.4.10-2
embqunke .“likely to

ky.nd 95th Frcentile 7,4x IOJ 3.oxlo-~ 2,8 1.4.10-3 7.9x IOZ 3.9.101

ex[mmely
unlikely

Beyond-design-b=is 2.4x102 Beyond Mem 4.4XI0-2 L8x10-5 L7XI0-3 8.5x10-7 3.3%101 L6x104
fire extremely

unlikely 951h~rcentik 1.7x)ol 6.6x IO-J 6.ZXIO-3 3.1.10-6 1.s S,7XI0-4

a lncre=ed likelihood (orprobability) ofcanccr fatality toahypotbetical individual (asinSle noninvolved worker atadistanceof

1,~ m [3,281 ft] or the siteboundary.whicheveris smaller,or to a hypotheticalindividual in the offsite population located at

thesite boundary )ifexposed totheindicated dose. ‘f3revalue assumes thatthe accident has occurred
b Estimat&numkr ofcmcerfatdities intheentire offsitepopuJation outtoadistance of80km(50mi) ifexposed to1hein&cated

dose, Tbevalue assumes thatthe accident basoccurred.
Kew ANL-W. ArSonne National Laboratory-West.

Source: O’Connor 1998a.
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Table K-25. Accident lmpackof Lead Aa.sembly Fabrication at Hanford

(27 m Stack Height)

Vmhbility
of cancer Probability
Fatiltty OfCancer POpubItio.

Doseto
btent

GivenDc6e Doseat Fatiilty Dase Cancer
N.ni”..lved to Site GtvenDc6e Witbln Famlitis

Source Frequency Worker Nonin,af”cd Oound.m .1 Sile 80fun W,thin
Accident Term (u) (Pe;yesr) Meteorolw (mm) Work,? (rem) Bound.rys (wmon.rem) 80 kmb

Crbicdity I,OxIO” Extremely Mem
fissions Unlikely 95th percentile

Design bmis 3.9x10-5 Unlikely Mem
embqutie 95th ~rcentik

Design bmis fire 1.7.10-s Unlikely Mem

95th percentile

Designbsisexplosion 2.7.10-4 Extremely Mem
Unlikely 95th percentile

Beyond-destgn-buis 1.1.1O1 Extwmely Mem
ennhqutie unlikely [.

txy.nd 9Stb ~rcen[ilt

Cxtremly
unlikely

Beyond-desi~n-b%is 2.4.10-2 Beyond Mem
fire extremely

unlikely 951b~rcenli)e 5.9.103 3,0X 10-~ 1.4.101 6.2.10-3

a Increzd likelihood (orprobability) ofcancer fatality toahypothetical individual (asingle noninvolved workcral a distance of

l,~m [3.281 ft]orthe site boundary, whichever issmaller, ortoahypothetical individual intheoffsite population located at

thesite boundary )ifexpos~!o tbe indicated dose. ‘rhe.alu eassume sthatth eacciden thasoccurred.
b Estimat& nuticof cmcerfatalities intheentire offsite ~pulatio" outtoadistance of80km(50 mi)ifexposed to1hei.dicated

dose. ~evalue assumes that theaccident hasoccurred.

Source: O’Connor 1998b.

I,4x102

4.0.10-2

I,6x105

4.8x 10-3

7.1.10-6

2.1.10-5

!.1.10-’

3.4,104

1.9>10’

5,6x I0’

1.6x 103

6.5x1O’

1.9.10-S

Z.8XIF9

8.4x 10-Y

4.6x IOH

I .4X10-7

7.5x )0-3

4.tx10-2

1.6.10-1

8,102

l,7x10-5

6.3.105

I .4X IO-3

4.2.103

1.9K10-6

6.3x10-6

8.4x10-7

2.7x10-6

1.4x10-5

4.4x 10-3

7.4XI0-C

2.7

1.6x! 0-3

6.8.10-7

2.1.10-6

9,6.1010

3.2x 10-y

4.2.10-1”

I .4XIo’

6.8.109

2.2.108

3.7xlo~

1.3.10-3

8.2.10-7

8.7x10-’

5,5

2.9x10-3

1.7x10-2

1.2%10-3

7.4XI0-3

2.0.102

1.2XI0-’

1.0.103

6.5.103

2.2

4.3.10~

2.7.10-3

1.4.105

8,3x10-6

6.2x 107

3.6.106

i ,0. 10s

5.8.105

5.1.10)

2.s

1.1XI O-3
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Table K-26. Accident Impact.s of Lead A88embly Fabrication at Hanford
(36 m Stack Height)

Prob.bllity0<
Cancer Pmb.f duty
Fatalltv of cancer Polndation blent

Dr6e to Given D&e Dase at Fatility “Din, Cancer
Notdnvofved t. Site GiveII Dose Wltbin Fablitics

Source Frequency Worker No.inv.lved Boundary atSite 80km Within
Accident Term (@ (w r year) Meteorolom (rem) Worke/ (rem) Boundams (mm..-rem) m funb

Criticality 1.0.10” E~tremely Mean 1.IXID-2 4.4x 10-6 I .2X10-3 6.0x10-7 8.5x10-1 4.3.10’
fissions unlikely 95th ~rccntik 3.3.102

Oesignb%is 3,9.103 Unlikely Mean 9,1xlo-~
emhqutie 95th ~rcenlile 3.5XIO$

Design bmis fire 1.7.10s Unlikely Mean 3.9xl o-~

951b~rcentile 1.5XI05

hsign b=is 2.7.10-4 Extremely Mean 6.4x10-5
explosion unlikely 95th ~rcentik 2.4x IoA

Bey.nd.design-bwis 1.1x 101 Extemely Mea !.9. !01
.tihqu&e .ntikely to

beyond 95th ~rcentile 7.1.10’

1.3.10-5

3.6x10-Y

1.4.10S

1.6%10-9

6.OXIO’

2.5x10-H

9.8x10-8

7.5XI03

2.8.102

3.4xlo-3

1.7xlo-~

5.2x10-6

7.3%10-7

2.3x10-6

1.2.10-5

3.7XI05

7.4x10-’

2,7

1.7xlo-~

8.Sx10-10

2.6x10-9

3.7%1010

flxlo-’

5,9X Ioy

1.8.10-8

3.7.104

].3.10-]

5.4

2.8x10-3

1.7x10-2

1.2x10-3

7.4xl o-3

2.OXIO-2

1.2.10-1

I .Ox103

6.5.103

2.7x10-3

1.4XI O-h

$.5.10-6

6.1.10-7

3.7xl o-~

9.9XI O-h

5.9X 10-s

5. IXIO!

Z.k+lm

1.7.10-5

6.3.10-5

1.6x10-3

5.9x10-3

8.2x10-7

3.0X) O-6

2.2

I.4X1OI

I. IX103

6.2. [0-3

.X tremely
unlikely

Beyond.design-bmis 2.4x 102 Beyond Mean 4.1XIO-2
tire extremely

u“likely 95th percenliIe [.6xI0’

a Increased likelihood (or probability) of cancer fatality to a hypothetical individual (sinSle noninvolved worker at a distsnce of
1,300 m [3,28 I ft] or the site boundary, whichever is smaller, or to a hypothetical individual in the offsite ~pulation Iwated at

the site boundary) if exposed to the indicated dose. The value assumes that the accident has wcurred.
b Estimated numkr of cancer fatalities in the entire offsite population out to a distance of 80 km (50 nd) if expsed to the indicatti

dose. ‘rbe value assumes that the accident has xcurred.

Source: OConnor 1998b.
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Table K-27. Accident Impacts of Lead Assembly Fabrication at LLNL
PmhabOlty
of cancer Probability
FalmOty of cancer Population Latent

Daset. GivenDose Dmeat Fatnilty Dose Cancer
N.minv.lved t. Site GivenDose WOhln Fatilltla

Soui’ce Fwuency Worker N.ni”v.lved Boundary al Sk, 8@km Wiltdn
Accident Term (s) (w r year) Meteorolw (rem)’ Workerb (mm) Bo.”dawb (wmon.rem) so h’

Crilicnlity 1.0.10]9Extremely Mem 7.0. IO-2 2,8x10-5 6.7x10-2 3.3XI0-$ 1.!.10[
fissions unlikely

5.7. ]0-3

95th ~rcentile 5.3.10! 2.1XIO-4 5.3.10-> 2,7x10-4 6.4x 101 3.IXIO1

Design bmis 3,9.10-3 Unlikely Mea 1.8.10-4 7.2x10-8 2.2XI0-4 l.!xl o-~ 5.5.102 2.8x103
eatihquake 95th pert.?ntik 1.3.103 5.3XIV7 1.7XIV3 8,5x10-7 2.8.10-{ 1.5.104

Designb=is fire 1.7xIOJ Unlikely Mem 7.8.10-s 3.1.10’ 9.3XI05 4.7.108 2.4.10-2 1.2.10-5

95th perce”tik 5.7.10-4 2.3x 10-7 7.4.10-4 3,7XI07 1.2.10-1 6,3xi 0-J

Designbasisexplosion 2.7x 10-4 Extremely Mea [.3. !0-3 5.0.107 I .5.10-3 7,6xt 0-7 3,9x10-1 I,9x104
unlikely 931h~rce”tik 9.3.10-3 3.7xlo-~ 1.2.102 6.0%10-6 I .9 1.0.10-3

Beyond.design.bnsis 2,4x 10-2 Beyond Mem 1.4.10-1 5.7.10-5 1.3XI0-[ 6,7xi05 3,5X1O!
tire

1.8x10-2
ext~mely

95th percentile 1.1 4.3X 10-~unlikely II 5.3XI04 1.7XI02 9.3x 102

a me closest point to the site boundav is 563 m ( 1,S47 ft), which is less than 1,@ m (3,2S 1 ft), Therefore, doses to the onsite
worker are assessedat 1,~ m [3,281fi] only in those directions where the site boundary is greater than 1,~ m (3,2S I fl) away.

For other directions, doses are assessed at the site boundary.
b Incxased likelihood (or probability) of cancer fatatity to a bypotheticat individual (a single noninvolved worker at a distance of

1,300 m (3,2S1 it) or the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located at

the site bound~) if exposed to the indicated dose. The value assumes that the accident has occurred.

c Estimated numkr of cancer fatalities in [he enti= offsite ppuktion out m a distance af 80 km (50 ti) if exwsed to the indicated
dose. me value assumes that the accident has occumd.

Key: LLNL, Lawrence Liverrnore National Laboratory,

Note A beyond-design-basis eanhquake was not evaluated for Building 332 at UNL because extensive analyses of the seismic

hazard at the site and the response of the building to those hazards indicate that the scenatio is kyond the range of reasonably
foreseeable.” Cument estimates are that the frequency of collapse is on Ihe order of 1.0XIW7 per year or less.

Source: Murray 199S; O’Connor 1998c,

K-54



Table K-28. Accident Impact8 of Lead Assembly Fabrication at LANL
Probability
of Cancer Probability
Fatality of Cancer Population Latent

Doseto GivenDme Da at Fatality D-e Cancer
Neninvolved to Site GivenD= Within Fatilitls

Source Fr=qumcy Worker NoninvolvedBoundary atsite 80km Within
Accident Term (gf (Der Year) Mclcomb (rem) W.* (m) Boundaw* (pewn-mm) so kmb

Crbicdity 1.Ox(01’ Extremely Mm 2.2x10-2 S.7XI 0-6 1.1.10-> 5.7%10-6 1.5 7.5.10-4
fissions ““fikely 9Sth ~rcentile 6,5.10-2 2.6x10-5 2.8x10-2 I,4%10-~ 6.6 3.2x10-3

Designb=is 3,9x 10-5 Unlikely Mem 3.4XI03 I .4X lo-u 1.3%10-5 6.5x 109 3.txlo-3 1.5XI0-S
eanhqutie 95th percentile l.txlo-~ 4.3.10-’ 4,1.10-5 2. IXIO-R 1.4x IO-2 6.8XI0-*

Designbmis fim 1.7.10-5 Unlikely Mea 1.5XIW$ 6.0.10-9 5.7.10-6 2.2XI0-9 1.3. !0-3 6.7xi 0-7

95th &rcentile 4,7x10-5 1.9x 10-8 L8x10-J 9.0.10-9 5.9.103 2,9x10-6

Design b%is 2.7X10-4 Extremely Mean 2.4x10-4 9.7X1O-’ 9.2x 103 4.6x10-8 2.2.10-2 1.1.105
explosion u“fikely 95th pe-ntile 7.6x 10-4 3.0x10-7 2.9x 104 1.5.10-7 9.5x IO-2 4,8.10-5

Beyonddesig”-basis 1.1x 101 Extremely Mean 1.3.101 5.3.10-3 4.4 2.2XI03 9.5x102 4,8x10-1
emhquke unlikely to

tey.nd 95th Wrcc.lik 5.txlol 2.1.10-2 1.4.101 7.0x IO-3 4.2.103 2. I

extremely
.nlikel y

Bey.”d.design-basis 2.4x10-2 Beyond Mew 2.9x 102 1.2XI0-J 9.7%10-3 4.9x104 2.1 1.IXIO-3
tire extremely

unlikely 951hFrmntik I.1xlo-1 4.6x IOS 3. fxlo-2 1.6.10s 9,2 4.6x10-3

a Increa& likelihood (or probability) of cancer fatality to a hypothetical individual (a sinsle noninvolved worker at a distance of

1,oQOm [3,2S I ft] or the site boundary, whichever is smaller, or to a hypothetical individual in the offsite population located at

the site boundary) if ex~sed to tbe indicated dose. The value assumes that the accident has occurr&.

b Estimated number of cancer fatalities in the mti~ offsite Wpulation out to a distance of 80 km (50 mi) if exposed to the indicated
dose. ~e value assumes that tbe accident has occurred.

Key: LANL, ks Alamos National Laboratow.

Source: OConnor 1998d,
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Table K-29. Accident Impacta of Lead Assembly Fabrication at SRS H.Area
Probblllty
of Cancer Probability
Fabllfy of Cancer P.puhtion S.91ent

Dw to GivenDae Dceeat FaUlity Dme Cancer
N.ninvolved to site GivenD-e WOhin Facilities

Source FreIIuencY Worker Noninvolvd Boundarv atSite goknl Witbl”
Acckde”t Term (a) (w ;ycarj Mekorolasy (rem) Workc? (mm) - Bnun&$

Criticality
(Demon-rem) so kmb

1.Ox10)’ Exuemely Ma
fissions unlikely 951h~rcentile

Designb=is 3.9x 10-3 Unlikely Mem
eMhqunke 95th percenlik

Design basisfire 1.7.10-5 Unlikely Mean

95th ~rcentik

CIesignbnsis 2.7.104 Extremely Mem
explosion .tdikely 95thperce”tik
Beyond-design-bais 1.1X1O1 Ext=mely Mean
emhquake unlikely10

kyond 95thpercentile

‘X’?me’y95thprcentik
“nbkel”

1.6x10-2 6,3x104Beyond.design.basis 2.4x 102 Beyond MemI
fire extremely

unlikely 95thperce”tik 5.8xlV2 2.3x10-5 2,0.10-3 9,8X10-~ 2.4x10-]

a Increasedlikelihood(orprobability)of cancerfatalityto a hy~theticafindividud(a singlenoninvolved worker at a distance of
1,~ m [3,28 1 R] or the site boundary, whichever is smaller, or to a hypothetical individual i“ the offsite pop”latio” located at

the site boundary) if exposed to the indicated dose. The vafue ass”~s that the accident has occurred.
b Estimated numkr of cancer fatalities in the entire offsite ppuktion out to a distance of 80 km (50 mi) if exposed to the indicaled

dose. The value assumes that the accident has occurred,

Source: OConnor 1998e.

5.2x IW3
I.OXIIY1
3.5xlo~
7,8x 104
1.5.106

3.4.104
2.5x10-J
5.5.10-5

1.1

2.6x 101

2.IXIU6
4.0.10-6
I,4XI0-’
3,1. [09

6,1xIW1D
1.3.10-9
9.9X1O-9
2.2x10-8
2.9x10-3

I,OxIO-2

3.4XI04
9.3XI04
4.4.107

1.3%10-6
1.9xlo-7
5.8. [0-7
31.106
9.5xl o-~
2.0%10-’

8.8.101

4,4XIo~

l.lxlo-~
4.6x 107

2.2XIW1O

6,7x10-t0

9.5XI0-11

2.9x10-10

1.5.109

4.7x 10-9

9.8x10-5

4.4X104

2.2.10-7

3.0.101

1.3

1.3.10-3
5.6x 103
5.4x I04

2.4x10-3

8.8x10-3

39.!02

5. IXI02

2.2x103

1.1

4.9

1.5.10-4

6.5x10-4
6.3x 107
2.7x 104
2.7x 107
1.2x10-fi
4.4x 10-6
1.9XI0-3
2.6.10-1

1.1

5.7X1O-4
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Appendix L

Evaluation of Human Health Effects From Transportation

L.1 INTRODUCTION

The overland transportation of any commodity involves a risk to both transportation crew members and
membem of the public. This risk results directly from trarrsportation-mlated accidents and indirectly from the
increased levels of pollution from vehicle emissions, regardless of the cargo. The transportation of certain
materials, such as hudous or radioactive waste, can pose an additional risk due to the unique nature of the
material. In order to permit a complete appraisal of the environmental impacts of the proposed action and
alternatives, the human health risks assmiated with the overland transportation of plutonium and uranium have
been assessed.

This appendix provides an overview of the approach used to assess the human health risks that may result from
the overland transportation. The appendix includes a discussion of the scope of the assessment, analytical
methods used for the risk assessment (i.e., computer mcdels), important assessment assumptions, and a
determination of potential transportation routes. It also presents the results of the assessment. In addition, to
aid in the understanding and interpretation of the results, specific areas of uncertainty are describd, with an
emphasis on how the uncertainties may affect comparisons of the alternatives.

The approach used in this appendix is modeled after that used in the Srorage and Disposition of

Weapons-Usable Fissile Materials Final Programmatic Environmental Impact Statement (PEIS)

(DOE 1996a). The fundamental assumptions used in tils analysis are consistent with those used in that PEIS,
and the same computer codes and generic release and accident data are used.

The risk assessment results are presented in this appendix in terms of “per-shipment” risk factors, as well as
for the total risks associated with each alternative. Per-shipment risk factors provide an estimate of the risk
from a single hazardous material shipment between a specific origin and destination. The total risks for a given
alternative are found by multiplying the expected number of shipments by the appropriate per-shipment risk
factors.

L.2 SCOPE OF ASSESSMENT

The scope of the overland transportation human health risk assessment, including the alternatives and options,
transportation activities, potential radiological and nonradiological impacts, and transportation modes
considered, is described below. Additional details of the assessment are provided in the remaining sections
of the appendix.

. Proposed Action and Alternatives-The transportation risk assessment conducted for the Surplus

Plutonium Disposition Environmental Impact Statement (SPD EIS) estimates the human health risks
associated with the transpomtion of plutonium and other hazardous materials for a number of
disposition alternatives.

. Radiological Impacts—For each alternative, radiological risks (i.e., those risks that result from the
radioactive nature of the plutonium and other hazardous materials are assessed for both incident-free

(i.e., normal) and accident transportation conditions, The radiological risk associated with
incident-free transportation conditions would msu It from the potential exposure of people to external
radiation in the vicinity of a loaded shipment, The radiological risk from transportation accidents
would come from the potential release and dispersal of radioactive material into the environment
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during an accident and the subsequent exposure of people through multiple exposure pathways

(i.e.. exposure to contaminated ground or air, or ingestion of contaminated food).

All tilological impacts are calculated in temrs of effective dose and associated health effects in the exposed
populations, The mdiation dose calculated is the total effective dose equivalent (NRC 1998), which is the sum
of the effective dose equivalent from external radiation exposure and the 50-year committed effective dose
equivalent fmm internal radiation exposure. Radiation doses are presented in units of mentgen equivalent man
(rem) for individurds and person-rem for collective populations. The impacts are further expressed as health
risks in terms of latent cancer fatalities (LCFS) and cancer incidence in exposed populations. The health risk
conversion factors (expec~ health effects per dose absoti) were taken from fnterrrarional Commission on

Radiological Protection Publication 60 (ICRP 1991 ).

● Nonradiological Impacts—In addition to the radiological risks posed by overland transportation
activities, vehicle-related risks are also assessed for nontilological causes (i.e., related to the transport
vehicles and not the radioactive cargo) for the same transportation routes. The nonmdiological
transportation risks am independent of the radioactive nature of the cargo and would be incrm-ed for
similar shipments of any commodity. The nonradiological risks are assessed for both incident-free
and accident condhions. Nonmdiological risks during incident-free transportation conditions would
be caused by potential exposure to increased vehicle exhaust emissions. The nonmdiological accident
risk refers to the potential occurrence of transportation accidents that directly result in fatalities
unrelated to the cargo. State-specific transportation fatality rates am used in the assessment.
Nonradiological risks are presented in terms of estimated fatalities.

● Transportation Medes-All overland shipments have ken assumed to take place by truck
transportation modes.

● Receptors-Transportation-related risks are calculated and presented separate] y for workers and
members of the general public. The workers considered are tmck crew members involved in the
actual overland transportation, The general public includes all persons who could be exposed to a
shipment while it is moving or stopped enroute. Potential risks arc estimated for the collective
populations of exposed people, as well as for the hypothetical maximally exposed individual. The
collective population risk is a measure of the radiological risk posed to mciety as a whole by the
alternative Ming considered, As such, the collective population risk is used as the primary means of
comparing various alternatives.

L.3 PACKAGING AND REPRESENTATIVE SHIPMENT CONFIGURATIONS

Regulations that govern the transportation of radioactive materials are designed to protect the public from the
potcntiaJ loss or dispersal of radioactive materials as well as from routine radiation doses during transit. The
primary regulatory approach to promote safety is through the specification of standards for the packaging of
dloactive materials. Because packaging represents the primary barrier between the tiloactive material being
transported and tilation exposure to the public and the environment, packaging requirements are an important
consideration for the transportation risk assessment. Regulatory packaging requirements are discussed briefly
below and in Chapter 5. In addition, the representative packaging and shipment configurations assumed for
the SPD EIS are described.

L.3.1 Packaging Overview

Although several Federal and State organizations are involved in the regulation of radioactive materials
trarrspo~tion, primary regulatory responsibility resides with the U.S. Department of Transportation (DOT)
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and the U.S. Nuclear Regulatory Commission (NRC). All transportation activities must take place in
accordance with the applicable regulations of these agencies specified in Title 49 of the Code of Federal
Regulations (CFR) Part 173 (DOT 1992a) and 10 CFR 71 (NRC 1996).

Transportation packaging for small quantities of radioactive materials must be designed, constructed, and
maintained to contain and shield their contents during normal transport conditions. For large quantities and
for more highly radioactive material, such as spent nuclear fuel or plutonium, they must contain and shield
their contents in the event of severe accident conditions. The type of packaging used is determined by the total
radioactive hazard presented by the material within the packaging; 10 CFR 71 (NRC 1996) provides the rules
for this determination. Four basic types of packaging are used: Excepted, Industrial, Type A, and Type B.
Another packaging option, Strong and Tight, is still available for some domestic shipments.

Excepted packaging are limited to transporting materials with extremely low levels of radioactivity. Industrial
packaging are used to transport materials that, because of their low concentration of radioactive materials,
present a limited hazard to the public and the environment. Type A packaging are designed to protect and
retcdn their contents under normal transport conditions and must maintain sufficient shielding to limit radiation
exposure to handling personnel. These packaging are used to transpom radioactive materials with higher
concentrations or amounts of radioactivity than Excepted or Industrial packaging. Strong and Tight
packaging arc used in the United States for shipment of certain materials with low levels of radioactivity, such
as natural uranium and rubble from the decommissioning of nuclear reactors. Type B packages are described
in detail in Appendix L.3.1.6.

L.3.1.1 Uranium Hexaffuoride Packaging

DOE would ship uranium hexafluoride from the Portsmouth Gaseous Diffusion Plant to a fuel fabrication
facility in Model 30B cylinders, which are Type A packages (for the purposes of the SPD EIS). Uranium
hexafhroride shipments are regulated under 49 CFR 173.420, which requires the packaging to be in accordance
with ANSI N14. 1, Urarrium Hexaf7uoride-Pachg irrg for Transport. Because uranium hexafluoride breaks
down into hydrofluoric acid and uranyl fluoride when exposed to air, packages would be marked with the
primary hazard label as “Radioactive Yellow-1~ and a secondary hazard label as “Corrosive,” The transport
vehicle would be required to show the prim~ placard “Radioactive” and the secondary placard “Corrosive.”

L.3.1.2 Uranium Dioxide Packaging

DOE would ship uranium oxide from the fuel fabrication facility to DOE’s mixed oxide (MOX) facility in
gasketed, open-head, 208-1 (55-gal) dnrms with heavy plastic liners, which are Industrial Package Type I
packages. Uranium oxide shipments are regulated under 49 CFR 173,425, Because uranium oxide is a
low-specific activity material, no primary hazard label would be required, and because it is chemically stable,
no secondary hazard label would be required. The transport vehicle would be required to show the prima~
placard “Radioactive” and no secondary placard.

L.3.1.3 Mixed Oxide Fuel Packaging

DOE will design the container for the MOX fuel assemblies. For analysis purposes, it is assumed that DOE
would ship the unirmdiated MOX fuel bundles to the reactor site(s) in Type B packages. Two conceptual
packaging ideas are end-loading and lateral-loading packages (Ludwig et al. 1997). The fuel assembly weight
per container is approximately 2800 kg (6,000 lb) for either pressurized water reactor (PWR) or boiling water
reactor (BWR) fuel. The container could hold either four PWR or eight BWR assemblies.
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L.3.1.4 Highly Enriched Uranium Packaging

DOE would ship highly enriched uranium (HEU) from the pit conversion facility to the Y–12 facility near Oak
Ridge, Tennessee. The DOE-approved container type for these shipments is the DT-22.

L.3.1.5 Plutonium Packaging

DOE would ship all plutonium in Type B containers. DOE would ship nonpit plutonium from DOE sites
(Hanford, Idaho National Engineering and Environmental Laboratory [INEEL], Los Alamos National
Laboratory [LANL], Lawrence Livermore National Laboratory [LLNL], Rocky Flats Environmental
Technology Site [RFETS], and Savann* River Site [SRS]) to the immobilization facility (Hanford or SRS)
in a variety of containers, such as T~ 3013, Type 2R, and Foodpac containers, which would be transported
inside various casks, such as radial reflector, Medel 60 FFTA DFA pins shipping or Specification 6M
packages. DOE would ship plutonium pits frum DOE sites to the pit conversion facility in DOE-approved FL
containers and the piece parts resulting from pit disassembly in DOE-approved UC-609 and USA/9975
containers. Plutonium oxide produced at the pit disassembly and conversion facility (pit conversion facility)
would be loaded into packaging that meets DOE-STD-30 13-96, Criteria for Safe Srorage of plutonium Metals

and Oxides (DOE 1996b) or equivalent. This package provides for safe storage of plutonium oxides for at
least 50 years or until final disposition and serves as the primary containment vessel for shipping. DOE-STD-
3013-96 specifies a design goal that the Type 3013 container could be shipped in a qualified shipping
container without further reprocessing or repackaging. The Type 3013 prim~ containment vessel is designed
for shipping and would be compatible with a Type B package. No Type B package has been specifically
constructed or licensed for shipping DOE-S TD-30 13-96 primary containment vessels.

A Type B package is required when transporting commercial quantities of plutonium materials, including
cmirradiated MOX fuel assemblies. DOE is developing a conceptual design for a MOX container that
optimizes safe, secure trailer (SST) load-carrying capacity and ensures compatibility with fuel-handling
systems at commercial reactors (Ludwig et al. 1997).

L.3.1.6 Overview of Type B Containers

The transportation of highway-route controlled quantities of plutonium (more than a few grams, depending
on activity level) requires the use of Type B packaging. In addition to meeting the standards for Type A
packaging, Type B packaging must provide a high degree of assurance that, even in severe accidents, the
integrity of the package will be maintained with essentially no loss of the radioactive contents or serious
impairment of the shielding and maintain subcriticality capability. Type B packaging must satisfy stringent
testing criteria specified in 10 CFR 7 I (NRC 1996). The testing criteria were developed to simulate severe
accident conditions, including impact, puncture, fire, and water immersion.

Beyond meeting DOT standards showing it can withstand nomsal conditions of transport without loss or
dispersal of its radioactive contents or allowance of significant radiation fields, Type B packaging must also

meet the 10CFR71 requirements administered by the NRC. The complete sequence of tests is listed below:

● Free-Drop Test—A 9-m (30-ft) free-drop onto a flat, essentially unyielding, horizontal surface,
striking the sutiace in a position for which maximum damage to the package is expected.

● Puncture Test—A 1-m (40-in) drop onto the upper end of a 15-cm (6-in) diameter solid, vertical,
cylindrical, mild steel bar (at least 20-cm [8-in] long) mounted on an essentially unyielding, horizontal
sutiace.
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● Thermal Test—Exposure to a heat flux of no less than that of a thermal radiation environment of
800 “C (1,475 “F) with an emissivity coefficient of at least 0.9 for a ~riod of 30 minutes.

● Water Immersion Test—A separate, undamaged package specimen is subjected to water pressure
equivalent to immersion under a head of water of at least 15-m (50-ft) for no less than 8 hours.

Effective April 1, 1996, 10 CFR 71 has been revised to require an additional immersion test in 200 m (660 ft)
of water for Type B casks designed to contain material with activity levels greater than one million curies (Ci)
(NRC 1996). Containers used for shipping plutonium will not necessarily be subject to this test because they
will contain much less than one million curies. me packaging may also be required to undergo the crush test

if it is considered a light-weight, Iowdensity package as most drum-type packages are. The crush test consists
of dropping a 500-kg(1100-lb) steel plate from 9 m (30 ft) onto the package, which is resting on an essentially
unyielding smface.

Additional restrictions apply to package surface contamination levels, but these restrictions are not limiting
for the transportation radiological risk assessment. For risk assessment pusposes, it is important to note that
all packaging of a given type is designed to meet the same performance criteria. Therefore, two different
Type B designs would be expected to perform similarly during incident-free and accident transportation
conditions. The specific contaitsem selected, however, will detemrine the total numkr of shipments necessary
to transport a given quantity of plutonium.

External dlation from a package must be below specified limits that minimize the exposure of the handling
personnel and general public. For these types of shipments, the external radiation dose rate during normal
transportation conditions must be maintained below the following limits of 49 CFR 173 (DOT 1992a):

. 10 nuetir at any point 2 m (6.6 ft) from the vertical planes projected by the outer lateral surfaces of
the transport vehicle (referred to as the regulatory limit throughout this document)

o 2 mretir in any nomrally wcupied position in the transport vehicle

L.3.2 Safe, Secure Transportation

DOE anticipates that any transportation of plutonium pits, nonpit plutonium, plutonium oxide, MOX fuel, or
HEU would be requiti to & made through use of the Transportation Safeguards System and shipped using

SSTS. The SST is a fundamental component of the Transportation Safeguards System. The Transportation
Safeguards System is operated by the DOE Transportation Safeguards Division of the Albuquerque Operations
Office for the DOE Headquarters Office of Defense Programs. Based on operational experience between
FY84 and FY93, the mean probability of an accident requiring the tow-away of the SST was 0.066 accident
per million kilometers (0.1 1 accident per million miles). By contmst, the rate for commercial tmcking in 1989
was about 0.3 accidents per million kilometers (0.5 accident per million miles). Commercial tmcking accident
rates (Sticks and Kvitek 1994) were used in the human health effects analysis. Since established in 1975,
the Transportation Safeguards Division has accumulated more than 145 million km (90 million mi) of
over-the-road experience transporting DOE-owned cargo with no accidents resulting in a fatality or release of
radioactive material.
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“The SST is a s~ially designed component of arr 18-wheel tractor-trailer vehicle. Although details of vehicle
enhancements and some operational aspects are classified, key characteristics of the SST system include the
following:

● Enhanced structuml characteristics and a highly reliable tiedown system to protect cargo from impact

● Heighkned thermal resistance to protect the cargo in case of fire

● Various deterrents to prevent unauthorized removal of cargo

. An armored tractor component that provides courier protection against attack and contains advanced
communications equipment

● Specially designed escort vehicles containing advanced communications arrd additional couriem

● 24-hour-aday real-time communications to monitor the location and status of all SST shipments via
DOE’s Security Communication system

. Couriem who arc armed Federal Officers, receive rigorous specialized training, arrd who are closely
monitored through DOE’s Personnel Assurance Program

. Significantly more stringent maintenance standards than those for commercial transport equipment

● Conduct of periudic appraisals of the Transportation Safeguards System operations by the DOE Office
of Defense Programs tu ensure compliance with DOE orders and management directives.

L.3.3 Ground Transportation Route Selection Process

According to DOE guidelines, plutonium shipments must comply with both NRC and DOT rcgrrlatory
requirements. Commercial shipments are also required by law to comply with both NRC and DOT
requirements. NRC regulations cover the packaging and transpofi of plutonium, whereas DOT specifically
regulates the carriers and the conditions of transport, such as routing, handling arrd storage, and vehicle and
driver sequimments. The highway muting of nuclear ma~riaf is syskmatically determined according to DOT
regulations 49 CFR 171–179 mrd 49 CFR 397 for commercial shipments, S~ific routes cannot be publicly
identified in advance for Transportation Safeguards Division shipments because they m classified to proteet
national security interests.

The DOT routing regulations rcquim that shipment of a “highway route-controlled quantity” of radioactive
material be transported over a preferred highway network including interstate highways, with preference
toward interstate system bypasses around cities, arrd State-designated preferred mutes. A State or Tribe may
designate a preferred route to replace or supplement the interstate highway system in accordarrce with DOT

guidelines (DOT 1992b).

Carrier’s of highway mute-controlled quantities are required to use the preferred network, unless moving from
origin to the nearest interstate or from tbe interstate to the destination, when making necessary repair or rest
stops, or when emergency conditions render the interstate unsafe or impassible. The primary criterion for
selecting the preferred route for a shipment is travel time. Preferred routing takes into consideration accident
rate, transit time, population density, activities, time of day, arrd day of week.
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The HIGHWAY computer code (Johnson et al. 1993) may be used for selecting highway routes in the
United States. The HIGHWAY database is a computerized road atlas that cumently describes about
386,400 km (240,000 mi) of roads. The Interstate System and all U.S. (U.S.-designated) highways are
completely describd in the database. In addition, most of the principal State highways and many local and
community roads are also identified. The code is updated periodically to reflect cument road conditions and
has &n benchmarked against reported mileages and observations of commercial tmck firms. Features in the
HIGHWAY code allow the user to select routes that conform to DOT regulations, Additionally, the
HIGHWAY cede contains data on the population densities along the routes. The distances and populations
from the HIGHWAY code are part of the information used for the transportation impact analysis in the
SPD EIS.

L.4 METHODS FOR CALCULATING TRANSPORTATION RISKS

The overland transpomtion risk assessment methodology is summarized in Figure L–1. After the alternatives
were identified and goals of the shipping campaign were understood, the first step was to collect data on
material characteristics and accident parametem. Physical, radiological, and packaging data were provided in
reports from the DOE national laboratories. Accident parameters are largely based on the DOE-funded study
of transportation accidents (Saticks and Kvitek 1994).

Representative routes that may be used for the shipment of plutonium were selected using the HIGHWAY
code. These routes were selected for risk assessment pu~oses. They do not necessarily represent the actual
routes that would be used to transport nuclear materials. Specific routes cannot be identified in advance
because the routes would not & finalized until they had been reviewed and approved by NRC. The selection
of the actual route would k responsive to environmental and other conditions that would be in effect or could
be predicted at the time of shipment. Such conditions could include adverse weather conditions, road
conditions, bridge closures, and local traffic problems. For security reasons, details about a route would not
be publicized kfore the shipment.

The first anal~ic step in the ground transportation analysis was to determine the incident-free and accident risk
factors, on a per-shipment basis, for transportation. Risk factors, as any risk estimate, are the product of the
probability of exposure and the magnitude of the exposure. Accident risk factors were calculated for
rtilological and nonradiological traffic accidents. The probabilities, which are much lower than one, and the
magnitudes of exposure were multiplied, yielding risk numbers. Incident-free risk factors were calculated for
crew and public exposure to radiation emanating from the shipping container (cask) and public exposure to
the chemical toxicity of the transportation vehicle exhaust. The probability of incident-free exposure is
unity (one).

Radiological risk factors are expressed in units of rem. Later in the analysis, they will be multiplied by
International Commission on Radiation Protection Publication 60 (ICRP 1991) conversion factors and
estimated number of shipments to give risk estimates in units of LCFS. The vehicle emission risk factors are
calculated in latent fatalities, and the vehicle accident risk factors are calculated in fatalities.

For each alternative, risks were assessed for both incident-free transportation and accident conditions. For the
incident-free assessment, risks were calculated for both collective populations of potentially exposed
individuals and for maximally exposed individuals. The accident assessment consists of two components:
(1) a probabilistic accident risk assessment that considers the probabilities and consequences of a range of
possible transportation accident environments, including low-probability accidents that have high
consequences and high-probability accidents that have low consequences, and (2) an accident consequence
assessment that considers only the consequences of the most severe transportation accidents postulated.
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The RADTRAN 4 computer cede (Neuhauser and Kanipe 1994) is used for incident-free and accident risk

assessments to estimate the impacts on collective populations. RADTRAN 4 was developed by Sandia
National Laboratories to calculate population risks associated with the transportation of radioactive materials
by a variety of mudes, including truck, rai 1,air, ship, and barge.

The RADTRAN 4 population risk calculations take into account both the consequences and probabilities of
potential exposure events. The collective population risk is a measure of the total radiological risk posed to
suciety as a whole by the alternative being considered. As such, the collective population risk is used as the
prim~ means of comparing the various alternatives. The RISKIND computer cude (Yuan et al. 1995) is used
to estimate the incident-free doses to maximally exposed individuals and for estimating impacts for the
accident consequence assessment. The RISK~D computer cmie was developed for DOE’s Office of Civilian
Radioactive Waste Management to analyze the exposure of individuals during incident-free transportation.
[n addition, the RISKfND cude was designed to allow a detailed assessment of the consequences to individuals
and population subgroups from severe transportation accidents under various environmental settings.

The RISKIND calculations were conducted to supplement the collective risk results calculated with
RADTRAN 4. Whereas the collective risk results provide a measure of the overall risks of each alternative,
the RISKIND calculations are meant to address areas of specific concern to individuals and population
subgroups. Essentially, the RISKIND analyses are meant to address “What if’ questions, such as “What if I
live next to a site access road?’ or “What if an accident happens near my town?”

If highly specialized analytic codes had been used to mudel SST behavior in an accident (DOE-developed

Analysis of Dispersrrl Risk Occurring in Transpor/arion [Claus et al. 1995:689+96] or ADROIT), the code
would have provided a probabilistic risk analysis of special nuclear materials shipped in a SST. ADROIT is
designed to provide a fucused analysis of an energetic release caused by partial detonation of explosive
material. The approach and the code could be tailored for the materials shipped in the SPD EIS. However,
detailed thermal and mechanical models have not been created for most of the packages used in the SPD EIS.

L.5 ALTERNATIVES, PARAMETERS, AND ASSUMPTIONS

The tmnsponation risk assessment is designed to ensure—through uniform and judicious selection of models,
data, and assumptions—that relative comparisons of risk among the various alternatives are meaningful. The
major input parameters and assumptions used in the transportation risk assessment are discussed below.

L.5.1 Transportation Alternatives

The proposed action would involve transporting plutonium and other nuclear materials between DOE and
commercial sites. Except for the No Action Alternative, each alternative in the SPD EIS has extensive and
unique requirements for the transportation of hazardous materials. In this section, the assumptions and logic
used to model the intersite transportation requirements are described.

Alternatives 2 through 12 require transporting plutonium metal and pits from various DOE sites to the pit

conversion facility at Hanford, INEEL, Pantex, or SRS, The pit conversion facility would disassemble pits
and convert the plutonium metal into plutonium oxide, During the pit disassembly process, HEU would be
recovered and shipped from the pit conversion facility to the Y– 12 facility at Oak Ridge. In addition, some
pit parts would be recovered and shipped to LANL, The plutonium oxide would be shipped to the MOX
faci Iity or the immobilization facility depending on the alternative. In many of the alternatives, the pit
conversion facility is Iucatcd on the same site as the MOX facility or immobilization facility, limiting the need
for intersite transportation of the plutonium oxide. In these alternatives, the plutonium oxide would be
transported between the facilities via a secure tunnel between the facilities.
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In addition to reducing the number of trips required and the distance that would have to k traveld to transport
sm’plus pits to the pit conversion facility, by placing the pit conversion facility at Pantex the dose associated
with repackaging pits for intersite shipment could be reduced by nearly 40 percent. This is because pits can
be transferred to the pit conversion facility at Pantex in their crzment storage containers (mainly the AL-R8
container) without having to be repackaged. If the pits are transported to another site, they have to be moved
to a shipping container (e.g., FL-Type, 9975).

Based on estimates presented in the Final EISfor the Continued Operation of fanfe~, 50 workers would be
needd to repackage 12,000 pits from their current storage containers into containers that could also be used
for shipping. 1 This effort would be completed over 10 years and the estimated annual dose received from
repackaging activities would be about 50 tnrem per worker. By Imating the pit conversion facility at Pantex,
it is ex~cted that this dose could be reduced by approximately 20 mrem per worker to a level of 30 mrem per
worker because the pits would not have to be repackaged for offsite shipment. The pits would be slowly
moved from storage Imations in storage containers on specially designed vehicles to the pit conversion facility.
Over the 10-year operating life of the pit conversion facility, this would reduce the total estimated dose to
involved Parrtex workers by 10 person-rem from 25 person-rem to 15 person-rem. Under either scenario, the
estimated number of excess cancer fatalities assmiated with repackaging activities would be 0.0 I or less.

Alternatives 2 through 12 involve immobilization of nonpit plutonium at Hanford (Alternatives 2, 4, 8, 10, or
11) or SRS (Alternatives 3,5,6,7,9, or 12). This material would be transported from its current location at
vadous DOE sites to the chosen immobilization facility. If the immobilization facility uses a ceramic prwess,

ttmnium oxide would k required. One of the United States Enrichment Corporation’s gaseous diffusion plants
would till cylinders with depleted uranium hexafluoride, which would be transported to a commercial facility
for conversion to umnium oxide. (For the purpose of this analysis, the gaseous diffusion plant in Portsmouth,
Ohio, and the nuclear fuel fabrication facility in Wilmington, North Carolina, have been chosen as
representative sites for these activities.) The uranium oxide would k transported to the immobilization facility
at Hanford or SRS. After the material is immobilized, it is assumed that the additional canistem of high level
waste will be shipped to a geologic repository consistent with the assumptions made in the ~irral Waste
Management Programrnaric Environmental Impact Statement for Managing Treatment, Storage, and Disposal

of Radioactive and Hazardous Waste (WM PEIS) (DOE 1997a). Figure L–2 shows the transportation
requirements for immobilization.

The production of MOX fuel (Alternatives 2 through 10) requires transporting plutonium oxide from the pit
conversion facility to the MOX facility at Hanford, fNEEL, Pantex, or SRS, However, in every alternative
except Alternatives 4 and 5, the pit conversion facility and MOX facility are collocated so there would not be
any interzite transportation required for the plutonium oxide, as discussed above. In the case of Alternative 4,
the pit conversion facility would be Iwatd at Pantex and the plutonium oxide would be shipped to Hanford.
Under Alternative 5, the pit conversion facility would also be at Pantex but the plutonium oxide would be
shipped to SRS. Uranium oxide needed to pmdtrce MOX fuel would be converted from uranium hexafluoride,
originally from Portsmouth, at Wilmington, and then transported to the MOX facility. If MOX fuel rods are
bundled with low-enriched uranium fuel rods, the uranium fuel reds may come from a separate fabrication
facility. Transportation of the uranium fuel reds to the MOX facility is equivalent to transportation of umnium
fuel to a commercial reactor site, This transportation activity is covered under the Final Erzvirorrmerrtal

1 In the analysis presented in the P.nfex EIS (DOE 1996i), pits ~e assumed to be repackaged in AT400A containers. The amount
of effort involved in repackaging a pit in an AT400A container is more intense than the effort needed to repackage a pit in a
Ktyv containec therefore, the doses would h ex~ctcd to k higher. Since the Panlex EIS was completed, it bas been decided
that surplus pits would not k repackaged in AT-400A containers, As a result,the dose estimates asswiated with repackaging pits
as presented in the Pamex EISare conservatively high for the SPD EtS. No efforl has been made to reestimatedthe dose associated
with repackaging pits. The doses presented in the SPD EIS are based on using the AT400A container, and therefore represent
upper bounds on the expected dose to involved workers,
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Statement on the Transportation of Radioactive Material by Air and Other Modes (NRC 1977). The MOX
fuel would bc transported to a U.S. nuclear reactor for power production. (For the purposes of this analysis,
it is assumed that the reactor is 4,000 km (2,500 mi) from the MOX facility. ) Figure L–3 shows the
transportation requirements for MOX fuel fabrication.

Alternatives 2 through 10 include the production of MOX fuel. If this alternative is chosen by DOE, a lead
fuel assembly campaign may precede the actual production of MOX. Plutonium oxide at LANL would be
ship~d to one of five DOE facilities (Argonne National Laboratory-West [ANL–W], Hanford, LLNL, LANL,
or SRS). Low-enriched uranium (LEU) oxide would be produced from LEU hexafluoride, originally from
Portsmouth, at Wilmington, and then transported to the lead assembly fabrication facility. From the fabrication
facility, the MOX fuel lead assemblies would be transported overland to a U.S. reactor. After power
production in tbe reactor, the spent MOX fuel lead assemblies would be transported to a DOE site (either
ANL–W or Oak Ridge National Laboratory) for examination. Figure LA shows the transportation
requirements for the lead assemblies.

L.5.2 Representative Routes and Populations

Representative overland truck routes have been selected for the origin and destination points identified in
Figures L-2, L–3, and L4 are shown in Table L–1. The routes (which were determined for risk assessment
purposes) were selected consistent with cument routing practices and all applicable routing regulations and
guidelines. They do not necessarily represent the actual routes that would be used to transport plutonium and

other hazardous materials in the future. Specific routes cannot be identified in advance, as explained in
Appendix L.3.3.

Route characteristics that are important to the radiological risk assessment include the total shipment distance
and the population distribution along the route. The specific mute selected detemrines both the total
potentially exposed population and the expected frequency of transportation-related accidents. Route
characteristics are summarized in Table L–1. The population densities along each route are derived from 1990
U.S. Bureau of Census data and projected forward to the year 2010 using State-specific projections. Rural,
subm’ban, and urban areas are characterized according to the following breakdown: rural population densities
range from O to 54 pmons per square kilometer (O to 139 prson per square mile); the subufian range is from
55 to 1,284 persons per square kilometer ( 140 to 3,326 persons per square mile); and the urban includes all
population densities greater than 1,284 persons per squwe Kilometer (3,326 persons per square mile). The
exposed population includes all persons living within 800 m (0.5 mi) of each side of the road.

L.5.3 Distance Traveled by Alternative

Table b2 shows the number of shipments, the total mileage traveled by the tmcks carrying nuclear materials,
and the affected populations. The affected population is designed to show the number of people actually or
potentially exposed to nuclear material shipments. The measure is calculated by multiplying the number of
shipments by the number of people living within 800 m (0.5 mi) of the route used to transport the material.
The highest possible lead test assembly mileages and populations from Table L–2 are used in the alternative
totals. The number of trips in Table L–2 comes from the SPD EIS data reports (UC 1998a through n).

Because the reactor sites are not identified in the SPD Draft EIS, a maximum possible distance between the
PIE and MOX facilities, and the reactor site of 4000 km (2,486 mi) is assumed. If reactors near the PE and
MOX facilities are chosen to use MOX fuel, this number could be significantly lower. The rural, suburban,
and urban density breakdown for this entirely hypothetical route is based on typical U.S. values (Neuhauser
and Kanipe 1994).
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Table L-1. Potential Shipping Legs Evaluated in the SPD EIS
Population Oemity

2)istance Percentage in Zones (w monfkmz) Aflected
From To (h) Rural Suburban Urban Rural Suburban Urban Population

ANbW INEEL 34 2 84

ANL-W

ANL-W

ANLW

Hanford

Hanford

Hanford

Hanford

Hanford

Hanford

lNEEL

lNEEL

INEEL

LANL

LANL

LANL

LANL

LANL

LANL

LANL

LLNL

LLNL

LLNL

LLNL

LLNL

Pantex

Pantex

Pant..

Pantex

Pantex

Pantex

Ponsmouth,
OH

RFSTS

RFETS

RETS

RFETS

SRS

SRS

SRS

SRS

Hanford

Pantex

SRS

INEEL

ORR

Pantex

Onsite

OeOlOgic
reposltorya

LANL

SRS

ORR

LANL

Pantex

LLNL

INEEL

SRS

Fuel
fabrication

Fuel
fabrication

SRS

ORR

ANL-W

Hanford

lNEEL

Pantex

SRS

NTs

ORR

SRS

INEEL

WIPP

NTS

LANL

Fuel
fabrication

INEEL

Pantex

Hanford

SRS

ORR

Hanford

Onsite

Oeologic
reposito$

LANL

SRS

Pantex

1,035

2,395

376

967

3,981

3,032

24

I ,907

2,511

3,719

3,312

1,841

647

1,218

1,841

2,511

2,787

2,390

1,873

1,429

1,566

2,327

4,416

1,143

1,762

2,169

2,363

713

1,997

647

1,014

1,178

1.255

1,848

2,609

575

4,389

6

3,936

2,787

581

2,577

loi3

91.7

90.1

82.8

91.6

87.6

90.6

100

87.8

90.2

82.7

86.7

89.6

90.7

88.8

89.6

90.2

80.8

85.8

89.1

76.0

85.7

89.8

80.6

85.8

84.4

78.1

90.2

93.1

94.0

90.7

63.5

91.4

87.2

91,6

78. I

68.7

84.2

Iw

83.2

80.8

72,8

76.2

0

7,6

8.3

15.4

7.9

11.1

8.0

0

10.3

8.6

15.4

11.9

9.1

6.8

7.8

9.1

8.6

16,9

12.3

9.5

20.5

10.3

6.7

16.4

8.6

14.0

19.6

8.2

6.0

4.8

68

34.6

7.4

10.0

7.4

19.3

30.5

14.2

0

19.9

16.9

26.8

22.4

0

0.6

1.6

1.8

0.6

1.3

1.4

0

1,9

1.2

1.8

1.4

I .4

2.5

3.4

1.4

1.2

2.4

1.9

1.4

3.5

4.0

3.5

3.0

5.6

1.6

2.3

1.6

0.9

I .2

2.5

1.7

1.2

2.9

1,0

2.5

0.8

1.6

0

1.9

2.4

0.3

1.4

9

6

9

8

8

6

10

4

4

9

6

4

6

5

6

6

12

8.2

4.5

12

6

5

10

3.6

12

14

6

2.5

3

4,3

20

6

5

6

II

18

9

10

6

9.4

23

14

0

570

56 I

453

559

461

574

0

485

402

450

344

39 I

676

634

553

569

455

342

386

487

713

674

482

512

392

426

561

498

453

480

380

505

634

547

439

374

467

0

365

353

301

392

0

2,883

2,963

2,787

2,898

2,830

2,979

0

2,098

2,085

2,788

2,188

2,093

3,061

3,634

2,962

2,9S2

2,786

2,171

2,085

2,868

3,546

3,525

3,165

2.693

2,657

2,706

2,988

1,879

2,204

2,175

2,446

3,329

3,143

3,228

2,741

2,306

2,823

0

2,192

2,166
2,202

2,690

113,482

380,038

767,529

107,214

604,916

450,51 I

538

397,534

361,442

757,940

518,875

286,387

132,446

346.679

286,387

36 1,U2

684,441

439,696

296,222

478,115

552,834

643,591

1,284,987

506,575

302,418

543,092

373,420

78,394

228,159

132,446

301,445

156,394

319,338

232,380

674,965

132,959

835,727

I34

893,080

684,441

97,034

651,769
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Table L-1. Potential Shipping Legs Evaluated in the SPD EIS (Continued)
Population Density

Distznce Percentage in Z0ns2 (Persotimz)

From To (km)
Affected

Rural Suburban Urban Rural Suburban Urban Population
Fuel Hanford 4,796 82.6 16.1 1.2 10 435 2.806
fabrication

856,223

Fuel ANL-W 4,165 81.0 17.7 1.3 8 329 2,175
fabrication

787,474

Fuel LLNL 3.032 82,5 15.1 2.4 7 350 2,445 745,149
fabrication

Fuel LANL 3,2o1 78.0 19.8 1.6 10 325 2,166 693,848
fabrication

Generic 4,W 84,0 15.0 I.0 6 719 3,861 969,6M
4,~ km

~ Assumed 10be located at Yucca Mountain, NV, for tbe purposes of analysis.
Assumed to k located at Wilmington, NC, for the purposes of analysis.

Key ANL-W, Ar80nne National Laboratoq-W; LANL. Las Alamos National Laboratoy, LLNL, Lawrence Livermore National
Laboratory; NTS, Nevada Test Site: ORR, Oak Ridge Reservation; RFSTS, Rocky Ffats Environmental Technology Site; WIPP,
Waste Isolation Pilot Plant.

Table L–2. Summary SPD EIS Transpotitfon Requirement
Number of Cumulative Distance Affected Population

Alternative Trips (h) (Millie-m)

2 2,302 6.7 M 6.3

3

4

5

6

7

8

9

10

11A

lIB

12AIB

12C13)

Lead assemblies

LANL

ANL-W

SRS

Hanford

LLNL 27 73 K 3.8

Key: ANL-W. Argonne National Laboraloq-W; LANL, Los Alamos National Laboratory;
LLNL, Lawrence Livcrnwre National LaboratoT.

2,459

2,242

2,407

2,467

2,467

2,302

2,027

1,862

1,973

1,913

2,130

2,078

15

27

27

27

6.8 M

6.2 M

6.8 M

7.9 M

7.4 M

6.2 M

5.9 M

4.8 M

3.4 M

2.8 M

4.1 M

4.2 M

55 K

80 K

84 K

89 K

8.1

8.0

11.7

9.0

10.8

8.1

9.8

7.6

6.0

7.0

7.7

10.7

2.9

3.3

3.0

3.5

L.5.4 Shipment External Dose Rstes

The dose and comesponding risk to populations and maximally exposed individuals during incident-free
transpoflation conditions medirectly proponional totheassumed shipment external dose rate. The Federal
regulations for maximum allowable dose rates for exclusive-use shipments were presented in Appendix L.3. 1.
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The actual shipment dose rate is a complex function of the composition and configuration of shielding and
containment used in the cask, the geometry of the loaded shipments, and characteristics of the material shipped.

DOE has years of exWrience handling the materials that would be required to be shipped under the alternatives
assessed in the SPD EIS, and has regularly conducted radiation level measurements while handling these
materials. The maximum predicted dose from individual packages, based on experience at DOE facilities,
would yield a dose rate less than the Federal regulatory limit in every case. Spent nuclear fuel and nonpit
plutonium were conservatively axsumed to have dose rates equal to the regulatory limit of 10 mretir at 2 m
(6.6 ft) from the vehicle. This DOE ex~rience was used in the preparation of the dose rates given in the data
reports (UC 1998a through n) and used in the analysis.

L.5.5 Health Risk Conversion Factors

The health risk conversion factors used to estimate expected cancer fatalities were taken from Irrterna[imta[

Commission on Radiation Protection Publication 60 (ICRP 199 1): 0.0005 and 0.0004 fatal cancer cases per
person-rem for memkrs of the public and workers, respectively. Cancer fatalities uccur during the lifetimes
of the exposed populations and, thus, are called latent cancer fatalities.

L.5.6 Accident Involvement Rates

For the calculation of accident risks, vehicle accident and fatality rates are taken from data provided in other
reports (Saricks and Kvitek 1994). Accident rates are generically defined as the number of accident
involvements (or fatalities) in a given year per unit of travel in that same year. Therefore, the rate is a
fractional value, with the accident-involvement count as the numerator of the fraction and vehicular activity
(total travel distance) as its denominator. Accident rates are generally determined for a multiyear period. For
assessment pu~oses, the total number of exptcd accidents or fatalities is calculated by multiplying the total
shipment distance for a specific case by the appropriate accident or fatality rate.

For track transportation, the rates presented are s~itically for heavy combination trucks involved in interstate
commerce (Sticks aad Kvitek 1994). Heavy combination trucks ore rigs composed of a separable tractor unit
containing the engine and one to three freight trailers connected to each other. Heavy combination trucks are

typically used for mdioacti ve waste shipments. The tmck accident rates are computed for each State based on
statistics compiled by the DOT Office of Motor Carriers for 1986 to 1988. Sticks and Kvitek present accident
involvement and fatality counts; estimated kilometers of travel by State; and the corresponding average
accident involvement, fatality, and injury rates for the 3 years investigated. Fatalities are deaths (including
crew members) attributable to the accident or that occumd at any time witiln 30 days thereafter. SST accident
rates are based on operational experience and influence factors (Phillips et al. 1994).

L.5.7 Container Accident Response Characteristics and Release Fractions

The transportation accident model assigns accident probabilities to a set of accident categories. Eight
accident-severity categories defined in the NRC’s Final Environmental Impact Srarement on rhe

Transportation ojRadioactive Marerial by Air and Other Modes, NUREG-O 170 (NRC 1977), were used. The
least severe categories (CategoV I and II) represent low magnitudes of crush force, accident-impact velocity,
fire duration, and/or puncture-impact speed. The most severe category (Category V~) represents a large crush
force, high accident-impact velocity, long fire duration, and a high puncture-impact speed. The fraction of
material released and material aerosolizcd, and the fraction of that material that is respirable (particles smaller

Orun 10 microns), was assigned based on the accident categories and container types. Because all plutonium
shipments will use the previously described Type B containers and the SST system, even severe accidents
release, at the most, a portion of the material being transposed. The risks associated with other materials are
significantly lower.
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L.6 RISK ANALYSIS ~SULTS

L.6.1 Per-Shipment Risk Factors

Per-shipment risk factom have been calculated for the collective populations of exposed persons and for the
crew for all anticipated routes and shipment configurations. The radiological risks are presented in doses per

shipment for each unique route, material, and container combination. Doses are calculated for the crew,
off-link public (i.e., pople living along the route), on-link public (i.e., @estrians and drivers along the route),
and public at mst and fueling stops (i.e., stoppd cars, buses and trucks, workers, and other bystanders), The
accident risk factors are called “dose risk because the values incorporate the spectrum of accident severity
probabilities and associated consequences. Separate risk factors are provided for fatalities resulting from
hydrocarbon emissions (known to contain carcinogens) and transportation accidents (fatalities resulting
from impact),

L.6.2 Evaluation of Shipment Risks

Tables L–3 and L-4 show the risks and maximum risks, respectively, of transporting materials for the lead
assemblies alternatives, As shown, the risks include the risk of transporting uranium dioxide, uranium
hexafluoride, plutonium oxide, fuel assemblies and spent fuel. Table L-S shows the results of similar
calculations which give the risks for each alternative, The risk estimates in Table L–5 include the maximum
risk for the lead assembly transportation (Alternatives 2 through 10), plutonium pit shipments, pit material
shipments (HEU and nonplutonium bearing pit parts), uranium hexafluoride, uranium dioxide, fuel assemblies
and nonpit plutonium, The data in Tables L-2 and L-5 m not presented in more derail because much of the
shipping activity is classified. The risks are calculated by multiplying the pr-shipment factors by the number
of shipments and, in the case of the radiological doses, by the health risk conversion factors.

Table L-3. Risks of Materials Transport to Lead Assembly Facilities

Desdeted UO, and LEU Fuel Assemblies
- From FFF PU02 From LANL

Routine Transport
Routine Transport Impacts Impacts

Radiological Accident Risks Radiological Accident Risks

Site Crsw Pabfic Norsrrrda Rad Nmsrad Crew Public Nonrad” Rad No”rad

LANL 5.6E-6 4.5 E-5 2.OE-5 3.8E-4 2.5E-4 - -

ANL-W 7.3E-6 5.8E-5 2.2E-5 1,6E-4 3,2E-4 2. IE-6 2.2E-6 8.2E-5 2.6E-4 1.8E-4

SRS 9.8E-7 7.9E-6 1.3E-6 1.2E-5 4,3E-5 3,2E-6 4.2E-6 2.1E-4 6.oE-4 2.7E-4

Hanford 8.4E-6 6.7E-5 2.3E.5 1,7E-4 3,7E-4 2.8E.6 2.9E.6 9,4E-5 3.2E-4 2.4E-4

LLNL 8.5E-6 6.8E-5 4,7E-5 3.4E-4 3.8E-4 1.4E-6 1,4E-6 1.3E-4 3.3E-4 1,2E-4
a Toxic etissions.
Key ANL-W, Argonne Nationat Laborato~-WesC FFF, Uranium Fuel Fabrication Facility LANL, bs Afamos National
Laboratoy, LEU, low-enriched uranium LLNL, Lawrence Livemrore National Laborato~, Rad, radiological; Nonrad,
nonradiological.
NOW.All risks me expressed in latent cancer fatalities during (he implementation of the proposed action, except for the
Nonrad Accident Risks column, which is a number of fatalities.
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Table L-4. Maximum Risks of Materials Transport to Lead Assembly Facilities
Routine Transport Impacts

Radiological Accident Risks

Shipment Crew Public Nonradlologicala Radiological Nonradlological

Depleted U02 and LEU fuel l.l E-5 7.OE-5 2.IE-4 6,7 E-4 6.IE-4

assemblies from FFF and Ptt02
from LANL

Depleted UF6 from gaseous 2.5 E-8 2.OE-7 3.4E-6 5.2E-5 4.OE-5

diffusion plant to FFF

Lead assemblies to reactor site 3.3 E-7 2. IE-7 4.2E-5 2.IE-6 1.3E-4

(4,000 km [2,486 mi])

Spent fuel to postimadiation 5.8E-4 5. IE-3 8.3E-5 2.7E-3 2.5 E-4

examination site

Cumulative total 5.9E-4 5 ,2E-3 3.4E-4 3.4E-3 1.OE-3

a Toxic emissions.
Key: FFF, Uranium Fuel Fabrication Facility; LANL, bs Alamos National Lakratoy, LEU, low-enriched uranium.
Note: All risks are expressed in latent cancer fatalities during the implementation of the proposed action, except for the
Nonradiological Accident Risks column, which is a number of fatalities.

Table L.-5. Totil Risks for All SPDEIS Alternatives
Routine Transport Impacts Accident Risk

AIter- Pit Radiological Nonradiological Radiological

native Conversion MOX Immobilization Crew Pubfic Enris. TratTic Accident

2 Hanford Hanford Hanford 0.0Io 0.0190 0.019 0.072 0.010

3 SRS SRS SRS 0,021 0.0302 0.025 0.073 0.01I

4 Pantex Hanford Hanford 0.010 0.0190 0.018 0.068 0.011

5 Pantex SRS SRS 0.021 0.0302 0.025 0.073 0.012

6 Hanford Hanford SRS 0.021 0.0320 0.026 0.089 0.01I

7 INEEL INEEL SRS 0.021 0,0317 0.025 0.084 0.011

8 INEEL lNEEL Hanford 0.010 0.0192 0.019 0.070 0.010

9 Pantex Pantex SRS 0.02 I 0.0309 0.020 0.061 0.010

10 Pantex Pantex Hanford 0,010 0.0179 0.013 0.053 0.010

11A Hanford NA Hanford 0,024 0.0307 0.010 0.051 o.m5

llB Pantex NA Hanford 0,024 0.0309 0.0C9 0.048 o.m15

12AIB SRS NA SRS 0,049 0.0634 0.0 I9 0.074 O.w

12C/D Pantex NA SRS 0.049 0.0635 0.018 0.074 0.0023

Key: NA, not applicable.
Note: All risks are expressed in latent cancer fatalities during the implementation of the proposed action, except for the
Nonradiological Accident Risks column, which is a number of fatalities.

L.6.3 Maximally Exposed Individuals

The risks to maxim~ly exposed individuals under incident-fro transportation conditions have been estimated
forh~otbeticd exposttrescenstios. Theestimatd dosetoins~ctom mdtiepubhc ispmsentedin Table M
onaper-event basis (pmon-remprevent). Note tbatthe ~tentid exists forintividual exposures ifmuItipIe
exposumeventsmcur, Forinstance, tbedoseto a person stuck intraffic next toashipment for30 minutes
iscalctdated to be 11 mrem. (This conservatively assttmes thepersoninacaris 1.2m(4ft) from the edge
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Table L-6. Estimated Duse to Maximally Exposed Individuals
Durfng Incident-Free Transportation Conditions”’b

Receptor Dose to Maximally Exposed Individual

Workerz

Crew member O.I rernlyrc

Ins~ctor 0.0029rem/event

Public

Resident 4,0x 10”7re~event

Person in traffic construction 0.011 remlevent

Person at service sta[ion O.W1 remfevem

~ ~eexpsure scenario assumptions aredescribed in Appndix L.6.3.
Dnses are calculated assuming that the shipment external dose rate is equal to the maximum
expected dose 10nvefir at2m(6.6fl) from the package.

c Do$e to tmck drivers could exceed the legal limit of 100 mretiyr in the absence of
administrative controls.

of thettock. ) Iftheexposure duration waslonger, thedose would rise propomionally. tnaddition, apemon
working at a truck service station could receive a significant dose if trucks were to use the same stops

repeatedly. Thedose toa~rson fueling atmckcould beas much as 1 mrem. Administrative controls cotdd
be instituted to control the location and dur’ation of tmck stops if multiple exposures were to happen routinely.

However, it is DOE’s nortnal pmctice to have SST guord force members (trained, monitored mdiation worker’s)
perform fueling and routine on-road maintenance checks (i.e., check oil or windshield wiper fluid),

Thecumulativednse to president was calculated assuming all shipments passed his or her home. The
cumulative doses assume that the resident is present for every shipment and is unshielded at a distance of 30 m
(98 ft)fromtheroute. Themfo~, tiecumulative doseisonly afunction nftienumber ofshipmentspmsing
apticul= point mdisinde~ndent oftieacmal route Ming confided. Tbemaximum dose to this resident,
would be about 1 mm. Themnual individual dose cm&estimatd bymsufing that shlpmentswouidmcur
uniformly over a 1S-year time perind.

The accident consequence assessment is intended to provide an estimate of the maximum potential impacts
‘posd by the most severe potential fmnsportation accidents involving a shipment. The accident consequence
results are presented in Table L–7 for the maximum severity accidents involving plutonium oxide shipments,
and Table L–8 for maximum severity accidents involving plutonium pits. Table L-7 applies to alternatives
in which the pit conversion facility is Incated at Pantex, and Iuge amounts of plutonium oxides are shipped
to a MOX or conversion facility. Table L-8 applies to alternatives in which plutonium pits and metals are
shipped to a pit conversion facility at a site other than Pantex. In either table, the accident frequency in mral
locations is about 1x 10-7/yr (once in 10 million yeors), and all other accidents are much less likely. The
impacts represent the most severe accidents hypothesized,

The hypothetical accidents described in Tables L–7 and L–8 involve either a Iong-term tire, or tremendous
impact or crushing forces. In the case of crushing forces, a tire would have to be burning in order to spread
the plutonium as mndeled. These accidents are more likely on rural interstates where speeds are higher, and
where the vehicles spnd most of their travel time, NUWG-O 170 (NRC 1977) describes the analytic approach
in mom detail.

The population doses m for a tmifnmr population density within an 80-km (50-mi) radius (Neuhauser and

Kanipc 1994). The Imation of the maximally exposed individual is detemined based on atmospheric
conditions at the time of the accident and the buoyant characteristics of the released plume, The Iecations of
maximum expnsum would be 100 m (330 ft) aod 500 m (1 ,650 ft) from the accident site for neutral (average)
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Table L-7. Estimated Dose to the Postulation and to Maximally Exposed Individuals
During the Most Severe Accident Conditions (Plutonium &lde) a’b

Neutral Conditions c Stable Conditions f

Mashnai]y Exposed Maximally Exp0s5d
Population d Individual e Population d Individual e

Consequences Consequences
Mode and Dose Consequences (Probability of Dose Consequences (Probability of
Accident (perxorr- (Carrcer Dose Cancer (persOn- (Cancer Dose Cancer
Location rem) Fatalities) (rem) Fatality) rem) Fatalities) (rem) Fatafity)

Truck

Urban 53,20i3 27 159 0.08 9,400 4.7 5.4 0.003

Suburban 11,6W 6 159 0.08 2,050 I 5.4 0.0Q3

Rural 145 0.07 159 0,08 135 0.07 5.4 0.003

a 7he most severe accidents correspond to tbe NUREG-01 70 accident severity catego~ VIII (NRC 1977).
~ Buoyant plume rise resulting from tire for a severe accident was included in the exposure model.

Neutral weather conditions result in moderate d]sprs]on and dilution of the release plume. Neutral conditions were taken to be
Pasquill stability Class D with a wind s~d of 4 tisec (9 mph). Neutral conditions occur approximately 50 percent of the time
i“ the United States.

d Populations extend at a uniform density to a radius of 80 km (50 ti) from the accident site. Population expsure pathways include
acute inhalation, zcute cloudshine. groundshine, resusvnded inhalation, resuspended cloudshine, and ingestion of food, including
initially contaminated food (RISKIND assumes !hat all food is grown in rural areas) (Yuan et al, 1995). It is assumed that
decontamination or mitigative actions are taken.

e ‘fhe mzximzfly ex~sed individual is assumed to be at the location of maximum expsure. The locations of maximum exposure
would he 100 m (330 ff) and 500m(1650 ti) from the accident site under neutral and stahie atmospheric conditions, respectively.
Individual exposure pathwaysinclude acute inhalation,acute c[oudshine,and groundshirteduring passage of the plume. No
ingested dose is considerd. Note that the maximally ex~ti individual receives more dose than the population in a rural location.
This analytic phenomena is caused by probabilistic calculations. it is vety unlikely that an individual will be nearby in a mrat

f population zone.
Stable weather conditions result in minimal dispersion and dilution of the release plume and are thus unfavorable. Slable
conditions were taken to be Pasquill stability Class F with a wind speed of 1 tisec (2,2 mph). Stable conditions occur
applOXimatelyone-third of the time in the United Ststes,

and stable conditions, respectively. The dose to the maximally exposed individual is independent of the
location of the accident. No acute or early fatalities would be expected from radiological causes.

L.6.4 Waste Transportation

Under all of the alternatives being considered in the SPD EIS, some transportation would be required to
suppofi routine shipments of wastes from the proposed disposition facilities to treatment, storage, or disposal
facilities Iucated on the sites. All DOE sites have plans and procedures for handling and transporting waste.
This transportation would be handled in the same manner as other site waste shipments, and would not
represent a large increase in the amounts of waste abeady being generated at these sites and analyzed in the
WM PEIS (DOE 1997a). The shipments would not represent any additional risks beyond the odlnafy waste
shipments at these sites, as analyzed in the WM PEIS (DOE 1997a).

However, in four s~ific cases, waste is being generated that is not covered in the WM PEIS (DOE 1997a):
(1) tnursurnnic (TRU) waste genefated at Pantex from the pit conversion facility; (2) low-level waste (LLW)
generafed at Panfex from the pit convemion fncility, (3) LLW generated at Pantex ffum the MOX facility, and
(4) LLW generated at LLNL during fabrication of lead assemblies.

In the case of TRU waste generated at Pantex, this waste was not covered by the WM PEIS Record of Dwision
(ROD) because there was not any TRU waste at Pantex at the time the ROD was issued, and none was
amicipated to be generated by ongoing site operations. kation of the pit conversion and MOX facilities at
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Table L-8. Estimated Dose to tbe Population and to Maximally Exposed Individuals
During the Most Severe Accident Conditions (Plutonium pits)’, b

Neutral Conditions c Sable Conditions f
Masinrslly Exposed Maximally Exposed

Populationd Individuale Populationd Individuale

Consequen Consequences
Mode and Dose Consequences Consequences Dose ces (Probability of
Accident (person- (Cancer Dose (Probability of (person. (Cancer Dose Cancer
Location rem) Fatalities) (rem) Cancer Fatality) rem) Fatalities) (rem) Fatafity)

Truck

Urban 10,640 5 32 0.016 1,880 0.9 1.1 0.~6

Suburban 2,320 1 32 0.016 410 0.2 1.1 0.0006

Rural 29 0.01 32 0.016 27 0.01 1.1 0.0fKt6

~ The most severe accidenls correspond to theNUREG-0170 acci~t severirycategoryVIII (NRC 1977).
Buoyantplumerise resultingfromfire for a severeacctdentwas]ncludedin the exposure model.

c Neutral wealher conditions result in moderate dispersion and dilution of the release plume, Neutral co”ditio”s were taken 10be
Pa.squillstability Class D with a wind speed of 4 dsec (9 mph). Neutral conditions occur approximately 50 percent of the time
in the United States.

d Populations extend at a uniform density to a radius of 80 km (50 mi) fmm the accident site. Population exwsure pathways inci”de
acute inhalation, acute cloudshine, groundshine, resus~nded inhalation, resus~nded cloudshine, a“d ingestion of food, includi”s
inilially contaminated food (RISKIND assumes that all food is frown in rural areas) (Yuan et al. 1995). It is assumed that
deconlatination oc mitigative actions are taken.

e me maximatly exposed individual is assumed to be at the location of maximum exWsure, The locations of maximum exposure
wouldbe t00 m(330fi) and 5CUm (1650fi) from the accident site under neutrsl and stable atmospheric conditions, respectively.
Individual exposure pathways include acute inhalation, acute cloudshine, and groundshine during passage of the plume. No
ingested dose is considered. Note that the maximafly exposed individual receives more dose than the population i“ a mrat location.
~is analytic phenomena is caused by probabilistic calculations. It is very unlikely that m individual will k nearby in a rural

~ population zone.
Stable weather conditions result in tinimal dispersion and dilution of the release plume and are thus unfavorable. Stable
conditions were taken to be Pasa”ill stability Class F with a wind s~ed of 1 &sec (2.2 mph), S[abte conditions occur
approximately one-thirdof the time in the Uni~edStates.

Pantex would result in the generation of TRW waste as described in Appendix 4.17.2.2. Shipment of TRW
waste to WIPP was analyzed using the methodology md pamrneters found in Appendix E of the Drafi Waste
Isolarian Pilot Plant Disposal Ptise Dra@ Supplemental Environmental Impact Statemenr (DOE 1996c). In

order to support the transportation of TRU waste from Pantex to WIPP, 76 additional shipments have been
analyzed in the SPD EIS.

A fairly large increase in tie amount of LLW at Pantex (i.e., 2S percent of the site’s current storage capacity)
would be expted if the pit conversion facility is lmated at Pantex. Currently, this type of waste is shipped
to the Nevada Test Site (NTS) for disposal. In order to support the trrursportation of pit conversion facility
LLW from Pantex to NTS, 21 additional shipments have ken analyzed in the SPD EIS. The impacts have
been calculated from LLW tmnsportation impacts presented in the WM PEIS (DOE 1997a).

An addhional increase in the amount of LLW at Pantex (i.e., 14 additional percent, for a total of 39 percent
of the site’s current storage capacity) would be expcted if the pit conversion facility and MOX plant are
located at Pantex. Currently, this type of waste is shipped to NTS for disposaf. In order to support the
tmnspottation of MOX LLW from Pantex to NTS, 38 additional shipments have been analyzed in the
SPD EIS. The impacts have been calculated from LLW transportation impacts presented in the WM PEIS
(DOE 1997a).

Further, an increase in the LLW at LLNL would be expected if the lead assembly MOX assembly is done at
LLNL. Cumntly, this type of waste is shipped to the NTS for disposal. In order to support transportation of
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lead assembly LLW from LLNL to NTS, 44 additional shipments have been analyzed in the SPD EIS. The
impacts have been calculated from LLW transportation impacts presented in the WM PEIS (DOE 1997a).

Table L–9 shows the impacts of transporting LLW and TRU waste. The radiological risks to the public are
larger for TRU than for LLW because of the larger amount of radioactive material in the TRU. The dose to
the crew m about the same, because the truck c~ing TRU will require some shielding or spacing to ensure
that the dose rate to the truck crew is less than 2 mrem/hr.

Table L-9. Impacts of Shipping Low-Level and Transuranic Waste
Routine Transport Impacts Accidental Risks

Waste Kilometers Radiological Nonradioloj?ical Radiological

Type Origin Destination Trips Traveled Crew Public Emission Traffic

TRU Pamex, pit WIPP 76 54,000 0.0008 0.0025 0.000t 3 O.oot 5 1. IXI06

conversion
facility

LLW Pantex, pit NTS 38 76,000 O.m 11 0.W15 0.00018 0.0029 5.8x107
conversion
facility

LLW Pantex, NTS 21 42,000 0.0006 0.0008 0.00010 0.0016 3.2x10-7
MOX

LLW LLNL NTS 44 50,0i)o 0.0007 0.0010 0.00056 0.0020 3.9x I 0“7

Key: LLNL, Lawrence Livemre National Laborato~, LLW, low-level wastq TRU, Irmsuranic; WIPP, Waste isolation Pilot Plant.
Note: All risks are expressed in latent cancer fatalities during the implementation of the proposed actions except for the
Nonradiological Accidental Traftic column, which is a number of fatalities.

L.6.5 Consequences of Sabotage or Terrorist Attack During Transportation

This section provides m evaluation of impacts that could potentially result from a malicious act on a shipment
of hazardous or radioactive material during shipment. In no instance, even in severe cases such as those
discussed below, could a nuclear explosion or permanent contamination of the environment leading to
condemnation of land eccur. Because of the Transportation Safeguards System described in Appendix L.3.2,
DOE considem sabotage or terrorist attack on an SST to be unlikely enough such that no further risk analysis
is required.

The Final Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation Policy

Concerning Foreign Research Reactor Spent Nuclear Fuel (DOE 1996d) analyzed the spectmm of attacks
on spent nuclear fuel casks. They fall into three categories or scenarios: (1) exploding a bomb nem a shipping
cask, (2) attacking a cask with a shaped charge, or an armor-piercing weapon (i.e., an antitank weapon), and
(3) hijacking (stealing) a shipping cask. None of the scenarios considered would lead to a criticality accident.
DOE determined that, due to the security measu~s that would be in place for any spent nuclear fuel shipments,
such attacks would be unlikely to occur. At a minimum, the extent or effects of any such attacks, would be
mitigated by the security measures, Additionally, the SPD EIS is considering a comparatively few shipments
(if the lead assembly program is implemented) of spent nuclear fuel. Other materials, including uranium
hexaflomide, uranium dioxide, TRU waste, and LLW, am commonly shipped, and do not represent particularly
attractive targets for sabotage or terrorist attacks.
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L.7 CUMULATIVE IMPACTS OF TRANSPORTATION

L.7.1 Radiological Impacts

The cumulative impacts of the transportation of radioactive material consist of impacts from (a) historical
shipments of radioactive waste arrd s~rrt nuclear, (b) reasonably foreseeable actions that include transportation
of radioactive material, (c) general radioactive materials transportation that is not related to a particular action,
and (d) the alternatives evaluated in the SPD EIS. The assessment of cumulative transportation impacts
concentrates on the cumulative impacts of offsite transportation, &ause offsite transportation yields potential
radiation doses to a greater portion of the general population than dms onsite transportation. The collective
dose to the general population and workers was the measure used to quantify cumulative transportation
impacts. This measure of impact was chosen because it may be directly related to LCFS using a cancer risk
coefficient, and because of the difficulty in identifying a maximally exposed individual for shipments
throughout the United States spanning the period 1943 through 2048 ( 106 years). The year 1943 corresponds
to the start of operations at the Hanford Site and the Oak Ridge Reservation,

Collective doses from historical shipments of spent nuclear fuel to NTS were summarized in (Jones and
Mahems 1994). Data for these shipments were avtilable for 1971 through 1993 and were linearly extrapolated
back to 1951, the start of operations at NTS, kause data before 1971 were not available. The results of this
arralysis arc summarized in Table L–10. Collective doses from historical shipments of low-level waste, mixed
low-level waste, and transuranic waste wem also estimated (DOE 1996e). Over the time peried 1974 through
1994, there were about 8,400 of these shipments; these shipments were estimated to result in a collective
occupational dose of 82 person-rem and a collective dose for the general population of 100 person-rem.

Collective doses from other historical shipments of radioactive material were evaluated in the Programmatic

Spent Nuclear Fuel Management and Idaho National Engineering hboratory Environmental Restoration and

Waste Management Programs Final Environmental Impact Statement (DOE 1995a). These include historical
shipments associated with the fNEEL, SRS, Hanford, Oak Ridge, and Naval spent nuclear fuel and test

specimens.

There arc considerable uncertainties in these historical estimates of collective dose. For example, the
population densities arrd transportation routes used in the dose assessments were based on census data for 1990
and the U.S. highway and rail system as it existed in the 1990s. Using census data for 1990 tends to
overestimate historical collective doses because the U.S. population has continuously increased over the time
covered in these assessments. Basing collective dose estimates on the U.S. highway and rail system as it

existed in the 1990s may slightly underestimate doses for shipments that recurred in the 1940s, 1950s, and
1960s, kause a larger postion of the transport routes would have kn on non-interstate highways where the
population may have &n closer to the road. Data were not available that comlaeed transportation routes arrd
population densities for the 1940s, 1950s, 1960s, and 1970s; therefore, it was necessary to use more recent data
to make dose estimates. By the 1970s, the structure of the interstate highway system was largely fixed and
most shipments would have been made on interstate.

Shipment data were linearly extrapolated for years when data were unavailable, which also results in
uncertainty, However, this technique was validated by linearly extrapolating the data in the Historical

Ovemiew of Domesric Spent Fuel Shipments-Update (SAIC 1991) for 1973 through 1989 to estimate the
numkr of shipments that touk place during the time period 1964 through 1972 (also contained in SAIC 1991).
The data in the historical overview could not bc used directly because only shipment counts are presented for
1964 through 1982, and no origins or destinations were listed for yem before 1983, Based on the data in the
historical overview, linearly extrapolating the data for 1973 through 1989 overestimates the shipments for 1964
through 1972 by 20 percent when compared to the actual shipment counts for 1964 through 1972.
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Transportation impacts may also result from reasonably foreseeable projects, such as the transportation impacts

contained in other DOE National Environmental Policy Act analyses. The results of these analyses are
summarized in Table L–10, For some of these analyses, a preferred alternative was not identified or a ROD
has not been issued. In those cases, the alternative that was estimated to result in the largest transportation
impact was included in Table L-10.

There are also reasonably foreseeable projects that involve limited transportation of radioactive materiaf:
(a) shipment of submurine reactor compartments from the Puget Sound Naval Shipyard to Hanford for burial,
(b) return of cesium 137 isotope capsules to Hanford, (c) shipment of uranium billets from Hanford to the
United Kingdom, and (d) shipment of low specific activity nitric acid from Hanford to the United Kingdom.
While this is not an exhaustive list of projects that may involve limited transportation of radioactive material,
it dues illustrate that the transportation impacts associated with these types of projects m extremely low when
compared to major projects or general transportation.

There are also general transportation activities that take place that are unrelated to the alternatives evaluated

in the SPD EIS or to reasonably foreseeable actions. Examples of these activities arc shipmen(s of
radiophamraceuticals to nuclear medicine laboratories and shipments of commercial low-level radioactive
waste to commercial disposal facilities, The NRC evaluated these types of shipments based on a survey of
radioactive materials transportation published in 1977 (NRC 1977). Categories of radioactive material
evaluated in NRC 1977 included: (a) Iimitcd quantity shipments, (b) medical, (c) industrial, (d) fuel cycle, and
(e) waste.

The NRC estimated that the annual collective worker dose for these shipments was 5,600 person-rem. The
annual collective generul population dose for tfrese shipments was estimated to b 4,200 person-rem. Because
comprehensive transportation doses were not available, these collective dose estimates were used to estimate
transportation collective doses for 1943 through 1982 (40 years). These dose estimates included sWnt nucleur
fuel and radioactive waste shipments made by truck and rail.

Based on the transportation dose assessments in NRC 1977, the cumulative tmosportation collective doses for
1943 through 1982 were estimated to be 220,000 person-rem for workers and 170,000 person-rem for the
general population.

In 1983, another survey of radioactive materials transportation in the United States was conducted (Javitz et al.
1985). This survey included NRC and Agreement State licensees, Both spent nuclear fuel and radioactive
waste shipments were included in the survey. Weiner, LaPlante, und Hageman (1991 a:661-666,
199 Ib:665–660) used the survey by Javitz et al. (1985) to estimate collective doses from general
transportation. The transportation dose assessments in Weiner, LaPlante, and Hageman: (1991a661 +66,
199 Ib:665–660) were used to estimate transportation doses for 1983 through 2048 (66 years). Weiner,
LaPlante, and Hageman (1991a:661 -666) evaluated eight categories of radioactive material shipments by
tmck (a) industrial, (b) radiography, (c) medical, (d) fuel cycle, (e) research and development, (f) unknown,

(g) waste, and (h) Other. Based on a median external exposure rate, m annual collective worker dose of 1,400
person-rem md an annual collective general population dose of 1,400 person-rem were estimated. Over the
66-year time period from 1983 through 2048, both the collective worker and general population doses were
estimated to be 92,000 person-rem.

Weiner, LaPlante, and Hageman (1991 b:655-660) also evaluated six categories of radioactive material
shipments by plane: (a) industrial, (b) radiography, (c) medical, (d) research and development, (e) unknown,
and (f) waste. Based on a median external exposure rate, an annual collective worker dose of 290 person-rem
and an annual collective general population dose of 450 person-rem were estimated. Over the 66-year time
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Table L-10. Cumulative Transportation-Related Radiological Collective Doses and Latent Cancer
Fatalities (1943 to 2048) (person-rem)

Collwtive Dow

82 100

360

16,CM20

790

240

400

Isob
810

20,W
5,900
520

520

Category Occupational Dose General Population Dose
Historical shipments (DOE 1995a) 250 130

Radioactive waste to Nevada Test Site (DOE 199&)

Reasonably foreseeable actions

Nevada Test Site expanded use (DOE 1996e)

Spent nuclear fuel management (DOE 1995a, 1996d)

Waste Management PEIS (DOE i997a)a

Waste Isolation Pilot Plant

Mo-99 production (DOE 1996~

Tritium supply and recycling (DOE 1995b)

Surplus highly enriched uranium disposition
(DOE 1996g)

Storage and Disposition of Fissile Materials
(DOE 1996,)

Stockpile Stewardship (DOE 1996h)

Pantex (DOE 1996i)

West Valley (DOE 1996j)

S3G and D 1G prototype reactor plant disposal
(DOE 1997b)

SIC prototype reactor plant disposal (DOE 1996k)

Container system for naval spent nuclear fuel
(USN 1996a)

Cruiser and submarine reactor plant disposal
(USN 1996b)

Submarine reactor compartment disposal (USN 1984)

Return of cesium 137 capsules (DOE 1994)

Uranium billets (DOE 1992)

Nitric acid (DOE 1995c)

Generaf transportation

1943 to 1982 (NRC 1977)

1983 to 2048 (Weiner, LaPlante, and Hageman
199 Ix66 I-666; 1991 b:655-660)

Sbipmenk for alternatives evaluated in the SPD EIS

Stmlmery

Historical

Reasonably foreseeable actions

General transportation (1943 to 2048)

Shipments for alternatives evaluated in the SPD EIS

Total collective dose (rounded to nearest thousand)

250’

1.400

2.9-6.8

6.7

11

5.8

0.42

0.50

0.43

220.OCO

1lo,ooiz

10

330

19,000

330,000

10

349,000

2,400b
ggb

490’

12.OCO

2.2-5.4

1.9

5.8

0.053

5.7

,0.014

3. I

I70,m

120,m

50

230

43,000

290,~

50

333.OQO

Total latent cancer fatalities I40 170
a Includes tixed low-level waste and low-level waste; transuranic waste included in DOE 1997a.
b Includes public and ~cupational collective doses,
c Includes all highly enriched uranium shipped to Y-1 2.
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period from 1983 through 2048, the collective worker dose was estimated to be 19,000 person-rem and the
general population collective dose was estimated to be 30,000 person-rem.

Like the historical transportation dose assessments, the estimates of collective doses because of general
transportation also exhibit considerable uncertainty. For example, data for 1975 were applied to general
transportation activities from 1943 through 1982. This approach probably overestimates doses because the
amount of radioactive material that was transported in the 1950s and 1960s was less than the amount shipped
in the 1970s. For example, in 1968, the shipping rate for radioactive material packages was estimated to be
300,000 packages per year (Patterson 1968: 199–209); in 1975 this rate was estimated to be 2,000,000
packages per year (NRC 1977). However, because comprehensive data that would enable a more realistic
transportation dose assessment are not available, the dose estimates developed by NRC were used.

Total collective worker doses from all types of shipments (historical, reasonably foreseeable actions, and
generrd transportation) we~ estimated to be approximately 350,000 ~rson-rem ( 140 LCFS), for the periud of
time 1943 through 2048 (106 years). Total geneml population collective doses were also estimated to be
330,000 pemon-rem (170 LCFS). The majority of the collective dose for workers and the general population
was because of general transportation of mdioacti ve material. The total number of LCFS over the time pesicd
1943 through 2048 was estimated to be 310. Over this same peried of time (106 years), about
54,060,000 people would dle from cancer, basedon510,000 LCFS per year (DOC 1993). It should be noted
that the estimated number of transportation-related LCFS would k indistinguishable from other LCFS, and the
transportation-related LCFS would be 0.~00057 percent of the total number of expected LCFS during this
timeframe.

L.7.2 Accident Impacts

For transportation accidents involving radioactive material, the dominant risk is from accidents that are
unrelated to the cargo (i.e., traffic or vehicular accidents). Fatalities involving the shipment of radioactive
materials were surveyed for 1971 through 1993 using the Radioactive Material Incident Report database. For
1971 through 1993, 21 vehicular accidents involving 36 fatalities wcurred. These fatalities resulted from
vehicular accidents and were not associated with the dtoactive nature of the cargo, no radiological fatalities
because of transportation accidents have ever wcumed in the United States. During the same period of time,
over 1,1W,000 persons were killed in vehicular accidents in the United States (National Safety Council 1994).
About 100 additional vehiculm acoident fatalities were estimated to result from the transportation of
radioactive materiaI (i.e., the transportation associated with reasonably foreseeable actions and general
dloactive materials transportation). During the 39-year time period from 2010 through 2048, approximately
1,600,000 people would be expected to be killed in vehicular accidents in the United States. The vehicular
accident farafities associated with tiloactive materials transportation would be expected to be 0.006 percent
of the total number of vehicular accident fatalities

L.8 UNCERTAINTY AND CONSERVATISM IN ESTIMATED IMPACTS

The sequence of analyses performed to generate the estimates of radiological risk for the transportation

includes: (1) determination of the inventory and characteristics, (2) estimation of shipment r~uirements,
(3) determination of route characteristics, (4) calculation of radiation doses to exposed individuals (including
estimation of environmental transport and uptake of radiomrclides), and (5) estimation of health effects.
Uncertainties are associated with each of these steps. Uncertainties exist in the way that the physical systems
Wing analyzed m represented by the computational models, in the data required to exercise the mcdels (due
to measurement errors, sampling emors, natural vasiabOity, or unknowns simply caused by the future nature
of the actions being analymd), and in the calculations themselves (e.g., approximate algorithms used by
the computers).
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In principle, one can estimate the uncertainty associated with each input or computational source and predict
the resultant uncertainty in each set of calculations. Thus, one can propagate the uncertainties from one set
of calculations to the next and estimate the uncertainty in the final, or absolute, result; however, conducting
such a full-scale quantitative uncertainty analysis is often impractical and sometimes impossible, especially
for actions to bc initiated at an unspecified time in the future. Instead, the risk analysis is designed to ensure,
through uniform and judicious selection of scenarios, mcdels, and input parameters, that relative comparisons
of risk among the various alternatives are meaningful, In the transportation risk assessment, this design is
accomplished by uniformly applying common input parameters and assumptions to each alternative,

Therefore, although considerable uncertainty is inherent in the absolute magnitude of the transportation risk
for each alternative, much less uncertainty is associated with the relative differences among the alternatives
in a given measure of risk.

In the following sections, areas of uncertainty are discussed for the assessment steps enumerated above.
Special emphasis is placed on identifying whether the uncertainties affect relative or absolute measums of risk.
The degr= of conservatism of the assumption is addressed. Where practical, the parameters that most
significantly affect the risk assessment results are identified.

L.8.1 Uncertainties in Material Inventory and Characterization

The inventories and the physical and radiological characteristics are important input parameters to the
transportation risk assessment, The potential amount of transportation for any alternative is determined
primarily by the projected nuclear material inventory and assumptions concerning shipment capacities. The
physical and radiological characteristics are important in determining the amount of material released during
accidents and the subsequent doses to exposed individuals through multiple environmental exposure pathways.

Uncertainties in the inventory and characterization will be reflected to some degree in the transportation risk
results. If the inventory is overestimated (or underestimated), the resulting transportation risk estimates also
will be overestimated (or underestimate@) by roughly the same factor. However, the same inventory estimates
are used to analyze the transportation impacts of each of the SPD EIS alternatives. Therefore, for comparative
purposes, the observed differences in transportation risks among alternatives are believed to represent
unbiased, reasonably accurate estimates from current information in terms of relative risk comparisons.

No detailed characterization of surplus nonpit plutonium was included in the evaluation of each shipment of
this material. Such information typically would not be compiled until actual shipments were being planned,
Only global, conservative assumptions were used in the impact analysis. DOE assumed a maximum of 4.5 kg
(9.9 lb) of plutonium per package, and 40 packages per SST. This leads to a conservative estimate of
radiological accident risks for shipment of surplus nonpit plutonium for each alternative. However, since such
shipments have been shown to have lower radiological accident risks than shipments of either plutonium
oxides from pits or lead assembly spent fuel, the overall effect would be very small.

L.8.2 Uncertainties in Containem, Shipment Capacities, and Number of Shipments

The amount of transportation required for each alternative is based, in part,” on assumptions concerning the
packaging characteristics and shipment capacities for commercial trucks and safe secure transports. Changes
in loading, tiedown, or packaging practices could affect estimates. Representative shipment capacities have
been defined for assessment purposes based on probable future shipment capacities. In reality, the actual
shipment capacities may differ from the predicted capacities, so that the projected number of shipments, and
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consequently the total transportation risk, would change. However, although the ptilcted transportation risks
would increase or decreaxe according y, the relative differences in risks among alternatives would remain about
the same. The maximum amount of material allowed in Type B containers is set by conservative
safety analyses.

L.8.3 Uncertaintim in Route Determination

Representative routes have been determined between all origin and destination sites considered in the SPD
EIS, The mutes have been determined consistent with cument guidelines, regulations, and practices, but may
not be the actual routes that would be used in the future. In reality, the actual routes could differ from tbe
representative ones in terms of distances and total population along the routes. Moreover, since radioactive
materials could be transported over an extended period of time sting at some time in the future, the highway
infrastructures and the demographics along routes could change. These effects have not been accounted for
in the transportation assessment however, it is not anticipated that these changes would significantly affect
relative comparisons of risk among the alternatives considered in the SPD EIS. Specific routes cannot be
identified in advance for the Transportation Safeguards Division shipments because the routes are classified
to protect national security interests.

L.8.4 Uncertainties in the Calculation of Radiation Doses

The models used to calculate radiation doses from transportation activities introduce a further uncertainty in
the risk assessment process. It is generally difficult to estimate the accuracy or absolute uncertainty of the risk
assessment results. The accuracy of the calculated results is closely related to the limitations of the
computational models and to the uncertainties in each of the input parameter that the mcdel requires. The
single greatest limitation facing users of RADTRAN, or my computer cude of this t~, is the scarcity of data
for certain input parameters.

Uncertainties associated with the computations mcdels m minimized by using state-of-the-att computer cmles
that have undergone extensive review. Because there are numerous uncertainties that are recognized but
difficult to quantify, assumptions are made at each step of the risk assessment process that are intended to
produce conservative results (i.e., overestimate the calculated dose and tilological risk). Because parameters
and assumptions are applied to all alternatives, this model bias is not expected to affect the meaningfulness
of relative comparisons of risk; however, the results may not represent risks in an absolute sense.

The single largest contributor to the collective population doses calculated with RADTRAN was found to be
the dose to members of the public at truck stops. Cumntly, RADTRAN uses a simple point-source

approximation for tmck-stop exposures and assumes that the total stop time for a shipment is proportional to
the shipment distance. The parameters used in the stop model were based on a survey of a very limited number
of Mloactive material shipments that examined a variety of shipment types in different areas of the country.
It was assumed that stops occur as a function of distance, with a stop rate of 0.011 hr/km (0.01 8 hr/mi). For
non-SST shipments, was fmther assumed that an average of 50 people at each stop are exposed at a distance
of 20 m (66 ft). In RADTRAN, the population dose is directly propottionat to the external shipment dose rate
and the number of people exposed, and inversely proportional to the square of the distance. For this
assessment, it was assumed that many shipments (nonpit plutonium and spent nuclear fuel) would have
external dose rates at the regulato~ limit of 10 mrem/hr at 2 m (6.6 ft). In practice, the external dose rates
would vary from shipment to shipment. The stop rate assumed results in an hour of stop time per 100 km
(62 mi) of travel.

Based upon the qualitative discussion with ship~rs, the p~mrneter values used in the assessment appear to be
conservative. However, data do not exist to quantitati vely :Issess the degree of control, the location, frequent y,
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and dumtion of truck stops. However, based on the regulatory requirements of 10 CFR 73 for continuous

escort of the material and the requirement for two drivers, it is clear that the trucks would be on the move much
of the time until arrival at the destination. Therefore, the calculated impacts are extremely conservative. By
using these conservative parametem, the calculations in the SPD EIS are consistent with the RADTRAN

published values.

Shielding of exposed populations is not considered. For all incident-free exposure scenarios, no credit has
been taken for shielding of exposed individuals. In reality, shielding would be afforded by trucks and cars
sharing the transport routes, mml topography, and the houses and buildings in which people reside.
Incident-fro expsum to extemrd tilation could be reduced significantly depending on the type of shielding

present. For residential houses, shielding factom (i.e., the ratio of shielded to unshielded exposure rates) have
been estimated to range from 0.02 to 0.7, with a recommended value of 0.33. If shielding were to be
considered for the maximally exposed resident living near a transport route, the calculated doses and risks
would be reduced by approximately 70 percent. Similar levels of shielding may be provided to individuals
expused in vehicles.

Postaccident mitigative actions am not considered for dispersal accidents, For severe accidents involving the
release and dlspemal of radioactive materials in the environment, no postaccident mitigative actions, such as
interdiction of crops or evacuation of the accident vicinity, have been considered in this risk assessment.
Postaccident mitigative measures to Educe gromrdshine doses (evacuation and/or decontamination) are
assumed to occur 24 houm after the accident in RADTRAN analyses. Additiomdly, RADTRAN assumes that
highly contaminated crops arc not ingested (Neuhauser 1994). Since RISKIND is modeling the worst credible
accident, these measums are not considered. In reality, mitigative actions would take place following an
accident in accordance with U.S. Environmental Protection Agency (EPA) mdiation protection guides for
nuclear incidents (EPA 199 1). The effects of mitigative actions on population accident doses are highly
dependent upon the severity, Iucation, and timing of the accident. For this risk assessment, ingestion doses
are only calculated for accidents uccuning in rural areas (the calculated ingestion doses, however, assumes all
fd grown on contaminated ground is consumed and is not limited to the rural population). Interdiction of
foodstuffs would act to reduce, but not eliminate, this contribution.
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Appendix M
Analysis of Environmental Justice

M.1 INTRODUCTION

Executive Order 12898, Federal Actions to Address Environmental Justice in Minorip Populations and

hw-/ncome Populations, directs Federal agencies to identify and address, as appropriate, disproportionately
high and adverse health or environmental effects of their programs, policies, and activities on minority and
low-income populations.

The Council on Environmental Quality has oversight responsibility for documentation prepared in compliance
with the National Environmental Policy Act(NEPA). In December 1997, the Council released guidance on
environmental justice (CEQ 1997). The Council’s guidance was adopted as the basis for the analysis of
environmental justice contained in the Surplus Plutonium Disposition Environmental [mpuct Statement (EIS ).

M.2 DEFINITIONS AND APPROACH

The following definitions were used in the analysis of environmental justice (CEQ 1997):

. Low-income undulation: Low-income populations in an affected area should be identified with the
annual statistical poverty thresholds from the U.S. Bureau of the Census’ Cumnt Population Repons,
Series P-60 on Income and Poverty. In identifying low-income populations, agencies may consider
as a community either a group of individuals living in geographic proximity to one another, or set of
individuals (such as migrant workers or Native Americans), where either type of group experiences

common conditions of environmental exposure or effect.

. Minoritv: Individual(s) who are members of the following population groups: American Indian or
Alaskan Native; Asian or Pacific Islandec Black, not of Hispanic origin; or Hispanic.

● Minoritv Do~ulation: Minority populations should be identified where either (a) the minority
population of the affected area exceeds 50 percent or (b) the minority population percentage of the
affeckd area is meaningfully greater than the minority population percentage in the general population
or other appropriate unit of geographic analysis. In identifying minority communities, agencies may
consider as a community either a group of individuals living in geographic proximity to one mrother,
or a geographically dispersed/transient set of individuals (such as migrant workers or American
Indians), where either type of group experiences common conditions of environmental exposure or
effect. The selection of the appropriate unit of geographic analysis may be a governing body’s
jurisdiction, a neighborhood, census tract, or other similar unit that is to be chosen so as to not
artificially dilute or inflate the affcted minority population. A minority population also exists if there
is more than one minority group present and the minority percentage, as calculated by aggregating all
minority persons, meets one of the above-stated thresholds.

● Dis~roportionatelv high and adverse human health effects: When determining whether human health
effects are disproportionately high and adverse, agencies are to consider the following three factors
to the extent practical:

a, Whether the health effects, which maybe measured in risks and rate, are significarrl (as employed

by NEPA), or above generally accepted noms. Adverse health effects may include bodily
impaimrent, infirmity, illness, or death; and
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b. Whether the risk or rate of hazard exposure by a minority population or low-income population
to an environmental hazard is significant (as employed by NEPA) and appreciably exceeds or is
likely to appreciably exceed the risk or rate to the general population or other appropriate
comparison group; and

c. Whether health effects occur in a minority or low-income population affected by cumulative or
multiple adverse exposures from environmental hazards.

. Disrrrouortionatelv high and adverse envirmrmental effects: When determining whether environmental
effects are disproportionately high and adverse, agencies are to consider the following three factors
to the extent practical:

a. Whether there is or will an impact on the natural or physical environment that significantly (as
employed by NEPA) and adversely affects a minority or low-income population. Such effects
may include ecological, cultural, human health, economic, or social impacts on minority
communities or low-income communities, when those impacts are interrelated to impacts on the
natural or physical environmen~ and

b. Whether environmental effects arc significant (as employed by NEPA) and are or maybe having
an adverse impact on minority populations or low-income populations that appreciably exceeds
or is likely to appreciably exceed those on the general population or orher appropriate comparison
group; and

c. Whether the environmental effects occur or would occur in a minority population or low-income
population affected by cumulative or multiple adverse exposures from environmental hazards.

Data for the analysis of minorities were extracted from Table PI 2 of Summary Tape File 3A published on
CD ROM by the United States Bureau of the Census (DOC 1992). Data for the analysis of low-income
populations were extracted from Table PI 21 of Standard Tape File 3A.

Potentially affected areas examined in the SPD EIS include the areas surrmmding proposed facilities for
plutonium disposition Iwated at four candidate sites: the Hanford Site (Hanford), Idaho National Engineering

and Environmental Laboratory (fNEEL), the Pantex Plant (Pantex), and the Savannah River Site (SRS).
Minority and low-income populations residing within a 1.6-km (1 -mi) corridor centered on representative
transportation routes were also included in the evaluation of environmental justice.

M.3 SPATIAL RESOLUTION

For the purposes of enumeration and analysis, the Census Bureau has defined a variety of areal units
(DOC 1992). Amdunitsofconcem inthisdwument include (inoderofinc~ming spatial msolution):Smtes,
counties, census tracts, blwkgroups, and blinks. The``block isgenerally thesmallest of these entities and
offers the finest spatial resolution. ~istem~fem toa~latively smdlgeogmpbical mbounddon all sides
by visible fearu~s such as streets and streams, or by invisible boundaries such as city limits or property lines.
During the 1990 census, the Census Bureau subdivided the United States and its territories into
7,017,425 blocks. Forcomptison, tienumkrofcounties, census tracts, and blwkgroups usedinthel99O
census were 3,248; 62,276; and 229,192; respectively. While blinks offer the finest spatial resolution,
economic data required for identification of low-income populations are not available at the bluck-level of
spatial resolution. Intheanalysis below, blmkgroups amusdthroughout asthe meal unit. Block groups
generally contain between 250 and 500 housing units (DOC 1992:A-4).
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During the decennial census, the Census Bureau collects data from individuals and then aggregates the data
according to residence in geogmphical areas such as a counties or block groups. Boundaries of the areal units
are selected to coincide with geographical features, such as streams and roads, or political boundties, such
as county and city borders. Boundaries used for aggregation of the census data usually do not coincide with
boundaries used in the calculation of health effects. As discussed in Chapter 4 of the SPD EIS, radiological
health effects due to an accident at one of the facilities for plutonium disposition are evaluated for persons
residing within a distarrce of 80 km (50 mi) of the accident site. In general, the boundary of the circle with an
80-km (50-mi) radius centered at the accident site will not coincide with boundaries used by the Census Bureau
for enumeration of the population in the potentially affected area. Some blwk groups lie completely inside
or outside of the area included in the calculation of health effects. However, block groups intersecting the
boundary of the potentially affected area are only partly included. Partial inclusion of block groups is
illustrated in Figure M-1. This figure shows the blwk group structure near Idaho Falls, Idaho. The 80-km
(50-mi) radius shown in this figure denotes the bound~ used for calculation of health effects in the event of
a radiological release at the Fuel and Materials Examination Facility (FMEF) at JNEEL. Block groups that
are unshaded in Figure M–1 lie within an 80-km (50-mi) radius centered at FMEF, and the total population
of these block groups is included in the population count. Blink groups shaded in gray lie outside of the circle,
and the population of the shaded block groups is excluded from the population count. However, blwk groups
such as those that are cross-hatched in FIgum M–1 lie only partly within the circle. Because the geographical
distribution of persons residing within a block group is not available from the census data, partial inclusions
introduce uncertainties into the estimate of the population at risk.

In order to evaluate populations at risk in partially included blink groups, it was assumed that residents are
uniformly distributed throughout the area of each block group. For example, if 85 percent of the area of a
block group lies within 80 km (50 mi) of the accident site, then it was assumed that 85 percent of the
population residing in that block group would be at risk. An upper bound for the population at risk was
obtained by including the total population of partially included block groups in the population at risk.
Similarly, a lower bound for the population at risk was obtained by excluding the population of panially
included blinks from tfse population at risk. As a general rule, if the areas of geographic units defined by the
Census Bumu are small in comparison with the potentially affected area, then the uncertainties due to partial
inclusions will be relatively small. Uncertainties in the estimates of populations surrounding facilities for
plutonium disposition are described in Appendix M.5. 1 below.
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M.4 POPULATION PROJECTIONS

In Chapter 4and Appendixes J, K,and Lofthe SPDEIS, health effects were calculated for populations
projected tomside inpotentiaIly affected masduring theyew201 O. Extrapolations of thetotal population
for individual States are available from both the Census Bureau and various State agencies (Campbell 1996).
The Census Bureau also projects populations by ethnic and racial classification in 1-year intervals for the years
from 1995t02025. Datiusdtoproject minority populations intie SPDEISwemextmcwd fmmtie Census
Bureau’s web site (www.census.gov/population/www/projections/stproj.html). Minority populations
determined fromthe 1990census dataweretaken asabaseline. Thenitwas assumed thatprcentage changes
in the minority and majority populations ofeachblmk group for a given year (compared with the 1990
baseline data) will be the same as percentage changes in the State minority and majority populations projected
for the same year. An advantage to this assumption isthatthe projected populations are obtained with
consistent methmiology regardless of the State and associated block group involvedin the calculation. A
disadvantage is that the methodology is insensitive to localized demographic changes that could alter the
projection for a specific area.

The Census Bureau uses the cohort-component method to estimate future populations for each State
(Campkll 1996). Thesetofcohorts iscomposedof (I)agegroupsfroml yearorless to85years ormore

(in 1-year intewals), (2) male and female populations in each age gruup, and (3) the following racial and ethnic
groups in each age group-Hispanic, nnn-Hispanic Asian, non-Hispanic Black, non-Hispanic Native

American, and non-Hispanic White. Components of the population change used in the demographic
accounting system are births, deaths, net State-to-State migration, and net international migration. If P(t)
denotes the number of individuals in a given cohort at time “t”, then:

P(t) = P(to)+B -D+ DfM-DOM+IW-IOM

where:

P(to ) = Cohort population at time tog t, where b denotes the year 1990.
B = Births expected during the period from b to t.
D = Deaths expected during the period from ~ to t.
DN = Domestic migration expected into the State during the pericd from b to t.
DOM = Domestic migration expeeted out of the State during the periud from ~ to t.
IIM = International migration expected into the State during the period from b to t.
IOM = International migration expected out of the State during the period from b to t.

Estimated values for the components shown on the right side of the equation are based on past data and various
assumptions regarding changes in the rates for birth, mortality, and migration (Campbell 1996). The Census
Bureau dces not project populations of individuals who identified themselves as “Other Race” during the 1990
census, This population group is less than 2 percent of the total population in each of the States. In order to
project total populations in the environmental justice analysis, population projections for the “Other Race”
group were made under the assumption that the growth rate for the “Other Race” population will be identical

to the growth rate for the combined minority and White (non-Hispanic) populations.

M.5 RESULTS FOR THE SITES

M.5.1 Population Estimates

Table M-1 shows total populations, minority populations, and percentage minority populations that resided
within 80 km (50 mi) of the various sites at the time of the 1990 census. The 80-km (50-mi) distance defines

M-5



SLtrplus Plu?onium Disposition Drqfi Environmenrui Impact Statement

the radius of potential radiological effects for calculations of radiation dose to the general population (see
Chapter 4 of the SPD EIS). Tables M-2 and M-3 show similar data for projected populations in 1997 and
2010. As discussed above, minority populations residing in potentially affected areas in 1990 were adopted
as a baseline. Populations in 1997 and 2010 were then projected from the baseline data under the assumption
that prcentage changes in the majority and minority populations residing in the affected areas will be identical
to those projected for State populations, The Census Bureau estimates that the national minority percentage
will increase from approximately 24 percent in 1990 to 27 percent in 1997, and nearly 33 percent by 2010

(Carnpkll 1996). Percentage minority populations residing within 80 km (50 mi) of facilities at Hanford and
SRS are projected to exceed the national percentage by year 2010. Percentage minority populations
sumounding facilities at fNEEL and Pantex were less than the national minority percentage in 1990 and are
projected to remain so through the year 2010. In Tables M-1 through M-3, the sum of percentages shown in
even-numbered columns beginning in column 6 may total slightly more or less than 100 percent due to
roundoff.

Table M4 illustrates the uncertainties in the population estimates for the year 2010 due to the pattial inclusion
of bl~k groups within the boundties of potentially affected areas. Column 2 of the table lists the number of
block groups that are partly within the circle of 80-km (50-mi) radius centered at the various facilities.
Column 3 shows the number of block groups that lie completely within the circle. Potentially affected areas
surrounding Hanford and SRS include two States. Columns 2 and 3 show the number of partial or total
inclusions for the affected States. Column 4 of the table, denoted as “T/P,” shows the number of totally
included block groups divided by the number of partially included blink groups. In order to minimize the
uncertainties in the population estimate, it is desirable that this ratio be as large as possible. Column 5 shows

upper bounds for the estimates of the total population listed in column 6, As discussed above, upper bounds
were obtained by includlng the total population of all block groups that lie at least partially within the affected

area. Lower bounds for the estimate of total population shown in column 7 were obtained by including only
the populations of totally included block groups, Analogous statements apply to columns 8 through 10,

As would be expected from the value of T/P shown in column 4, uncertainties in the total population estimate
for Pantex were the smallest among the four sites (+2,4 percent and -2.7, percent), as were the uncertainties
in the estimate of the minority population at risk near Pantex (+1.9 percent and -1.9 percent). Uncertainties
in the population estimates for fNEEL were the largest among the four sites (+ I7.2 percent and -15.2 percent
for total population; +17.3 percent and -15.0 percent for minorh y population). None of the uncertainties
shown in Table M4 are large enough to noticeably affect the conclusions regarding radiological health effects
or environmental justice.

M.5.2 Geographical Dispersion of Minority and Low-Income Populations

Figures M–2 through M–9 show the geographical distributions of minority and low-income populations at risk

in the vicinity of the various candidate sites, Distributions shown in these figures are based on baseline
population data for 1990. Even-numbered figures show the geographical distribution of minority populations
in potentially affected areas within a distance of 80 km (50 mi) of candidate facilities. Block groups are shaded
to indicate the percentage of the total population comprised of minorities. According to the decennial census
of 1990, minorities comprised 24.2 percent of the total population of the contiguous United States, Block
groups unshaded in the even-numbered figures we those for which the percentage of minority residents is less
than the national percentage minority population. Areas shaded in gray show block groups for which the

percentage of minority residents exceeds the national minority percentage by less than a factor of two,
Diagonally hatched block groups shown in the even-numbered figures are those for which the percentage of

minority residents exceeds the national minority percentage by a factor of two or more.
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Table M–1. Racial and Ethnic Composition of Minority Populations R=iding Within 80 km of Candidate Sites in 1990
Pemetlt

A5ii. or Asii or Percent
Pel’cellt Pacri Pacific Percent Native Native Peme”t

Candidate Minority Minority Ssbnder fsfander Pement Hkpatic Hkspallk American klica. fJfber Ouler Wbbe
site Tofaf Pop. p+. PT. Pw. P*. Bfack Pw. Bhck POP Pop. Pop. Pv. Pep. Race Race Pop. Pop.

Hanford
mh

270.387 68.561 25.4 3,81s I .4 2,@l I .0 58.~8 21.7 3,469 1.3 364 0. I 201,461

Hmford
2W &t

329,576 SS.294 26.8 4,6M I .4 3,954 I .2 72,%2 22.1 6,724 2.0 548 0.2 240,7.M

INSSL ! 17,712 11.655 9.9 1,154 I .0 3s1 0.3 7,102 6.0 3,020 2.6 I35 0. I 105,922

Pmt.. 264,65 I 50,508 19.1 3,450 I .3 11,131 4.2 33,722 12,7 2,204 0.8 363 0. I 213,780

SRS Building
22 I -F

5%,224 225.743 37.9 5,859 I .0 212.2.5I 35.6 6.361 1,1 1,272 0.2 I75 0.0 370,306

SRS APSF 5WSN9 227,238 37.9 5,867 I .0 213,715 35.7 6,377 1.1 I ,279 0.2 I75 0.0 37 I ,686

SRS DWPF 613,363 236,53 I 38.6 5,943 I .0 222,83 I 36.3 6,456 1.1 1,301 0.2 175 0.0 376,657

Key: APSF. Actinide Pmbging and Stwe Fxifi!y; DWPF, DefenseWate ProcessingFacifity.

;

Peml
while
Pep.

74.5

73.0

no

80.8

62. I

62.0

61.4 I

Table M-2. Projected Racial and Ettmic Composition of Minority Populations Residing Wltiln 80 km of Candidate Sites in 1997
Pemenl

Asian 0, Asia” ., Peme”t
Percent Pacif33 Pacin. Pem.t Percent Native Native Percent

Candidate Mbmrity Mbnm’ity 3sfa0der fsfander
Percent

Bfack Hispanic HksPnic American Am&n Other
Site Tofid Pop.

Olher White Wfdte

PT. f’w. p-. PT. Bhck Pw. Pap Pop. Pw. Pw. Pop. mce bce Pap. Pop. f’w.

Hanfwd
~ Am

324,640 98.586 30.4 5,640 I .7 3,153 I .0 85,642 26.4 4,151 1.3 418 0. I 225.636 69.5

Hmford
202 bt

3%,420 126,1M 31.8 6,885 1.7 4,W 1.2 IM,551 26.9 8,W 2.0 631 0.2 269,623 68.0

IN= 145,117 16,785 11.6 1.627 1.1 5m 0.4 10,793 7.4 3,775 2,6 166 0.1 128,166 88.3

Pmtex 292,fN34 62,845 21,5 5,107 1.7 [2,801 4.4 42,490 14.6 2,447 0.8 414 0. I 228,74S 78.3

SRS Building
221-F

670,749 264,583 39.4 9,222 I .4 244.530 36.5 9,310 I .4 1,521 0.2 201 0.0 405,%5 N.5

SRS APSF 673,69 I 2M.064 39.5 9,232 I .4 246,082 %.5 9,330 I .4 1,420 0.2 20 I 0.0 407,426 m.5

SRS DWPF 688,352 275,654 m.o 9,332 I .4 255,459 37.1 9,422 I .4 1,441 0,2 20 I 0.0 412,497 59.9

Key APSF, Actini& Packagingand StorageFxifitK DWPF, DefeW WmIe Pme.si.g Facifity.



Table M-3. Projected Racial and Ethni

Asia”m’
Pemmt Prlcioc
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Site Totii POP. Pv. Pw. Pop.

Hmfwd
w Area

415,828 159,713 38.4 8,8WJ
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2m Sast

509,231 202,832 39.8 10,880
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p-. Black Pop. Pop Pop. Pop. Pop. Pop. Race Race POP. Pw.
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2’ I ’498I “ I ‘76634I 347I 9’20 I ‘9 I 75’I 0’ I‘“’w’I

10

1PeI’cent
White

Pv.

61.5

@.o

INEEL 183,564 27,650 15.1 2,4W L3 948 0.5 18,745 10.2 5,557 3.0 209 0. I 155,705 84.8

Pm[e. 330,300
~

83,%3 25.4 7,625 2.3
!

15,917 4.8 57,65s 17.5 2,755 0.8 490 0. I 245,847 74.4

SRS auild,ng
221-F

780,170 327,585 42.0 13,919

SRS APSF I 784.832 I 330.624 ! 42. i I )3.934

‘8 I 2’80’3 I 3’2I ‘4087I ‘x I ‘,sMI 02 I 235I 00 1“2’5’3I 580I
1.8 I 299.707 i 38.2 I 14.116 I 1.8 I 2.867 I 0,4 I 235 I 0.0 I 453.973 I 57.8 I

SRS OWPF 8W,529 340,7(kl 42.6 )4,078 L8 3W,475 38.7 14,247 1,8 2,904 0.4 235 I 0.0 459,5W2 57.4

Key APSF, A.tinide Pack~ing md StOmgeF..ildK DWPF, DefenseWmle Prace$singFa.ili#y.

Table MA. Uncertainties in Estimates of Total and Minority Populations for the Year 2010
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Candidate Site Groups GIWP TIP
Mii.ray

Pqndaf6m P.publi.n P.pufati.n Popufatim PqndatiOn POpufatiotl

Hmford
400 Axa 8(OR) 39(WA) 31(OR) 233(WA) 5.6 422,872 415,828 397,570
200 &t

161,697 159,7I3 153,854
13(OR) 42(WA) 6(OR) 365(WA) 6.7 519,364 5W, 136 482,86 I 205,420 202,832 1%,2[2

[NEEL 39 91 2.3 215,1M 183,565 155,726 32,443 27,650 23,498

Pm,., 22 483 22.0 338,218 330,3W 321,477 85,566 83,%3 82,332

SRS
Building22 I–F 2X(GA) 521SC) 2441GA) 272(SC) 6.5 796,547 780,169 747,818
APSF

334,183 327,584 314,445
27(GA) 54(GA) 244(GA) 274(SC) 6.4 801,428 784,832 749,619 337,446

DWPF
330,624 315,919

31(GA) 57(SC) 232(GA) 291(SC) 5.9 815,864 800,530 758,86d 347,365 340,7C4 324,WJ2

Key: APSF, Actinide Packagingmd Repressing Facility; DWPF, OefenseWWCeProcessingFacilitK GA, Gmrgix OR, Oregon;SC, ScuthCxolina WA, Wzhin81.n.



Analysis of Envimnmenral Justice

Odd-numbered figures show the geographical distribution of low-income populations potentially at risk from
implementation of the proposed action or alternatives. According to the decennial census of 1990,
13.4 percent of the population of the contiguous United States reported incomes less than the poverty
threshold. Block groups unshaded in Figures M–1, M-5, M–7, and M–9 are those for which the percentage
of low-income residents is less than the national percentage of persons reporting an income less than the
poverty threshold. Areas shaded in gray show blink gruups for which the percentage of low-income residents
exceeds the national low-income percentage by less than a factor of two. Diagonally hatched block groups
shown in the odd-numbered figures are those for which the percentage of low-income residents exceeds the
national low-income percentage by a factor of two or more.

M.5.3 Environmental Effects on Minority and Low-Income Populations Residing Near Candidate
Sites

The analysis of environmental effects on populations residing within 80 km (50 mi) of proposed facilities is
presented in Chapter 4 of the SPD EIS. This analysis shows that no radiological fatalities are likely to result
from implementation of the proposed action or alternatives. Radiological risks to the public are small
regardless of the racial and ethnic composition of the population, and regardless of the economic status of
individuals comprising the population. Nonradiological risks to the general population are also small

regardless of the racial and ethnic composition or economic status of the population. Thus, disproportionately
high arrd adverse impacts on minority arrd low-income populations residing near the various facilities are not

likely to result from implementation of the proposed action or alternatives.

M.6 RRSULTS FOR TRANSPORTATION ROUTES

Table M-5 shows minority populations residing along 1.6-km (1 -mi) corridors centered on routes that are
representative of those that could be used for the transportation of nuclear materials under the proposed action

or alternatives. Table M-6 shows similar data for low-income populations. Population data for Tables M-5
and M-6 were extracted from Tables P–1 2 arrd P-121 of the STF-3A tiles (DOC 1992). Distances from a
given origin to a given destination are similar but not identical to corresponding distances shown in

Appndix L. This is because distances listed in Appendix L were calculated with the HIGHWAY computer
cede, while distances shown in Tables M-5 and M+ were obtained from a Geographical Information System
analysis using TigerLine data and STF3A tiles prepared by the Census Bureau. Both techniques use blink
group spatial resolution, and the differences are generally less than 5 permnt.

Total and minority populations residing in the highway curndors are listed in Columns 4 and 5, respectively,
of Table M–5. Column 6 shows minority populations residing within highway corridors as a percentage of
the total population, Although total and minority populations residing within the corridors generally tend to
increase with increasing distance, the relationship is clearly route-dependent.

As discussed in Appendix L of the SPD EIS, implementation of the proposed action or alternatives would not
result in significant radiological or nonradiological risks to populations residing along highway transportation
routes. Although the percentage minority or low-income populations residing along highway routes can vary
by as much as a factor of four, results of the analysis presented in Chapter 4 are independent of the racial and
efinic composition of populations within the corridors, as well as the economic status of populations at risk
within the corridors. Implementation of the proposed action or alternatives is not likely to result in
disproportionately high and adverse effects on minority or low-income populations residing within
representative transportation corridors.
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Table M-5. Minority Populations Residing Along Transportation Routes for Sur plus Plutonium
Percen&ge Minority

Distance Tolal Population Minority Population Population Along
Origin Oestinfdl.n (km) Along Route Along Route Route

AN&W Hanford t ,03s 82,418 9,356 [1.4
ANL-W Pantex 2,395 281,386 S2,566 29.3
ANL-W SRS 3,756 580,985 122,415 21.1
Fuel fabrication Hmford 4,760 601,233 95,417 15,9
Fuel fabricmion lNSEL 4,092 556,388 88,331 159
Fuel fabrication UNL 3,201 5%,962 126,4M 24.9
Fuel fabrication Pmt.. 2,563 430,359 87,635 20.4
Fuel fabrication SRS 578 75,050 30,702 40.9
Hanford Oeologicolmp.sitory I ,s88 248,0i26 31,424 )2.7
Hmford lNSSL 949 117,587 27,404 36.7
Hmford LANL 2,515 276,768 71,860 26.0
Hanford ORR 3,993 434,235 62,000 14.3
Hanford Pllntex 3,040 342,903 92,1S1 26.9
IN= ORR 3,316 389,4% 59,174 15,2
IN=L SRS 3,702 574.433 123,656 21.5
LANL ANL-W 1,868 230,510 60,265 26, I
LANL lNSEL 1,840 227,759 65,563 28,8
LANL LLNL 1,218 454,m3 224,303 49.3
LANL Pant.. 647 85,252 35,326 41,4
UNL SRS 2,779 521,907 163,376
LLNL Fuel f.bricali.n 4,838 771,701 257,880 3? 4 I
LLNL Geolosicd ce~sitoW 1,140 414,432

LLNL Hmford 1,428 380,755 . . . .
LNL lNEEL 1,559 373,040 72,5
LLNL Pant,. 2,302 476,701 226,661 47.5
LLNL SRS 4,395 856,464 403,622 47. I
Pmlex Geologicalrepository 1,986 186,981 66,118 135.4
Pantex INSSL 2,365 293,805 85,783 29.2
Pmt., ORR I ,753 245,038 59,671 24,4
Pant.. SRS 2,165 441,441 126,441 28.6
Pmt., WIPP 538 12I ,377 37,477 30.9
Ponsmouth,OH Fuel fabrication 977 239,221 40,636 17.0
RFETS Hmford 1,848 141,.585 23,178 16.4
R~TS lNSEL 1,170 104,960 17,791 17.0
R~TS Pantcx 1,252 252,177 81,450 32,3
RFETS sRS 2,954 540,944 123,248 22,8
sRS Hanford 4,377 615,204 126,0!6 20,5
sRS ORR 568 109,074 15.614 14.3

Key:ANLW. Arsonne National labratov-We$I; LANL, LOSAlmo$ National Labr.tov, La~mnce Livernwre Nati.naf Lnkrat.ry; ORR, O&
Rid8e Reservnfion; RFETS, R~ky ~als EnvironmentalTechnologySite; WIPP, WSte [solatio”pilot Plmt.
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Table M<. Low-Income Populations Residing Along Transportation Routes for
Surplus Plutonium

Percentage
L.w-income Low-IIIcome

Dbtance Tofal Population Population Along Population Along
Origin Destination (km) Along Route Route Route

ANL-W Hmford 1,035 82,418 10,016 12.2

AN f-W Pm[ex 2,39S 281,386 44,102 15,7

ANL-W SRS 3,756 580,985 W,473 10.4

Fuel fabrication Hanford 4,760 601,233 61,518 10.2

Fuel fabrication INEEL 4,092 245,038 44,137 18.0

Fuel fabrication LANL 3,201 5M,962 73,801 14.6

Fuel f.bricuion Pm!.. 2,563 430,359 64,909 15.1

Fuel fabrication SKS 578 75,050 10,673 14.2

Hmfocd Geol.gicd repository 1,888 248,006 28,699 11,6

Hanford INEEL 96 I 74,624 9,468 12.7

Hanford LANL 2,515 276,768 42,384 15.3

Hmfo[d ORR 3,993 434,235 42,696 9.8

Hmford Pant,. 3,040 342,903 53,293 15.s

INEEL oRR 3,316 389,496 39,171 10.{

INSSL SRS 3,702 574,433 61,713 10.7

LANL ANL-W 1,868 230,510 35,476 15.4

LANL lNFEL 1,840 227,759 35,984 15.8

LANL LLNL 1,218 454,603 59,814 13.2

LANL Pantex 647 85,252 12,635 14,8

LANL SRS 2,779 521,907 80,398 15,4

LLNL Fuel fabrication 4,838 77 I ,701 103,519 13,4

LLNL Geologicalrewsitory [,140 414,732 48,663 (1.7

LLNL Hnnford 1,428 380,755 38,761 (0.2

LLNL INSSL 1,559 373,040 34,078 9. I

LLNL Pmtex 2,302 476,701 62,602 13.1

LLNL SRS 4,395 856,464 136,322 15.9

Pmtex OeOl.gicd repositow 1,986 186,98 i 30,207 16.2

Pantex lN~L 2,365 293,805 46,898 16.O

Pant., ORR 1,753 245,038 44,137 18,0

Pant.. SRS 2,165 44{,441 68,339 15,5

Pant,. WIPP 538 121,377 26,269 21,6

Ponsmoulh,OH Fuel fabrication 977 239,22 I 33,268 13.9

RFETS Hanford 1,848 141,585 15,985 11.3

R=TS lNFEL 1,170 104,960 10,424 9,9

R~TS Pmtex 1,252 252,177 41,478 16.4

RFETS SRS 2,954 540,944 58,752 10,9

SRS Hmford 4.377 615,204 65,311 10,6

SRS ORR 368 109 074 13,MI 12.0
Key: ANL-W, ArgonneNational laboralow-West; LANL, Los Almos National Lahratov, hwrence Livennore Na8iond Labornt.ry ORR, Oak
Ridge Re=rvation; RFETS, RockyFfntsEnviro”me”td TechnologySite; W [PP. Wste IsolationPilot PlmI.
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Figure M-3. Geographical Distribution of the Low-Income Population Residing Within
80 km (50 mi) of We Proposed Facilities at Hanford
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Appendix N
Plutonium Polishing

N.1 PLUTONIUM-POLISHING PROCESS

This appendix describes a polishing process by which impurities, in p~icular gallium, could be removed from
the plutonium feed for mixed oxide (MOX) fuel fabrication. DOE has not proposed implementing this
polishing process; it is considered only a contingency at this time subject to inclusion only if scheduled
research and development activities demonstrate that the plutonium dioxide powder produced in the pit
conversion process would not consistently be able to meet specifications for MOX fuel. If additional
purification were needed, either solvent extraction or ion exchange would be the technology selected, and this
capability would be incorporated into either the pit conversion or MOX facility. Therefore, both purification
methds; and the additional suppoct steps of plutonium dissolution and conversion back to an oxide powder,
which would be the same regardless of whether solvent extraction or ion exchange would be used for
purification, are evaluated in this appendix. If implemented, the plutonium-polishing module would be an
integrated step in either the pit conversion or MOX facility, and all of the plutonium dioxide would be
processed through the module.

N.2 PLUTONIUM-POLISHING MODULE SPACE REQUIREMENTS

The plutonium-polishing module would require about 1,950 m2 (2 I ,000 ft2) on two levels. This processing
area would k built in a hardened space of thick-walled concrete that would meet the standards for processing
special nucleac materials. Because the plutonium-polishing module would be adjacent to or integrated in either
the pit conversion or the MOX facility, major utility additions would not be required. However, an additional
space of about 500 m2 (5,400 ftz) would be required for utilities; heatin ~ ventilationn, and air conditioning
systems; and the control room and an analytical laboratory About 315 m (3,400 ft2) of nonhardened space
would be needed for offices, change rooms, and scrppon facilities to accommodate the additional staff.

Process activities would be perfomed in gloveboxes, with inefl atmospheres where required. All powder
handling would be performed in enclosed equipment to contain the oxide dust. Batch loading between
equipment would be done through powder valves, thereby isolating the equipment from the atmosphere nf the
process containment glovebox.

N.3 PROCESS DESCRIPTION

Figure N–1 is a flow diagmm for the plutonium-polishing process. This process wotild include three elements:
dissolution of the plutonium in nitric acid; removal of impurities by means of chemical separating (solvent
extraction or ion exchange); and conversion of tbe plutonium back to an oxide powder by precipitation. The
plutonium-polishing module would also include acid recovery steps by which nearly all the nitric acid would
be recovered and reused in the process.

N.3.1 Dissolution

To begin tbe process, plutonium dioxide feedstock would be placed inside a feed preparation glovebox,
weighed, and trarrsfemed in small quantities to one of the dissolver glovebox lines, where it would be dissolved
in near-boiling, concentrated nitric acid with a hydrofluoric acid catalyst. After the plutonium dioxide was
dissolved, the solution would be cooled, chemically treated and fi Itered, then transferred to the impurity
removal step, either solvent extraction or ion exchange.

N-l
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Plutonium Polishing

N.3.2 Impurity Removal

N.3.2.1 Solvent Extraction

Solvent extraction involves separating materials in solution according to their different preferences for a
water-based (aqueous) or a hydrocarbon-based (solvent) solution. When the two solutions come into contact
under the right physical and chemical conditions, one of the substances migrates from the solution in which
they coexist (the feed solution) into the other (the solvent), After separation, the desired material (i.e., the
product) is removed from its solution (either the feed stream or the solvent stream, depending on its
preference). In this case, the plutonium would migrate from the feed solution (concentrated nitric acid) into
the hydrocarbon solvent, while the gallium and other impurities would remain in the feed stream. The
plutonium would then be removed from the solvent stream by contact with a second aqueous solution (dilute
nitric acid), into which it would once again migrate. This prucess would occur in a series of centrifugal
contractors, chambers which are designed to contain the materials and facilitate the contact between the aqueous
and solvent streams. The dilute nitric acid stream containing the plutonium would be collected in a holding
tank pending conversion. The impurities would be removed from the processed feed solution, solidified, and
disposed of as waste. The solvent would be cleaned, and both it and the purified feed solution would be
returned to the process for reuse.

N.3.2.2 Ion Exchange

Ion exchange operates on a similar principle: separation of substances by migration of one substance out of
a solution containing both the substance of interest and impurities. In ion exchange, however, the solution is
passed through columns filled with minute resin beads. Either the substance of interest or the impurities attach
to the resin. In this case, the impurities would remain in solution in the feed stream, while the plutonium ions
would attach themselves to the resin. The plutonium would then be removed from the resin by passing a
second solution through the resin column. This stream would move on for the conversion step, The impurities
remaining in the feed stream would be removed, solidified, and disposed of as waste; the purified feed stream
would be returned to the process for reuse.

To begin this process, the feed solution (concentrated nitric acid containing the dissolved plutonium dioxide)
would be transfemed to the ion exchange glovebox for prwessing. The feed solution would bc passed through
pflallel ion exchange columns to load the plutonium. Dilute nitric acid would subsequently be used to remove
the plutonium from the resin columns. The stream containing the plutonium would be trrmsfemd to a holdlng
tank to await the conversion step. The impurities would be removed from the used acids, solidified, and
disposed of as waste, the purified acid stream would be returned to the process for reuse.

N.3.3 Oxide Conversion

Following impurity removal, the plutonium would be converted from a nitrate solution to an oxide powder
through an oxalate precipitation, filtration, and calcination process. The plutonium-bearing dilute nitric acid
solution would be transferred from the impurity removal holding tank to precipitation feed adjustment tanks,
then fed into one of several precipitation tanks, where oxalic acid would be added. The resulting SIUW would
be mixed and allowed to settle, then would be transferred through mesh filters to filter boats.

The wet cake in the filter boats would be washed with a dilute oxalic/nitric acid solution. The filter boats
would be transferred to a furnace for air drying, then calcining (heating at high temperatums, but below 700 “C
[1,292 “F]). The resulting plutonium dioxide would then be transferred into storage containers, and stored
pending transfer to MOX fuel Fabrication.
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N.3.4 Waste Management

Both the solvent extraction and ion exchange processes produce an aqueous acidic waste solution containing
the sepamted impurities (e.g., gallium, americium, aluminum, and fluorides), This waste stream is treated by
evaporation to recover nitric acid, and the concentrated impurities are solidified for disposal. Tbe liquid wastes
from the various impurity removal processes would be transfemed to a waste feed tank for evaporation and
chemical treatment as required. The evaporator condensate would be treated to produce concentrated acid and
acidified water for process reuse. The evaporator concentrate would be chemically denigrated, and the off-gas
from the denigrator scrubbed to produce concentrated nitric acid.

Solid wastes generated from process operations would include glovebox gloves, failed equipment, tmls, wipes,
and glovebox and high-efficiency particulate air (HEPA) tilters. These materials would be removed from the
process glovebox lines and transferred to a waste packaging glovebox, Nonprocess materials would be
decontaminated to remove residual plutonium. The waste materials would then be packaged, assayed, and
disposed of as appropriate,

N.4 POTENTIAL IMPACTS OF CONSTRUCTION AND OPERATION OF A PLUTONIUM-
POLISHING MODULE

Because the plutonium-polishing module, if needed, would be added to either the pit conversion or MOX
facility, impacts of its implementation would&an increment above those contributed by tbe facility to which
it would be added, Although identified and evaluated as if the plutonium-polishing module were a discrete
unit, these impacts would occur only if this module were actually added to one of the facilities. If added, tbe
module would be completely integrated into facility operations, sharing security, services, common spaces,
and other site and facility infrastructure. Tbe impacts of the plutonium-polishing medule presented in this

ap~ndix would bound the impacts of a polishing capability integrated with either of tbe disposition facilities,
The resource mss evaluated are those where the greatest potential exists for effects on the environment. Other
resource arem, such as geology and soils, and ecological resources, are not included in this appendix because
the evaluations for the disposition facilities indicate that there would be little or no impact at the candidate sites
on these resources, regardless of the disposition alternative being considered; and any incremental impact of
the plutonium-polishing module would be negligible. Data tables are provided in Attachment 1 of this
appendix,

N.4.1 Construction

The need for plutonium polishing would be identified prior to initiation of disposition facility construction,
so the polishing capability would be an integral pan of that construction. More building materials, fuel for
equipment and vehicles, and water would be required to build tbe larger facility, and additional constmction
workers would be needed over the 3-year construction period. Water usage for sanitary and
construction-related purposes could increase by as much as 2.2 million I/yr (580,000 gal/yr) during
construction. As many as 112 additional construction workers would be needed annually, with the greatest
total number of workers present during the second year of construction.

The volume of hazardous and nonhazardous solid wastes generated during constmction of a pit conversion or
MOX facility with plutonium-polishing capability would be approximately 20 percent greater than the volume
of wastes which would be generated by construction of either of these facilities without plutonium polishing,

These wastes would be typical of those generated during constmction of an industrial facility, and would be
managed largely at offsite facilities. It is unlikely that this additional waste load would have a major impact
on tbe waste management systems at any of the candidate sites,
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Nonhazardous liquid waste would primarily be sanitary wastewater, and would be managed as pari of the
overall facility wastewater. Including the plutonium-polishing capability in new construction would increase
the wastewater generation by 8 to 20 percent, depending on the site and facility. This wastewater would be
collected either in ~rtable toilets that would b emptied and managed offsite through a contracted service, or
would k prucesscd in the existing onsite wastewater treatment facilities. As discussed in Chapter 4, existing
site wastewater treatment facilities at all candidate sites have sufficient capacity to accept this additional
volume of wastewater.

N.4.2 Operations

Analysis of the incremental impacts of operation of the plutonium-polishing module at each candidate site was
based on the bounding plutonium disposition alternative (i.e., the alternative involving the most disposition
activity, absent polishing) for that site. For the Hanford Site (Hanford) and the Savannah River Site (SRS),
this would bc the collocation of all three proposed disposition facilities; for the Idsbo National Engineering
and Environmental Laboratory (INEEL) and the Pantex Plant (Pantex), collocation of the pit conversion and
MOX facilities. These are the same alternatives that were analyzed for Cumulative Impacts in Section 4.32
of the SPD EIS.

N.4.2.1 Re.smrrce Requirements

A staff of 85 would be required to support o~ration of the plutonium-polishing module. This additional direct
employment would result in 152 to 288 indirect jobs at the candidate sites; the fewest at SRS and the most at
Pantex. This additional employment would likely be tilled from the existing community at each of the sites;
however, community resources would be sufficient to absorb any potential in-migration.

Plutonium-polishing activities would increase electrical consumption at the candidate sites by about
5,500 MWyr. This would result in a 9 ~rcent increase in the projected disposition facility needs at Hanford
and SRS, and a 20 percent increase in facility demand at fNEEL and Pantex. Water usage would not be

appreciably increased. AS discussed in Chapter 4 of the SPD EIS, sufficient electrical capacity is available
at all candidate sites to support all disposition activities, including plutonium polishing.

The 930 mz ( 10,~ ftz) that would k added to the fontprint of the disposition facilities would not appreciably
increase the amount of land distrrtid at any of the candidate sites. However, areas of archaeological
significance at SRS could be impacted. Section 4.26 of the SPD EIS describes the potential impacts of siting
the disposition facilities at SRS and asswiated mitigation activities. Tables N–1 through N4 present the
impacts on resource use of disposition operations, including plutonium polishing, at the four candidate
disposition sites.

Table N-1. Potential Impactz on Resource Use at Hanford From
Operation of Disposition Facilities With Plutonium Polishing

Disposition Polishing Alternative 2
Rezorrrce Alternative 2 Increment With Polishing

Facility employment 1,014 85 I099

Electrical consumption (MWtiyr) 63,700 5,520 69,220

Water usage (million l/yr) 132 I .4 133

Developed land (ha) 15 0.09 15
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Table N-2. Potendal Impacta on Resource Useat INEEL From
Operation of Disposition Facilities With Plutonium Polishing

Disposition Polishing Alternative 7A
Resource Alternative 7A Increment With Polishing

Facility employment 750 85 835

Electrical consumption (MWb/yr) 27,~ 5,520 32,520
Water usage (million l/yr) 92 I .4 93

Developed land (ha) 13 0.09 13

Table N-3. Potential Impacts on Resource Useat Pantex From
Operation of Disposition Facilities Witi Plutonium Polishing

Disposition Polishing Alternative 9A
Resource Alternative 9A Increment With Polishing

Facility employment 750 85 835

Electrical consumption (MWh/yr) 28,000 5,520 33,520

Waler usage (million l/yr) 91 I .4 92

Developed land (ha) 16 0.09 16

Table N-t. Potential Impacts on Resource Useat SRS From
Operation of Disposition Facilities With Plutonjum Potishing

Disposition Polishing Alternative 3
Resource Alternative 3 Increment With Polishing

Facility employment 1,022 85 1,107

Electrical consumption (MWh/yr) 36,500 5,520 42,020

Water usage (million I/yr) 138 1.4 139

Developed land (ha) 31 0.09 31

N.4.2.2 Human Health Risk

As indicated in Tables N-5 through N-8, the additional processing steps required to implement the
plutonium-polishing capability would not discernibly increase the dose or Iatcnt cancer fatality risk to members
of the public, nor appreciably increase the dose or numkr of potential fatal cancers within the site workforce,
The values in these tables are calculated for a 15-year period, including constmction, stm-tup, and
facility operation.

Table N-5. Potential Impac@ on Radiation Exposures at Hanford
From Disposition Facilities With Plutonium Pofishing

Population Within 80 km Badged Facility Workforce

Dose Number of Dose Number of
Impact (Person-rem) Fatal Cancers (person-rem) Fatal Cancers

Alternative 2 7.oxlol 4X102 5.6x 103

Polishing

2.2

1.25x10-3 6.3 XIO”7 3.0XI02 1.2XIOI

Alternative 2 with polishing 7. OXIO1 4XI02 5.9X 103 2.3

a Based on projected population of 387,8(sI in 2010.
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Table N-d. Potential Impacts on Radiation Exposures at INEEL
From Disposition Facilities With Plutonium Polishing

Population Within 80 km Badged Facility Workforce

Dose Number of Dose Number of
Impact (Person-rem) Fatal Cancers (Person-rem) Fatal Cancers

Alternative 7A 2.2XI0’ 1. IXIO-2 3.4XI03 I .4

Polishing 1.35 XIO”3 6.3x107 3. IXI02 1.2XI0-’

Alternative 7A with polishing 2.2XI0’ 1. IXIO”2 3.8x103 1.5

‘ Based onprojected population of182,800in 2010.

Table N-7. Potential Impacts on Radiation Exposures at Pantex
From Disposition Facilities With Plutonium Polishing

Population Within 80 km Badged Facility Workforce

Dose Number of Dose Number of

Impact (Person-rem) Fataf Cancem (person-rem) Fataf Cancers

Alternative 9A 5.9 2.9x 10-3 3,7X103 1.5

Polishing 1.25x IO”3 6.3x107 3.0XI02 1.2XIOI

Allemative 9A with polishing 5.9 2.9x IO”3 4.OXI03 1.6

a Basedonprojected populationof299,~in 2010.

Table N-S. Potential Impacts on Radiation Exposures atSRs
From Disposition Facilities W]th Plutonium Polishing

Population Witbin 80 km Badged Facility Workforce

Dose Number of Dose Number of
Impact (P ermn.rem) Fatal Cancers (P erson-rem) Fatal Cancers

Alternative 3 1.6x101 8x 10“3 5.6x 103 2.3

Polishing 1.25x IO”3 6.3x10-7 3.2x102 I.3X1O’

Alternative 3 with polishing I.6x101 8X10-3 6.0x 103 2.4

a 8asedon projectedpopulationof387,8Win 2010.

Doses toinvolvti workemfrom nomalopmtions weprovided in Table N-9. These workers aredefmedas
those directly associated with prmess activities. The annual average dose toplutonium-polishing module
workemwould be500mrem, andtielatent cancer fatality risk from 10 years ofoperation would be 2x10-3,
regardless of whether the module were added to either the pit conversion or MOX facility.

Table N-9. Potential Radiological Impacta on Involved Workers
From Operation of Plutonium-Polishing Module

Impact Estimate

Number of badged workers 60

Total dose (person-redyr) 30

IO-year latent fatal cancers 0.12

Average worker dose (mretiyr) 500

10-year latent fa!al cancer risk 2.OX10“3
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N.4.2.3 Waste Management

Potential impacts of the additional waste that would be generated by the plutonium-polishing module at the
candidate sites are presented in Tables N-1 O through N–13. As indicated in these tables, waste could be a
fairly large percentage of the total waste generated by tbe disposition facilities. With the exception of the
storage of transuranic (TRU) waste at Pantex, however, it would be within the waste management capabilities
of the sites. As discussed in Section 4.17 of the SPD EIS, TRU waste is not cumently stoti at Pantex, so TRU

waste storage space would be provided in the pit conversion and MOX facilities. Although the addition of
plutonium polishing would increase the TRU waste requiting storage by 210 m3 (275 yd3), additional TRU
waste storage would be needed at Pantex under Alternative 9A with or without the plutonium-polishing
medule.

Table N-10. Potential Impacts on Waste Management at Hanford From
Operation of Disposition Facilities Wltb Plutonium Polishing (m3)

Disposition Polishing Alternative 2 Site Capacityb
Waste Type Alternative 2“ Increment with Polishing Treatment Storage Disposal

TRU 1,700 210 1,900 I, I30,m 16,800 168,500’
LLw 2,200 600 2,800 2,000,000 24,fs30 I .970,000

Mixed LLW 44 10 54 2,4~,000 24,50Q 14,200

Hazardous 414 17 431 NA NA NA
Nonhazardous

Liquid 943,000 14,000 957,000 5,300,000 NA 5,300,000
Solid 30,100 290 30,4CS3 NA NA NA

a Includes waste generated during lead assembly fabrication and postirradiation examination.
b T<>tal 15.year capacity derived from Table 3-5.

c Current disposal capacity at the Waste Isolation Pilot Plant,
Key: LLW, low-level wastq NA, not applicable (i.e., the majority of the waste is not routinely treated. stored, or disposed of on the
site); TRU, transuranic.

Table N–1 1. Potential Impacts on Waste Management at INEEL From
Operation of Disposition Facilities With Plutonium Polishing (m3)

Disposition Polishing Alternative 7A Site Capacityb
Waste Type Alternative 7A” Incremsnt with Polishing Treatment Storage Disposal

TRU 783 210 1,000 723,000 158,800 168,5CH3C
LLW 1,800 600 2,400 I,370,000 112,500 565,50Q
Mixed LLW 35 10 45 1,760,000 I 14,5m NA

Hazardous 112 17 130 744,150 NA NA
Nonhazardous

Liquid 713,900 14,000 728,0Q0 48,000,cs30 NA 48,000,~

Solid 27,400 290 27,700 NA NA NA
~ Includes waste Senerated +rins lead assembly fabrication and postimadiatio” examination,

Total 15-year capacity derived from Table 3- I7,
c Current disposal capacity al the Waste Isolation Pilot Plant,
~y: LLW, low-level waste NA, not applicable (i.e., the majority of (he waste is not routinely treated, stoced, or disposed of on the
sac); ‘mU, transura”ic,
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Table N-12. Potential Impacts on Waste Nlanagement at Pantex From
Operation of Disposition Facilities With Plutonium Polishing (m3)

Disposition Polishing Alternative 9A Site Capacity’

Waste Type Alternative 9A Increment with Polishing Treatment Storage Disposal

TRU 640 210 850 NA NA 168,500b

LLW 940 600 1,540 17,700 2,400 500,000”

Mixed LLW 30 10 40 16,3CS3 1,000 NA

Hazardous 213 17 230 21,80iI NA NA

Nonhazardous

Liquid 554,90iI 13,800 569,000 14,200,00il NA 14,204,010

Solid 22,30Q 290 22,600 NA NA NA

~ Total 15-year capacity derived from Table 3-29.
Current disposal capacity at the Waste Isolat]on Pilot Plant.

c CuITcnt disposal capacity atthe Nevada Test Site.
Key: LLW, low-level wste; NA, not applicable (i.e., lhe majority of the waste is not routinely treated. stored. or disposed of on the

site); TRU. transuranic.

Table N-13. Potential Impacts on Waste Management at SRS From
Operation of Disposition Facilities With Plutonium Polishing (m3)

Disposition Polishing Alternative 3 Site Capacityb

Waste Type Alterssative3a Increment with Polishing Treatment Storage Disposal

TRU 1,900 210 2,100 60,000 34,400 168,500’

LLW 3,700 600 4,30i3 459,000 NA 1,605,500

Mixed LLW 44 10 54 543,0W 14,300 45,600

Hazardous 548 17 565 80,000 3,200 45,600

Nonhazardous

Liquid 855,400 13,800 869,000 15,450,m NA 15,450,0fKl

Solid 35,000 290 35,300 NA NA NA

a Includes waste generated during lead assembly fabrication.
b Tota115.yea, capacity derived from Table 341

c Current disposal capacity at the Waste isolation Pilot, Plant.
Key: LLW, low-level w=lq NA, not applicable (i.e., the majority of the waste is not routinely treated, stored, or disposed of on the
site); TRU, trans. ranic.
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N.4.2.4 Air Quality

Tables N–1 4 through N–f 7 demonstrate that only oxides of nitrogen and hydmcarbon emissions (solvent
extraction only) would result from the additional processing steps required to implement the
plutonium-polishing capability. As shown in these tables, however, none of the emissions from the disposition
facilities at any of the candidate sites, even with the additional nitrogen dioxide and hydrocarbon contributions,
would amount to even 1 percent of the regulatory standard or guideline.

Table N-14. Potential Impacts on Air Pollutant Emissions at Hanford From
Operation of Disposition Facilities With Plutonium Polishing

Most Stringent Disposition
Standard or Alternative 2 Polishing Alternative 2 Percent of

Averaging Guideline” Increment Increment with Polishing Standard or
Pollutant Period (wg/m3) (pg/m3) (y#m3) (p#m’) Guideline

Criteria pollutants

Carbon monoxide 8 hours Io,ooo 0.53 NA 0.53 0.0053
I hour 40,000 3.29 NA 3.29

Nitrogen dioxide

0.0082

Annual I00 0.046 0.0392 0.0499 0.050

pMIo Annual 50 0.0i)25 NA 0.0025 o.oi)5
24 hours 150 0.0278 NA 0.0278 0.019

Sulfur dioxide Annual 50 0.00222 NA 0.0Q222 0.CU)44
24 hours 260 0.0247 NA 0.0247 o.m5
3 hours 1,300 0,168 NA 0.168 0.013
1 hour 7m 0.504 NA 0.504 0.072

Other regulated
pollutants

Total suspended Annual 60 0.0025 NA 0.0025 0.W2
parficulates 24 hours 150 0.0278 NA 0.0278 0.019

Hazardous and other
toxic compounds

n-Paraffin 24 hours 6.7 NA 0.000325 0.~325 0.0048
hydmcarbonb

Ethylene glycol 24 hours 420 0.0406 NA 0.0406 0.0097
~ ~emorestringent of the Federal and State standards ispresented if bothexist fortheaveraging period.

Solvent extraction process only.
Key NA, not applicable.
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Table N-15. Potential 13nDacts on Air Pollutant Emissions at INEEL From
Operation of Disposition Facilitim W]th Plutonium Polishing

Most Stringent Disposition
Standard or Alternative 7A Polishine Alternative 7A Percent of

Averaging Guidelinea Increment Increme;t with Polishing Standard or
Pollutant Period (yslm3) (~dm’) (~gm’) (~dm’) Guideline

Criteria pollutants

Carbon monoxide 8 hours I O,ooil 0.703 NA 0.703 0.0070

1 hour 40,000 2.82 NA 2,82 0.007I

Nitrogen dioxide Annual 100 0.141 0.0947 0.15 0.15

PMIO Annual 50 0.00798 NA 0.000798 0.W16
24 hours 150 0.0854 NA 0.0854 0.057

Sulfur dioxide Annual 80 0.305 NA 0.305 0.38
24 hours 365 3.05 NA 3.05 0.84
3 hours I ,300 16.4 NA 16.4 1.3

Hazardous and other
toxic compounds

n-Paraffin 24 hours 100 NA 0.00157 O.oil157 0.0016
hydrocarbon

Ethylene glycol 24 hours 6,350 0.197 NA 0.0197 0.003I

a me more stringent of the Federal and Stale standards is presented if botb exist for !he averaging period.
b Solvent extraction process only.
Key: NA, not applicable.
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Table N-16. Potential Impacts on Alr Pollutant Emissions at Pantex From

Operation of Disposition Facilities With Plutonium Pofishing

Most Stringent Disposition
Standard or Alternative 9A Polishing Alternative 9A Percent of

Averaging Guidelinea Increment Incremnt with Polishing Standard or
Pollutant Period (pgfm3) (~gfm3) (v#m3) @g/m3) Guideline

Criteria pollutants

Carbon monoxide 8 hours 10,000 0.687 NA 0.687 0.0068
1 hour 40,000 3.79 NA 3.79 0.0095

Nitrogen dioxide Annual lfnl 0.0725 0.015 0.0875 0.088

PMIO Annual 50 0.00514 NA 0.00514 0.010
24 hours 150 0.056 NA 0.056 0.037

Sulfur dioxide Annual 80 0.00264 NA 0.002W 0.0033
24 hours 365 0.0314 NA 0.0314 o.m86
3 hours 1,300 0.137 NA 0.137 0.011
30 minutes 1,348 0.55 NA 0.55 0.053

Other regulated
pollutants

Total suspended 3 hours 2m 0.237 NA 0.237 0.12
particulate I hour 400 0.783 NA 0.783 0.20

Hazardous and other
toxic compounds

n-Paraffin 24 hours 2 NA o.m174 0.00174 0.087
hydrocarbon I hour 20 NA 0.0424 0.0424 0.2I

Ethylene glycol 24 hours 26 0.217 NA 0.217 0.83
1 hour 260 5.3 5.3 2.0

~ ~emorestringent oflhe Federal and State standards ispresented if bothexist fortheaveraging period,
Solvent extraction process only.

Key: NA, not applicable.
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Table N-17. Potential Impacts on Air Pollutant Emissions at SRS From
Operation of Disposition Facilities With Plutonium Polishing

Most Stringent Disposition
Standsrd;r Alternative 3 Polishing Alternative 3 Percent of

Averaging Guidelinea Increment Increment with Pofishlng Standard or
Pollutant Period (v~m3) (vgJm’) (fl#m3) (ptim3) Guideline

Criteria pollutants

Carbon monoxide 8 hours I O,ooo 0.339 NA 0.339 0.0034
1hour 40,000 1.28 NA J,28 0.0032

Nitrogen dioxide Annual 100 0.0409 0.W178 0.0427 0.043

pMIo Annual 50 0.00261 NA 0.00261 0,0052
24 hc]urs I50 0.0424 NA 0.0424 0.028

Sulfur dioxide Annual 80 0.0779 NA 0.0779 0.097
24 hours 365 I .07 NA 1.07 0.29
3 hours 1,300 2.81 NA 2.81 0.22

Other regulated
pollutants

Total suspended Annual 75 0.00261 NA 0.0026I 0.0035
particulate

Hazardous and other
toxic compounds

n-Paraffin 24 hours (c) NA 0.000468 o.ooi)468 (c)
hydrocarbon 1 hour 20 NA 0.0424 0.0424 0.21

Ethylene glycol 24 hours 650 0.0585 NA 0.0585 0.009
~ The more stringent of the Federal and State standards is presented if both exist for the averaging period.

Solvent extraction process only.
c There is no South Carolina acceptable ambient level.
Key: NA, not applicable.

N.4.2.5 Facility Accidents

A set of bounding accidents were identified for liquid phase operations of the plutonium-polishing process.
Accidents involving dry powder handling were analyzed and determined to be bounded by similar accidents
associated with the pit conversion and MOX facilities without polishing. Table N–18 summarizes the set of
bounding design basis and beyond-design-basis accidents for the plutonium-polishing mudule.

For the bounding beyond-design-basis accidents, consequences were developed for the noninvolved worker,
the maximally exposed membr of the public, and the public within 80 km (50 rni). The design-basis-accident
with the greatest consequences is criticality. The beyond-design-basis accident with the greatest consequences
is the beyond-design-basis earthquake. Impacts from criticality and beyond-design-basis earthquake are
summarized in Table N–19 for each of the candidate sites. The beyond-design-basis earfhquuke impacts are
for the plutonium-polishing mudule only, and increase the postulated impacts from the pit conversion and
MOX facilities by 15 and 6.8 percent. respectively.
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Table N-18. Summary of Bounding Accidents for the Plutonium-Polishing Module
Material at Risk Material Releaaed

Postulated Accident (Plutonium [g]) ARFIRF Frequency (Plutonium [g]) ‘
Spill (with release outside 5,000 (in concentrated 2x I0-4/0,5 Extremely unlikelv 5XIO”6

“faciiity)
. .

acid)

Fire in gloveboxb 40 (in organic solvent) lxlo2/1.o Unlikely 4X104

Uncontrolled reactioolexplosion:

Thermal excursion in ion I, MO(resin) 9x 1o-~ Unlikely 2.4x 105 ‘d)
exchange columnc 246 (solution) 6x 103

Nitric acid reactant events 2.75 (in dilute acid) 2xlo”3/1 .0 Extremely unlikely 5.5 XI0-8

C:::)ifi,,ion,)e
4,200 (in dilute acid) I.3X104 (~ Extremely unlikely 5.3x lo-6(g)

Beyond-design-basis 24,000 (in dilute acid) 2xlo5/1.o Extremely unlikely 6,0
earthquake lxlo~/1.o 10 beyond

I .9x Io~ (h) extremely unlikely

a Including an LPF of 1X105 on parficulates for all design basis accidents.
b Solvent extraction prmess only.

~ Ion exchange process only.
Assmning a DR of 0.1 for anion exchange column resin.

e For consistency, the criticality source term has been modified from that reponed in Environmental Daro Report for Generic Si!e
Add-On Faciliryfor Plutonium Polishing (ORNL 1998), a is based on the criticality in plutonium dioxide powder ~st”lated in

the body of the SPD EIS, adjusted to reflect the release potential of fission products from solution.
f ~a~ed ~“ 0,05 ~Ke”t convened to an aerosol and 25 percent evaporated.

g Plus fission product gases.
b Half of the material has an ARFIRF value of 2x1 0-5/1 ,0, the other half, a value of I x 104/1 ,0, Resuspension is 1.9x 104.
Key: ARF, airborne release fraction; DR. damage rati% LPF, leak path factor RF, respirabte fraction.
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Table N-19. Accident Impacts of tie Plutonium-Polishing Module
Impacu on Imp8cta on Popubtfon Wlthln

Noninvolved Workr Immcm at Site ~ndtm Soknl

P1’OMboityOf Pmbnbftityof Oae (pcm- htent C-r
Accident FrmuencY h (-r cancer Fsfantvb Do$e (mmr CancerFatatttyb ~r Fablltkc

Hanfoti
Criticalityat FME# Extremely

unlikely

Criticnkityu MOX Exuemely
facility (new unlikely
c.nstmction)

Bcymd-design-basis Extremely
e.ulhqunke’ unlikely to

hyond
extremely
unlikely

lNEEL

Crbictitty a pit Exmnuly
conversionfacility unlikely

Criticality at MOX Extremely
fncility unlikely

Bey.nd4esign.bmis Extremely
tihqurd.ec unlikelyto

kyond
extremely
unlikely

Pankx
Criticalityat pit Ext=mely

cmversionfmcility unlikly
Criticnfitya MOX Exlmmely

facility unlikely
Beyond&sign-bn?.is Exu’emly

emhquake’ unlikelyto
teyond
extmmely
unlikely

SW
Criticalityal pit Exfremely

conversionfsility unlikely

Criticrdity u MOX ExIrcmely
fiicility unlikely

Beyonddmign-basis Extrewly
emhqutie unlikely to

ky.nd
exmml”

1.5.10-1

6.1xIO-1

3,8x101

1.2%10-1

7.5.10-1

4.0.101

7.6.10-2

2.4x 101

9.8

8.7x10-2

3.0%10-1

1.4.101

6,0xltfJ

2.4xi0-4

1.5XIW2

4.8x10-J

3,0X10-4

1.6x102

3.OXIOJ

9.6xIVS

3.9xlo~

3.5.10-$

1.2%104

5.6xIV3

I,9XIO-2

3.5XI0-2

I .4

9.lxio-3

I,6x10-2

I ,0

2.9x101

4.7X 102

1.5

9.4XI03

1.6x102

5.5.101

9.5xto~

1.8x105

7.0. lo~

4.6x 10:

8.OX104

5.0XI04

i.4xloJ

2.4x IW3

7.5XI04

4.7x 106

8,0x 1fY6

2.8XI04

3.8x 101

5.5X1OI

3.5.103

8.4xi01

I .0

1.3xlo~

1.0.101

1.1.101

4,6xl&

1.4.101

f6xi01

!.3.103

1.9x 102

2.8.10-2

1.8

4,2x104

5.0XI04

6.5x 102

5.0XID3

5.5XIV3

2,3x101

7.OX103

8.OXIW3

6.5x IO]

““likely-

a For 95th percentile mr.teomlogical conditions. With the exception of do=s due to criticality, the stated doss arc from the
inhalation of plutonium, md represent do% commitments that would & receivrd over the Iifetifm of the impkctsd individual.
Criticality doses also have a component fmm shine.

b ,“cti ~kelih~ (or ~babillty) of C- f~ity for ~ h~th~i~~ i“di~dud (a single omite wrker at a distance Of 1,~ m

[3,28 1 ft] or at the site boundq, whichever is smsller, or for a hypothetical individud in the offsite population at the site
boundarv) if exmsed to the indicated do%. The value assumesthat the accidenthasoccurred.

c Estimat~ numbr of cmcer fatalities in the enti= offsi[e ~pulation out tO a distance Of 80 km (50 ~) tiven exPosu~ tO the

indicated dose. The value assures that the accident has occuh.
d ImDactsof a criticality accident occurring in FMEF would bc the same whether the plutonium-plishinn m.xlule wem added to

th~ pit conversion or “MOXfacility.
e Impacts of the design basis earthquake would h the same whether the plutonium-polishing module wwr. addd to the pit

conversion or MOX facility.
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Based on the frequency analysis dmumented in Appendix K of the SPD EIS, aircraft crash scenarios have &n
evaluated for the proposed disposition facilities at Pantex. The crash of an aircraft into the plutonium-
polishing module was examined as a potential bounding beyond-design-basis accident.

The analysis of aircraft crash assumes that a plutonium inventory of 12 kg (26 lb) in a concentrated acid
solution and 12 kg (26 lb) in a dilute acid solution is impacted by aircraft debris or building rubble, The
bmrndlng airborne release fractions and respirable fractions for free-fall spill of the concentrated solution are
2x1 0-5 and 1.0, ~spectively, and for the dilute solution, 2x104 and 0.5 (DOE 1994), These values have been
used historically to model tfre collapse of building rubble onto plutonium solutions. It can k argued, however,
that the energetic of the aircraft crash exceed the scope of these values, so that higher values must be used.
For perspective, the bounding values for high-pressure release (M.35 MPa ) such as might result from the

1crushing and rupturing of a process vessel directly hit by aircraft debris, are O times greater than those for a
f~-fall spill. While it is unrealistic to assume that all process inventory would be impacted in this manner,
it is conceivable that this t~ of phenomenology might play a part in the release. It is therefore assumed that
half the inventory is subject to free-fall spill, and half to high-pressure release, for combined airborne release
fraction/respirable fraction (ARFxRF) values of 2x 10-4 and 1x 10“3 for the concentrated and dilute solutions,
respectively. This results in a plutonium source term of 14 g (0.5 OZ).

For analysis purposes, it is also assumed that a jet fuel fire ensues, releasing additional plutonium into the air.
DOE-HDBK-3O1O-94 presents two bounding estimates; a combined ARFxRF of 3x 10-5 for heating without
boiling, and 2x10-3 for boiling, It is highl y unlikely that a fire would & of sufficient magnitude to involve the
entire inventory in a boiling rclea.se. Moreover, the larger the tire, the greater the lofting of the resultant plume,
tending to lower the doses for the noninvolved worker, the maximally exposed member of the public, and
population within 80 km (50 mi). Consequently, the geometric mean value of 2x 104 has ken selected, along
with the assumption of a nonlofted plume. This r’csults in an additional plutonium release of 4.8 g, for a total
of 19 g, This scenario results in less plutonium being released tharr would be released by an aircraft crash into
the power storage areas of the pit conversion or MOX facilities, or from a beyond-design-basis earthquake at
either of these facilities. Because the potential impacts of an aircraft crash are bounded by these other
scenarios, this accident was not analyzed further.

No major consequences for the maximally exposed involved workers would be expected from leaks, spills,
and smafler fires. Thezc accidents arc such that involved workers would either be able to evacuate immd[ately
or would not & affecti by the events. Explosions, on the other hand, could result in immediate injuries from
flying debris, as well as the uptake of plutonium and uranium particulate through inhalation, If a criticality

were to occur, workers within tens of meters could receive very high to fatal radiation exposures from the
initial burst. Tbe dose would strongly depend on the magnitude of the criticality (number of fissions), the
distance from the criticality, and the amount of shielding provided by the structures and equipment between
the workers and the criticality, The design basis and beyond-design-basis earthquakes would also have
substantial consequences, ranging from workers being killed by debris from collapsing equipment and
stmctums to high radiation exposures and uptakes of radionuclides. For most accidents, immediate emergency
response actions should reduce the consequences to workers new the accident,
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ATTACHMENT1. PLUTONIUM-POLISHING DATA TABLES

1.1 Construction

Table l-1. Average Annual Resource Requirementafor
Constructio~of Plutonium-Polishing Module

Resource Requirement

Electricity
Annual consumption (MWh) 890

Peak hourly demand (MW) <0.35

Fuel (1) 50,160

Water (1)

Annual consumption 2,200,0i)o

Peak daily demand 8,600

Concrete (m3) 750

Steel (t) 3CS3

Table l–2. Estimated Waste Generation From
Construction of Phttonium-Polisbing Module

Estimated Additional
Waste Type Waste Generation

Hazardous

Liquid (1) 2,940

Solid (m3) 12

Nonhazardous

Liquid (1) 3,260,0(SI

Solid (m3) 93,600

Table l-3. Air Emissions From Constructimsof
Plutonium-Polishing Module

Pollutant Emissions (Uyr)

Carbon monoxide 2.7

Nitrogen dioxide 4.3

PM(O 2.7

Sulfur dioxide 0.29

Volatile organic compounds 0.62

Total suspended partictdates 6.3

Hazardous and other toxic compounds <1
(e.g., lead, benzene, hexane)
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Table IA. Estkmatad Air Pollutant Concentratiorta From
Construction of Ptutonium-Polishing Module

Avemging Concentration
Pollutant Perked’ bd ~3,

Carbn monoxide 8 hours 0.53
1 hour 3.3

Nitrogen dioxide Annual 0,07

PMIO Annual 0.049
24 hours 1.3

Sulfur dioxide Annual 0.0046
24 hours 0,055
3 hours 0,24
30 minutes 0.98

Total suspended psrtictdates 3 hours 10.1
I hour 41

Hazsrdous and other toxic 24 hours 0.002
compounds I hour 0.CS336
(e.g., lead bnzene, hexane)b

a ~em=stnngent nftie F&etimd State stmdmds isp~wnl&ifhth exist
for the averaging Pried,

b V~o"~toxjct irpoll"tantsm aybeemitt4d uringconstwCti0n. Fi@reshere

represent malysis for hnzcne.

1.2 Operations

Table 1-5. Average Annual ReamrrceRequirementsfor
Operation of Plutonium-Polishing Module

Process Chemkcal Requkremerrt

Nitric oxide (g=) (m3/yr)a 850

Solvent (tri-butyl phosphate in n-Paraffin 15
hydrocarbon) (l/yr)b

Hydrofluoric acid (1/yr) 90

Formic eeid (Uyr) 81,140

Hydroxylamine nitraie (k#yr) 656

Aluminum nitrate nanohydrate (kg/yr) 1,238

Oxalic acid dihydrate (kg/yr) 6,970

Reillex HPQ resin (wet basis) (kg/yr)c 163

~ Makeup fornitt’ic acidinpmccsses.
0 Solvent extraction process only.

c Ionexchange pmess only.
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Table l-d. Potential Radiological Impack on the Public
of Operation of Plutonium-Polishing Module

Impact Estimate

Population witiln 80 km

Dose (person-redyr) I,2XI04

10-year latent fatal cancers 6.3x10-7

Maximally exposed individual

Annual dose (mrem) 5.3 XIO”5

10-year latent fatal cancer risk 2.7x 10”’0

Average exposed individual within 80 km
Annual dose (mrem) 4.2x IO”7

10-year latent fatal cancer risk 2.1 XIO-’2

Table 1-7. Radiological Emissions From
Operation of Plutonium-Polishing Module

Stream Plutofium Release Average Release Height

Air 1.65x 10-s ~yr (2#Ci/yr) Base facility stack height

Water NoI Applicable Not Applicable

Table 1-8. Potential Waste Generation From
Operation of Plutonium-Polishing Module

Waste Type Rstimste

TRU (m3/yr) 21.
LLW (m3/yr) 60

Mixed LLW (m3/yr) I .0

Hazardous

Liquid (1/yr) 740

Solid (m3/yr) I .0

Nonhazardous

Liquid (1/yr) 1,380

Solid (m3/yr) 290

Key: LLW, Iow-ievel waste; TRU, transuranic.

Table 1-9. Estimated Alr Emissions (t) From
Operation of Plutonium-Polishing Module

Pollutant Annual Emissions

Nitrogen dioxide 0.86

Hazsrdous air pollutants
(n-Paraffin hydrocarbon)’ <0.01

a Solvent extraction process only.
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