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Glossary

Acronyms and Initialisms

ALARA
BNFL
CERL
CFR

kiE
DOH

* DOT

;;
IAEA
IMO
1S0
LCF
LEU
LSA
NAC
NCRP
NEA
NEPA
PNL
rem
WAC
WHC

As LOWAS Reasonably Achievable
British Nuclear Fuels Limited, Inc.
Construction Engineering Resources Laboratory
Code of Federa7 Regulations
Calendar Year
U.S. Department of Energy
State of Washington Department of Health
U.S. Department of Transportation
EnvironmentalAssessment
Federa7 Register
InternationalAtomic Energy Agency
InternationalMaritime Organization
InternationalStandards Organizations
latent cancer fatality
low-enriched uranium
low specific activity
Nuclear Assurance Corporation
National Council on Radiation Protection and Measurements
Nuclear Energy Agency
Nationa7 Environmental Po7icy Act of1969
Pacific Northwest Laboratory
roentgen equivalentman
Washington AdministrativeCode
Westinghouse Hanford Company

.
Definition of Terms

●

As Low As Reasonable Achievable. An approach to radiation protection to
control or manage exposures (both individualand collectiveto the workforce and
general public) as low as social, technical, economic, practical, and public
policy considerations permit.

Background radiation. That level of radioactivityfrom naturally occurring
sources; principally radiation from cosmogonic and primordial radionuclides. ,

Decav. radioactive. A spontaneous nuclear transformation of one nuclide
into a different nuclide or into a different energy state of the same nuclide by
emission of particles and/or photons.

Effective Dose Equivalent. A value used for estimating the total risk of
potential health effects from radiation exposure. This estimate is the sum of
the committedeffectivedose equivalentfrom internaldepositionof radionuclides
in the body and the effective dose equivalent from external radiation received
during a year.

Enrichment. The isotopic content, by weight, of uranium-235 in the total
mass of uranium.
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Fissile. Material capable of undergoing fission by slow neutrons.

Latent cancer fatality. The excess cancer fatalities in a population due
to exposure to a carcinogen.

Low Sbecific Activitv. A shipping category designation based on U.S.
Department of Transportation(DOT)specifications. The specificrequirements are
found in 49 Code of Federal Regulations 173, “Shippers-GeneralRequirements for
Shipments and Packaging.”

Maximallv ex~osed individual. A hypotheticalmember of the public who, by
virtue of location and living habits, could receive the highest possible
radiation dose from radioactive and/or toxicological effluents released from
either the Hanford Site or some location during a transportationaccident. #

Normal Uranium. Uranium having 0.711 as the percentage by weight of
uranium-235 as occurring in nature.

Packaqe. For radioactive materials, the packaging together with its
radioactive contents as presented for transport. The specific requirements are
found in 49 Code of Federa7 Regulations 173, “Shippers-GeneralRequirementsfor
Shipments and Packaging.”

Packaqinq. For radioactivematerials,the assemblyof componentsnecessary
to ensure compliance with the packaging requirements of this subpart. It may
consist of one or more receptacles, absorbent materials, spacing structures,
thermal insulation, radiation shielding, and devices for cooling or absorbing
mechanical shocks. The conveyance,tie-down system, and auxiliaryequipmentmay
sometimes be designated as part of the packaging. The specific requirementsare
found in 49 Code of Federa7 Regulations 173, “Shippers-GeneralRequirementsfor
Shipments and Packaging.”

Person-rem. A populationdose based on the number of persons multiplied by
the radiation dose.

~. Acronym for roentgen equivale~t man; the special unit of dose
equivalent that indicates the potential for impact on human cells.

Risk. The product of the probabilityof occurrenceofan accident and the
consequences of an accident.
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Metric Conversion Chart

Scientific Notition Conversion Chti
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Under the auspim of an agreement betw~n the U.S. and the United ~gdom, the U.S.

Department of Energy @OE) has an opportunity to transfer approximately710,000 Mograms

(1,562,000 pounds) of unneeded noti and low-enriched uranium (LE~ to the United

figdom; thus, reducing long-term surve~ance and maintenanceburdens at the Hanford Site.

The materti, in the form of b~e~, is contro~edby DOE’s DefensePrograms, and is presentiy

stored as surplus materti in the 300 Area of the Hanford Site. The United figdom has

expressti a need for the b~ets.

The surplus uranium btiets are currendy stored in woodenshipping containers in secured

facilities in the 300 Area at the Hanford Site (the303-Band303-Gstoragefacilities).Thereare

482 bMets at an enrichment level @asedon uranium-235content)of 0.71 weight-percent. This

enrichment level is nerd uranim, that is, uranium having 0.711 as the percentage by weight

of uranium-235 as occurring in nature. There are 3,242 b~ets at an enrichment level of

0.95 weight-permnt (i.e., low-enriched uranium). W inventory represents a toti of

approximately 532 curies. The factiities are routinely monitord. The dose rate on contact of

a uranium b~et is approximately 8 tiirem per hour. The dose rate on contact of a wooden

shipping container containing4 bties is approximately4 tiirem per hour. The dose rate at

the exterior of the storage facilities is indistinguishablefrom background levels.

The uranium b~ets wodd be repackaged, as nasary, and placed into appropriate

Department of Transportation shipping mntainers. British Nuclear Fuels Limited, Inc., as an

agent for the United ~gdom, wotid take tide of the materti at theHanford Site and transport

the uranium bfiets overland (via commercial truck transport) to the west coast port of Seatie,

Washington: Approximately45 truck shipmentsare anticipated. Onceat the port, the shipping

Mtiometi Asusmeti s-1 November 1995
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containers wodd be transferred to a mmmercM cargo vessel and transported to, tie United

figdom.

Mtermtives to tie proposed action include tie N&Action Nternative, alternative uses,

alternative U.S. ports, and dkrnative transportation mods.

me potentti for sigtilcant individti and cumtitive environment impacts due to tie

conduct of tie proposed action k been anrdy~. No substanti incrme k Hanford Site,

mrridor states, or internatiod environment impacts wotid be eqected from tie proposal

action. Environment impacts from postiated amident scenarios &o were evaluated, and

kdimted tit tie risb associated witi tie proposed action wotid be sm~.
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1.0 ~pose ad Need for Agency Action

Under the auspiw of an agreement between tie U.S. and the United ~gdom, the U.S.
Department of Energy @OE) has an oppoti~ to hansfer approtitely 710,000 Wograms
(1,562,000 pounds) of uMeeded noti and low-enriched uranium &E~ to the United
~gdom; thus, reducing long-term suetianw and maintenanw burdens at the Hanford Site.
me materti, in the form of bflets @igure 1), is mntro~ed by DOE’s Defense Programs, and
is presendy stord as surplus materti in tie 300 Am of the Hanford Site, me United
tigdom has e~ressed a need for the b~ets.

~tionmenti Asswsment 1-1 November 1995



. . .. ..- .. -———

U.S. Mpment of hrgy ~ose W N* for Agency Action

1

18

h

Dimensionsshow are for Inner Billet
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2.0 Backqomd

Uranium b~ets were fabricated into fuel for use in the Hanford Site’sproduction reactors.
Two sti of b~ets, “inner” and “outer” were fabricati. The ~erence in the stis is
associated with the diameter of the bNets. The ‘inner” bfiets have a noti diameter of
14 mntimeters (5.5 inches). The “outer” bfiets have a larger diameter (no-y about
20 centimeters (eight inchw) and have more mass @igure 1). The uranium btiets presentiy
stored on the Hanford Site are surplus rnaterti due to the discontinuedDOE defense reactor
operations.

The surplus uranium b~ets are cmenfly stored in woodenshipping containers in swured
factiities in the 300 Area at the HanfordSite (the 303-Band 303-Gstorage facilities). There are
482 bfiets at an enrichment level @asti on uranium-235content)of 0.71 weight-percent. This
enrichment level is nor~ uranium. There are 3,242 bfiets at an enrichment level of
0.95weight-permnt (i.e., Iow+nriched. uranium). This inventory represents a toti of
approximately 532 curies. The facfities are routinely monitored. The dose rate on contact of
a uranium bfiet is approximately 8 ~irem per hour. The dose rate on mntact of a wooden
shipping mntainer containing4 bfiets is approximately4 ~irem per hour. The dose rate at
the exterior of tie storage factiities is indistinguishablefrom background levels.

The proposed action is stiar to activities conducted earlier (without sigtilcant
environrnenti impac~) at the Hanford Site. R~nt shipmentsof Hanford Site excess materials
to the United Wgdom (i.e., uranium bfiets and low-specKIcactivity VA] nitric acid) have
been the subjat of Envkorunenti Asswsments @A). The EAs, each of which resulted in a
Finding Of No Significant Impact, are incorporatedby reference in this document:

o Environmental Assessmeti for the Shipmentof bw Enriched UraniumBillets to the
UnitedKingdomfiom the Hanford Site, Richbnd, Washington@OE 1992).

o EnvironmentalAssessment, Disposition and Transpoti~”onof Surplus Radioactive
bw SpecificActivi@Ni~.cAcid, Hanford Site, Richland, Wmhington (DOE 1995).

In 1992, approximately 326 metric tons (326,000 Wograms [717,200 pounds]) of LEU
bUets were shipped from the 300 Area to the United~gdom under the same infir-government
agrmment. The potential impacts associatedwith the shipmentswere ~ymd in DOE 1992. ”
The shipments were conducted without incident. The proposed action would pose simdar
potentti tids. Pr~entiy, there is an ongoing~paign to ship MA nitric acid to the United
figdom (DOE 1995). To date, over 90 perwnt of the materM has been shipped without
incident.

The proposed action involves the transfer of both tier (norrnd) and outer (normal and
LE~ btiets wtie the 1992 apaign had ody inner btiets. The 1992 campaign used truck
transportation to Seatde, Washington. At that point, those b~ets were transferred to ocean
vessels which transported the mater~ through the Panama Cd, to Germany, and then to the
United figdom. The proposed action, stiarly, would transport the uraniumbfiets (via truck
transport) to SatieJ Washington, with subsequento- transport to the United hgdom.

htiomneti &sessment 2-1 November 1995



W N&Oo~lEnvironmeMalPoliqAti of 1969 ~PA) review is pro-g ~ncmentiy
witi mntracmd negotiations for tie tiansfer of tie waniw b~eti. Transfer of tie materti to
tie United figdom is mntingent upon wmpletion of tie ~PA prows for tie proposed action
and a deoision to pro~.
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3.1

3.0 Wtematives kcluding the Reposed Action

Proposed Action

The DOE is proposing to transport appro~tely 710 metric tons (710,000 Wograms,
1,562,000 pounds) of nerd and LEU btilets currentiy stored at the Hanford Site in WcMand,
Washington, to the United ~gdom.

The shipments of the uranium b~e~ would be categorti as LSA, per U.S. Department
of Transportation @O~ spectilcations. The LSA designation arises because the radioactivity
is unifordy distributed in the bflleh and its estimated average concentration is low.
Approximately 45 mntainers wotid be shipped from the Hanford Site to the United ~gdom.
A shipping container of the urtium b~efi wodd have a dose rate of less than 0.5 mtilirem per
hour at one meter (three f~t). British Nuclear Fuek Limited, Inc. @NFL), as the author~
agent for the Uniti figdom, wotid take tide of the uranium b~ets at the Hanford Site.

A typid sequence of activities for packaging and transportation includes several steps.
IniMy, the bfiets, currentiy stored in woodenshipping containers, wodd be transferred from
the existing storage factiitim in the 300 Area (303-B and 303-G) to a nearby facflity for
appropriate repackaging. tientiy, facilitiesunder considerationincludethe 3712 Butidingand
the 333 Butiding (facilities in the 300 Area less W 1,000 meters [3,330 feet] away). Relative
lomtions of the facilities are shown in Figurw 2, 3 and 4.

Minor modification to the 3712 or 333 Bufldingswouldbe required. Modificationswould
include some form of temporary heating for operator comfort, as necessary, during the
campaign. Temporary, portable hoisting and rigging equipmentwould be provided, including
A-tiame(s) and chain hoist(s), as we~ as any specti btiet handing tools. It is expectedthat the
necessary equipment, most of which is of commercti design, is praentiy at the Hanford Site.
Some handing equipment, which was used during tie 1992 campaign (DOE 1992), may be
modified to interface with the current uranium b~et inventories’ outer- and inside-diameter
dimensions and weight, and A-frame/chainhoist(s).

The b~ets wotid be transferred, m n-sary to appropriate DOT containers. It is
expected that the 0.95-enriched uranium b~ets would require repackaging in
DOT Spec 7A drums. The DOT Spm 7A drum is an approximately61-liter (16-gdlon) drum,
of weldti construction fabricated from carbon swl, which wotid hold one uranium bfilet. A
more detied description may be found in DOE 1992. The nerd uranium btilets may be
shipped in their current cotilguration (i.e., woodenshippingcontainers), or maybe repackaged
to the extent required by DOT re~ations.

The drums and/or wooden shipping contiers would be transferred to Internationrd
Standards Orgtitions containers (1S0s). An 1S0 container @igure 5) is a large meti box
rougtiy the sti and shape of the trtier of an 18-wheelertruck that can be lifted onto and off-of
the ship with their cargo inside. Approximately90 drums or 20 wooden shipping containers
cotid be placed into an 1S0. Approximately45 1S0s wodd be loaded in the 300 Area of the
Hanford Site.

Wvhometi Assessmeti 3-1 November 1995



..

U.S. Dep~ent of Mer= Mtemtivu hca tie Roposd Action

~

/

.—. —.—
.-

“\=
.\.-

1

t
N

I

\

\

\

.- —.-

.

Wvkonme@ hswsment 3-2 November 1995



..

U.S. Deptient of Wr~ M&-tives hclu~ tie Proposti Action

Fi~re 3. 300 -A OF - -OD SITE
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Note: Typical dimensions am nominally
8 feet wide, 8 feet tall, and 20 to 40 feet long

Fi~re 5. 1S0 CO~~R
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The 1S0s wotid be appropriately secured on a truck trtier and radiologidy mwured
by trained personnel using prmcribed e~ipment and protiur~ prior to release. The
procedures include provisions for carrier compliance with fderd and state re@ations for
transport of LSA mater~. The procedures wotid ensure appropriate standards, spec~lcations,
and re@ations, including DOT guidelinw, and carrier security demands were met. BWL
wodd mntract for the appropriate, licensed commercM carrier.

A transportation plan, delineating org-tioti responsibfities, shipment schedtie,
communications, emergency considerations, and transportation wotid be ftiti prior to
transport. Approximately45 overlandtruck shipmen~ from the HanfordSite wotid be reWired.
B~L (taking ownership of the rnater~ at the Hanford Site and using a commercti ~ier)
wotid be responsible for the routing.

Inititiy, B~L consideredutiking an east coast port as the point of egress horn the U.S.
‘ to the Uniti Kingdom. After further consideration, B~L has determined that the shipment

of these bMets WN mirror the 1992 campaign; i.e., departure from Seatie, Washington.

The proposed route for the transport of tie uranium b~ets horn the Hanford Site to
Seatie, Washington, WMbe stiar to tie route projected for the 1992 apaign @igure @.
The actual route from the Hanford Site to SeaMe,Washington, for the uranium btiets may be
slightiy different than the route dyd in DOE 1992.

The transport of the uranium btiets wotid f~ under DOT re@ations for HA rnater~s
and be under the control of BWL. Transport time from the Hanford Site to Smtie,
Washington, is less than 8 hours. It may be n~sary to amend the uranium b~ets’
transposition route to secure an alternate route to addras logistid or other reasomble
concerns. Such circumstances which mtid effat the selected route, including road closurw,
detours, and unanticipated inclementweather, are not expectedto restit in increased risk to the
worker or public during transportation of the uranium btiets.

Once at SeaMe,Washington, the containerswouldbe tioaded to a dock holding station,
pending transfer to an ocean carrier. As in the continent U.S., the OH routing wotid -be
under the control of B~L. The base-me itinerary wotid be from Smtie, Washington,
through the Panama Cd, to the appropriateport of entry in tie United Kingdom. Once at the
United Kingdom, the cargo wotid be off-loadedto an awaitingoverland carrier for transport to
the United Kingdomfacflity. No transport containerswotid be returned to the Hanford Site for
reuse.

After removal of the entire inventoryof uranium b~ets from the existingstorage facdities,
electrid servims to those facilities wodd be reduced to ~ maintenance costs w~e
maintaining appropriate safety -gins. The facilities wotid remain locked unti they are
dammissioned or transferred to a new owner. The 3712 or 333 Bufldingswotid be restored
to their current cotilguration. The temporarye~ipment wotid be dantaminatd, if necessary,
and reused or excessed, as appropriate.

fivkometi hument 3-6 November 1995
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3.2 Mtematives to the Reposed Action

3.2.1 No-Ation Mtemtive

Under the No-Action Mternative, the uranium bfiets wodd remain in the existing
303-B and 303-G storage factiities. W alternative does not address the acturd disposition of
the materti, and wodd resdt in mntirmed smeflance and maintenancecosts. me N&Action
Nternative does not accommodate tie opportunity to transfer the materti to the Uniti
figdom.

3.2.2 Mtemtive Usw

At the present time, no domestic uses for the uranium btiets have been identiled.
Previousattempts to market these mater~ in cooperationwith the U.S. EnrichmentCorporation
have bmn unsu-sti.

3.2.3 Ntemtive U.S. Po-

Mtermtive U.S. ports were considered. However, the uranium btiets wodd become the
property of B~L at the Hanford Site. tientiy, B~L prefers to transport the rnaterti horn
the Hanford Site (via overland truck carrier) to SeaMe, Washington. However, shipment via
an wt coast port cotid be used in the event that the Port of Seatie becomes unavtiable.
Potential east coast ports include those considered for shipment of LSA nitric acid; i.e.,
Portsmouth, Virgti, Baltimore, Maryland; and Newark, New Jersey @OE 1995). me
1992 campaign (DOE 1992) transported uranium bflefi through the Port of SeaMe, with no
measurable environment impacts. It is expecti that the environment impacts of transport
through other U.S. ports wotid be boundd by those Ayd in previous EAs @OE 1992,
DOE 1995).

3.2.4 Mtemtive Contientrd U.S. zotition Modes

Other modes of transportation, such as rti, air transport, or barge, were considered. me
potential h-ds and risks associatedwith such transport wotid be stiar to those experienced
with ground truck transport. me modepreferrti by B~L is overland transport by truck. me
following discussion of dtermtive modes is provided for completeness.

Wfl transport of the uranium bUets wodd be possible, although it wodd be more
expensive than overland truck trmport. Logistidy, it wodd be more Mlcdt to inordinate
shipments with other goods and commoditim transported My by rti throughout tie State of
Washington.

@vhonmeti Aswsment 3-8 November 1995
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~ transportation of the uranium b~ets wotid be possible, although it would be more
e~ensive than other forms of transportation. kdiation dos~ to persons not involved in the
transportation msen~y wodd be mro under nom renditions. k statd in the National
Transpoti~”on St~”~’cs, hnml Repoti for 1992 @OT 1992),probability of an air accident is
about 20 times less than the probability of a truck awident, on a per-de basis. Therefore, the
risk from an air crash is low.

Barge transportation is generdy slow. No barge route has been identified which would
not require transportation by ~ck and/or mdtiple loading and tioading of the containers
between tie involved origins and d~tination.

Mvkonmeti Ass~sment 3-9 November 1995
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4.0 Nfected Entioment ~

The affecti environment includes the transportationroute Qenertiy interstate highways
as projected for the 1992 apaign to SeaMe, Wastigton POE 1992]), as we~ as Smtie,
Washington, in addition to the Hanford Site. The general environment d~cription of tie
routes was mnsiderd in the route-sp~tilc aggregatedataused to dy= transportation impacts.
Detis regarding the Hanford Site maybe found in the Hanford Site EnvironmentalRepoti for
Cakndar Year 1994 ~~ 1995) and Ha@ordSite N~.onal EnvironmentalPoliq Aa ~PA)
hr~eriz~on (Cushing 1995).

4.1 H@ord Site 300 ~ea

The 303-B, 303-G, 3712 and 333 Bufldings are Iomted in the 300 Arw of tie
approximately 1,450-square-Wometer (560-square-Me) semiarid Hanford Site in tie
southwtern portion of the State of Washington @igures 3, 4 and 5). Portions of the 300 Area
are approximately 1 tiometer (0.6 ties) west of the Columbia River, the nearest natural
watercourse. The nearest popdation center is the City of Rctiand, approximately8 Hometers
(4.2 ales) to the south. The City of RicNand has a popdation of 32,315, wtie the poptiation
within an 80-Hometer (50-tie) radius of the 300 Area is approximately375,860.

The Hanford Site has add climate with 15 to 18 centimeters (6 to 7 inches) of annual
precipitation, and tiequent periods of high winds of up to 128-Mometers (80-des) per hour. s
Tornadoes are extremely rare; no destructivetornadow have occurred in the region surrounding
the Hanford Site. The probabtiity of a tornado hitting any given waste managementunit on the
Hanford Site is estimated at 1 chance in 100,000 during any given year. The region is
categorti as one of low to moderate seismicity.

The 300 Area facilities are not Iomted within a wetiand or in a 100- or 500-ya
floodplain. No plants or -S on the federd list of “Endangeredand ThreatenedWddife and
Plants, ” (50 CFR 13 are found in the immediate vicinity of the facilities associated with the
proposed action.

No sensitivecultural rmources in the area of the 303-B, 303-G, 3712, or 333 Bufldings
have b=n identified, or are anticipated. No ~turd Resourm Reviewwas conducted for the
proposed action sin~ no ground dis~bance or factiity modificationsare plannti as part of the “
proposed action. Additioti information regarding the cdturd rwources on the Hanford Site
may be found in tie Hanford Cutiral Resources Moratov Annual Repoti for 1992
pm 1993).
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4.2. Seatile, Wwti@on

Seatie, Washington is the largest city in WashingtonState, with an area of approximately
375 square Hometers (145 square ties), and a poptiation of 516,259 (1990 census). me
metropolitan area popdation (1990 wnsus), includingSeatie, is 1,973,000. Seatie is situated
on a series of Ms in a lowland area of eastern Washington. me city is located on Puget
Sound’s wtern shore betwmn the OlympicMountainsto the wwt and the Cascade Mountains
to the east. Puget Sound opens to the PacKlc 0=. mere is roadway a=s via major
arteries connecting the area with interstate, as we~ as air, bus and rd service.

Seatie, Washington, is a frequentdestinationfor mntainer cargo ships traveling from ports
throughout the world, and M a grmt dd of experience handing containerti cargo of dl
tids. me Port of Seatie is the f~-largest mntainer port in the U.S. (DOE 1992). me Port
of SeaMe, lomted within the city limits of Seatie, Washington, is in EHiotBay which connects
the city to Puget Sound. In addition to container cargo, the port dso handes other forms of
goods; e.g., grain, automobties, and steel. me port provides betig space, cranes, pier
storage, dry storage, and open-yard storage, and can accommodate ships up to 427 meters
(1,400 fret) in length. mere are 25 commercti teti located on approximately345 acres.
me Port of Seatie was the point of egress from the U.S. to the United Kingdom for the
1992 uranium bfiets shipping ~paign. In 1992, approximately 2 x 1010Wogrms
(4.4 x 1010pounds) of matertis were handd through the Port of SeaMe.

4.3. Ocean Trmpofi

me proposed action would include ocean transport on the Pacific and Atiantic Oceans.
Descriptive information of the North Atiantic, much of which is applicable to the entire ocean
transport route, may be found in U.S. Army Corps of Engineersdocumentation(CEW 1990).
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5.0 Enfiomental hpacts

me fo~owing swtions present quantitative information on those potenti environment
impacfi that have been identiled as a restit of activities being proposed for the packaging of
uranium b~ets at the Hanford Site’s 300 Ara, and subsequenttransport of the rnaterti to tie
United figdom. Both routine operations (incident-free packaging and transportation) and
accident scenarios are anrdy~ in SWtions5.1 and 5.2, respectively.

~ Smtion of the EA provides quantitativedyses of potenti risks and environrnenti
impacts associated with the transport of uranium bfiets in the continent U.S. and on
internatioti waters. No quantitative dysis is provided for activities on English sofl.
However, a qualitative discussion of tie latter activities is included for continuity and
completeness.

me proposed action is not exp-ted to restit in radiologid or h=dous material releases
to the environment. N activities wodd complywith current DOE orders, and state and federd
re~ations.

me low level of radioactivityassociati with the uraniumbfiets makw the risks associated
with the handing and transportation of tie uranium bfiets.sd. mere wodd be low radiation
exposure associated with packagingthe uranium bflets. A toxicologic h-d exists due to the
potenti for an accidenti release of the materti in partictiate form to the environment.
However, the uranium bfiets are large, solid meti masses @igure 1): which do not release
particulate readtiy.

It is expmted that potenti personnel exposure to both radiation and tidous rnaterids
during routine handing operationsat SeaMe,Washington, during ocean transport, offloading in
England, and subsequent operations wotid be no grmter than existing conditions at those
locations. Appropriate protiures wotid be in place to ensure minimum exposure to radiation
and tidous materirds (in keeping with As hw As Rwonably Achievable [~]
principles) and to ensure maximum employee and public safety. PotentM -impactsassociated
with both routine operations and accidentsoutside the continent U.S. wotid ‘beexpected to be
boundedby those describd in the foflowingsectionsfor activitiesat the Hanford Site’s 300 Arw
and U.S. transportation.

@ditatively, potential impacts associati with boti routine operations and accidents
outside tie continent U.S. wotid not be expected to be substantially dfierent than those
described in the fo~owing sections for activities at the 300 Area and U.S. transportation.

It is noted that comrnercM liners (i.e., commercM container ships) are mmmon miers
operating on scheduledstiings over mtablishedtrade routes. Most internatioti maritime trade
goods are transported via such ships. me mgo on containerships is loaded into individud 1S0
containers (i.e., large meti boxes roug~y the sti and shape of the trtier of an 18-wheeler
truck) that can be lifted ontd and off-of the ship with their cargo inside. me containersare used
to m_ the need to hande the wgo sin= the cargo k loaded into the container at the
cargo’s point of origin and not touchedagain unti the cargo is tioaded at its fti destination.
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Use of the wntainers dso facfitates and speeds loading and tioading of the ship and the
tiansfer of the cargo to and from truck transport in the po~. Ports which serve container ships
are equipped with spmtiy buflt cranw designed to automateas much of the loading/udoading
operation as possible.

5.1 Proposed Action: hpacb from Routine Operations

5.1.1 Urtim B~ets Pa&aging md ba~g at the Hanford Site’s 3M hea

me potenti for release of radioactive and tidous urtium during packaging and
loading exists. However, appropriatecontrolswotid be in place in order to maintainradioactive
personnel expos~e we~ below DOE guidelines of 5,000 tiirem per year, in keeping with
AL- principles. Additiotiy, appropriate pro~ures and administrative controls
(e.g., personnel training and a RadiationWork Permit) would be in place prior to any proposed
activities. Wo, radiation and tidous chemid worker exposure levels wotid be monitored
during the proposed action (i.e., persoti dosimeters and constant air monitors).

Most of the potenti radiologid exposure wotid be expected for the workers involved
in the proposed packaging, due to the handing of the slightiy radioactiveuranium balletsin the
300 ArH facilities. me maximum expectedwhole body toti dose for an estimated workforce
of 5 workers would be a SW fraction of the average annual exposure to radiation by Hanford
Site 300 Area personnel from ongoing activities. Average occupatioti exterti whole-body
exposure to personnel in the 300 Area due to routine operations in CY 1993was immmurable
above background. ~ is substantiy less than the maximum allowable exposure of
5,000 direm per year. Based on a dose-to-riskconversionfactor of 4.0 x 104 (onsite) latent
cancer fatiities (LCF) per person-rem (56 FR 23363), no LCFSwould be expected.

No public exposure to radiation above that currentiy experienced from Hanford Site
operatioti is anticipated as a resdt of these actions. As reported in PNL 1995, the potential
dose to the hypothetic offsite ~ y exposedindividud duringCY 1994from Hanford Site
operations was 0.05 dlirem. me 1994average dose to the populationwas 0.002 mtilirem per
person. CoUectively, the po~nti dose to the Iod population of 380,000 persons from
1993 operations was 0.6 person-rem. me currentDOEradiationlimit for an individud member
of the public is 100 tiirem per year, and tie natioti average dose from natural sources is
300 dlirem per year. me low doses associatedwith the toti inventory of uranium bfllets at
the 300 Area would not contribute to offsite public exposure. With no additioti offsite
exposure involved with the packaging and loading of the uranium bfilets, no adverse hedtb
effects to the public are expecti.

No toxicologic exposme to workers or the generalpublic is expectedto occur as a result
of routine handing of the uranium bflets, either during packaging, loading or offloading
activities. me materti WMbe handed in a mannerconsistentwithpackagingand transportation
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of MA sotid matertis. 300 Area personnel and port personnel routinely hande tidous
chemids on a My basis. Routine procedures (e.g., use of personnel protective clothing),
spec~lc tidous materfi training, and equipmentsafeguards are in place, and are adequate
to assure the safe packaging and handing of this materM.

Smti quantities of tidous materti (e.g., solvents, cleaning agents) which may be
generated during the proposed action at the 300 Area wodd be managti and disposed of in
aardance with applicable federd and state re~ations. Radioactive materti, radioactively-
contaminated equipment, and radioactive mixed wastes at the 300 Area wotid mntinue to be
appropriatelypackagd, stored, antior disposti of at existingfacilities on the Hanford Site. me
wooden shipping containers, if no longer needed, wotid be disposed of as low-level solid waste
in existing Hanford Site waste disposd facflitim.

me proposed action is not exputed to impact the flora and fauna, air or water Wdity, ‘
land use, or to have socioanomics effects. Noise levels wodd be comparable to existing
renditions at the 300 Area. No cdturd resources would be impacted since no ground
disturbance or permanent factiity motilcations are planned as part of the proposed action. me
amount of equipmentand ma~rti to be used, such as fuel for transportation, represent a minor
commitment of nonrenewablermources.

5.1.2 ~anspotiation

~ section addresses the impactsof incident-freetruck transport of uranium bflets in the
continent U.S. from the Hanford Site to SeaMe, Washington. ~~e data are based on two
previous computer dyses Wm. SpecifiMy, incident-freetransportationof uranium
bfllets from the Hanford Site to SeaMe, Washington, was tiyti @OE 1992).

For the 1992 campaign @OE 1992), it conservativelywas assumed that the dose rate at
one meter (three feet) horn the surface of the shipping wntainer was one mfilirem per hour.
Subsequentmwurements of the container during the 1992 campaign indicated the acturd dose
rate was less than 0.5 fiirem per hour at one meter (three feet). A stiar dose rate
(i.e., 0.5 tiirem per hour at one meter [three feet]) is anticipated to be representative of the
current inventoryof uranium b~ets, per shippingcontainer, associati with the proposed action.
~erefore, it is expectedthat the potenti radiation exposureassociatedwith the proposed action
would be bounded by the previous dysis @OE 1992), which is incorporate by reference.

5.1.2.1 W- 4. me MM 4 computer code yields mnservative estimates of
radiologid exposure to workers and the public @euhauser 1992). me conservatism comes
from the assumptions whichare made in selectingdata in the program itselfi for example, in the
absence of actual measurements, the highest Wowable ex~d radiation level for a package
(under transportation re@ations) were used. In practice, packaging arrangements reduce this
below the assumed level by a factor of 10.
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5.1.2.2 Potenti tipa~. The shipmentcharacteristicsnecessary to dctiate the radiologid
impacts of tiansport include the type of transportationpackaging, the number of shipments, and
the quantity of radioactive materkd within the package (referred to as the “inventory”). These
parameters are presented in the Mm Mysis for the transportationpackagingconsidered
in M EA. Some of tie information *O is usd in the dysis of trauspo~tion accidents,
which is provided in Section 5.2.

kdiologid impacts during norti transport involve dose to the public from radiation
emiti by radioactive materti packages as the shipment passes by, and to transport workers
who are in the general vicinity of a radioactivematerial shipment. Even thoughradiation shields
are incorporate into packaging designs, some radiation penetrates the package and exposes the
nearby popdation at extremely low dose rates. After the shipment has passed, no titier
exposure occurs. No toxicologic impacts wotid occur during nerd transport. The groups
exposd to radiation wtie the shipmentsare in-transit include truck drivers, those who directiy
hande radioactive shipments wtie they are in route, and the general public (e.g., bystanders
at truck stops, persons living or working along a route, and nearby travelers (moving in the
same and opposite dir~tions). The Ww 4 computer code @euhauser 1992)was used
to dcdate exposures during highway transport to th~e population groups for the
1992 apaign @OE 1992)and the LSA nitric acid transport @OE 1995).

The potential impacts associated with incident-free transport of the 1992 uranium bfllets
are provided in Table 1. The toti dose to truck crews (workers)would amount to 0.11 person-
rem for W of the shipments to Seatie, Washington. ToM public doses were dculated to be
0.013 person-rem @redominanflyfrom exposuresreceived during truck stops). There were no
excess LCFSpredicted. SpWtilcssuch as number of workers (2), persons exposedduring stops
(50), and average exposure during stops (0.5 direm per hour at 1 meter from the cask) are
providti in the mlier EA (DOE 1992).

Circumstances which could effect the selmted route (e.g., road closures, detours,
unanticipated inclement weather) are not expected to resdt in increased risk to the worker or
public during transportation of the uranium b~ets. Stiarly, potenti delays associated with
ocean transport would be addressed basal on lode and quantityof material.

Table 1. Radiolo~d hpa- of hcident-~ee ~qortation.

Worker I Public

IHanford, Washington to Smtie, Washington
(DOE 1992)

Toti Dose @erson-rem) I 0.11 0.013 I
Latent Cancer Fatiities 4.4 x 10-5 6.5 X 104
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5.2 Proposed Action: Wpac@ from Accidents

5.2.1 Pa&a~ of Urtim BWets at the Hanford She’s 300 &ea .

Postulated midents associated with the repackaging of the uranium btiets at the 3W Area
of the Hanford Site have been considerd, and are believed to be bounded by those potenti
events associated with transportation accidents (Section 5.2.2). me environrnenti effects of
accidents related to the repackaging are limited to those associated with most routine industrti
activities. mere are no specflc initiators related to the proposed action which wotid cause a
critidity or a fxe. me minimrddose rate (8 *em per hour on contact) horn the uranium
b~ets wotid no! pose an acute or chronic hazard in the event of a drop of a wntainer of
uranium b~ets.

Personnel injuries, such as back strains or minor abrasions, wotid r=ive appropriate
mtid treatment. AWtrative controk, proper training and spectication of detied
proctiures usd in handing the matertis wodd be in place, W of which wodd ~ the
potenti of any effects of such an amident.

5.2.2 ~ansportation

Potenti accidentsassociati with the transportationof uraniumbfiets have been amdyd
(DOE 1992). me severity of consequent depends on the degree to which tie bfiets would
be mnverted from large solid masses to airborne partictiates, the extent of exposure to such a
release, and the specflc location of the affected individud(s). Material Safety Data Sheets
provide information regarding hazards of uranium. Symptoms of exposure to uranium
particulate or powder may includeburning sensation, coughing,wheezing, laryngitis, shortness
of breath, headache, nausea and vomiting. Uranium partictiates or powder are extremely
destructive to tissue of the mucous membranes and upper rmpiratory tract, eyw and skin.

me dyses consider the Mated public and the drivers. Fatiities as a restit of vehicdar
impact are not included within the scope of this document.

In the event that an individud cotid not evacuate tie immtiate vicinity of a potential
accident scene, the individurdmay or may not be directiy exposed to materti. me effects to
an individud as a r~dt of exposure to any chernid are a r=tit of time of exposure,
wncentration and distance. me spectilc exposure to an individti who is unable to evacuate
would depend upon extent of a spti (i.e., tie amount of materirdrelaed), their proximity to
the spfll and the meteorologic renditions. For distanm less than 1~ m, it is assumed that
the direct physid injuries due to the vehictiar accident itself wotid be tie principle hazard;
otherwise, the individti wotid be able to evacuate the area and ~ their exposure.
Additiody, the initirdresponse by the drivers and/or the emergencyresponsepersonnel would
reduce the risk and exposure of individualsunable to evacuate the accident scene.
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Should the driver(s) be unable to take protitive action, such as exiting the vehicle and
moving out of any irritating plume (upwind) to a distance of at least 100 meters (330 feet), it
is possible that they may be exposed to conmnhations of materials, includingairborne uranium
(in the event of a fue) and fuel vapors which cotid cause destruction to tissue of the mucous
membranes and upper respiratory tract, eyes, and skin. However, proper emergencyresponse
(e.g., flushing tiected ex~rd arm with water w~e removing contaminatedclothing) would
~ the amount of permanent physid damage to the individud(s). As discussed below,
pobntti amidenk mdd restit in ~ impact to worker and public hdth and safety.

States and tribes havingjurisdiction over areas through which these shipmentswould pass
have the primary responsibility for protecting the public and the environment, and for
establistig incident command shotid there be an emergency involving the shipments. DOE
wotid provide technid advice and assistance to authoritiesand carriers, when requested. The
selecti carrier for these shipments has the primary responsibility for providing emergency
response assistice and recovery/restoration actions, if required.

In the event of a highway incident, where the transport mntainer is involved, the driver
wotid not~ the 911 line, the appropriatestate control, and the mier’s central dispatchfacdity.
In the event of an amidenti reline of the uranium, the ~ier is required to noti~ the Nationrd
Respome Center per DOTand U.S. Environment ProtectionAgencyregulations (49 CFR 171,
General I@o-”on, Regutions, and D@nitions, and 40 CFR 302, Design~.on, Repotiable
Qw~ies, ati Nob~c~’on, respectively. The Natioti Response Center would provide
appropriate response in support of recovery/restoration.

Emergency response guides accompanyeach shipment. These guides are attached to the
btil of lading. The driver wotid be in control of these documentsat rdl times during shipment.
These guides address the potentkd toxicologic and radiologid h~ds associated with the
material. The guides dso include a phone number, manned 24-hours a day, which could be
Med for emergency assistance. In the event that the paperwork was inaccessible (e.g., a f~e
in the transporter cab), a f~st responder cotid wntact the chosen ~ier which would provide
emergency response information.

The contier wotid be marked and plamded in accordance with DOT regulations.
Placards indicating the radioactive nature of the shipmentwodd be permanently attached to the
transport containers. These visti warnings wotid provide informationto fust responders and
the general public regarding the tids and appropriate emergencyresponse.

Spec~lc detis regarding emergencypreparedness, no~lcations, and emergencyresponse
w~ be found in the transportation plan, currentiy being prepared for the shipment of the
uranium b~ets. It is expectedthat the transportationplan WMnot be substantkdlydifferent than
that prepared for the 1992 campaignentitied We~ighouse Ha@ordCompaq, British Nuclear
Fuek Sprin@eti Phti, U.K., Shipping/ReceivingPhn WC 1991).

The impacts associated with potenti ~ansportation accidents are expressed as risk, For
this tiysis, risk is defined as the product of the probability of occurrence of an accident
involving uranium b~ets and the consequencesof an accident @OE 1992). Consequencesare
expressed in terms of the hdth effects from a release of uranium from the packaging.
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Probabtiity categori= for accidents range from anticipated to incredible events
~C 1988). That is, an anticipate event is one where the frequencyranges from 1 to 1x 102
(one chance k one hundred). An tiely event has a frequency range from 1 x 102
(one chaum in one hundred) to 1 x lV (one chance in ten thousand). h extremely tiikely
event has a frequency range from 1 x l& (one chance in ten thousand) to 1 x lW (one chance
in one dion). Incredible eventi have a @equencyof less than 1 x 104 (one ctice in one
dion),

The Maximum Credible Accidentassoctiti witi tie shipping container was tiyd for
tie 1992 uranium btiet mpaign @OE 1992). The accident consisti of a truck or ship
coflision which en@fs the entire shipment of bfiets (90 b~ets in one 1S0 container per truck
coflisio~ 720 b~ets in eight 1S0 mntainers per ship co~ion) in a f~e, thus providing the
-um radiologid release to the public. Shotid an accident involving a uranium b~ets
shipmentoccur, a release of materti codd occur ody if the transportpackagingwere to become
breached. The WN 4 mmputer code was used to dctiate tie potenti radiologid
impacts of such an event. Deti of tie 1992 campaign anrdysisare provided in DOE 1992.

The resdh cable 2) indicate that the toti dctiated dose from a Maxhnum Credible
Accident during continent U.S. (overland truck) uranium b~et shipments to Smtie,
Washington, was conservativelyestimatedto be 32.1 person-rem. This equa~ to 0.016 LCFS.
The toti transportation impacts (accident consequences)are dominatedby the shipments from
the Hanford Site to the east coast port, primarfly becauseof the long overland shipping distance
from the Hanford Site to the east coast (about 4,200 tiometers [2,600 ties]), compared with
potentti overland distance on English SON.

Table 2. PotenW fianspotiation Radiolo~d Atident Wb.

I Hanford, Washington to Portsmouth, Virginia
1992 Uranium BMetsShipment DOE 1992) I

I ToM Dose Qerson-rem) I 32.1 I

! LCFS I 1.6 X 102 I

Nonradiologid consequencesof the transportationof uranium bfiets were rdsoevduati
in the 1992 anrdysis @OE 1992). It was determined that no LCFS associated with the
1992 transportation activities wotid occur. It is believed that there wodd be no substanti
difference betwmn tie 1992 data and the proposed action. h any event, it is expected that
potenti amident consequenceswotid be boundd by those anrdyti for the transport to, and
ameptance by the DOE, of spent fuel elements from eight Europm rwearch reactors
@OE 1994).
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Wks associatedwith offloadingactivitiesare stiar to those associatedwith handing any
commerc~y avtiable, bti solid uranium med. In the event of an accidenti release,
potenti exposures to the public wodd be exp~ted to be below those levels which would cause
serious herdth effects.

me potenti for a severe port accident, after the shipping containers are loaded aboard
the carrier, was considered. No more than thrm U.S. port ds wodd be expected for any
particdar shipment of uranium b~ets. Marine amident data provided by the U.S. Coast Guard
were the basis for estimates of amident frequenciesper port dl @OE 198Q. Specifidly, the
probability that a m~ision wotid restit in the penetration of a wgo hold containing 1S0
shipping containers was dctiated to be 2.9 x 105per port M. Additiody, the probabtiity
of a severe f~e fo~owing co~ision was estimated at 1.1 x 108per port ~. me radiologid
consequences of a severe port accident associated witi several containers of uranium bfllets
wotid be bounded by a stiar event involvingspent nuclear fiel. me fo~owingdysis was
provided in DOE 1994.

A postiated severe port amident associatedwith spent nuclear fuel was recentiy @ymd
by DOE. In the event of such an accident (involvingmajor mechaniti damage, f~e, oxidation
of 100 permnt of the fuel, and reline of radioactive rnateri@from a cask containing 33 spent
nuclm fuel elements), the dose to a ~y exposedindividud (i.e., an individud assumed
to be standing outside approximately 30 meters (100 feet) away from the event and rematig
there for 24 hours, wodd be 25,000 tiirem. At such close dis~ce, it is higtiy probable that
the individuds, if not evacuated, wotid be harmed more by the explosionand f~e engulfing the
cask than by the radiation dose. If the individud were insidea buddingapproximately30 meters
(100 feet) away and remained there for 24 hours afir the accident, the dose would be reduced
to 220 direm. At a more likely distance, where an individud maybe located outside for a
period of X hours ~r tie accident, the dose at 100meters (330 feet) wouldbe 210 mtilirem.
men considered in conjunction with the probabtiity of occurrence, the accident has an
extremely SW risk. For example, the risk of developing a single fati cancer for the most
severe case (i.e., individti outside, 30 meters [100 feet], 24 hours receiving 25,000 mtilirem)
is about 1 chance in 600 tiion.

Compared to more than 330,000 curies associated with a spent nuclear fuel cask for the
postulated accident discussedin the pr-g paragraph, a transport containerof uranium btilets
wodd have less than 12 curies of radioactivi~ (the toti inventoryassociatedwith the uranium
bfllets [532 curies] divided by 45 shipping containers). me radiologid risks associated with
a potentti port accident involvinguraniumbtiets wodd be even lower than the extremelysmall
risk associati witi spent nuclm fuel.

me toti toxicologic effects of a postiated severeport accidentwould dependupon the
nature of the entire cargo on board. Other mater~s typidly found on ocean-goingvessels,
such as petroleum products, cotid be praent in far greater quantities and are flammable. As
stated above, the ~y exposed individud approximately30 meters (100feet) away almost
mtiy would be harmed more by the explosionand f~e than by exposure to the uranium. At
100 meters (330 feet), it wotid be expectedthat the effects direcfly attributable to the uranium
b~ets wotid be stiar to those evaluatedduring trmpo~tion. ~is exposure would not be
expecti to result in any hdth effects.
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me potenti radiologid and chemid environment impacts from ocean transport of
loadd uranium btiets 1S0 mnfiers are expected to be negligible, and bounded by those
potenti impacts associated with ocean transport of spent nucla fiel. Approximately
383 shipments of spent nuclear fiel were receivd in the U.S. from foreign research reactors
prior to 1990 (Cashwefl 1990). In the same time-frame, the Nuclm Assurance Corporation
@AC) indicati that the two largest companies in the commercti business of shipping spent
nuclear fiel by sw loggd over 5.6 x 1~ tiometers (3.0 x 106nautiti ties) over 18 years
without a sigtilcant incident @AC 198@. Since approximately 6.2 x lW tiometers
(3.4 xl& nautid ales) at sea are involved in shipment of the uranium bfiets, which is less
than one percent of tie NAC quoti distance, it is not anticipated that there wodd be a
sigtilcant incidentover tie entire shippingapaign, or that tie vessel transporting tie shipping
container(s) between the U.S. and the Enghh port of entry wotid be involvti in some incident.
~ conservativeprobability is the sum of W incidentprobabilitiesand includesminor incidents
as well as major incidents. Ody a sd subset of these incidents wotid be severe enough to
resdt in sufficient damage to the stipping container to Wow a relwe of uranium to the
environment. me rant ~ysis involving foreign research reactor spent nuclear fiel
(DOE 1994) provides additioti information regarding the potenti consequences of ocean
transport of nuclm rnaterMs.

me affected human poptiation wodd be a long distance away from potenti
material/gaseous rel~es and thus atmospheric mixing and tiution wotid tend to disperse
released radioactivity and chemid toxicity. However, humans wotid not be tie principtiy
exposed species in a deep om amident. me impacts of such an event wotid primarily affect
marine life. me Nuclear Energy Agency of the Orgtition for Wnomic Cooperation and
Development in Paris, France, estimated the impacts of various accident scenarios involving
shipment of reprocessed comrnercti spent nuclear fuel. me p~ doses to biob residing on the
ocean floor in or near the uppermost sediment hyer were evaluated for f~h, crustaceans, and
mollusk WA 1988). Uranium, the major radiologid mnstituent of spent nuclw fuel and
of the bfllets, has not been found to bioaccumtiate in f~h and bioaccumtiates ordy slightiy in
crustam and mo~usk WA 1970. Natural ocean currents wodd promote mixing and
dfiution of any release of &anium. fierefore, tie consequencesto the p~blic and mark-e
from accidenti releases of radiologid or toxicologic contaminants associated with
uranium bfilets on the open SW,shotid they occur, wotid be minor.

life
tie

5.3 Proposed Action: Entiomenti Jtice

Executive Order 12898, Federal A~.ons to A&ress EnvironmentalJ~.ce in Minori~
Poputions and bw-Income Poputions, directs Federd agencies to iden@ and address, as
appropriate, disproportiomtely high and adverse human hdth or environment effwts of their
programs and activities on minority and low-incomepoptiations. DOE is in the procws of
developingofflcti guidancefor implementationof the Exmutive Order. However, the ~ysis
in this EA (Smtions 5.1 and 5.2) indicates that there wodd be ~ impacts to both the
offsite population and ‘potenti wor~orce during handing and transportation of the manium
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b~ets, under both routine and accident conditions. Additiody, transportation in tie
continent U.S. would involve established, existing highways, ~ing transit time and
associati. pokntti exposure. ~erefore, it is not exputed that there would be any
disproportionately high and adverse impacts to any minority or low-incomepopulations,

5.4 ~oposed Action: Cmdative tipacb

me risks associati with routine pacbging and transportation of the uranium btilefi are
sM. me transportation of the uranium b~ets would not be expected to substantially
contribute to existing worker and public exposure from mturd background radiation, or the
existing toxicologic background environment. As stated previously (Section 5.1.2.2), tie
average annti radiation dose from natural background radiation to tie exposed population
between tie mt mast and the Hanford Site was dculated to be approximately
6,000 person-rem per ya. ~ maybe compared with the dctiated additionrdexposure of
less than 0.5 person-rem associated with the proposed action. No measurable cumulative
impacts wotid be anticipated as a restit of the proposed tiansfer of the uranium b~ets.
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6.0 Perdts md Re@ato~ Reqtiements

6.1 Facfi@ Compliance

It is DOE policy to carry out its operationsin mmpbce witi ~ applicablefderd, state,
and Iod laws and re~ations. Facilities on the Hanford Site, including those in the 300 Area,
operate in compliance with Natiod Ambient Air ~ity Standards (CleanAir Aa of 1977,
U.S. Environment Protection Agency). Hanford Site radioactive stacb have bmn registered
witi the State of WashingtonDepartmentof Hdth @O~, Offlm of RadiationProtection. The
DOH has issued a radioactive air emissions permit for the Hanford Site. No additioti air
emission permits .wotid be required for the proposed action. N generati solid wastes wotid
be handed in a manner wmpliant witi applicablefederd and state re@ations and DOE orders.
For emple, requirements includeWashingtonAdministrativeCode WAC) 173-303and DOE
Order 5820.2A, Radio~.ve W&e Management POE 1988).

6.2 Trmportation Reqtiementi

The loading and transportation of the uranium btiets to tie United figdom wti comply
with the applicableregulations, orders, and guidancepromtigated by agenciessuch as the DOE,
DOT, Internatioti Atomic EnergyAgency(NA), and the Internatioti Maritime Orgtition
(IMO). These agencies have developd comprehensivere~ations covering the performance
of the shipping pacbging, vehicle safety, routing. of shipments, and physid protection.
In@rmtioti regulations include tiose found in the United Nations’ Recomendatiom on the
Trampoti of Dangerow Goo&, M S@~ Standarh; Regutiom of the Safe Trawpoti of
Radio~.ve Material 1985 Wition (u amended 1990), and the MO’S International Man”time
Dangerow Goo& Code. Specflc emples include:

● 10 CFR 110 “E~ort and Import of Nuclear Equipmentand MaterMn

● 46 CFR 64 “Marine Portable Tti and @go Hanfig Systems”

● 49 CFR 107 “H-dous Matertis Program Procedures”

● 49 CFR 171 “General~ormation, Re@ations, and Deftitions”

● 49 CFR 172 “H=dous MaterMs Table and H=dous MaterMs
CommunicationsRe@ations”
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● 49 CFR 173 “SMppers-GenerdRe~irementi for Stipments and Pachging”

● 49 CFR 177 “Carriage by Public Hi@way”

● 49 CFR 178 “SMppingContainer Spmifimtions”

. 49 U.S.C. 1801 et seq, “H~dow MaterMs Transposition Act”
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7.0 Agencies Constited

The Y- Indian Nation, tie Confederate Trib~ of the Umatia Indian Rwewation,
the Wanapum People, the Nez Per= Tribe, the Sta_ of Washingtonand Oregon, the Western
Governor’s Association, the Councfl of Stati Governments Midwestern Offlm, and other
stieholders were notiled regarding the proposed action. Copies of the draft EA were
distribute to these entities for a 30-dayreview period. N wmments rmived were wnsidered
in tie ftiization of this EA. Comment letters and responses are provided in Appenti A.
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September21, 1995

Pad F. X. Mgsn, Jr.,~PA ComplianceOfficer
Departmentof Ener~
~chtind OperationsOffice
PO Box 550
Richland,WA 99352

Re: Revievof EA dealingwith
transferof uraniumbilletsto
B~ In theUfitedMngdom

DearM. Dunfgan:

~ankyou for the opportuni~to co=ent on thisenvironmentalassessment.

me documentmakesthe statementthatDOE needsto transfernearly800 tonsof
normal and low-enricheduraniumto the~. mere is no &scuasion concerning
the urgencyof Ms transfer.Is thfsa situationwherethe~ can request
the transferof meterids to theircontractor,BW? Is thematerialbeing
sold,gLvenavay or lent? DoestheDOEhaveany otheroptions? ~t is the
ulttiatedestinationof thesematerials:villit be usedfor fabricationof
commercialfuelrods? Or fornuclearveaponecomponents?Are thereanynon-
proliferationconsiderationsthetneed to be ev~uatedbeforathisM is
fidized? ;

Shouldn’tDOE e-lore othercretibleoptionsthatwoddbe appropriateif this
strategyvae &veloped so DOE couldmovethismaterialto another
jurisdiction,therebyreducingitamenagernentcostat Hanford? Has
considerationbeen givento transferof thismaterialto US Enrichment
Corporationfor use in thefabricationof commercialnuclearfuelin this
country? If not,why not? Willpeopleh thaUS have to paynore for their
nuclearpowerbecauseDOE is givingthisfuelawayto theUX?

It is obviouslybetterto reusesurplusmaterialsthanrecyclethemor dispose
of them. Thereseemsto be no considerationof alternativesotherthanthe
no-actionalternativeand thepreferredactionalternative,@th themajor
focusof the EA beingon the transportationmodesand transferpoints. Is it
possiblethatthe realreasonfor transferringthismaterialto B~ is for
dispositionpurposes. If thisis the case,and it maybe becauseof tie
paucityof substantialjustificationfor shipmentto the~, thenDOE must
considerotherreasonablealternativesin theW beforeit can concludethat
thisis thebest alternative.

Anotherissueof.concemis theaafsrnovernentand transferof thesematerials
to US portson theEastCoast. fie transferpointsfromtruckto ship
transportis one of themostvulnerablepartsof thewholetransferprocess.
Itwill be essentialthatDOE vorkwiththemdcipalities and statesand
theirappropriatemergency responseand transportationsetices to be cure

RECEIVED

Pagel -wtwF SEP 2Ru%
*t&r21, lWS:ZW

030SW WdgeMw, Potid,OR9~196dd FAX&Phon%(503)293=
DOEWRLICW
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tit citheno h tha ares anduozkzs ~ndling the =terids at the rrmfer
pointsare adequatelytrainadin theMing of theseh=~rdoua -teri81s.
It is w wderst-~ thettie ei~ of Bal-re did not &a swh atiance
notice or proparaeionprior to the 8rrival of nitricacidshiptintslast
springand s-r.

I wouldlike to ksw abrd CODYof the fioolMtien it is c~leted. I
wouldbe -aflable
Incorporation of a
01 tie M.

for co=~ti;ion shotidqucsti- ariseconceting
~E’6 rosponswto thesec~nts into tie pra-fiwl draft

-spect~ly stiit-d,

.
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Richati 9elsey, M.D.
Physicians for Social R&nsfbil ity
30 W Wk Ri@e Mve
Portlad, Oregon 9721%566 .

Mr h. Balsey:

~ank you for reviwing the draft Envira~tal As==t (EA), ‘lransf&r of
No-l and Lw Enriched Uraniw Billets to the UnitedKingdm.= k wuld

. like to take this opportunity to address your concerns. For ease of under-
standing, each of yaur questianslc~ats is 1isted bel w foil M by our
re5~se.

.W tint -s the stat-t that ME needs to transfer nearly ~
tons of no-l and 1- enriched uranlw to W W.. fiere is no dimus-
Sien concerningthe orgencyof this transfer. IS this a sjtuatign tiem

. the UK can ~est the transfer of ~terials to their contratior, ml?
IS the mterial being sold, given •~ or lent? Ms the WE have any
O* options? mat is the ultixte destlnatian af these nterlals: till
it be used for fabrication of crnrcial fuelrods? Or for nuclear

- mapons qanents? Are there w n~proljferatian .cansiderations that ‘
need to be evaluated befare this EA is finalized..

‘Shouldn’t ME wlore other credjble options that wuld be a proprlate
!if this strategy u dsveloped so ME could mve this nteria to another

jutisdictian, thereby reducing Its -gent cast at Hanford? Has con-
sideration been given to transfer of this mterial to us ~richnt
tirparatian far use in the fabrication of ~rcial nuclear fuel In thjs
country? If not, *Y not? Wil1 people in the US have to PV mre far
their nuclear -r because ME .is @ving this fuel away to the K?’

me 706 =ttic tons of naml and 1~ enriched urani~ bfllets Aich ●re being
cansfdati far this gavemnt-t~ovemnt transfer ●re under the control of
~E’s Asststant Secretary far Wfense Prag~ (OP). The ~E+ichland~ra-
tions Wfice (U) is the wstadian of these mterials until such tim as DP .
detemlnas their final disposition.

W U.S. Enti-t tirparation (USEC) has been consulted. Previous atte~ts
●t identitiing ● *stic end-user proved fruitless. me operating specifica-
tions for nuclear -P plants in the U.S. do not allm for the high urani-
=6 mntant fad in these billets. ~erefore, there is no do~ttc
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~rcial use farthest. billets ~ the people of the U.S. u~ll not paymre
for nuclear ~r becue of this. trade. In addition, the Iw enrltint
level of the billets ~bs their use in nuclear wapons unfeasible.

. In 19=, the Mtial Mfense ~nt (~) h~ the United States (U.S.)
and the United Klx (U.K.) was established. This ●~t -ins in
effect to this d~. The ~ obliges DP to seriously consider any ~st -de
by the U.K. Wth regati to a remest for nuclear Mterials for defense pur-
poses. In keepf~ titi the ~, these billets will be traded for other
nuclear mterials of equal value. ~e U.K. is not required to reveal thBir
intentions rnth regti to this ■aterial; h-ver, it is nat=rthy to point
oti that thw U.K. Foni~ Secreta~ ,OoWlas Hurd annomced at this year’s
Revi- and Mension tinference on the WProl iferatian of Wclear Ueapons
Treaty that ‘...the United Ki~ has ceased the production of fissile
materials for qlosive purposes.”

mere is no .menc~ to this transfer. Wver, there are substantial su-
velllance and uintenance costs associated tith the billets jnventory. It is
RL’s responsibility to mve fomrd ●s e~editiously as possible in m Wal
to reduce the ~nditures ●? our facll ities.

‘It is obviously better to reuse surplus uterials than recycle th- or
dispose of th~. Then S- to be no tisideration of ●lternatives
other than the no action ●lternative and the preferred ●ction ●item*
tive, tith the -or focus m the M bei~ an the transportation des
and transfer paints. Is it possiblethatthe real reasonfor transfe-
r~m this mterial to UFL is for dispasitian Purposes? lf this ts the .
case, end lt w be because of the paucity of substantial justification
for shl~t to the U.K., then W wt cansfder other reasonable alter-
natives in the ~ before it can conclude that this is the best
alternative..

This is an evaluation of the enviramntal risk associated with transpo~
tation of these billets - Hanford to the U.K. At the present tl~, no
d-stic use for these ~terials has been idmtffied. . .

“Mother issue of conurn Is the safe w=t and transfer of these
❑aterials to U.S. ports on the East Coast. The transfer points f-
truck to ship transport is ann of the mst wlnertile parts of the Mole
transfer process. It till be essential that ME wrk @th the micl-
palities and states and their a propriate -Wency response and trans-

r
Rrtatian servtces to be sure t at cltlzens in the area and rnrkers

andling the mtetials ●t the transfer pointsare admately trained in
the handliw of huardous mterials..
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W. Richard Wlsey
95-S*JW

-3-

Slm the draft ~ w i- in Sept~r, WL has d=ided to ~~llze the
port of Seattle as their i~ point of ~ss frm the U.S. fienfore,
M transport tiu till E tiniaized. W uranfw billets are solid blocks
of wtal d an not shjeti to dfspe=ion. Radiation levels at contati tith
the outside of * I_tainer is not datedable against kkground levels.
kds ●ssmlated With pe~ial nlsheps uill be -l to, or lass than, that
asswiatad dth the transportation of other hazatis rnterials. W tira-
ordinary trainl~ for ~rgency response personnel is required.

Main. tiank YOU for your efforts uith ward to this revim. If you have
any questionsregardingthfs ~ please mntad m ●t (5M) 373-M67, or
~. Ri~ti X. tinzalaz of the Transition ~r- Mvision at (~9) 373+2.

Sinmrely,

W:RX6
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Mr. ~ohard X. Gonzalez
D~rtment of Enarw
Nchland Operations Ofice
P.o. =X 5=

. Ri~land, Wa*ngton 99352

Dear’Mr. ~mlez:

Upun the ini~ review of the EA, it appam that h is simitar to the EA thet was
prepared for the Nic Add tipmsnts. Again,withthep~ seleetionof an *et
Coast port for tie Oaanic shipments to England, d! the mrtidor Stew Ml be
concmed about thssa road shipments.

What most Statas WOUM expeot from DOE is a timatabte of when the EA dmment
mmes final, me devclopmnt~an Ememenw p~, *e ~e~w of ~d *P~n~
tO include the *eduting, the .mch9 W~MSJ he ~mmuni~tions (cofiren~
mfisl,em. l’msurealloftheabove *IIfollowinsho~ Oder upon tiemrnde~n of
thetin~EA.

t VVOUM lib to be added to the ditibdon list for tie final EA and all Wre
sorresponden~. Please wntinw to tdefax or mail addiionaf info-n as it
b=omes evailabte.

Sincere~,

@tiL*

Cart E. Tromp, $., Program ger

Wdiolo*al *aM Program -’

-. ●
~m

. . . . . ... ..
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P.O. Box 550
Rchland, Watington 99352.

Hr. Carl E. Trump
Radiolagfcal Health Program”
Marjl and Department of the. Environment

. 2500 Broenlng Highway
Baltimore, Haryland 21224

Dear Hr. Trump:

WIRDNHENTAL ASSES5HENT (EA): TWSFEROFNO~L~O LOU-ENRICHED ‘
UWIUN BILLETS TO THE UNITED KINGDOH

Thank you for your reviau of the subject.~. The result of this assessment
was a Finding of No Significant Impact (FONSI). The FONSI was signed by
John Uagoner, Hanager of.the Richland Operations Office on November9. 199S.

British Nuclear Fuels, ltd., has decided to utilize the port of Seatt ,
Uashlngton. Therefore, transportation of these billets is expected t
within the sttie of Washington. If unforseen circumstance dictates 1
an East Coast port, we ~ill.lnform your agency priorto any such shil

If you have any questions regarding this EA please contactme on (5U
376-6667, orUr. Richard X. Gonzalez ●t (509).373-9922,

Sincerely yours,

/&*+/.
Paul F. X. Dunigan, Jr.

TPD: Rxs NEPA Compliance Officer
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RicMand, WasMngton 99352 .

95-SNH-105

Hr. Haurlce G. Hilliard, Chief
Radiological Operations .Division
Pennsylvania Emergency Management Agency
P.O. BoX 3321
Harrisburg, Pennsylvania 17105-3321 .

Dear Hr. Hilliard: .

ENVIROtiENTAL ASSESSMENT: TMNSFER OF NO~L AND LON-ENRICHED URANIUM
BILLETS TO THE UNITED KINGDOH

Thank you for reviewin the subject Environmental Assessment. The result of
fthis assessment was a inding of No Significant Impact (FONSI). The FONSI was”

signed by John Wagoner; Hanager, on.Novanber 9, 1995.

British Nuclear Fuels, Inc. hasdecidadto utilize thepotiof Saatt
Washington. Therefore, transportation of these billets is expected
within the state of Mashlngton. Ifunforseen circutances dictates
of an East Coast port, we will inform your agency prior to any such

.

If you have any questions, please call meon (509) 376-6667, or
Hr. Richard X. Gonzalez of thelransitton Program Office, (S09) 373-

Sincerely yours,

TPD:RXG

~x*+#t
Paul F. X.-Dunigan
NEPAConpllance Officer

. .
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WASHINGTON STATE PATROL
PO Box 426149 Ol~pia WA 9E~2614

September 25, 1995

U. Paul F. X. Dunigan, Jr.
Department of Energy
Richland Operations Office
P.O. Box 550
Richland, WA 99352

Dear Mr. ‘Dunigan:

This correspondence is in response to our review of the
~vironmental Assessment (=) Review of the Transfer of Normal and
Low-Enriched Uranium Billets to the United Kingdom, Hanford Site,
(DOE/EA-1123).

The Assessment mentioned the preparation of a transportation plan
for the movement of the uranium billets. Please provide us with a
hard copy of this plan when completed and a hard copy of the final
EA.

If you have any ~estions please call me at (360) 753-2754.

Sinc~ely,

gmm
Lieutenant Lonnie R. Brackins
Emergency Mobilization Section

LRB :hdb

R~cEIVED

Sw 2$ D95
DOE-RL/CCC
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D4*mat of ~erw
Richland Opemtions Office

P.o. Box 550 ‘.
Richland, WashingtM 99352

Lieutenant Lonnie R. Brackens
Emergency Mobilization Section
Washington State Patrol
.P.O.. Box 42614
Olwpia, Washington 98504-2614 .

Dear Lieutenant Brackens:

ENVIRONMEWAL ASSESSMENT: TRANSFER OF NOWLMD LOM-ENRICHEDUWNIUM
BILLETS TOTHEUN ITED KINGDOM

Thank you for your review of the subject Environmental Assessment. The result
of this assessment was a Finding of No Significantl&~act (FONSI). The’FONSI
was signed by John Hagoner, Manager, November 9, .

A copy of the final EAis enclosed. British Nuclear Fuels, ltd. will take
possession of the billets at the Hanford Site and will be responsible for all
phases of transportation. Therefore, the transpotiation plan pr~pared by
Westinghouse Hanford Company was not published. Copies ofthis.internally
distributed plan are included for your convenience. The plan w1ll be con-
sidered by BNFL prior to the shipping campaign.

If you have any questions, please contact me on (509) 376-6667 or
Mr. Richard X. Gonzalez, of the Transition Program Division, on
(509) 373-9922.

Sincerely,

TPD:RXG

Enclosures

.PA$x4V/
Paul F. X. Duniga
NEPA Compliance Officer

.
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AG~~ U.S.DqsrtmentofEnergy

A~ON: F-of NoSignificant@act

S~Y ~ U.S.DepartmentofEnergy@O~haspreparedanEnvironmentrd

Asusment@), DOE~-lU3, toass~senvironmeitiimpactsassociatedwiththe

wfer ofnod @ low-etiched_ b~ets,andactivitiutosupportthisworkatthe

HanfordSite,Nchd, Won. mebfletswerefabriatedforuseintheHanford

Site’snuclearproductionreactors.~e btietsareIA inthe300AreaofDOESHanford

SiteneartheCityofRcW, Washington.Nternativesmnsideredinthereviewprws

inch~. theNoActiondternatii~thepreferrtidternatietotransfertheuraniumb~ets;

anddternativwaddressingotherwesofthebflletsandmodu/methodsfor-ordng the

bNetsinthewntineti U.S.

Bssd ontheWysis intheEA,andwnsideriiwmrnentsfromDr.Beheyofthe

Physicti forSoc~@onsibtity,thePermsykmdaEmergeucyManagementAgency,the

MarylandDepartmentof theEnvironment;ti the Washin@n StatePatrol,DOEhas

determinedthattheproposalactionisnota majorfeded actionsignificantlyaffectingthe

qtiity ofthehumanenvironmentwithintiemeaningoftheNtioti Em.ro=d Pofiq

Ad #1%9 ~PA), 42U.S.C.4321,etseq.~erefore,thepreparationofan

EnvironrnentiImpactStatement@S)isnotr~ired. . .

Singlewpiu oftheEAandfurtherinformationabouttheproposedactionareatiable
fiorn

Jim Mm, Director
Tmition ProgramDitiion
U.S.DepartmentofEnergy
NcMd Operationstice
P. 0, Box550
Mchland,Washington99352 .
(509)376-7471
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ForNer informationregardingtheDOENEPAprm, mntact

tiol M. Borgstiom,DirWr
~Im of~A Oversight
U.S.DepartmentofEnergy
1000IndependentAvenue,S.W.
W~bington,D.C.20585
(202)58W600or(800)472-2756

P~OW ANDm: Undertheauspimofanagr~mentbetw~ntheU.S.andtie

UnitedQdom, theU.S.DepartmentofEnergy@O~k anopportunitytotransfer.
approfihly 710,000Mop (1,562,M pounds)ofnormrd@ Iow+nrichduraniumto

theUM Kingdom,thusrducinglong-termsme~m andmainte- burdensat the

HanfordSite. fie mateti, intheformofbtiets,iswntrofldbyDOESDefense

Rograms,andispraendystoredassurplusmaterbdinthe300AreaoftheHanfordSite.

BACKGROUND:Uraniumballetswerefabri~tedintofeelforuseintheHanfordSite’s

productionrwctors.~ uraniumbfiletspr~entiystoredontheHanfordSiteareWIUS

matertib=ue DOEdefe~ereactoroperationshavebeendisunarmed.me smplus

uranimnbtietsarecurrentiystoredinwoodenshippingmntainersinsmd tiflitiesinthe

300Areaoftie HanfordSite.meproposedactionisS* tothat~n h 1992when

tium btie~ werempoti fromtheHanfordSite,tioughS@e, Washington,tothe

UnitedKingdomNosignifiti environmentimpactswereidentifiedasarmlt ofthe

1992mpaign.

PROPO~ A~ON me proposedactionisto~fer low-enrichedandnod

uraniumb~etstotheUnitiKingdom.BritishNuclwFnek,k. @WL),actingasan

agentfortheUniti Qdom wiuheresponsiblefortransportationoftheb~ets. -mebflets

wotidbepackagedattheHanfordSite,andtransferredtoBNFLfor-omtion tothe

~. me currentrouteisoverlandtruckfromtheHanfordSitetoSeaMe,Wash@x and

oceanwier to theUniti tigdom.

W~RNA_ CONS~_: ~ EAdiscussedavarietyofdtemtivesasweflm

theN&ActionMternative.

2 Nov*r 1W5



~o-ActionAltem ‘ e. ~ alternativew,tid At inthewntinudstorageoftheuranium

b~etsintheircurrentwnfigurationattheHanfordSite. me facfitiuwotidbemaintained

with_ smveManceastheyhavebeenforseved yws. Mthoughnoenvironment

impmtswoddbeexp~ti asa rdt ofmntinuedstorage,thisdtemativewotiddt in

mntinucdwehce andmaintenanwcosts.

e Us~. At thepresenttime,nodomesticusesforthesematetis havebeen

ide~led. Previousattemptstomarketthesematerirdshavebeenunsu-ti.

AlternativeU.S.Ports.B~ curretiyplanstouseSeatie,W-U asthepointof

egressfromtheU.S.,althoughotherU.S.portsweremnsiderdintheEA. It isexpw

thatanypotenti environmetiim~ts oftransportthroughotherU.S.portswotidbe
.

boundedbythose@@ forthe1995tic acidshipmentsfromtheHtird Sitetotie

UnitedQdom viacastut ports@OE~-lM, EnvironmenwlAss~smentforthe
. . .

~ortation of sumlus Radioactivebw Sumific Actiltv Nitiic Acid<

Hanford Site. Richland.Wash-.

Nternativetintinenti U.S.Mportation Modu. M, air,andbargemportation to

SeaWe,W-n, weremnsi&rd.B~L presendypreferstousemck transportto

Seatie,Washingtonfortransfertoan- tier.

E~O-fi WA~: Routinewnductoftheproposedtilty woddnotrtit

inanysignificantincreaseinHanfordSiteemissions.Beforebeginningtheproposal

actiity, appropriateprobes aodadministrativemntrokwoddbeinpb to*

exposuretoworkersandotheronsitepersonneltowiti quirements~tabfihedbyDOE

Ordersandaslowasraonably achievableprinciil~. Noadditionalradiationexposureto

eitheromitepersonneloroffsiteindividfi wotidbeexpmtcdfromtheproposedwtiom
. ~ riskstoworkersfromchemidexposurw,noxiousvapors,barns,andothermmmon

industrMh-ds areexpectedtobelow,andwotidbeminimid by_ andtheuseof

~PrOpr~E pcfsoti protie e~ipment.

me 3WAreaisa developed,~y disturbedarea,andis~ntiy underavegetation

managementprogramwhichetilca~ vegetationNosensitiveorcritid pht orW

habitatwtid beaffwted,~ere areno_ spctiesofSFM mum whichareknown

tousetheareasexclusively.

3 Novembr195
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U.S.*-of bw - ofNoSi@fi@@ti

me proposedation wouldnotinaessenoiseIevekorrelwe anypm matter,

the~ relmw, or_ discharguinsignifiat amounts.

Wting Hanfordwork wti performthebti ofthepwhgingandtransfirativities.

~erefore, nosoetinomic @m are-ted fromthistin.

me proposedactionisnotexpw towntriibutesub-y to theovd curmdative

impwtsfromoperationsontheHanfordSite. StandardOperadngPrdures W provide

suficientpersonnelpro~tionsuchthate~sure toradiologidanddemid mateti W

bekpt belowDOEandmn~tor guidehti. Mtie uraniumdispositionoperationsti

notinmeasetheamountofradiotity rel- fromtoti Hanfordoperations.b 1994,the

maximrdlyexposedofiite in&ld@wasexposedto5x 102~em (eff~tivedose

qu~ent) fromtoti airemissions,we~belowflowableW setbystateandfeded

regsdations,me wastesgeneratedfromtie aetiviti~wotidnotaddsubstantiy towaste

generationratesat theHanfordSiteandwoddbestord ordisposedof inexistingtititiu.

Enviromnenti Justiu

&~utiveOrder12898,Feded ActionstoAddressEnvironment@Justimin~ority

Poptitionsandbw-lmme P@ons, rquiresthatFeded agenciesidentifyand

address,asappropriate,disproportionatelyhighd adversehumanhdth orenviromnenti

eff~tsoftheirprogramsandactivitiuontiority andlow-~me poptitions. Sinceno

swi~nomic impactsorhdth effutsareexpecti, it isnote~~ thattherewotidbe

anydisproportionateadverseeffeetstoIow-iwmeorminoritypoptions h tie

surroundinganununity.

ImuacbFrom Postulati Acc Wi

4 Novmkr1995.
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