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FOREWORD

This environmental impact statement (EIS) analyzes the environmental impacts
of the proposed action, which is to continue operation of K-, L-, and
P-Reactors at the Savannah River Site (SRS) to ensure the capability tO
produce nuclear materials, and to produce nuclear materials as necessary for ‘c
United Statea defense and nondefense progr8ms. The EIS also analyzes
alternatives to the proposed action. The U.S. Department of Energy (DOE)
prepared this statement to further the purposes of the National Environmental
Policy Act (NEPA), as amended. It was prepared in accordance with the
requirements of NEPA, the Council on Environmental Quality (CEQ) NEPA
regulations (4o CFR 1500-1508), and DOE NEPA Guidelines (52 FR 47662).

Following the April 1986 nuclear accident at Cheznobyl in the Soviet Union,
then Secretary of Energy John S. Herrington requested the National Academy of
Sciences (NAS) and the National Academy of Engineering (NAE) to provide an
independent assessment of the implications of the accident for the safe
operation of DOE’s 11 larger reactors. The academies formed the Committee to
Assess Safety and Technical Issues at DOE Reactors and began their study in
August 1986.

The NAS-NAE Report, issued in October 1987, described a number of technical
issues, including acute aging, potential severe accidents, power operating
limits, confinement systems, and treatment of liquid radioactive effluents at
the reactors. The Committee presented a number of recomendatiOns. In
response to the NAS–NAE report, DOE issued an ,,Action plan for Resolution Of

Technical Recommendations“ in May 1988.

In November 1986, DOE reduced the operating power of the SRS production
reactors in response to uncertainties related to the capabilities of the
reactors‘ emergency core cooling systems. K- and L-Reactors began their
scheduled maintenance outages in April 1988 and June 1988, respectively. A
maintenance outage to address seismic concerns began at P-Reactor in April
1988. Following resolution of the seismic concerns, DOE started P-Reactor but ~.iJj-,-J
did not resume production. The Operating Contractor and DOE jointly decided L-48-02
that substantial improvements in operation and management were necessary. L-78-7Q
These improvements are being made and verified.

DOE is continually evaluating the safety of its reactors and implementing
safety improvements and programs at SRS. To further this effort, such
activities as an updating of the Reactors Safety Analysis Report, development
of a Probabilistic Risk Assessment (PRA), seismic and fire protection
upgrades, verification of primary systern integrity, improvementts to the
emergency cooling SYStern,and a severe accident progrmn are under way.

DOE is proposing to continue operation of K-, L-, and P-Reactors at SRS. The
continued operation of these reactors is proposed to ensure the capability to ~c
meet current and projected needs for nuclear materials. DOE proposes to
operate the SRS reactors to meet the need for tritium production, as defined
in the annually updated Nuclear Weapons Stockpile Memorandm, for weapons
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[research and development, and for commercial application. DOE proposes to
continue to use the reactors to produce plutonium-238 for space programs and
\other applications. In addition, the reactora could be operated to produce
other nuclear materials such as plutonium for national defense and for

]nondefenae purposes if such material were required.

These reactors were constructed and began operation before the enactment Of
NEPA in 1969; therefore, NEPA documentation analyzing the environmental
impacts of their operation was not required. K- and P-Reactors have been in
continuous operation since their construction and startup in 1954. No NEPA
documentation has been prepared On the OPeratiOfl Of K- and ‘-ReactOra”
However. DOE nrovided a detailed evaluation of the thermal effects of the.

~cIoperation of a once-through cooling-tower system and a recirculating
cooling-tower system for K-Reactor in the Final EIS for Mnative cooling
Water svatema (DOE/EIS-0121). L-Reactor was maintained in standby from 1968
tn 1985. Before the restart of L-Reactor in 1985, DOE prepared an EIS on its
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operation. Accordingly, DOE is preparing this EIS to further the purposes Of
NEPA and to provide the public with updated information on the environmental
impacts of the continued operation of K-, L-, and P-Reactors at SRS. This EIS
will be completed prior to any decision on the startup of K-, L-, or P-Reactor
following the current extended outage and will enable decisionmakers to have
Ithe additional benefit of an EIS that includes insights gained from the public
comment process.

DOE published a Notice of Intent (NOI) to prepare this EIS in the E-
Reuister on March 21, 1989 (54 FR 11562). This notice solicited comments and
suggestions for DOE to consider in determining the scope of the EIS and
announced a public scoping period that ended May 8, 1989.

In response to the NOI, 315 individuals, organizations, and govamment
agencies submitted comments. DOE held public scoping meetings in Savannah,
Georgia; Columbia, South Carolina; and Aiken, South Carolina, on April 17, 20,
and 28, 1989, respectively.

Transcripts of public testimony, copies of scoping lettera, scoping comments
and DOE responses, and reference materials cited in the EIS are available for
review in the DOE Public Reading Rooms, located at the University of South
Carolina’a Aiken Campua, Aiken, South Carolina (803) 648-8851; and the Freedom

Information lE-190, Forrestal
l~~dependenceAvenu~~~~!, W~~~gto~YD.C.

Building, 1000
(202) 586-6020.

On May 11, 1990, the U.S. Environmental Protection Agency published a Notice
of Availability (NOA) in the Federa1 Rezister (55 FR 19784), which officially
started the public cement period on the Draft EIS; DOE published a
correspondingNOA for the Draft EIS on May 11, 1990 (55 FR 19773). The
public comment period ended on June 25, 1990.

DOE has revised the Draft EIS, as appropriate, in response to the comments
received in letters and during three public hearinga (May 31, June 5, and June
8, 1990) from individuals, organizations, and Federal and state agencies.
These revisions are indicated in the Final EIS by vertical change bars in the
margin. Most of these change bars are marked either TC (technical change) or
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TE (editorial change). The remaining change bars are cross-referenced to
specific public cements, which are presented in Appendix c, alOng w}th the
DOE responses to the ccnmnentsand cross-references to appropriate sectlOns of
the EIS.

DOE has prepared this EIS in accordance with the CEQ NEPA regulation (4O CFR!
1500-1508) and the DOE NEPA guidelines (52 FR L7662; December 15, 1987). The~
EIS identifiea the methodologies that were used and the scientific and other,
sources of information that were consulted. In addition, it incorporates,
physically nr hy reference, available results of ongoing studies.

Extensive reference material, including Environmental Information Dnc~ents
(EIDS), used to PrePare this EIS is available for review in the U.S.
Department nf Energy Public Reading Room, University of South Carolina, Aiken
Cmpus, University Library, 2nd Floor, University Parkway, Aiken, SOuth
Carolina, and the Department’s Freednm of Information Reading Room, Rnom
lE-190, Forrestal Building, 1000 Independence Avenue, S.W., Washington, D.C.

Chapter 1 of this EIS describes the purpose and need for the proposed action.

Tc

Chapter 2 describes the propnsed action, current operating practices, and
planned modificationa, in detail; describes altemativea to the proposed ‘E
action that are asseased in this EIS; and describes alternatives that have
been considered but not analyzed.

Chapter 3 describes the affected SRS environment, primarily as it is related
to the alternatives discussed.

Chapter 4 assesses the environmental consequences Of cOntinued reactOr
operation, accidenta, transportation, termination of K-, L-, and P-Reactor
operation, decontamination and deconnnissioning,and cumulative impacts; and
describes the consequences of terminating operation of one, two, or all threeI~c
reactnrs.

Chapter 5 smarizes Federal and State of South Carnlina environmental and
other regulatory requirements that apply to the continued operation of the
reactors, and the status of compliance with these requirements.

I

Appendix A, which ia classified, contains quantitative projections for nuclear
materials production requirements baaed on the 1990 Nuclear Weapons Stockpile Tc
Memorandum, descriptions of the production complex, ad analYaes Of the
capabilities of alternative production sources to meet the requirementts.
Appendix A also includes an snalysis nf a potential reduced-need scenario.

Appendix B describes continuing studies and monitoring programs on the SRS and
its environs.

Appendix C cnntains public and agency cements on the Draft EIS and the DOE ~E
responses to these comenta.
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Since 1984, DOE has published several environmental impact statements and
TC IrepOrta that contribute to an understanding of the environmental consequences

of continued K-, L-, and P-Reactor operation:
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~S DOE/EI~-OIOS

oD~ Sav-

Envi~~ t stat-t . Waa et _ment Acti@ties k
9

DoE/EIs-o120

Env~al WCt s~t . AltStive coo- WatU
Sav- River ant. A

(DoE, 1987b)
~, DoE/EIs-o121

t for w, WSRC-RP-89-59-1

1954-w, WSRC-RP-89-737
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1. NEED AND PURPOSE FOR TRE PROPOSED ACTION

The U.S. Department of En~rgy (DOE) operates a nuclear reactor/chemical
processing production complex at the Savannah River Site (SRS) in South
Carolina to produce nuclear materials for defense and nondefense purposea.
Three SRS reactors (K, L, and P) are operational; at present, their safety and
management syaternsare undergoing improvementa.

The purpose of the proposed action is to ensure the capability to meet nuclear
material production requirements. The continued operation of K-, L-, and ~~
P-Reactors at SRS wOuld serve this purpose at least ~til replacement
production capacity has been demonstrated, and is the preferred alternative.

Pursusnt to the Atomic Energy Act (ARA) of 1954, as amended, DOE is
responsible for developing and maintaining a capability to prOduce nuclear
materials required for the defense of the United States. DOE also is
authorized to provide certain nondefense nuclear materials, including
plutonium-238, for power generators used in civilian space missions and in
terrestrial applications.

The primary uae of nuclear materials in defense programs is in building and
maintaining the nation’s stockpile of nuclear weapons. Two materials required
for the production of nuclear weapons, tritinm and weapons-grade
plutonium-239, are produced through the irradiation of target material in
nuclear reactors. Because tritium decays at a rate of 5.5 percent per year,
it is repleriiahedperiodically in nuclear weapons to maintain the stockpile.
Appendix A, which ia classified, contains quantitative projections for nuclear
materials production requirements based on the 1990 Nuclear Weapons Stockpile
Memorandm (NWSM), descriptions of the production complex, and analyses of the
capabilities of alternative production sources to meet the requirements.
Appendix A also includes an analysis of a potential reduced-need scenario, and ‘c
examines delaying the resumption of prOductiOn at One Or mOre reactOra~
including delaying the resmption of production at K-Reactor until the
completion of a cooling tower.

Based on the analysis in Appendix A, there will be a continuing need for theI
production of tritium and plutonium-238.

DOE must also maintain the capability to produce weapons-grade plutonium andI ~c
other reactor-produced isotopes. To meet these needs, DOE proposes to
continue to operate K-, L-, and P–Reactors at SRS.

2.1 PROPOSED ACTION - ALTE~ATIVE 1

Continue to op~rate K–, L-, and P-Reactors at SRS.

Under this alternative, DOE would continue to operate K-, L-, and P-Reactors
to ensure the capability to meet nuclear material production needs. ContinuedI ‘c
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Tc reactor operation includes power operation and cold shutdown. Power operation

~~~~~~ includes startup and power ascension; cold shutdown includes refueling. This
environmental impact statement (EIS) analyzes the environmental consequences

TCIof this alternative, assming all three reactors operate at a hypothetical
full power of 3,000 megaWatts. The EIS also includes qualitative discussions
of the effects from a range of startup and partial–power operations; the EIS
describes the environmental effects of these operations for each reactor if
such effects differ more than minimally from those of full-power operation.

‘c The impacts of cold shutdown are essentially the same aa those described for
the cold standby condition analyzed in Alternativea 2 and 3, except that the
loss of jobs associated with Alternative 3 would not exist in the case of cold
shutdown.

The proposed action includes ongoing improvements and enhancements in reactor
safety systems, training, management, and administrative functions, and
general technical areas.

TCIThe EIS addresses safety concerns including health effects associated with
normal operation and potential

2.2 ALTERNATIVE 2

Terminata operation of one or
maintain in cold standby.

sevare accidents.

two reactors at SRS in the immediata future and

Under this alternative, current upgrade and modification activities would be
TC terminated in the immediate future and tha affected reactor(s) would be

defueled and placed in cold standby, A matrix approach is used to portray the
environmental effecte of terminating the operation of one or two reactora; the
matrix refere to other sections of the EIS for details. Six combination are

~cIanalyzed in thie alternative, Appendix A analyzee the ability of thie
Ialternative to meet material

2.3 ALTEWATIVE 3

Terminate operation of K-,
maintain in cold standby.

production requirements.

L-, and P-Reactora in the immediate future and

T(

Under this alternative, the capability to meet nuclaar material production
requirement would not be maintained, Environmental effects of terminating
operation and maintaining all threa reactora in cold etandby (i.e., defueled
and closad down) ara dascribed if the effecte differ among tha reactors.

2.4 ALTE~ATIVE 4

Other production options to K-, L-, and P-Reactor operation:

● DOE raactor options - Operate other DOE reactora

● Technology options -

● Other supply optione
foreign countries

Use of technologies other than reactore

- Comercial power raactors; acquire material from

s-2



The proposed construction of the new production reactor CaPaCitY is nOt
Considered as an alternative to the proposed action in this EIS, because this
EIS considers alternatives to allow DOE to maet requirements at least until
replacement production capacity has been demonstrated. The time required fOr
the procurement, design, and construction of this new capacity is too long tO
satisfy nuclear materiala requirements in the near term. The schedule cannot
be accelerated sufficiently to satisfy near-term material requirements.

Tc

Other DOE reactors would require conversion; the time requirements and
exceseive costs of such conversions eliminate the alternative of operating
other DOE raactors as a reasonable alternative. Other production options ‘c
either lack near-term proven production capability or they require overcoming
significant institutional issues; therefore, they are not considered to be
reasonable alternatives,

3. ~~

3.1 REGIONAL SETTING

The SRS, in southwestern South Carolina near tha Savannah Rivar, encompaeses

approximately 800 square kilometers (19S,737 acres) within tha Atlantic
Coastal Plain physiographic provinca.

Since 1951, the SRS has been a defense facility owned by DOE and itsI TE
predecessor agenciee. It is a controlled area with public accees limited to
through traffic only.

SRS facilities include five reactors (C-, K-, L-, P-, and R-Reactors), two
chemical separations areas (F- and H-Areaa), a target and fuel fabrication
facility (M-Area), a defense waate ProcesainS facilit~ (S:Ar@a)Y a saltstone
facility (Z-Area), and various auPPort facilities. -, and P-Reactors,
tha operational reactors, are the subject of this EIS, ‘~nd are located in tha
south-central portion of the SRS.

The SRS includes portione of Aikan, Allendale, and Barnwell Oountiea, South
Carolina. Four population canters - Augusta, Qeorgia, and Aiken, Barnwell,
and North Augueta, South Carolina - are within 40 kilomatara (25 milee) of theITc
Site. Three small towns, Jackson, New Ellenton, and Snelling, are immediately
adjacant to the SRS boundary to the northwest, north, and aast, respectively.

3.2 SNVIRONNENTAL RESOURCES AND CHARACTERISTICS

This EIS addresses the following environmental resources, characteristics, andITE
SRS activities that might be affected by the preferred alternative:

● Socioeconomic and community characteristics

● Geology, hydrology, and seismology

● Water resourcee

● Biotic resourcee
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● Radiation and hazardous chemical environment

● Wetlands

● Waste management

● Emergency preparedness

The EIS also addresses archaeological and historic resources, and meteorology
and clhatology.

4. ~ IRONNRNTAL CONSEOUSNCES

4.1 K-, L-, AND P-REACTOR OPERATION

Table S-1 summarizes the environmental consequences of the proposed action
TC I(Alternative 1) and the termination alternatives (Alternatives 2 and 3).

4.2 TERNINATE OPERATION OF ONE OR TWO RSACTORS AT SRS IN THE INNEDIATE FUTURE
AND MAINTAIN IN COLD STANDBY

The environmental consequences of terminating operation of one or two of the
SRS reactors would result in an approximately proportionate reduction in the
environmental consequences for the termination of al1 three reactors, as
listed in Table S-1.

4.3 TERNINATE K-, L–, AND P–REACTOR OPERATION IN THE INNEDIATE FUTURE AND
NAINTAIN IN COLD STANDBY

Table S-1 swarizes the environmental consequences of termination of
operation of K-, L–, and P-Reactors.

4.4 DECONTANINATION AND DECONNISSIONING

Regardless of the alternative selected, K-, L-, and P-Reactors would
Tc eventually be decontaminated and decommissioned; before any such

decontamination and decommissioning could begin, the DOE proposal would be
subject to environmental review. Previous SRS-related documents provide
information on decontamination and decommissioning options and plans.

s-4



Table S.1 C.nnparison of [qa.t. of Alternatives (Page 1 of 10)

Altinntlm1.
Ivacta Prop.a,ed/No Actionh

Altermtiw2.
Terminate K-, or L-, o. P-&eactor or C.an!bi.ati.. of Any TWC

K or L or P
Alternative 3.

Teminationd (K, L, and P)l TC

Land US. No change i n I and .s.:
additional land ~.ld not
be req.i red.

N. change in land No change i n 1a“d No change i“ 1a“d
use; additional use; additional
1and m,ld “et be

use; additional
land wuld not be land m.ld “ot be

req. i red. required. requi red.

No change in land .s.;

I
Cc

additional land m.ld not be
req. { red

Soci oe... onic. Narkforce and operati “g
iobs continue as at
~resent. No i Vacts
beyond current levels.
Current economic trends
w.ld continue.

~:

OPerate

Terminate

No loss No 1.ss No loss

hPP.OX{=tel Y 5.300 jobs at react.., and SOm supp.rt
facilities wuld be lost with tenli”atio”s of two reactors;
.PPr.. {~tely 2,200 jobs w.ld be lost with teminati.n of
..1 y one reactor. Pem”e”t and part-time standby wrkforc@
of about 35 for each terminated reactor would be retained.

Approx~matel y 9,600
operat, ng and wrkforce jobs
m.ld be lost at three
reactors and SO- support
facilities. Pernnne”t a“d
part-tire standby workforce
of abo. t 100 f.. all three
reactors w.1 d be retained.

Archaeologic..1 / No i~acts would occur,
m hist..ic sites

Cool ingwater Cool ing -ter withdra.als
wi thdrawal fro. Savannah River total

a mxinm of 24 cubic
meters (about 850 c.bi c
feet) p,, second f., K-,
L-. a“d P-React.rs and 4
cubic meters (about la
c.bi c feet] per second
for 13-.4rea Powerhouse.
&ximm .i thdrawal with
K-Reactor tower IIOU1d be
18,5 cubic ~ters (about
650 cubic feet) per
second.

N. iwa.tsm.1 d No iqacts would No i~acts -uld
occur. occur occur.

F1O. rates,

Op.r.te lK-Re*.t.r. 11.3 c.bic =ters 11.3 cubic =ter. 1.0 to 1.4 cubic
., the. t cool i “g (about 400 cubic ( about 400 cubic
tow,) feet ) P,, ,e<o”d

meters (35 to 49
feet ) P., second c.bi c feet ) p~.

p.qed f ram pumpedfrom second from Savannah
Savannah Ri .er Savannah River River; 10 cubic

eters (about 350
cubic feet] per
second from Par Pond

QP.r.te I K-Re..t.r 1.8 cubic wt...
with cool ing (64 cubic feet)
tower) per sec..d p.qed

from S.wannah
River

Terminate No plans f.. flow F1OWm{ “tenant.: No pl.”S f..
maintenance i n 1.5 t. 3.0 cubic flow wai ntenance
P,” Branch wter. (53 to \06

cubi c feet) mer
second p.~ed fro.
Savannah River

NO iwatts would occur

~pv..i~tely 1.5 LO 3 c.bi.
meters (53 to 106 cubic
feet) of water P., %econd
-.1 d be withdraw t.
mi. tai” access by fish to
Steel Creek for spami ng.



Table $.1. Comparison of l~acts .f Alternatives (Page 2 of 10)

Alternative 1.
lqa<t’ Pr.posed/No Act i ..b

Altcrnativc2.
Tetninate K-, or L-, or P-Reactor or Codinat ion of by Tmc

K Or L or P
Alte_tive 3.

Teminationd [K. L. and P)l Tc

l-i .9ee.t/ r-i.ge-.t ..d
entrain=nt e.t r?i nnent i watts

contl..e at a man 10ss
of 18.8 x 106fish
Iarvae, 10. I x 106 eggs,
and about 7,716 fish per
year at Savannah Rive.
,.takes. including
kbrea. Additional 198 x

Cool i .g w.te.
discharge

10b fish larvae and 0.2 x
106fish eggs e-e 1..t
in a 17-inn. th study
per$Od (Jan. 1984-J..e
1985) at the Par Pond
intake. Section 316(a)
and (b) studies were
~r~~fa~. and s.bmi tted

Thermal di charges to Par
Pond, L-Lake, and Pe”
Branch cot i “.@.
Restrictions i~osed on
operation of L-React.v so
that L-Lake t~erat.r.
does not exceed 32 .2-C
(90°f) . . . . 50% of lake.

@crate (K-Reacto. 8.3 x 10° fish 8.3 x 106 larvae,
6 4.4 . 106,gg,,without cooling to~r) larvae, 4.4 x 10

fish eggs, 2,772 2,772 fish iqinged
fish iqi”ged per per yea r
y.,.

OP.r.te (K-Aeactor Red.cti on of 04%
.< th coel i.9 toner) {. i~inge~”t/

entrain~nt I.sse,
due to K-Reactor
wi thdrawal

Term<nate No fish larvae, <15-30% of above
fish eggs, or ( 70-85% red.ct i .“)
fish 1.ss,,

W.,.i.(K-ReactorStream tqerat.ro Therral discharge
without cooling tower) 73*C ( 163. F) to L-Lake WO.1d

ma, i w. CC.nti“U,

~er.te (K-Re.cto. Wxiwm design
w,th cooling toner) bl otir,m teqerature

bel . . discharge
27-C (ala F) in s.-,

Temi “ate N* fl . . ~i.tain protective
mainte”an c.; . . flow: n. thermal
thermal discharge discharge

::za;,;ie~”par
Pond i n 17-w”th
study period: I x 106
I.,..., 0.5 . 106
egg:,about 341 f i sh
?qIngedin Savannah
River per year.

N. fish larvae,
fish eggs, or fish
10ss.s

Thewl discharge to
Par Pond UQ.I d
CO”tin.e

No fl.. cdi “te.ante;
n. thenml di scharge

l*i .9=. t/e.trai n=. t
iqacts fro. reactor
ope.ati on w.ld be I ess than
1O-I 5% of those experi e“ced
d.ri.q ful 1-power ope.at i on,

No therml discharge. to
.nsite water bodies. Flows
-.ld be ~intai.ed at
1.5-3.0 cubic Wter. (53 to
106 cubic feet) per second
in L-Lake to keep fish
pvote.ti.e flo~ i“ Steel
Creek

TC



rable S-1. CoWari son of Iwacts of Alter. ati.es (Page 3 of 10)

AIunutive 2.
Altemtive 1. Terminate K-, or L-, o. P*eactor o. Cotii nation of Any Tnoc Al tcnuti w 3.

lWacta Pr.ap.sed/N.a Act i ..b Kc.r L or P Tcrmi.ati.a.d (K, L, a.d P)l Tc

Groundwater
quality
ltrit<”m at
surface
outcrops )

Oisassehl y-basi n purge
water containing tritium
will continue to be
discharged to L- and
P-Reactor seepage basin.
.od K-Area contai .Ine”t
basin. Since reactor
operation began (resumed
at L-Reactor), a total of
about 3,300 c.ri es of
tri ti.. has bee. .el eased
from L-Area and 33,000
c.~i es from P-Area basin.
since start.p in the
1950, s; as mch as 10,000
c.ri es per year have been
,,1 eased f,.. the K-A,,.

~ basin.
1-,

Grou.dwater use Estimted 39,000 c.bi.
-ters (1.0 x 107
gallons) F.,, day are
wi thdrahn from several
aq. i fers for K-, L-, and
P-Reactors and suppovt
facilities. No mjor
wi thdrawl i @acts.

—

.4i r quality Oper.ti..al em+SSi0.s f..~
SRS coal-f i red poWr-
pl ants co.ti n.e. They
consist prima.ily of NO,
SO , particulate rntter.

3an CO; . . detectable
i react on 1...1 or
regional air quality
occurs. A total electric
pow, dma.d of 175
megaWatts for three
reactor. w.ld be
requi red.

Operate Z,7W curies per 1,2413 curies 133 CUri es per year
year to Indian p.r yea, t. to Steel Creek
Grave 8.anch Steel Creek ,

L-Lake

Termi “ate See Alternative 3. See Alternative 3. See Al ter.at i ve 3.

No discharges from reactors
to L- and P-Area seepage
basi .s ., K-Reactor
containmt basin; basins
m.ld be =inta ined for
future use. Seepages to
gr...d~te, ~.ld c.nti ..e
for 6 ,,.,% from K-Reactor
basin, -f.r 5 years from
L-Reactor basin, and as long
as 30 years f . . . . P-Reactor
basin. Radi.act, ve decay
-.1 d cause a decrease i n
triti.m concentrations in
the seepages to growndwater
.f 5.5 percent per year.

OPerate 2 wells: l,OW 2 Wells; 1,354 2 wells; 1,944 cubic
c“bi wters (0.2.9 cub< meters (0.36

k k
Oeters (0.51 x 106

x 10 gall.ans) per x 10 gallons) per gal 10“.) p,, day
day day

Termi..te Esti= ted: <10% Estimated: <10% Estiwted: <10% of
of above of above above

Gro.”dwater withdraual f..
reactors and support
faci 1i ti es wvuld be reduced
to about 4,300 cubic -ters
[1.1 x 106 gallons) per day
or less.

operate ~~,J~;~g3~trjc f&powerpl ant; S02 1,0.U3 u?tric tons SRS po-rpl ants -.1 d
electricity a“d (1,147 tons) per operate at reduced 1evel

tans ) per yea., stem come fro.
NOX 420 metric

year, NO 320 wtri c wi th cor.espo”diog decrease
K-Are.: emissions tons (353 tons) per in particulate emissions;

to”, (663 tons) saw as K-Area year. Tsp 160 =tr<c each react.. *.1 d req. i re
.,, v,,.. TSP 216 tons ( 176 tons) Der 2.5 -aaWatts of electric
&tr;c tons (238 year. CO 42 wtr~. ~-r.
tons) per year, to”, {4 tons) per
CO 56 mtric tons Year
(62 tons ) per year

Temi ate See Al tern.t i ve 3. See Al tern.ti V. 3. See Al tern at i Y. 3.

Tc
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lable S-I. C.Taris.n of Ivacts of Alternative. (Page 4 of 10)

Altemtia 1.
I*acta ProposecI/No Act i onb

A1te~ti* 2.
Terminate K-, or L-, or P-ue.ct.r.arCotiinati.m of MY TWC

K .I’ L ., P
A1tumttW3.

Teminationd (K, L, and P) I

Wetlands/ Operatio. of K-Reactor Operate (K-Reactor Rec.rre.t 1.*. of .
habi tat.

rates of
w,tho. t cooling to~r: “, thout cool i.g tower] 670 acre, of “d, are
Recurrent 1.ss of 670 -~h~-. SOW
:,,,s of previously
,Wcted wetl and. in Pen
Branch a“d del t.;
additional loss of 10-12
acres of p,evio”sly
.niu.ac ted forested
wetltids per year.

Oper.3ti 0. of K-lfeactor Operate (K-R@actor
with c..ling toner: Los% with cool i “g tower)
of 170 acres of
PTeVi ..s1 Y i~a.ted
mtlands by res.~ti.a” of
product{.”.

Oper.ti 0. of L-Reactor:
Loss of negligible amount
of forested wetl a“ds :
scae minor adjvstae”t of
Steel Creek corridor and Temi nate
del t. from i ncveased
flow wuld occur.

Operation of PAeactOr:
Little or no ~tla”ds
iqIact; f ros cot i n.ed
ope,at, o”.

vre.io..ly
iwacted wetlands;
additi.anal le.. of
IO-12 acres of
pr!.i..sly
U. I Vatted
forested wetlands
per ye...

Recovery and
revegetat i 0“ of 500
of the 670 acres of
Pr..i0.s1 Y i~.cted
Wtlands. Addi-
tional 10ss.s of
10-12 acres per
year of pre.io”sl y
un>~acted wetl and.
-.1 d stoP.

.0ss r
Wtla”
n.gli g,...,
minor adjustment
of Steel C-?ek
corridor . ...
from i “C,ea,..l
flows would

See Al ternati V. 3. See #

.,.!.

,., ,je, La

hltelnative 3.

~ittle or no ~tla”d, NO additional iwacts.
8va. ts from 1,350 acres of wetl a“ds (67o
conti “ued .aperat ion aces . . Pe” Bra”.h and 6W

.c~S ~ Steel Creek) ~ul d
co”ti n“e to revegetaie

NO wetlands i~act.

Aquatic iwacts

Erosion 1~.ct. from reactor OPer.te (K-Re..tor
discharges muld be total

Stream erosion. Stream erosion, No irpacts frm
w,tho. t co.ali”g tower) sedi~”tati.n

Erosion i~acts
sedimentation erosion wuld diminish

of those from i.divid.al
reactors operate I K-Reactor Erosion a.d

w,th cool ina toner) sedinc”tati.a.

rc

rc

i wac t. W1 d I
diminish,



Table S-1. Comparison of Imact. of Alternatives (Page 5 of 10)

Alt,rlutiw1.
rwact~ Pr.posedlflo Acti onb

Albnutive2.
Terminate K-, or L-, ov P-Reacto~ or Codi..tion of Any Tnoc

K . . L . . P
Alternative 3.

Terni.ationd (K, 1, and P) I TC

Chemical Iii nor chemi..1 i qacts i n
L-Lake a.d Par Pond as
n.trie. t levels increase.

lhermai Restri :t ions i Tosed on
operation of L-Reactor so
that L-Lake t~rat.re
does not exceed 32.2-C
(90° F) over 50% of lake.
Fish kills in Indian
Grave Ilranch, Pen Branch,
L-Lake, and Pond C a;
startup.

E.t.ophi cation A.oxi c zone formti on
/a..xia cmmc.. in hype.lirnion of

southeast 1akes i. %.-r
is i n..ca%ed in L-Lake
and Par Pond because of
therm] loading.

Threatened and Potential iqact. have
endangered bee. IDiti~ted by
species p..vi.i0. Of Off site

foraging habi tat for wood
stock. W i~act o.
other species.

Mater quality Liquid effl.ents
(.onthewl ) di ..harged to onsi te

streams ~.ld be in
c-1 ia. ce W+th NPDES
pem, t req., resents.

Op.,.te M. i~act Minor chemical Minor che.i cal
i T.cts in L-Lake. iwacts i n Par Pond.

Operate (K~eact., Fish kills .cc.r Fish kills i. upper Fish kill. in Pond C
without cooling toner) O“l Y at startup. L-Lake . . startup.

Fish absent in
on startup

Restri <ted reactor
nnin corridors or .perat ian he”
creeks bel . . L-Lake exceed.
react., discharge 32.2-C (X-f}.
during power See Al ternati .e 1.
operation

O~rate {K-ReactQr Cool i.9 tower wi11
w,th cooling tower) mit i gate above

irpacts; strea
te~erat.re wi 11
mot exceed 32, 2-C
(90°F)

Clperate No i upact E.trophi cati o“, Eutrophication,
anoxia in anoxia i.
hyp.al imi on of . hypolimion of
L-Lake Par Pond

Ter8inate No iwact See Alternative 3. See Al ternati .e 3.

Op,,at. POte”t ial iwcts Potential iwacts Potential $Wacts
have been have be:. mitigated have bee. .i tigat.d
.i tigated by by offs? te -asures. by offs, te measures.
off si te was. res.

Teminate See Alternative 3. See Al temati .e 3. See Al ternati v. 3.

Operata Liquid effl.e”ts discharged to on.ite .treuis would be in
cowl i ante .< th fuQES permi t .equi ,-nts.

Terminate Liquid effluents fr.m reactor% would es.e”ti ally be
el imi”ated,

Che.i cal co”cent rati on ‘.o.1 d
diminish.

N. thermal discharges to
onsite water bodies; SRS
IM.1 d P.V Savannah Ri .er
water to L-Lake to rnintai.
Steel Creek discharge at
1.5-3.0 cubic n?ters (53 to
106 c.bi c feet ) P,. second
toprotect fish and spami ng.

Anc.xic zone would
substantially dimi”i$h.

Fowr habi tats on SRS w.ld
be .estorcd. Off si te
aitiaat ion =as. res w.ld

Tc

Tc

Co”t;””e I Tc

liq.+d effluents frw
reactors m.ld essential 1y
be eliminated. Tc



labl. 3-1. C_risM of l~a.ts of Alternatives (Pw 6 of 101

Al-i m 2.
Altennti= 1. Tetiaate K-, or L-, or P-flm.t.r or tiinatim of my r-c AIXti~ 3.

l~cta PIvposed/flo Act i mb Ku L u r Temi.atic.nd (K, t., and P) I m

%1 id _te All onsite .nsal.~l@
(nanradioacti w daestic waste [3.W
~ardous I etri c tons [about 3,%7

tn.) per year]is
packaged and di spnsed of
i. 371Slandfill.
tistic waste md
sanitary mste sludge ●re
disposed in sRS landfills
-d sludge pit.

ifuardous waste ~rati cm of K-, L-, ard
P-A..< t.rs and s.PP.Jr3
f a.i 1i t i es generates
about 225 c.bi c =ters
(295 cubic yards) ~.
year of h-rd..s mtes.
~i.h ~.ld b. dispo~
of i. approved facil i tics.

%1 id lw-levsl @ratio. of K-, L-, +
rtii met i ve P-neactom generates
uaste abo.t 2 ,013S cubic =ters

(2,623 cubic yards) per
year of solid Iou-l .-1
.tiioactive uastel, *ich
unuld h disposed of on
SRS; this does not
include other 37fS
facilities plus of fsi~
receipts.

fli xed waste L7peratiam of K-. L-. and
P-lteactors and SU~li
facil i ties wld generate
about 4,750 c.bi c mtem
[6,213 cubic yards) per
9ear of M xed mstes.
~ich m.ld be dispo~
of 0. $u$.

*rate Kbwt 1.200 8etric About 1.200 Rtric tit 1.2013 =tri.
tons (1.322 tons) tans (1.322 tlms) tms (1,322 tons)
Wr year *r w. *r wr

red lute 3n Al temative 3. % Altinutive 3. see Altematiw 3.

S.b.tant ial reduct<m i n
generation of ..1 id aad
daestic wstes.

*.te tit 75 cubic tit 15cubic Abwt ?3 cubic =ters
-te.s (96 cubic -Sers (W c@i c (X cubic yatis) pr
mrds) kr year ,.nfs) per P, w.

Tern nate % Al tenutive 3. See Altenntive 3. k Alternative 3.

*ra3e tit 640 cwbic w 675 cubic- About 690 cubic
Rters (037 ctii c =tirs (~ *i. =tcrs (303 cubi C
yards) Pr *r yards) F fear yards ) per year

T+.tc 3re Al tenutive 3. See Al&nutim 3. % A1tel’Ntive 3.

IlpcrAti tit l.saocubic tit l.SEO*i. About1.5M cubic
=ters (2,067 cubic -ten (2.061 &i. mtcm {2.047 cubic
yatis) per *r w*) -r year fards) per par

led lute Sm Al t.nutive 3. % Altenutive 3. S.?e Altinutivc 3.

S&stmtialred”ctimin
generatim of h=ardws
-St,.

S&stantial reductim in
gmatim of low-level
WStes

Substitial reduction i.
werattm of ●ixed wstes.



lable S-1. Comparison of [reacts .f Alternative. (Page 1 of 10)

A1tc_ti~ Z.
Al ~~tiwe 1. remi ate K-. . . L-, . . P-Reactor or codi nation of by r-c Altcnuti~ 3.

[*acta Propased/M tit i .nb K . . L . . P Tetmi.ati.and (K, L. and P)l ‘CC

rrams.ranic
ITPu) waste

High-1evel

~XXctive
m wastes
~

1-

Operati.. of K-, 1-, and
P-React.r. would generate
abo.t 1, 130 cubic =eters
11,478 c.bi c yards) per
year of TRU wastes, *i ch
e.entual Iy ~.ld be
di sposcd of off SRS.

OPer.t i.. of K-. L-. ..6
P-Reactors 1,0”1d generate
about 1,600 cubic =eters
(2 ,093 c.bi c yard.) per
year of high-level Iiq”id
radioactive waste.

ce*iu=-137 Ces~-137releasesfrom
0.s, te stretieds (about
72Z from reactors)
producemxim.
,nd, viduz,l ‘ME of akut
0.28 .illi.- Pr year.

berate About 371 c“bi c A6..t 377 cabi c A60ut 377 c.bi c
Ceters [ 493 Cubic meter. (493 ..bi c meters ( 493 c.bi c
yards) P., year yards) per year yards) per year

re”i”ate See Al ternati.e 3. See Al ternat i.e 3. See Alternative 3.

Substantial reduction in TRU
waste f ,Om react.,.
C..t i..ed wrk+f f of stored
retrievable TRU -ste for
sh, p-nt to *st. Isolation
Pilot Project.

Operate About 533 cubic About 533 c.bi c About 533 cubic
eters (697 c.bic -ters (69? c.bi c -ter. (697 c.bi.
yards ) per year yards) per year yards) per year

Temi. ate Substantial reduction of 8aste generation. See Al ter”ati .e 3.

Substantial redaction of
high-1 eel waste f rm
reactors. klark-of f of about
8,400 cubic feet.rs I1O,987
c.bi c yards) per year of
high-l evel ~stes stored in
tanks =“1 d co.ti .ue, as
m.ld rep?ocessi “g of
research reactor >pe. t fuels
[abo.t ZOO cvbic inters (262
c.bi c yards) per year].

operate
Wximm indivfd.al 0.01 0.11 0.081
EIJEe lmillir- Der
ye.,)
Collective ME 0.039
to p.pul ati 0“
within L713kilometers
(50 ●iles) and
d.-riv.r water
“s,.s (p, ,s0”- ,-
per yea,)

0.45 0.32

‘cc

Tc

S.bstanti al idiate
reduction i. off site doses
from res”spe”$i.n of C.–137
due to reduced fl o. and
teqerat”re.

I
Tc

Termi “ate See Al te..at iv. 3. See Alternative 3. See Al te.nati ve 3.



Table S-1 C.Warison of lw.cts of filternatives (Page 8 of 10)

&ltcWti* Z.
AI LenutiW 1. Terminate K-, or L-, or P-Reactor or Cotiinatio. of Any Twoc

LWact’ Proposed/No ACti Onb K or L
Alternative 3.

or P Te.mi.ationd [K, L, and P)l TC

Normal .perati onf

Radiat i.. dose 0.58 millirem per year,
mxi m. (Nat.rz.l backgro..d.296
individual milli,w per year

Population 22.0 person-rem per year
withi. 60
ki loeters
(50 mi+es)

Oohnri ver 9.49 person-rem per year
wte r users
only

(tiovedoses i n.1 ude
... .,. cesi.m rembilizati..

associated W<th reactor
OPerat i on)

Heal th .f fects
(annual )

hximn fatal can @r ri!k is
$individual” risk 2.3 x 10- per year

?op.latio” 8.8 x, 10-3 excess cancer
ri sk fat?.l, ty
within
W kilometers
(5O ❑iles)

D.wri.er .ater 3,8 , IO-3 eXC.SS cancer
users fatal i ty

Operate

Dose - area fence 99 79 76
(.i 11i rem per year)

Mx:m. of fsi te 0.20 0.26 0.24
(including CS-137)
(ml 111rem per year)
(DW limit . 100
mill i rem per year)

Collective 7.2 7.5 7.4
( incl.ding CS-137)
(person-rem
per y...)

(Perso.-rm Pe. 6.6 1.4 1.5
year )

lemiate See Alternative 3. See Alternative 3. See Al te.”ati.e 3.

Operate

Mxiwm ;.diwid.al 0.81 , IO-7 I.O , IO-7 0.95 x 10-7
r< sk

Population risk 2.9 x 10-3 3.o . IO-3 2,9 x 10-3
within 80 kilometers
(50 niles)

D.mlri.erwater 2.6 x 10-3 5.5 x lo~ 6.1 x 104
users

Radi active releases f r..
K-, L-, and P-React.rs and
support facilities would
diminish by at least 1 order
of nngnitude. No
signi ficant change i.
i“div+d.al or collective
radiation doses from all
source,.

Radioact iv. releases f ram
K–, L-, and P-Reactors and
support faci 1i ti es ti.ld
dir.i”ish, as noted above.
There u,.ld be “. excess
health effects (ca.ce.
risks) due to radioactive
,,1s,,,s from the .eactors
and support facilities.

Temi”ate See Al ter.at i ve 3, See Alternative 3. See Alternative 3.



Table S-1 Covari son of [watts of Alternative. (Page 9 of 10)

filtinntiw z.
Al@nutiW 1. Terminate K-, o, L-, o, P.React.r ., C&inati.n of Any Twc

I*acta Proposed/No A.ti..b K or L
Alternative 3.

or P Terminationd (K, L. and P) I ‘IC

4ccidents

Pr.babl e 2-6...
i.di.id.al
effective dose
equivalentat
the SRS boundary

Probable Z-hour
individul
thyroid dose
at the 5KS
boundary

~
w PrO~t fatality

risk(per
reactor-year)
for individual
vfthi. 1.6
kil~ters (1
●ile) of SRS
boundary

Latent fatal i ty
risk (per

0.51 ,M

0.39 rem

B “ 10-”

1.2 x lo-

reactor-year)
for i “di v,d.al
within 16 Both severe accident
ki Iwtee. (10 r,sks are ~11 within
miles) of Draft DOE Safety Goals.
SRS boundary

co-i t=nt of Resource co-i tmc”ts
resources include ~ter and ener9y

.s., coal and .i 1 for
po~r, labor, chemicals,
and raw material s
Electric power de-.ds
for three reactors muld
be 175 ~9aWatts,

Ooerate

Onsiteg

Offsi te9

*si teg

Offsi tog

Wsiteh

Of f.i te

Msitch

offs{ tei

Terminate

20.9 22.0

0.41 0.51

2.5 2.5

0.39 0.39

See Alternative 3. See Alternat i .e 3.

1.6 x 10-7 1.6 x 10-7

5.9 x 10-” 5.9 x 10-” .

2.9 x 10-7 2.9 x 10-7

7.2 x 10+ 7.2 x 10a

See Al ter.ati ve 3. See Al ter.ative 3.

21.6

O.AA

2.7

0.33

Sae Al ternati.e 3.

1.6 x 10-7

8 x 10-”

2.9K 10-7

7.2 x 10a

Se@Alternative 3.

There would bQ no releases
2s a res”l t of react..
accide.ts.

Operate Resource co-i t-”ts for each reactor W.l IJ be about
.“e-thi rd of those re.. i red for the total of K-. L-. and
P-Reactors

rem: “ate See Alter”ati.e 3. See Alternative 3. See Alternative 3.

f& 1..g-ter9 e-i tent of
resources at reactors:
reduced co9i t=. t at
s.ppoct faci 1i ties.

SRS CleanuP and
institutional control would
continue.

m



Table 3-1, Comparison of Iwacts of Alternatives (Page 10 of 101

AILuuLim2.
AICewtim 1. Temi”ate K-, or L-,orP-fleactor or C*i.at i on of Any TWC Al~tiwe 3.

[*acta PtOposed/b Actionb K- L or P remi.atio”d (K, L, -4 P)l TC
—

A cai tment for electricity
to pm river ~ter to
maintain Steel Creek flo- , ‘cc
~.ld be req. ired i.
addi t ion ta 2.5 OegaUatts
f., each reactor.

a. tiere spcci f ied, the i~cts consider the i~cts of reactor ope.ati o. and rout i.e operations of the faci 1i ties supporting reactor operation ( .uw.?i
facll i ti es ). Section 4.1.6 presents a detai led asses.-nt of impacts, including th-e f- support faci 1i ties.

b. The Proposal titionlfk-kcti on, al ternative is defined ~s the co.tin.~ ope~at ion of K-. L-, ad P-12eact.rs.
target replacement and f.. MI. tuunce.

Wrat+o. includes moml outages far f.el and
t. wne.al . l~cts 1i steal 1. thls ..1- represmt the total of the individual i~cts f,- each. reactor.

c. Al ternat i.. 2 i ..1 udes tern.at i.. of K-. or L-. or p-Aeacto.. or K + L. K + p. or L + p-Aeactors :. the $~i -t, future ..d -i .tai.i.9 !. ..ld $t..dby.
lhe rrnini .g rea~tors -.ld .o.ti..e to -rate. lWacts are show for operating . . ter8iMting s~.ation of each reactor. 1. general, IWacts fra9
o~rat! ng or ~e-tnating -y. tnc. _cto= -uld be additive. For cohinat ions involving the temi.at i.. of K-React.< ~ratirm, WE also would temi nate
the construc~, on of the cool !ng t-r.

d. The Temi .at 1M altemativelsdef,mcdastemin.ti.9 the operation of K-, L-, d P-R.actors in the i~iate future Md ~intai “ing th- i. cold standby.
e.
f.

2:

i.

2LIE = effectiye d?.. Wi.alent.
Norml operation ,ncludes the . . . of s~ tisim.
fF.e to 2hour exposure, with t~icil rntaml~ ical c?.di tion.. for a. accident ..sul tin f r- ● reloadfn error (32 core =1 t).

7 ?fiY ..r!~t. i. ..,+te WPUI .t~.. ‘?... -d fatality ,1 sk. d.e to di f ferj n9 _t_rOIWi c* Or tapWr@~ca c~diti ons =n9 the three reactOrs js exPect~
to b .! th,. the boundsofun:erta!r.tyofthe~ere accident analysis.
~Y var~~ce i. of f$l te. fata! I ty r~sk. he t. d, f f~re.t .?tMw109~c.l O. toPogrvhical conditions or S1i t d, ffercn.es in cmter of radii for thef.”
diffe.cnt reactor Iocatlans 1s expected t. be m thin the bounds ofun.ertaint y of the sever. accident ana Ys!s.

I Tc



4.5 MITIGATION MEASURES

The EI$ discusses a number of mitigation measures in addition to those that
are included in the preferred alternative. These alternative mitigation
measures include the following:

●

●

●

●

●

●

●

Containment dome

Internal containment structure

Detritiation system

Cnnfinement improvements

Elevated piping concept

Entrainment mitigation

Thermal mitigation

Tc

The EIS discusses major Federal and State of South Carolina environmental
requirements that apply to tha operatinn of K-,’L-, and P-Reactors.

In addition, two F,xecutive Orders, Floodplain Management (EO 11988) and
protection of Wetlanda (EO 11990), apply tO the OPeratiOn Of these reactOrs.

Appendix A. OF NU~~S P P

Appendix A, which is classified, provides a quantitative discussion of the
need to produce nuclear materials and of the capabilities of the Savannah ‘c
River Site reactors to produce material at various power levels. It also
addreasea the capabilitiae of other production nptions.

Appendix B. ~

Appendix B discusses continuing environmental studies and monitoring at SRS.

Appendix C.
OF ~ I

Tc
Appendix C contains public and agancy co~ents on the Draft E18 and the
Department of Energy responses to thasa comments.

8-15



LIST OF ACRONYMS AND ABBREVIATIONS

AAcs

ABS

AC

ACNFS

AEA

AEC

ALARA

ANsI

ASME

BBC

CCDF

CEQ

CERCLA

CFR

CHRS

Ci

CIF

COE

Cpm

CPZ

cRAF

CWA

DBA

DBE

DC

Airborne Activity Confinement System

Automatic Backup Shutdown (systern)

altemat ing current

Advisory Committee on Nuclear Facility Safety

Atomic Energy Act

U.S. Atomic Energy Commission

as low as reasonablY achievable

American National Standards Institute

American Society of Mechanical Engineers

balanced biological community

complementary cumulative distribution fwction

Counci1 on Environmental Quslity

Comprehendive Environmental Response, Compensation, and
Liability Act

Code of Federal Regulations

Confinement Heat Removal System

Curie

Consolidated Incineration Facility

U.S. Army Corps of Engineers

counts per minute

Cantingency Planning Zone

Comet Rendezvous Asteroid Flyby (NASA mission)

Clean Water Act

design-basis accident

design-hasis earthquake

direct current

I Tc

I Tc

I Tc

I
Tc

[ Tc

I Tc

I l’c

I Ic

I Tc

I Tc

I Tc

AC-1



TC i DEGB

~E I DNFSB

DOE

DOE-HQ

DOE-SR
Tc I

DOT

DPSOL

DPSOP

D20
Tc I

ECS

xc I
EID

EIS

EOF

EPA

EPZ

l’c ETF

FEIS

‘rCI
FR

‘rCIFWPCA

Fws

GDNR
Zc I

G-M

TC I G~

!cC HEPA

double-ended guillotine break

Defense Nuclear Facilities Safety Board

U.S. Department of Energy

U.S. Department of Energy - Headquarters

U.S. Department of Ruergy - Savannah River Operations Office

U.S. Department of Transportation

Du Pent Savannah Operating List

Du Pent Savannah Operating Procedure

Defense Waate Processing Facility

heavy water or deuterinm oxide

Rmergency Cooling System

Environmental Information Document

environmental impact statement

Mergency Operations Facility

U.S. Environmental Protection Agency

Mergency Planning Zone

effluent treatment facility

final environmental impact statement

Federal Register

Federal Water Pollution Control Act

U.S. Fish and Wildlife SeNice

Fiscal Year

Georgia Department of Natural Resources

Geiger-Mueller

Gang Temperature Monitor

high-efficiency particulate air (filter)

AC-2



HLW

INPO

ISEP

kg

km

kW

L

LET

LLNL

LOCA

LOPA

MAccs

MCL

~g

ml

MMI

mrem

MRS

mW

NAAQS

NAE

NAS

NASA

NEPA

NERP

NESHAP

NMFS

high-level waste

Institute of Nuclear Power Operations

Integrated Safety Evaluation Program

kilogrm

kilometer

kiloWatt

liter

linear energy transfer

Lawrence Livermore NatiOnal LabOratOrY

loss–of-coolant accident

loss-of-pumping accident

MELCOR Accident Consequence Code Systern

msximum contaminant level

milligram (one-thousandth of a grin)

milliliter (one-thousandth of a liter)

Modified Mercalli Intensity

millirem (one-thousandth of

Moderator Recovery System

megaWat t

National

National

National

National

National

National

National

National

a rem)

Ambient Air Quality Standards

Academy of Engineering

Academy of Sciences

Aeronautics and Space Administration

Environmental Policy Act of 1969

Environmental Research Park

Rmission Standards for Hazardous Air Pollutants

Marine Fisheries Service

AC-3

Tc

I xc

ITc

I Tc

Tc

I‘rC

ITc

Tc

I Tc

I Tc

I Tc

I Tc



Tc

Tc

NOX

NOI

NPDES

NPL

NPR

NRC

Nws

NWSM

OCC-A

PCB

PDS

Tc I
ppm

PRA

‘c QA

rad

RC

RCW

rem

TC IRSMACS

RI

TC IRIMP

RRSS

RSIP

SAAP

SAR

SCDHEC

nitrogen oxides

Notice of Intent

National Pollutant Discharge Elimination System

National Priority List

New Production Reactor

U.S. Nuclear Regulatory Connnission

National Weather Service

Nuclear Weapons Stockpile Memorandum

Offsite Communications Center of Aiken, South Carolina

polychlorinated biphenyl

plant dsmage state

parta per million (10–6)

probabilistic risk assessment

quality assurance

radiation absorbed dose

release category

Resource Conservation and Recovery Act

roentgen equivalent man

remote emergency monitoring and control system

reactor incident

Restart Issue Management Sys tern

Reactor Room Spray System.
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CRAP2’ER1

PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action is to ensure the capability to meet nuclear ~c
material production requirements. The operation of K-, L-, and P-Reactors at
the U.S. Department of Energy (DoE) Savannah River Site (SRS) would serve this
purpose at least until new production capability has been demonstrated.

Tritium is needed to build and maintain the nation’s nuclear weaPOns
stockpile, to support weapons and nonweapons research and development, and for
other minor uses such as medical and luminescence application. Plutonium-238
ia used for space and military missions and medical applications; additiOnal
quantities will be needed in the near future to support planned space and ~c
military missions. DOE is responsible for maintaining the capability tO
produce certain nuclear materials, such aa weapons-grade plutonim
(plutonium-239), which might be needed in the future fOr a varietY Of defense
and nondefense uses.

1.1 PURPOSE

DOE operates a nuclear reactor production complex at SRS in South Carolina tO
produce tritium, plutonium, and other nuclear materials for the U.S. Nuclear
Weapons Program. Three SRS reactors (K, L, and P) are operational; at
present, their safety and management systems are undergoing improvements.

The 1990 Nuclear Weapons Stockpile Memorandum (NWSM) indicatea that there will
be a continuing need for the production of tritium to replenish material lost
from the current weapons stockpile through decay and to support ongoing ~~
warhead-modernization programs. In addition, the production of tritium for
defense purposes enables DOE to provide material for Comercial applications.
Plutonium-238 is needed for space missions and other Duruoses. In the future,. .
there might be a need for additional weapons-grade plutOniLmi and other
reactor-produced isotopes.

Appendix A (which is classified) cDntains a quantitative discus6iDn Of the
need tD produce nuclear materials, including the capability of alternative
production sources to meet the need. In addition, Appendix A examines
delaying the resumption of production at one or mDre reactors, including
delaying the resmption of production at K-Reactor until the completion of a
cooling tower.

Tc

The continued operation of K-, L–, and P-Reactors is proposed to ensure the
capability to meet the currently defined requirements for tritium and
plutonium-238, at leaat until replacement production capability has been
demonstrated. DOE has proposed to site, construct, and operate new prDductiOn ~c
reactor (NpR) capacity to ensure a long-term, reliable supply of defense
nuclear materials. NPR planning and preliminary design activities have begun;
however, DOE will make no final decisions regarding that propOsal until the
completion of an environmental impact statement (EIS). Current plans estimate
that NPR production capacity could be available in the year 2000.
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Pursuant to the Atomic Energy Act (AEA) of 1954, as emended, DOE is
responsible for developing and maintaining a capability to produce nuclear
materials required for the defense of the United States. DOE also is
authorized to provide certain nondefense nuclear materials, including
plutonium-238, for the power generators used in civilian space missions and in
terrestrial applications.

The primary use of nuclear materials in defense progrems is in building and
maintaining the nation’s stockpile of nuclear weapona. Two materials required
for the production of nuclear weapons, tritium and weapons-grade plutonium,
are produced through the irradiation of target material in nuclear reactors.
Because tritium decays at a rate of 5.5 percent per year, it must be
replenished periodically in nuclear weapons to maintain the stockpile. Other
requirements for nuclear materials arise because of changes in the character
nf the weapons stockpile; for research, development, and testing; and fnr the

L-15-06 inventories needed to operate production and recycling facilities. Materials
s-12-03 from recycling from existing weapons and recovery from retired weapons are
A-06-08 included in determining if the production of nuclear materials is needed to
A-76-04
L-31-03 meet requirementts. (Appendix A, which is classified, contains quantitative

projections for nuclear materials production requirements based on the 1990
NWSM, descriptions nf the processing complex, and analyses of the capabilities
of alternative production sources to meet the requirements.)

‘l!CI
The AEA defines the DOE role in national security activities. The legislation
assigns to DOE the responsibility for developing and maintaining the
capability to produce nuclear materials required for the defense of the United
States. The primary use of nuclear materials produced by DOE is for building
and maintaining the Natinn‘a stockpile of nuclear weapons. The Nuclear
Weapons Stockpile Plan, as included in the NWSM, is the Presidentially
apprnved doc~ent that directs the production of, and retirement of, nuclear
weapona. The President also directs the establishment and maintenance of

~C Inuclearmaterial reserves.

The NWSM is forwarded annually from the Secretaries of the Departments of
Energy and Defense via tha National Security courIcil to the President for
approval. The NWSM reflects the size and composition of the stockpile needed
to defend the United States and provides an assessment of the DOE ability to
support the proposed stockpile. Many factors are considered in the
development of the NWSM, including the status of the currently approved
stockpile, arms control negotiations and treaties, Congressional constraints,

L-02-01 and the status of the nuclear material production and fabrication facilities.
S-03-03
C-ol-ol Revisions of the NWSM are iesued when any of the factore indicate the need to
A-06-01 change the requirements established in the annual docment. The current NWSM,

which was approved by President Bueh on July 12, 1990, authorizes weapon
production and retirements through Fiscal Year (FY) 1995. It also provides a
projection of material requirements for the FY 1996-2000 pariod, DOE based
the revised analyses in Appendix A on this new NWSM, Appendix A also presents
an analysis of a potential revieion of the newest NWSM,
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DOE proposes to continue to base its production and outage schedules fOr K-,’
L-, and P-Reactors on providing the capability to meet the need fOr nuclear1
materials established by the July 1990 NWSM, which took into acco~t the
changing world geopolitical situation, and Other missiOn needa. When the
President approvea a new NWSM, or a revision based on changes in that
situation or other factors, DOE will reexamine its production schedules, and
change them as appropriate to meet changing nuclear material requir.ementao
The generation of each new NWSM incorporate the effects of atrateglc arms
reduction treatiea, current world geopolitical situations including potential
future scenarios, budget constraints, and other such factora. Therefore, the
production schedules for K-, L-, and P-Reactora will continue to take into
account the changing world geopolitical situation.

L-02-01
L-37-1O
L-39-01
S-03-03
s-33-02
C-ol-ol
c-18-02
A-06-01
A-06-07

DOE has recognized the potential that material requirements could decreaae in\~c
the future due to the changing world geopolitical situation (e.g., potential
Strategic Arms Reduction Talks Treaties; potential reduction Of U.S. tactical
presence in the North Atlantic Treaty Organization) and budget cOnatraints~
and has included an analyais of a potential reduced–need scenario in Appendix L-0*-01
A. (Conversely, there is also a potential that the world geopolitical L-37-03
situation could necessitate an increase in material requirements.) S-03-03

C-ol-ol
A-06-01

Ensuring the capability to meet the material requirements established in the
NWSM enablea DOE to satisfy requests for relatively small quantities of
nuclear materiala for other applications, including the following:

● Tritium fnr use in nonweapons research and development

● Tritium for comercial and medical applications
ITc

. Other isotopes (e.g., califomiw-252, merici~-242* krypton-85,
cobalt-60)

During 37T1989 and 1990, DOE and the Department of Defense (DOD) implemented TC
several initiative that allowed DOE to meet the demand for tritium while the
SRS production reactors were shut down. These initiatives included the use of
tritium process inventories and coordination between DOE and DOD to meet
current needs with smaller inventories.

Plutonium-238 is needed for varioue applications by the National Aeronautic
and Space Atiiniatration (NASA) space program, DOD, and DOE. At present, DOE
has approximately 59 kilograms of plutonium-238 in inventory. Through 1999,
134.8 kilograms nf plutonim-238 are needed to suPpOrt NASA, DOD. and DOE
applications. The currently identified requirements are 22.0 kilograms for a ~c
U.S. Navy mission; 62.0 kilogrems for NASA applications, which include the
Comet Rendezvou8 Asteroid Flyby (CRAF) and Caasinf miseions; and 50.8
kilngrams for DOE to maintain two process lines for NASA and Navy products,
conduct safety testing, perform qualification teeting for advanced
radioisotope thermal generators, and allow for annual decay and process L.j,.o~
losses. Newly produced material is nece8eary to raise the isotopic content of L-47-01
the existing inventory to specification levels. This 18 achieved by blending ;::j:;:
existing low-assay material with newly produced material of higher aeeay, L-48.31
about 85 to 90 percent plutonim-238. Without new production, about LO
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l’c
L-47-04
L-47-05
L-48-36

percent of the existing inventory cannot be used becauae of its low isotopic
asaay. New material ia also required to replenish the strategic inventory as
well as to meet program requirements. The SRS reactors are considered to be
the only facilities capable of meeting these near-term needs. The Nuclear
Weapons Council has confirmed a demand for plutoniw–238 that will exceed the
DOE supply in the early 1990s (Herzfeld, 1990). In particular, Congressional
approval of FY 1990 starts for the NASA CRAF and Caasini projects, and
confirmation of a claaaified Navy miaaion with plutonium-238 requirements in
1991, 1992, and 1993, will require early resumption of plutoniurs-238
production by DOE.

Tritium requirements plus requirements for plutonium-238 constitute the
anticipated demand for reactor capacity to produce nuclear materials through
at least the mid-1990s. Although not currently anticipated, a need for the
production of weapons-grade plutoniwn and other nuclear materials in SRS

l!c reactors could develop in the future.

The continued operation of tbe SRS reactors would enable DOE to provide the
capability to meet production requirements for tritium and plutonium-238, and
would ensure the capability to produce nuclear materials as necessary, at
leaat until replacement production capability has been demonstrated.

REFERENCE

Herzfeld, C. M., 1990. “Plutonium-238 Requirements Assessment: 1990 Update,”
U.S. Department of Defense and U.S. Department of Energy, Nuclear Weapons
Council, Washington, D.C.
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CHAPTER 2

PROPOSED ACTION AND ALTERNATIVES

The proposed action in this environmental impact statement (EIS) is tO
continue to operate K-, L-, and P-Reactors at the Savannah River Site (SRS;
see Figure 2-1) to produce nuclear materials as needed, at leaat untilI~c
proposed replacement reactors are available and fully demonstrated. The EIS
considers the following alternatives:

1. Continue to operate K-, L-, and P-Reactors at SRS (the proposedIL-02-ol

action) (Section 2.1) - This is the preferred alternative of the U.S.
Department of Energy (DOE) and represents no change frOm the current
situation (i.e., no action).

2. Terminate operation of one or two reactora at SRS in the immediate
future and maintain in cold standby (Section 2.2).

3. Terminate operation of K-, L-, and P-Reactora in the immediate future
and maintain the reactors in cold standby (Section 2.3).

4. Other production options to K-, L-, and P-Reactor operation
(Section 2.4).

● DOE reactor options
● Technology optiona
● Other supply options

DoE proposes to continue to operate K-, L-, and P-Reactors at SRS to ensure
the capability to meet currently defined requirements fOr triti~ and
plutonim-238, at least until replacement production capability has been
demonstrated. Ensuring the capability to meet the material requirements
established in the Nuclear Weapona Stockpile Memorand~ (NWSM) enables DOE to
satisfy requests for relatively small quantities of nuclear materials fOr
other applications.

Terminating operation of one, two, or all three reactors in the immediate
future would result in DOE not having as much capacity to meet nuclear
materials requirements. Termination in the immediate future would require the
cessation of the programa and activities currently underway to modify and
upgrade the reactors, and placement of these reactors in a cold-standby
status, as described in Section 2.2, without having completed such upgrades
and demonstrated the capability of each reactor to resume production. Any
plan for the potential recall of the reactors from cold-standby status for
reswption of production would be hampered by the uncertainty in the schedule
for the completion of upgrades and a demonstration of production capability.

DOE has evaluated several alternativea tO the production nf the reauired
quantities of tritium in SRS reactors. These include production in “other
DOE-owned reactors, such as the N-Reactor at the Hanford Reservation or small
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in civilian power reactors; by advanced
‘,

research and test reactors;
‘\\

technologies such as linear accelerators or more speculative technologies such
as fusion reactors; or by procurement from foreign nations.

Other DOE reactors would require conversion to produce tritium, a process
requiring 4 to 6 years, and therefore would not be capable of meeting tritiUm
requirements during the conversion period. Further, the excessive coats of
such conversions and of converting and maintaining needed support facilities
and staff, and the significant technological and schedule risks of conversing, Tc

eliminate the conversion of these reactors as a reasonable alternative.
Rebuilding an existing reactor facility, such as C-Reactnr on the SRS. would
take nearly as long as the construction of a new reactor, and, therefore, is
not a reasonable alternative.

me production of tritium for defense purposes in civilian nuclear Power
reactors is technically feasible, but is contrary to the national policy
separating civilian and military uses of nuclear energy. Similarly, the
regular procurement of tritium from foreign nations is contrary to U.S.
policy, as well as the policies nf some POtential fOreiSn ‘uPpliers-
Therefore, these alternatives are not considered reasonable.

The use nf linear accelerators fnr tritium production is technically possible,
but would require considerable time to develop production feasibility. FusionITC
reactors as a source of tritium supply are highly speculative, because the
basic demonstration of a sustained fusion reaction has yet to occur.

DOE has also evaluated potential production options for plutonium-238; these
include the Fast Flux Test Facility/Fuels and Materials ~smination Facility
(FFTF/~EF) at the Hanford Reservation, Richland, Washington, and other DOE
test reactors. Construction and modification of FFTF/~EF required to support
plutonim-238 production would not meet schedule requirements fnr National
Aeronautics and Space Administration projects and a classified Navy mission;
therefore, continuing the production of plutnnium-238 in SRS reactors is the
only reasonable alternative.

The construction nf naw production reactnr capacity is nnt considered as an
alternative to the proposed action in this EIS, because this EIS considers
alternatives to allow DOE to meet requirements at least until replacement
production capacity has been demonstrated. The time required for the ~E
procurement, dasign, and construction of this new capacity is too long to
satisfy nuclear materials requirements in the near term. Although proceeding
with cnnatruction of new production reactor capacity is proposed by DOE, the Tc
schedule cannot be accelerated sufficiently to satisfy near-term material
requirements.

Thus, there are no reasonable alternatives to the continued operation of K-,
L-, and P-Reactora to ensure the capability to meet nuclear materials ~c
requirements, at least until new production capability bas been demonstrated.
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L-37-07

L-37-02
L-44-07
C-03-04

L-05-01
L-37-02
L-44-07
C-03-04
A-07-02
S-12-1O

L-48-04
S-08-01
C-03-03
A-08-01

2.1 PROPOSED ACTION AND NO ACTION - CONTINUE TO OPERATE K-. L-. AND
P-REACTORS AT THE SAVANNAH RIVER SITE

Under this alternative, DOE would continue to operate K-, L-, and P-Reactors
at SRS as necessary to meet nuclear material production requirements (based’
primarily on the annual NWSM). DOE would schedule production runs and outages
for these reactors to meet the needs based on the then-current NWSM, and other
requirements for nuclear materials, while accommodating continued
implementation of safety and environmental enhancements. Under this

alternative, DOE would continue to operate all three reactors over a wide
range of production capacity to meet nuclear materials production needs.

This range of production cepacity extends from the operation of K-, L-, and
P-Reactors at full authorized power to yield the maximum production possible,
to one or more reactors operating at less than full authorized power to yield
intermediate production rates, to maintaining one or more reactors in cold
shutdown to meet minimal production rates or ensuring the availability of
increased production capability. This alternative also includes the
possibility of placing one or more reactors in cold standby after completion
of ongoing upgrades and tests and an analysis of their capability if the
nuclear materials requirements can be met. In any event, DOE would consider
placing these reactors in cold standby after new production capability is
demonstrated.

DOE considers K-, L-, and P-Reactors to be in operation during the current
outage, just as NRC considers ccmunercialnuclear powerplants that are in
extended outages for major modifications to be in operation; these conunercial
plants remain uz3dertheir operating licenses. The range of operation for the
SRS reactors encompasses a variety of operating modes; these include cold
shutdown conditions (e.g., for refueling, maintenance, or implementation of
safety or environmental enhancements); startup and power ascension (including
the component/system testing performed under conditions ranging from zero
power to msximu3sauthorized power); to operation at full authorized power as
necessary to meet production requirements.

The proposed action for this EIS also represents the no–action alternative
because it represents no change from the present DOE course of action (46 FR
18026). The proposed action includes ongoing improvements and enhancements in
reactor safety systems, training, management and administrative functions, and
general technical areas. The following sections present SRS process
descriptions. reactor descriptions. resDOnses to oversizht, process and-..
effluent monitoring, safeguards and security, and the K–Reactor cooling
tower. The K-Reactor cooling-tower impacts already have been evaluated
(DOE/EIs-0121).

Chapter 4 of this EIS analyzes and bounds the environmental consequences of
this alternative, assming each reactor operates at a hypothetical full power
of 3,000 megaWetts (the nomal range is 1,200 to 2,800 megaWatts thermal).
For comparison purposes, Chapter 4 also includes qualitative discussions of
the environmental effects ~f

3’E described fOr each reactor if

those of full-power operation,

partial-power oper~tion; these effects are
such impacts differ more than minimally from
and are included in the effects of full-power
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operation if the differences are minimal. The impacts of cold shutdown and
cold standby are essentially the same as those described for the cold standby L-44-07
condition analyzed under Alternatives 2 and 3, except the 10ss Of jObs wOuld
be less in the case of cold shutdown.

2.1.1 sRS PROCESS DESCRIPTION

The SRS production reactors are part of an integrated cOmPlex fOr the
production of nuclear materials; this complex includes facilities across the
country. At SRS, the complex includes a fuel and target fabricatiOn Plant*
three operating reactors, two chemical separations plants, a heavy-water
rework facility, and waste management facilities. The SRS fabricates fuel and
target materials into elements and assemblies for loading into the reactors;
irradiates them in the reactors; separates transuranic elements, tritium, and
residual uraniu from waste byproducts; recovers and purifies heavy water; and
processes, stores, and disposes of wastes. The Defense Waste Processing
Facility (DWPF), which is being constructed on the SRS, will i~Obilize
high-level radioactive wastes currently stored in underground tanks. The SRS
fabrication plant manufactures fuel and target elements to be irradiated in
the production reactors. Its major products are extruded enriched-uranium,ITC
aluminw-clad fuel; and lithium-aluminum control rods and targets.

Each reactor building houses one production reactOr ~d ita supporting
operational and safety systems. The reactor buildings incorporate heavy
concrete shielding to protect personnel from radiation and a confinement
system to minimize atmospheric radioactive releases. The reactors use heavy
water (deuterium oxide, D20) as a neutron moderator and as a recirculating
primary coolant to remove the heat generated by the nuclear fission process.
The recirculating heavy-water coolant is, in turn, cooled in heat exchangers
by water pumped from the Savannah River for K- and L-Reactors, and from Par
Pond for P-Reactor. Figure 2-2 shows the reactor process system.

The core of each SRS reactor is composed of individual assemblies, containing
fissile and/or target materials, which are cOmbined in variOus 10ading
patterns to form a charge. Depending on the size and design of the charge,
reactor power can vary from 1,200 to 2,800 megaWatts thermal. To help aet the
appropriate reaCtOr power level, thermal-hydraulic limits are calculated and
imposed on each specific charge to ensure safe reactor operation. The type of
charge is governed by such factors as irradiation characteristics, quality,
schedule, target availability, and economics (see Table 2-1).

Reactor charges for currently projected product requirements consist primarily
of two types. One is a uniform lattice of Mark 22 combined fuel and target
assemblies used for tritim production. It consists of uranium-235 fuel
tubes, which provide neutrons for a lithium-6 target (absorber) assembly. The
other charge is a mixed lattice of Mark 16 series fuel assemblies and Mark 53
series targets for plutonium-238 production. The fuel assemblies produce
neutrons for the target assemblies, which contain neptunim. A mixed lattice
would also be used for plutonim-239, if required; Mark 31 series targets
would contain depleted uranium.

During the period when the SRS reactors have operated, a large variety of
targets have been irradiated with neutrons. These have included neptunium-237
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Table 2-1. Normal SRS Reactor Operating Parameters

Parameter Value

Lattice - Mark 22 (for tritium production)
Fuel
Target

Lattice - Mark 16-53 (for plutonium-238 production)
Fue1
Target

Lattice - Mark 16-31 (for plutonium-239 production)
Fue1
Target

Power

Primary coolant
Assembly effluent temperature
Coolant flow
Gage pressure

Secondary coolant
Outlet temperature
Coolant flow

Enriched uranim
Lithium

Enriched uranium
Neptuium

Enriched uranium
Depleted uranium

Range from 1,200 to
2,800 megaWatts thermal

107”C
9.78 cubic meterafsecond
34 kiloPascals (5 pounds !:
per square inch)

Up to 80”C
11.3 cubic meters/second

for the production of plutonium-238 heat sources; cobalt metal for the
production of radioactive cobalt-60 of high specific activity for use in
research activities; and the extended irradiation of plutoniuIs-239 for
production of the versatile neutron source California-252.

Fuel and target assemblies are both clad with aluminum, which provides a good
heat transfer surface as well as a low neutron absorption cross-section.
These assemblies are discharged from the reactors after a specified exposure
period and stored in a water-filled disassembly basin to permit the decay of
short-lived, uwanted radioactive products. After this temporary underwater
storage, the assemblies are transferred to the separations areas in special
shipping casks.

At the chemical separations plants, the irradiated fuel and target materials
are dissolved in nitric acid. A solvent extraction process yields (1)
solutions of plutoniws, uranium, and neptunium, and (2) a high-heat liquid
waste, containing the nonvolatile fission products. After the product
solutions are separated from the fission products, further processing is
performed in unshielded areas, where plutonium, uranium, and other products
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are converted from solution to solid fom for shipment, recycling, or further
processing (e.g., plutonium-238 heat source fabrication).

In the tritim facilities, gases are extracted from irradiated reactor
TE Ielements and processed through several purification steps to produce tritiw

of high purity. Reactor elements are placed in a crucible in an electric
furnace and heated to more than 600”C to extract gases. Purification steps,
which employ vacuum technology, include various types of diffusion pumps,

~E Ipalladium-membrane diffusers, thermal diffusion Collmms, and filters.

L-44-1O
A-34-09

‘Hydrogen isotopes are separated from other gases in the feed stream in initial
production steps. Further processing isolates each isotope.

Heavy water for use as the reactor coolant/moderator was originally separated
from river water at the heavy-water production facility by a hydrogen sulfide
extraction process, and purified by distillation. At present, this facility,
which is needed only to purify the existing inventory of heavy water, does not
use hydrogen sulfide.

The liquid radioactive wastes produced from the chemical processing of
irradiated fuel and targets are partially concentrated and stored in large
underground tanks. When operational, the DWPF will imobilize the wastes from
these tanks in borosilicate glass disposal forms (DOE, 1982). These
solidified waste forms will be stored on the SRS until their final disposal in
a Federal repository. Low–level radioactive solid wastes produced on the SRS
are disposed of in a centrally located onsite burial ground.

These facilities originally were designed to support five reactors. The
continued operation of K-, L-, and P-Reactors is not expected to cause major
operational changes in the fuel and target fabrication facility and the
chemical separations facilities. Operation of the DWPF will eliminate the
need for new waste tanks to accommodate the liquid waste generated from the
processing of nuclear material as a result of continued reactor operations.
Current inventories of high-level wastes are to be processed by 2008.

2.1.2 RSACTOR DESCRIPTION

This section contains many examples of upgrades and modifications that will be
completed either before or after the resumption of production. While not
exhaustive, these examples show the wide range and depth of the efforts
undertaken to address issues concerning reactor safety. DOE uses the Restart
Issue Management Progra (RIMP; see section 2.1.3.2.1) to establish priorities
for these upgrades for either before or after the resumption of production.

The following sections describe the sites and site layouts, the reactors,
their subsystems, and safety features. Internal and external reviews of
existing practices have resulted in a number of ongoing modifications in both
systems and operating practices for these reactors. The applicable sections
describe the status of these modifications as they apply to the reactor
systems. Section 2.1.2.7 describes modifications in management practices,
operating procedures, staffing, training, and other administrative areas.
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2.1.2.1 *

Each of the three operating production reactors is within a controlled area
roughly rectangular in shape, meaauring approximately 520 meters (1,700 feet)
by 730 meters (2,400 feet). These areas are clustered around the geographical
center of the SRS, as shown on Figure 2-1. The reactors are about 4
kilometers (2.5 miles) apart and at least 7 kilometers (4 miles) from the SRS
boundary.

K-Reactor is about 5 kilometers (3 miles) southwest of the geographical center
of the Site, about 9 kilometers (6 miles) east of the closest boundary.
K-Area, an upland area between Pen Branch and Indian Grave Branch, has a
level-to-gently-rolling topography; it is about 82 meters (270 feet) above
mean sea level.

L-Reactor is about 3 kilometers (1.9 miles) south of the geographical center
of the Site, about 9 kilometers (6 miles) northwest of the closest boundary.
L-Area, an upland area between Steel Creek and Pen Branch, has a
level-to-gently-rolling topography; it is about 76 meters (249 feet) above
mean sea level.

P-Reactor is about 4 kilometers (2.5 miles) east-southeast of the geographical
center of the Site and about 7 kilometers (4 miles) west of the closest
boundary. P-Area, an upland area between Meyers Branch and Steel Creek, has a
level-to-gently-rolling topography; it is about 96 meters (315 feet) above
mean sea level.

2.1.2.2 Reactor Areas

Figures 2–3, 2-4, and 2-5 show the locations of the following major structures
in the K-, L–, and P-Reactor areas, respectively:

● &ctor Buildings (105-Buildings] - Each reactor building is a
reinforced concrete structure that houses the four major process
areas: the reactor area, the assembly area, the disassembly area, and
the purification area. The reactor area contains the reactor and
associated support systems. The assembly area contains the fuel and
target receiving areas, assembly and testing areas, and fuel storage
areas. The disassembly area contains a pool for the storage and
disassembly of irradiated fuel and target elements. The purification
area contains the heavy-water moderator/coolant purification facilities.

● Qooling Water Baains (186-Basina] - Cooling water from the Savannah
River supplies the 186-Basins at K- and L-ReactOrs. The basin at
P–Area receives cooling water primarily from Par Pond, supplemented by
water from the river to replace evaporative and other losses. Each
basin haa a capacity of approximately 95 million liters (25 million
gallons).

● Contsminated Water Storaze Tank and Basin (904-Basins) - Adjacent to
each reactor area is a 1.9-million-liter (500,000-gallon) tank within a
190-million–liter (50-million-gallon) earthen basin. The tank collects
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contmninated moderator and emergency coolant in the event of an
accident. If the tank overflows, the discharge is collected in the
basin. ITC

● sUDDOrt I?ac iil ties - Other facilities at each reactor area include
transformer yards, water treatment plants, sanitary treatment
facilities, radiological health protection areas, and security areas.

● Miscellaneous 1Bui dings - Other facilities include office and shop
buildings.

2.1.2.3 Reactor Svatema

2.1.2.3.1 Reactor Building and Airborne Activity Confinement System

Each reactor building is a large, reinforced concrete structure that contains
four major process areas, as described in Section 2.1.2.2. The reactor area
is in the center of the building; its process areaa house the reactor and its
control systems, as well as the reactor coolant system pumps, valves, and heat
exchangers, and the fuel handling systems. Figure 2-6 shows a cross-section
of this area.

The reactor building is a confinement structure; it controls and directs any
accidental releases of materials through the Airborne Activity Confinement
System (MCS ). During reactor operation, the process area exhauat air is
filtered before being released from the reactor building. The AACS maintains
the process areas at a pressure lower than that of the external atmosphere toITE

ensure that all air from the process areas exhausts through the system filters
(Du Pent, 1982). Filters are online at all times, precluding the need to open
and close ventilation dempera in the event of an accident. As shown in Figure
2-7, the filtered air exhausts through a stack that is 61 meters high. ITE

Three large centrifugal fans exhaust the air from the process areas. Each fan
has two motors_ a primary motor and a backup motor. The primary motor has
three sources of electrical power: (1) normal building power; (2) auxiliary
building power (routed independent of normal power); and (3) emergency
building power from diesel generators. The source of power for the backup
motor is an engina-generator (EG) aet. Normally, two fans are oparating, one
on auxiliary building power and the other on normal building power. The two
EG sets provide backup power for the two oparating fans. If power to the
primary motor fails, the EG set for that fan starts automatically and supplies
power to the backup motor to keep the fan operating. Only one of the three
fans is required to maintain negative pressure in tha process area. With two
fana operating, the rated air flow ia 60 cubic meters per sacond at a negative ~E
pressure of approximately 15 centimeters of water.

Bxhauet filters remova moisture, particulate, and halogen activity. me
filters ara. enclosed in five separate compartments; three to five of the
filter banks are normally online. Because the compartments are in parallel,
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each can be isolated for maintenance and testing. Each compartment contains
three filter banks in the following order of air flow treatment:

L. Moisture seDaratQrc – Remove about 99 percent of entrained water
(spherical particles measuring 1 to 5 microns) to protect against
significant moisture pluggage of the water-repellent particulate
filters

2. Particulate filters - Retain more than 99 percent of all particulate
with dixmeters of 0.3 micron or larger

3. Activated carbon beds - Retain halogen activity that might be released
in the event of an accident

In the event of a core-melt accident, a confinement heat removal system (CHRS)
preventa a failure of the AACS due to heat degradation of the filters. The
CHRS provides water flooding in the -40-foot (-12-meter) level floor to cool
any molten material that might penetrate the reactor vessel or process water
pipes. A reactor room apray system alao provides a means to cool reactor room
air.

The MCS and other systems reduce the temperature and pressure of radioactive
effluents that could result from an accident. They also control the flow of
these effluents through prescribed filter bank pathways that are equipped to
reduce the release of radionuclides other than tritium and noble gases, as

L-44-1Odescribed above. The following modifications to the confinement system will
be completed before the resumption of production:

● The MCS exhaust fans are being altered to better withstand conditions
that might exist in a post-accident environment. The following changes
are being made:

- Existing motor thermal overload relays will be replaced by
solid-state breaker trips.

- Fan motor insulation type will be ~pgr~ded to increase thermal
resistance.

- Fan bearings, lubrication, and belts will be replaced.

● The confinement filter compartment supports will receive seismic
modifications to prevent them from separating from the reactor
building during a seismic event. The modification consists of adding
seismically resistant chocks to the filter compartment removal system.

Originally, the SRS reactor buildings were designed to protect equipment from
an external blast of 48 kiloPascals (7 pounds per square inch). This design
provided substantial protection againat such natural phenomena as tornadoes,
floods, hurricanes, and earthquakes.

TC IThe criteria “~ed in the original
effects of earthquakes, because the

reactor design did not account for the
SRS reactors were constructed before the
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development of nuclear industry criteria for seismic strength in reactor
systems, components, and structures. In 1969, Blwe and Associates analyzed
the reactor building structures for their response to seismic criteria
developed by Dr. George Housner of the California Institute of Technology, and
reconnnendeda set of seismic criteria for SRS facilities; these criteria were
updated in 1982 (URS/Blume, 1982). Reactor area buildings and associated
systems were then classified according to their required seismic resistance.
These studies resulted in changes that strengthened the actuator towers and
exhaust stacks. At present, the SRS reactors are being qualified to seismic
criteria that are accepted by the U.S. Nuclear Regulatory COIrunission(NRC) forIL-76-
commercial nuclear plants licensed before 1974. The following work being
performed for the seismic qualification of each reactor will be completed =-46-
before the resumption of production:

● The support structure for the reactor stack is undergoing seismic
modifications.

Q The control room ceiling in the reactor building is being seismically
qualified to prevent ceiling tiles from falling during an earthquake
and impairing the operation of the reactor.

● Seismically qualified emergency lighting is being installed in, the
reactor building. The emergency lighting would be used not only after
a seismic event, but also after the loss of normal lighting due to a
fire or a 10ss of offsite power.

The long-term seismic progrm will include mitigation systems in addition to ~-76-
accident prevention systems. These modifications are planned after the
resumption of production.

Reactor fire protection systems mitigate the consequences of fires with
respect to the loss of life, equipment damage, property loss, and progr-atic
10ss. The following projects and evaluations to enhance overall fire
protection will be completed at each reactor before the resumption ofIL-44-
production:

● Completion of a safe shutdown analysis that will demonstrate reactor
safe shutdown capability from any single credible fire

. A new firewater system standpipe in the reactor building

. Improved procedures that control the introduction of combustible
materials into the reactor building

● Improved procedures for operator action during a suspected or confirmed
fire

. A comprehensive program to assess fire risk and identify any additional
necessary detection and suppression systems

. A fire detection system in areas of the reactor building that are not
normally accessible during reactor operation
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● Fire patrols to detect fires in accessible areas until additional fire
detection and suppression systems are installed

2.1.2.3.2 Primary Coolant System and Reactor Vessel

The reactor vessel is a cylinder, approximately 4.5 meters in height by 5
TClmeters in diameter, fabricated from 1.25-centimeter-thick Type 304 stainless

steel. The vessel contains the lattice of fuel and target assemblies, control
rods, and instrumentation immersed in the heavy-water moderator-coolant. An
uPPer Plen~ receives primary coolant through six nozzles and distributes it
through the fuel and target assemblies in the vessel. The coolant leaves the
vessel through six nozzles at its bottom (Figure 2-8). A gas plenum and top
radiation shield are between the inlet water plenum and the reactor vessel.
Under the reactor vessel, a bottom radiation shield containing 600 monitor
pins provides flow and temperature monitoring for each fuel and target
position. The vessel is surrounded by a 50-centimeter–thick water-filled
thermal shield and a 1.5-meter-thick concrete biological shield (DLI Pent,
1982).

The stainless-steel reactor vessels have experienced no unacceptable
deleterious effects as a result of neutron irradiation (Ward et al., 1980).
No significant deleterious metallurgical effects should occur because neutron
fluence has been accmulat ing very slowly since the change to
lithium-blanketed charges in 1968.

A detailed stress analysis of the vessels, including seismic loads, has been
performed. The estimates for material properties for the stress analysis were
conservative. Subsequently, irradiated material properties, including
strength and toughness, were determined experimentally in a plant-specific
pre- and post-irradiation testing program. The progrm found that the actual
properties of the SRS reactors vessels exceed the estimated properties for all
material conditions.

The heavy-water primary coolant is maintained at low pre86ure and low
~cItemperature. Heat generated in the reactor core is removed by heavy water,

which serves as both the primary coolant and as a neutron moderator. The
heavy water is circulated through each reactor by six primary coolant loops.
Each loop consists of a main coolant pump, two heat exchangers and associated
piping, instrumentation, and valves. The flow through each coolant loop is
approximately 1,600 liters per second.

~E Each of the aix coolant loops contains a centrifugal coolant pump, which draws
coolant through a nozzle at the bottom of the vessel and circulates it through
a pair of heat exchangers to an upper plenm nozzle. Each main coolant pump
producas a total pressure head rated at 128 meters of water; pumps are driven
by 2,500-kilowatt, alternating-current (AC) motors. One direct-current (DC)
motor backs up each AC pump motor,

If AC power (supplied from either of two substations) is interrupted, the
reactor automatically shuts down; the DC motors alone provide adequate pumping
power to remove decay (residual) heat from the reactor, During rsactor
operation, the DC motors run in parallel with the AC motors. A 2.7-metric-ton
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flywheel on each pump stores sufficient energy to provide a smooth transition
~E from AC to DC flow rate if all AC motors are lost. Each DC motor receives

power from its own dedicated diesel generator and provides approximately 25
percent of the total rated flow per loop.

The six main reactor coolant preps and their motors are divided into two
groups. Each group has separate pump and motor rooms; the motor drives the
pump via a shaft extending through the concrete wall that separates the two
rooms.

Limits on pD (the heavy-water equivalent of pH), conductivity, and impurity
levels of the heavy water are maintained to control the corrosion of alaminwn
and stainless steel and to reduce the decomposition of the heavy water.
Sustained reactor operations on the Site have demonstrated that the corrosion
rate of aluminm components and associated problems of high radioactivity and
turbidity in the process systems can be reduced substantially by controlling
PD. To minimize aluminum corrosion, nitric acid is added to the heavy water
through a pump suction line, maintaining a heavy-water pD of about 5.2.
Because some of the acid is neutralized as the reactor coolant water flows
through the purification deionizes (ceusing the PD to increase), periodic
injections of nitric acid are necessary.

The potential for intergranular stress corrosion cracking has been subjected
to close scrutiny. Rxtensive inspections and analyses, which began in 1968,
have shown that, with respect to rapid crack propagation, a large margin of
safety exists for cracks that have been observed in external piping. All
accessible piping larger than 30 centimeters in diameter has been inspected
ultrasonically. Analyses have also shown an even greater margin of safety for
the reactor vessels. A visual inspection was made of all accessible vessel
wall welds in three production reactors; in addition, a program is now under
way to inspect each reactor vessel ultrasonically.

In the last several years, ultrasonic testing (UT) of austenitic stainless
steel has been developed sufficiently to provide reliable detection of small,
partially-through-wal1 cracks. Specially designed robotic equipment has been
developed for the SRS UT tank inspection effort. The equipment consists of a
remotely operated robotic manipulator capable of mnving a UT transducer along
the inside surface nf the tank wall, and other tools containing cameras,
lights, and calibration plates. Each piece of equipment is designed for
insertion into the reactor tank through 10-centimeter diameter access ports
normally used fnr inSertiOI1/reMoval nf fuel and target assemblies. The

L-44-64initial inspections called for in the SRS reactor inservice inspection (ISI)

:::::: plan ‘ave been cOmPletad for P- and K-Reactors. The P-Reactor inspection
L-69-09cOvered LO percent of the accessible fabrication welds, while. the K-Reactor
L-76-14inspection covered 60 percent of the accessible welds. The results of both

inspections were similar (WSRC, 1989f, 1990) in that no evidence of
service-induced degradation (i.e., indications of cracking) WaS fOund.
Various other artifacts of tbe original tank fabrication prncesses, such as
weld repairs, geometric refle~tOr~, etc., were identified. None of these has
any adverse impact on the structural integrity of these two reactor tanks, and
all were within the approved flaw acceptance criteria that had been developed
before the inspections by nationally recognized experts in the commercial
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IIUClear industry. UT of the L-Reactor tank began in the fall of 1990, and
will be completed before the resumption of production. These tank inspections
using UT technology are state-of-the-art progras that, when used in
conjunction with routine surveillance, analytical, and leak detection
progrsms, provide continuing assurance of tank integrity.

The ultrasonic surveillance program adopted for the SRS reactor tanks
specifies 100-percent vessel inspection every 5 years (WSRC, 1989f); this is
half the interval required by American Society of Mechanical Engineers (ASME)
Section XI. Boiler and Pressure Vessel Code, which calls for 100-percent

L-44-1O
L-44 -64
L-66-17
L-66-18
L-69-09
L-76-14

inspection “over 10 years (ASME, 1986). Although the Section XI requi~ements
are based on the existence of a preoperational baseline inspection, those L-44-64
requirements did not exist when the SRS reactor vessels were fabricated and
installed. In addition, sensitive leak detection capability is being used to
detect degradation of the reactor coolant system boundary, including the
reactor vessel.

As a result of these progrmns, no life-limiting mechanisms have been
identified for the three reactors. Although continued aging might reduce
their availability, K-, L-, and P-Reactors will be able to meet production
requirements for tritim and plutonium-238, and will ensure the capability to
produce nuclear materials as necessary, at least until replacement production
capability has been demonstrated.

The following projects and progrms are planned to maintain reactor coolant

rc

system operation and integrity, and will be completed before the resmption ofIL-kQ-lo
production:

● Existing expansion joints in the reactor coolant piping will be
replaced; there are 12 of these joints in each reactor. Some of the
units have incurred minor mechanical dsmage, and all are about 30 years ~c
old. Consequently, they are being replaced by expansion joints of a
new design that will improve their resistance to corrosion and
facilitate their inspectability and maintainability.

● A new system (the moderator recovery system) will be installed in each
reactor to mitigate the consequences of an intermediate-size break
(less than 63 liters per second) loss-of-coolant accident (LOCA) in the
reactor coolant system. This new system has two submersible pumps,
each rated at 63 liters per second, which are capable of recirculating
moderator back to the reactor primary system. This increased makeup
capacity provides reactor operators with the option of not having to
initiate light-water F,mergencyCooling System (ECS) injection for small
leaks in the primary system.

. New tritim monitors more sensitive than those currently in place are
being installed in each reactor building to enable earlier detection of
small leaks in the reactor cooling water system. This will provide
early warning of potential leaks in the system, allowing an orderly
reactor shutdown for inspection.

● Installation of seismically qualified relays in primary coolant system
valve controllers.
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New lubricating oil systems for the reactor coolant pumps and their associated
AC and DC motors are planned, but not scheduled for completion before the
res~ption of production; they will be provided as part of the continuing
safety improvement process. The systems will consist of all welded (as
opposed to flanged and bolted) stainlesa steel piping with redundant pumping
and filtering systems. The new welded configuration minimizes the risk of
lubricating oil fires due to pipe joint leakage. System design also improves
the reliability of lubrication for the procees water pumpe and motors.

2.1.2.3.3 Secondary Cooling System

Each of the eix primary coolant loops for each reactor contains two parallel,
single-pass heat exchangers, which transfer heat generated in the reactor core
from the primary coolant (heavy water) to the secondary coolant (light

TC Iwater). The secondary coolant is pumped from either the Savannah River (K-
and L-Reactors) or Par Pond (P-Reactor) into the reactor area basins, where it
is supplied to the reactor building at a constant flow rate to provide heat
exchanger coo1ing. Discharged secondary coolant from K–Reactor flows into
Indian Grave Branch, which is a tributary of Pen Branch. Discharged secondary
coolant from L-Reactor flows into L-Lake, which discharges into Steel Creek.
Discharged secondary coolant from P-Reactor returns to Par Pond, the overflow
from which discharges into Lower Three Runs Creek. All three stress return
their flow to the Savannah River.

Mo pumping stations on the Savannah River pump river water to the reactor
area reservoirs (186-Baains) through reinforced concrete lines. P-Area also

TE receives water from Par Pond, where the heat from the secondary coolant is
dissipated before the water is pumped to the P-Area 186-Basin. The river
water supply replaces water lost by evaporation and other mechanisms.
Individual lines supply each reactor area, and alternate tielines provide an
emergency backup eupply if the primary source is unavailable.

A pumphouse adjacent to each reactor area reservoir (186-Baain) delivers water
to the reactor building. If the pumphouse is inoperable, several optiona are
available to deliver water to the reactor building: (1) gravity flow from the
reservoir through the pmphouse; (2) gravity flow from the reservoir to the
emergency pumps in the reactor building via a bypase line; (3) forced flow
from the river pumphousea using a pipeline that bypasses the reservoir and
delivers cooling water directly to the reactor building; (4) recirculation of
reservoir water with the emergency pumps; and (5) recirculation of
disassembly-basin water with the emergency pumps.

The following projects are enhancement to the secondary cooling system at
L-44-1OIeach reactor; they will be completed before the resumption of production:

● Modification for the two 760-liter-per-second pumps that recirculate
discharged reactor cooling water back to the 186-Basin. These
modifications include new pump motor starters, new underground power
cables, flow metere in the pmp discharge lines, and a loss of flow
alarm in the reactor control room.
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● A cooling water conservation study to maximize the length of time the
186-Basin can supply secondary cooling water without any river water
makeup.

Full-flow tests of the secondary cooling system are a normal part of routine
testing at intervals during cold shutdown and before startup. These tests Tc
result in the discharge of the full flow of cooling water, at ambient
temperature, to the receiving water body.

2.1.2.3.4 Reactor Lattice and Control System

Each reactor contains positions for 600 fuel and target assemblies; other
principal positions in the reactor lattice are’used for control rod housings,
spargers, gas ports, and pressure-relief tubes. Depending on the products
required, different arrangements and types of fuel and target assemblies are
loaded to provide the desired products from a particular reactor. Between the
lattice positions are 162 secondary positions that can be occupied by safety
rods, instrument rods, and other components.

Neutron-absorbing rods in 61 positions control neutron flw in each reactor;
each position contains seven individually motor-driven control rods. These
control rods can be moved either in gangs (groupa) for simultaneous
positioning or individually in sequence. Two half–length rods in each
position control the axial flux distribution; the remaining full-length rods
control overall power and radial flux distribution. The control rods enter
the core from the top of the reactor vessel. For conditions that are slightly
out of specification, control rods are inserted sequentially into the core
(rod reversal) to reduce power until the monitored variable returns to within
its limits.

Tbe bottom shield contairisflow and temperature sensors for each principal
fuel and tar~et position, which are monitored in the control room. Flows and
pressures at other locations in the primary and secondary cooling systems are
also displayed in the control room.

Process monitoring and reactor control are accomplished from the central
control room, either manually or automatically by an online computer.
Computer and instrwentation systems provide reactor operatora with the
information necessary to monitor and control reactor operation. Some of these
systems are part of the reactor shutdown systems. The following ongoing
projects will be completed for each”reactor before it resumes production; theyt~-44-lo
will result in an enhanced capability to monitor and control reactor operation:

● Improvements in axial power monitoring and calculation are being
implemented for better definition of core power limits, control rod
configuration limits, and reactor hydraulic limits. These progr~atic
improvements consist of the following: (1) axial power monitoring
uncertainty analysis; (2) Technical SpeCifications on control rod
position to control radial and axial power distribution; and (3) anI~c
assessment of present and proposed axial power monitoring systems.
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● The existing T-Amplifiers in the control rod positioning
instrumentation will be replaced by new, solid-state components to
improve control of the precise positioning of reactor control rods.

● The reactor data acquisition and control system (REDAC) has been
replaced by a new remote emergency monitoring and control system
(RSNACS). The RSMACS will provide remote monitoring and control of a
reactor from any other reactor or a remote control station.

● A system that can monitor and archive control rod position versus
reactor power densityldistribution is being established. Such
information is important to the independent assessment of operational
anomalies and upset conditions.

These projects are part of the continuing safety improvement process; they are
L-44-1OInot scheduled for completion before the resumption of production:

● To provide better monitoring of local core conditions, 27 new
monitoring thimbles will be installed in each reactor. Each thimble
will contain sensors for axial power monitoring and bulk moderator
temperature monitoring.

● Improved incident monitoring circuitry will provide a higher confidence
level in the information displayed by alarms. This modification will
help to eliminate the vulnerability to single failures that can
initiate multiple spurious and misleading alarms in the reactor control
room.

● The installation of state-of-the-art, processor-based calculators for
all thrae reactors, which can operate independently of the plant
control computer, will provide a redundant and diverse means of
computing reactor power.

2.1.2.3.5 Core Reloading and Discharge

New fuel is received, assembled, tested, inspected, and stored in the reactor
assembly area. Subsequently, fuel ia transferred to the reactor charging
machine for core reloadirigwhen each reactor is shut down for this purpose.
Engineered eafety faatures and administrative controls prevent criticality
while the fuel is being handled and stored. Thase features include racks and
hangera that maintain adequate spacing.between fuel assemblies for criticality
control, In addition, the etorage racks are constructed of a material that
absorbs neutrons. The storage techniques and the quantity and type of
material in process at any time are limited by administrative safeguards and
controls.

The equipment for core reloading includes an inlet conveyor, a charge machine,
a discharge machine, and a deposit-and-exit conveyor. The charge and
diechar6e machinea are similar, and each can perform most functions of the
other. Howevar, only the discharge machine can provide heavy- or light-water
cooling to an irradiated assembly, The machinee travel on tracks on two
parallel ledges that are part of the reactor-room wall; power for their
operation ia provided through cablea along the ledges.
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The discharge machine removes fuel and target assemblies from each reactor
vessel. Four sources of water are available on the discharge machine to cool
an assembly during the discharge operation: primary heavy water, primary
light water, secondary heavy water, and secondary light water. The primary
and secondary sources supply cooling water to the assembly through different
paths. Each source has independent hoses, pipes, and actuation valves.
Cooling starts automatically when an irradiated assembly is completely
withdrawn from the reactor; it can also be maintained if an assembly sticks
during withdrawal.

Each type of assembly (i.e., fuel or target) has a specified uPPer limit for
heat-generation rate at the time of discharge; discharge of an assembly does
not start until the heat-generation rate of tbe assembly has decayed to this
upper limit. In addition, each type of assembly has a specified maximum
allowable stress (static pull force) that can’be applied during withdrawal.
This stress is limited to a value safely below the ultimate strength of the
component.

Reloading and discharge operations are conducted from a control room adjacent
to each reactor control room. The charge and discharge machines utilize a
remote control system with automatic, semiautomatic, and manual feattiresthat
allow precise operation. Graphic displays on the control console track the
location and operation of the machines.

The following projects are part of the continuing safety improvement process,
but are not scheduled for completion before the resumption of production.
They will result in upgraded fuel handling systems at the three reactora:

● The disassembly monorails will be upgraded to meet current American
National Standards Institute (~SI ) standards (ANSI/ANS-57.1-1980,
“Design Requirements for Light-Water Reactor Fuel Handling Systems”) on
safety factora for fuel-handling devices. The assembly monorails will
be upgraded to improve the factor of safety to a value accepted by ANSI.

● Existing relays and the computer that controls charge and discharge
machine operations will be” replaced by a new, state-of-the-art
minicomputer. The new computer will reduce the likelihood of a fuel or
target misleading error because it will automatically track and
identify such components while they are being handled. This upgrade
will also increase the reliability of charge and discharge machine
operations in general.

2.1.2.3.6 Fuel Disassembly and Storage

The deposit-and-exit conveyor, which is in a water-filled canal connecting the
reactor room and the disassembly basin, receives an assembly from the
discharge machine and carries it ~’der the reactor room wall to a water-filled
disassembly basin for temporary storage. Irradiated fuel and target
assemblies are stored initially in the Vertical Tube Storage (VTS) basin until
their decay heat levels are low enough to permit processing. After their
removal from the VT8 basin, the assemblies are disassembled and prepared for
shipment in the machine basin. Disassembly is accomplished underwater, using
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submerged power tools. Disassembled components are stored until their decay
heat reaches levels acceptable for transport to the ,SeparationsArea.

From this final storage point, the disassembled components are moved to a
transfer bay where they are placed in shielded shipping casks. These casks
are transported to the Separations Area by tractor–trailer or railroad.

While in the disassembly basin, the assemblies and components are cooled by
natural convection. The basin water also shields personnel from the radiation
in these assemblies and components. Redundant sources of makeup water
maintain basin water at the proper level. Procedural controls and
instrumentation prevent the shipment of insufficiently cooled assemblies.

2.1.2.3.7 Blanket–Gas System

The helium blanket-gas system pressurizes the gas plenum over the moderator;
this system serves four functions: (1) dilute the mixture of deuterium (D2)
and oxygen (02) evolved from the heavy-water moderator by radiolytic
decomposition to a nonflammable concentration; (2) transport deuterium and
oxygen gases to the catalytic recombines; (3) carry gaseous impurities to a
gas chromatography that monitors for fission products, aiding in early
detection of fuel failures; and (4) maintain a gage pressure of 34 kiloPsscals
to increase the saturation temperature of the heavy-water moderator. Helium
is used as the blanket gas because it does not react with moderator
decomposition products, fission gases, or neutrons to produce radioactive
gases.

TCIDuring operation at power, gases evolve from the reactor and enter the gas
plenm. From the plenum, the gases are routed to catalytic recombines and
spray separators where the deuterium and oxygen are recombined; most of the
entrained heavy water is removed from the heliw and ret~ned to the reactor.
The helium is returued to the gas plenum.

2.1.2.3.8 Liquid Radioactive Waste Sy6tem

As the primary heavy-water coolant/moderator circulates, it accumulates
suspended and dissolved impurities. These contaminants are removed
continuously to minimize the following:

● Corrosion of aluminum cladding on the fuel and targets

● Impurities that absorb neutrons that would Otherwise be ~tili~ed in the
production of nuclear materials

G Radiolytic decomposition of the moderator into deuterim and oxygen

● Neutron activation of suspended corrosion products and impurities

● Light-water buildup in the moderator

The primary coolant/moderator is treated continuously by withdrawing a side
StreSM from the reactor circulating system and sending it through a
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purification area where it is filtered, deionized, and filtered again. Most
of this side stream returns to the reactor system; the remainder goeg to a
distillation area for the removal of light water.

The purification system circulates about 1.9 liters per second through a
prefilter, a deionizer, and an afterfilter. The deionizer contains deuterized
cation and anion exchange resin. The filters retain particles larger than 10
micrometers in diameter. The prefilter removes suspended solids and the
afterfilter retains any resin fines that might leave the deionizer.

The filters and deionizes are in a shielded cell area. Radioactive
impurities removed from the primary coolant/moderator are concentrated in
disposable filter and deionizer units. Vessels containing spent deionizer are
loaded remotely into heavily shielded casks for transport to a facility for
the eventual recovery of heavy water. After processing, these vessels are
sent to the low-level radioactive waste Burial Ground for disposal.

An evaporator system concentrates particulate matter from the reboiler purge
of the heavy-water distillation column. At present, no facilities are
available to remove tritium from the reactor moderator, which is generated
from neutron irradiation of deuterium. When the heavy-water distillation
columns are emptied for maintenance or repair, the water is either collected
in a tank to be reused or placed in drums to be ‘reworked at the heavy-water
production plant.

Target and spent-fuel assemblies are rinsed with light water in the discharge
mnchine as soon as irradiated assemblies have been withdrawn fully from the
reactor vessel. Rinsing has two purposes: (1) it allows heavy water to be
reclaimed from the discharged assemblies; and (2) it minimizes the carryover
of tritiated heavy water to the disassembly basin. The rinse water is
collected by the discharge machine water pan and sent to a 2,270-liter rinse
collection tank. Subsequently, the rinse water is placed in drums and
reworked to remove the light water from the heavy-water moderator.

The disassembly basin has water-circulating systems to control radioactivity,
chemistry, clarity, and temperature. Sections of the basin can be isolated to
aid in controlling the temperature of the water or the spread of
contamination. Contamination in the basin can result from a number of
sources. Discharged assemblies carry a thin liquid film frOm the reactOr
vessel that contains activated corrosion products, particulate activities,
tritium, and other radioisotopes that can escape from irradiated assemblies.
In the basin, assembly corrosion and component processing add to the
contamination of the water.

Periodic purging of the disassembly-basin water is necessary to reduce the
radiation exposure to operating personnel from the accmnulation of radioactive
contaminants, particularly tritim, which is not removed by the basin water
purification system. During the purging operation, water from the basin
passes through two deionizer beds in series; the water is monitored before it
is discharged to a low-level radioactive seepage basin. This process
minimizes the release of any radioactivity other than tritium to the seepage
basin. The spent resin from the deionizer beds is regenerated in the Chemical
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Separations Area, and the spent regenerant is concentrated and stored in
high-level radioactive waste tanks in the Separations Area.

Two sand filters maintain the clarity of the disassembly-basin water by
removing suspended particles. Particulate matter in tbe basin water tends to

agglomerate and adsorb radioisotope.s. When the baain water passes through the
sand filters, the particulate burden is reduced. The filtration rate can vary
from 32 to 95 liters per second, depending on the initial fluid clarity and
the demand for treatment. When the differential pressure acroas the filter
beds indicatea the need, a filter can be isolated and backflushed.
Backflusbed radioactive material is transferred to the Chemical Separations

TCIArea for concentration and storage in high-level radioactive waate tanks.

2.1.2.4 Reactor Shutdown Svstems

The shutdown systems at the SRS reactors provide multiple lines of defense to
protect the reactors in the event of abnormal conditions during operation.
These systems respnnd rapidly when monitored variables exceed conservative
operational limits. Fifteen monitored variables, or plant conditions, will
produce a complete reactor shutdown (acrsm) when any variable exceeds preset
limits.

2.1.2.4.1 scram System

Automatic and manual circuits provide separate scrsm signals to achieve rapid
reactor shutdown. Each automatic circuit responds to one of 15 monitored
variables that represent plant operating conditions. The setpoints for these
circuits can be adjusted to meet the changing requirements of new reactor
charge designs and operating conditions. Operating personnel check scrsm
setpoints at intervals specified in operating procedures to verify that they
are at specified values.

A scram signal releases all safety rods, simultaneously drives all full-length

contrOl rOds into the reactor, and shuts down the reactor within approximately
1 second after generation of the signal. The safety rod system is independent
of the control rod system. During normal operation, magnetic clutches hold
the safety rods above the core. When a scram occurs, the magnetic clutch
deenergizea, allowing the safety rods to drop into the core by gravity. When
they have traveled about halfway into the core, their rate of travel slows to
prevent mechanical damage.

Safety rods are “ithdra~ before control rods during reactor startup, and are
inserted first during a reactor scrsnt. If the safety rod scrsm fails to shut
down the reactor, the Supplementary Safety System (SSS), described in the
following section, injects a liquid neutron poison to shut down the reactor
safely.

2.1.2.4.2 Supplementary Safety System

The SSS is the primary shutdo~ system for the design-basia’seismic event and
~c tbe anticipated transient without scram (ATWS) event, in which the SafetY rOd

Scrsm is postulated tO have failed. The SSS is a backup shutdown system to

2–28



the safety rod scram system for all other accident events. When actuated, the
SSS injects a solution of gadolinim nitrate, an efficient neutron absorber or
poison, into the reactor moderator through special sparjet assemblies in the
reactor tank and also into the six main pump suction pipes. The SSS consists Tc
of two identical subsystems with tanks that contain the poison solution.
These tanks are pressurized with nitrogen gas, which provides the driving
force for injection. Either of the two subsystems is capable Of shutting dO~
a reactor independently and of keeping it subcritical.

The portion of the SSS subsystem that injects poison intO the sparjet
assemblies contains three parallel lines with individual actuatiOn valves,
only one of which is required for system success. Two of the three lines have
explosive discharge valves, and the third line has a pneumatic valve. Each
subsystem also injects poison solution into three alternate PUMP suctiOn
pipes. A pnematic valve actuates the pusIpsuction injection. This design
maintains diversity and redundancy in the system.

The SSS can be actuated automatically by the seismic trigger circuit (set at
0.05g peak ground acceleration), the Automatic Backup shutdown (ABS) system,
or the Gang Temperature Monitor (GTM). It can also be actuated manually from
any of three separate locations in the central control room. Additional ~c
storage tanks and injection ports are being included for each subsystem to
ensure an adequate shutdown margin.

2.1.2.4.3 Automatic Backup Shutdown - Safety Computer

The Automatic Backup Shutdown - Safety Computer (ABS-S/C) system actuates the
sss if the primary scrxm system fails to shut do~ the reactOr prOmptly. It
uses special logic, which has been progr-ed into the two safety computers.
Each computer scans half (approximately 300) of the assembly coolant effluent
temperatures every 0.36 second. This rapid scan of many distributed sensors
is the source for automatic backup shutdom action. ABS-S/C action is based
on the change of the reactor assembly average ~T (i.e., coolant exit
temperature minus coolant inlet temperature) before, during, and after the
time at which a scrm signal is generated.

Normal reactor operation with both safety computers online produces redundant
backup shutdown protection. One safety computer is required to maintain
backup shutdown protection at all times during reactor operation. An
automatic shutdom occurs if both computers are offline. The ABS-S/C provides
100-percent backup protection for the primary scram system for terminating
transient conditions.

2.1.2.4.4 Automatic Backup Shutdown Gang Temperature Monitor

The ABS/G~ system actuates the SSS in response to transient conditions. It}m
detects assembly effluent temperatures that exceed predetermined limits in
large regions of the reactor core. The ABS/G~ provides prOtectiOn fOr a gang
rod withdrawal incident and for total loss of AC pumping power without scram.
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2.1.2.5 Engineered Safetv Features

2.1.2.5.1 Smergency Cooling System

The ECS provides makeup water during a process-water LOCA; the DC motors
‘c enable coolant flow. If the process-water pumps are lost due to either a

primary or secondary LOCA, the ECS provides cooling. A LOCA would occur as
the result of a significant break in the primary heavy-water coolant system.

TEiThe most credible mechanism for a loss-of-pumping-accident (LOPA) is a
postulated rupture of the secondary cooling water system that coincidentally
floods all drive motors for the primary coolant circulation pumps. After the
unlikely occurrence of a LOCA or LOPA, the ECS injects cooling water directly
into the reactor coolant inlet piping.

The ECS consists of water sources and isolation/injection valves, along with
the associated piping and instrumentation. All ECS components are in the
reactor building, with the exception of a booster pump that receives power
from its own dedicated diesel engine in a separate area. The maximum total
flow in the ECS is approximately 1,200 liters per second through four parallel
lines, each of which is piped into the reactor inlet plenum line in one of
four (of the six) primary coolant loops,

Four pumping sources are available for emergency cooling at each reactor:

A diesel-driven booster pump that supplies water from the 95-million-
liter cooling water reservoir

TWO headers, each independently pressurized by five preps that draw
water from the cooling water reservoir

TWO emergency pumps that can supply water from the cooling water
resewoir

A pipeline from the river pumphouse directly to the ECS, pressurized by
river water pumps

The ECS can be actuated manually or automatically. For example, a LOCA would
cause the heavy-water coolant level to decrease in the reactor vessel; this
would cauae automatic incident action, When the ECS is actnated, the
diesel-driven booster pump starts and the appropriate valves automatically
open or close to provide cooling water to the reactor core. Berated water
from a storage header will be injected into the reactor first to prevent a
reactivity transient when the light water displaces the heavy water in the
reactor core. If the booster pump fails to start, the other sources of
emergency cooling supply the water.

The maximum pressure developed by the ECS p~ping sources is limited by
design, so injection cannot take place when AC motors are driving the process

water pumps during normal reactor operation,
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Modifications to the ECS pump controls at each reactor consist of the
following enhancements, which will be completed before the resumption OfIL-44-lo
production:

● Addition of an automatic start of the two electrically driven ECS
pumps, following IIincident actuation*,; the diesel-driven P~P alreedy

receives an automatic start.

● Control signals to ensure that essential ECS valves are in their properIL-44-65
postincident positions.

● Addition of control and power circuit monitoring through the essential
equipment monitor for electrically driven ECS PWPS and associated
isolation or addition valves.

Additional modification to the diesel-driven ECS boostar pump will consist of
instrumentation and control room alarma to monitor debris buildup in the
cooling water atrainer, and a strainer bypass line that would enable the
diesel engine to receive adequate cooling water flow in the event of strainer
blockage, These modifications to the diesel-driven ECS booster pomp are part
of the continuing safety improvement process; they are not scheduled for
completion before the resumption of production.

2.1.2.5.2 Water Removal and Storage

The Water Removal and Storage (WRS) system removes water fram the basement of
each reactor building. LOCA and LOPA events challenge the safety functions of
this system. During such events, the WRS operates in conjunction with the ECS
to establish and maintain once-through cooling for the reactor.

The WRS system consists of reactor building drains and sumps, high- andITE
low-capacity sump pumps, drain collecting tanks (outside the reactor
building), a large earthen retention basin, and associated valves, piping, and
instrumentation. These components can remove large volumes of water from the
reactor building while controlling the postaccident release of radioactivity
to the environment.

Tbe WRS system pumps water from the smps into a 225,000-liter underground
tank. When this tank is full, the overflow goes to a 1.9-million-liter tank
that is inside the 190-million-liter earthen baain. If this tank becomesITE

full, additional water overflows to the earthen basin. Both holding tanks are
designed to retain most of the primary heavy-water coolant, and they are
vented back to the AACS in the reactor building to contrnl any gaseous or
volatile activity that the water might release.

With the installation of the fourth ECS addition line at each reactor, ECS
exit flow through a double-ended guillotine break (DEGB) will increase. (A
DEGB is considered to be extremely unlikely.) As a result, the existing flood
control capacity of the reactor building sump pumps could be marginal if all
four addition lines successfully inject after a DEGB. A modification planned
for completion after the resumption of production will increase the flood
control capacity of the reactors. The modification is being designed such
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that flood control capacity will not be degraded after a DEGB and the
additional failure of a sump pump or an emergency diesel generator.

~-&4-lo Portions of the WRS system will be seismically strengthened; this wiIl be
completed before the resumption of production. Modifications include a new
seismically qualified diesel generator that will provide power to a
seismically qualified sump pump(s). Discharge piping also will be seismically
qualified, and trash screens will be installed to prevent pump blockage from
seismically induced debris.

2.1.2.5.3 Remote Control Station

The remote control station primarily provides remote control and monitoring of
reactor cooling and activity confinement functions if a reactor control room
cannot be occupied. Operators perform routine data acquisition tasks using
the station’s data display. The operators also check for abnormal condition
indications and initiate reactor incident action if necessary. They examine
the recorded data and follow procedures to analyze and control the incident
(e.g., increase fuel cooling, minimize heavy-water leakage, minimize pump and
motor room f100ding, adjust ventilation dampers).

Underground cables link the remote control station to the reactor areas and
transmit data and control signals. Each reactor area is linked by two data
telemetering wire pairs and two control function wire pairs. In both cases,
the first wire pair is for primary use and the second pair is a backup. All
wire pairs are in separate cables; the primary and backup cables follow
different routes from the reactor areas to the remote control station.

As noted in Section 2.1.2.3.4, the reactor data acquisition and control system
has been supplemented by the REWCS. In addition to the REMACS upgrade,
modifications are planned to provide seismically qualified equipment to
monitor essential reactor parameters outside each reactor control room. The
spectrw of parameters includes information that is required to show that the
reactor is shut down (subcritical) and that the decay heat removal function is
operational. The modifications, which are scheduled for completion after the
resumption of production, consist of alternate safe shutdown panels that will
provide critical information to reactor operators following a fIood, fire, or
seismic event.

2,1.2.6 SuDDort Svstem~

2.1.2.6.1 Electric Power

South Carolina Electric and Gas Company supplies SRS with 115- and
TC 1230–kiloVolt electric power. The D-Area Powerhouse supplies power to the SRS

transmission system. This system consists of a network of transmission lines,
switching stations, and substations that are under the jurisdiction of an
onsite electrical system dispatcher. Each reactor area receives electric
power from two independent 115-kiloVolt transmission lines, which are part of
this network.
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Normal SUPD Y1

Two independent transformers at P- and K-Reactors.reduce the power from the
transmission system from 115 to 13.8 kiloVolts; three independent transformers
perform the same function at L-Reactor. Feeders from the 13.8-kilovolt
substation buses at all three reactors route underground to SUPPIY power
directly to the process water pumps and stepdown transformers, which reduce
the 13.8-kiloVolt supply to the required levels for other equipment.

Transformers in the reactor building supply &80-Volt power to the normal
operating and safety equipment. Power flows to equipment through a set of
normal and emergency buses. Nonessential equipment is connected to the normal
buses, while equipment important to safety (i.e., incident/accident
mitigation) is fed through the emergency buses.

Emereencv SUDD y1

If the normal electrical supply faile, two 1,200-kilowatt emergency diesel-lTC
driven generators at each reactor resupply the emergency buses. The systern
isolates the emergency buses from the normal supply and transfers them to the
diesel generator source. Control power for this operation comes from either
of two sets of independent batteries, which are maintained continuously in a
ready state. Batteries are also used as backup emergency sources for reactor
shutdown systems, including scram circuits, safety and control rod drives, and
the SSS.

DC motors powered by dedicated diesel generators continuously back up the
process water pumps. There are eight DC diesel generators for the six DC
motors; two serve as spares. If the electrical source were lost to the AC
motors, the DC mntors, which would already be running due to their dedicated
sources, would asswe the required pump load.

The ventilation system fans are backed up by two dedicated diesel generators
that automatically provide emergency power to two of the three fans. Other
diesels provide backup power for lighting and miscellaneous equipment.

Plannd Uuz adesr

DOE has scheduled several project upgrades at each reactor to improve the
reliability of the reactor electrical distribution system (REDS) and the
various diesel generators. The following project will be completed before the[L-44-1o
resumption of production:

● To reduce loading on the two emergency diesel generators and to improve
their reliability, additional diesel generators are being installed to
assume some of the load. These new, seismically qualified diesel
generators will supply AC power to such safety equipment as the reactor
building sump pumps and the moderator recovery system (MRS) pumps and
valves.

● Flow tests will be conducted to verify the adequacy of gravity flow
coo1ing to the heat exchangers for the DC diesel generators. Any
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identified flow deficiencies will be corrected before the resumption of
production.

The following items are part of the continuing safety improvement process;
they are not scheduled for completion before the resmption of production:

● Various diesel generators are to be upgraded thrOugh the planned
installation of additional fuel and lubricating oil supplies, which
would increase diesel run time under postaccident conditions. The two
emergency AC diesel generators and the eight DC diesel generators will
have additional fuel oil capacity. The two exhaust fan diesel
generators and the diesel for the booster pump will have increased fuel
and lubricating oil capacities.

. The reliability of the REDS will be improved by the replacement of
emergency bus feeder cables. This planned project also includes the
rebuilding of 480-Volt circuit breakers to increase their reliability
and current-carrying capacity.

● Reactor instrumentation loads will be removed from the emergency buses
and transferred to existing, rebuilt motor-generator sets that will
have new backup batteries. This plsnned modification will further
reduce loading on the two emergency diesel generators.

. An emergency power load sequencer will be installed to connect safety
equipment automatically to the emergency buses. This enhancement will
help prevent diesel generator overloading; it will also minimize start
times for safety equipment motors.

● Miscellaneous upgrades: Automatic transfer switches in AC and DC power
circuits will be replaced with new switches; the firing circuits for
redundant supplementary safety system valves will be separated and
isolated to achieve independence in the circuits; the two emergency
diesel generators will receive reliability improvements through the
replacement or upgrade of such support systems as the diesel governor,
lubricating oil, fuel oil systems, and the generator control system.

2.1.2.6.2 Steam

The reactor facilities use steam for process service and ventilation air
~c heating. P- and K-Reactors receive stesm supplies from powerhouses, including

package boilers, in their respective areas. An interarea pipeline supplies
stesm from the K-Area powerhouse to L-Reactor.

2.1.2.6.3 Potable Water

Several deep wells in each area supply potable water to each reactor
facility. The wells draw from the Middendorf/Black Creek aquifer, which
underlies the Site. The water is chlorinated and pH–controlled before use.
In addition to drinking water, well water is used for service water, filtered
water, domestic water, and fire protection water.
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2,1.2.6.4 Sanitary Sewage

A secondary treatment plant processes the sanitary sewage at each reaCtOr
area, using an extended aeration-activated sludge process. Chlorinated
discharges from the treatment plant flow to the process sewer, which
discharges to the Savannah River through outfalls at P- and K-Reactors
(separate from effluent cooling water outfalls) and tO L-Lake frOm L-ReactOr.
Sludge from each treatment plant is removed periodically to a South Carolina
Department of Health and Environmental Control (SCDHEC)-approved “borrow Pit” ‘E
at F- or H-Area.

2.1.2.6.5 Solid Radioactive Waste System

The following items are the principal sources of solid radioactive waate from
the reactor areaa:

. Irradiated scrap metal (activation products)
● Spent ion-exchange resin
● Sludge from moderator purification and the disaaaembly basin
● Miscellaneous low-level waates

The highast radioactive inventory is in irradiated scrap metala; it consists
of induced activities produced by neutron capture in removable metal
components (excess aluminum from fuel and target assemblies). All metal
components are stored underwater to permit decay of the short-lived activation
products. The scrap metal is then monitored to ensure that it contains no
fissionable material. After monitoring, the scrap metal is cut or sheared
underwater in the disassembly basin to reduce volume and sent to the Burial
Ground for disposal. Most metal components are placed in areas of the Burial
Ground that correspond to their activity levels, which are determined before
shipment.

Bulky wastes that might be contaminated with transuranic radionuclides to
greater than 10 nanocuries per grm or intensely contaminated with gamma
emitters are stored directly in shallow land burial (SLB) trenches. Waste
contaminated with less than 10 nanocuries of transuranics per grmn is
designated low–level alpha waste and buried with other low–level wastes. DOE
Order 5820.2A defines transuranic waste aa having greater than 100 nanocuries
per gram of alpha-emitting radionuclides and having half-lives greater than 20
years. The fraction of retrievable stored waste contaminated in tbe 10- to
100-nanOcurie-per-grasn range will ultimately be disposed of in Greater
Confinement Disposal (GCD).

Waste contaminated with beta-gamma emitters is separated into two categories
for burial: low-level beta–gamma and intermediate-level beta-genuna.
Low-1evel beta-g-a waste is defined as waste that radiates less than 300
millirem per hour at 7.6 centimeters from an unshielded container.
Intermediate-level beta-gamma waate is defined as waste that radiates more
than 300 millirem per hour at 7.6 centimeters from an unshielded package.
Containerized low-level beta-gsnusawaste is buried in an engineered low-level
trench with low-level alpha waste; the noncontainerized fraction (soil and
bulky items that do not fit in standard containers) is placed in an SLB
trench. The intermediate–level waste is buried in segregated SLB trenches.
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In GCD, an improved disposal method, the waste is encapsulated in concrete/
grout, and is monitored for water leaching of any radionuclides. GCD provides
cylindrical holes (20 have been constructed) that are 2.1 meters in diemeter
and 9.2 meters deep, and a trench (currently under construction) with cells
that are 15.3 meters wide, 7.6 meters long, and approximately 9.2 meters
deep. Waste packages are placed in the cylinders or trenches, and concrete/
grout is poured around’the containers for stabilization (Jaegge et al., 1987).

Sludge and similar wastes are monitored, packaged, and sent to the
intermediate-level beta-gsrema trench for burial. Sources of this waste
include purification filters and evaporator units.

Solid wastes that are classified as low–level wastes do not contribute
significantly to the radioactive invent0ry in the Burial Ground (i.e.,
shipments are generally less than 1 millicurie per package). Such wastes
include solids from the disassembly-basin filters and deionizes, absorbent
pads used for decontamination, shoe covers, protective clothing, stepoff pads,
and other trash generated in radiologically controlled areas of the reactor
areas. These wastes are packaged and shipped to the low-level beta-g-a
burial trenches. DOE has described the strategies for management of
radioactive wastes in the Final Environmental Imuact Statement. Was et
M m nt A tivit” f r Gro~ tion vannah River Plant (DOE,
1987a).

2.1.2.7 c i~

Several onsite practices and programs and external review progrsms are in
place to identify and correct potential accident conditions, improve safety,
and prevent accidents. Unplanned events are evalusted to form an experience
base on which to judge potential modifications and improvements. The results
of the accident prevention practices and progrms are the upgrades and
modifications, such as those described in this section, that enhance accident
prevention and safety, and ensure adequscy of plant practices.

A large part of the SRS effort is directed to ensure accident prevention and
mitigation. This effort is organized in many progrsms and projects, which
change with time, refletting advances in science and engineering, completion
of projects, and changes in upper–level management structures. In addition to
system modification progrsms and projects, several programs designed to
enhance human performance are under way. Training progrsms place an increased
emphasis on professionalism, teamwork, technical knowledge, and reactor
fundamentals, while projects for procedure modifications enhance the technical
basis for safe operation, management accountability, and formality of
operations.

The following paragraphs smarize the SRS programs’and practices related to
accident prevention:

L-66-02The nuclear industry recognizes
aspect of accident prevention.

that predictable normal operation
Predictable operation reduces the
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demands on shutdown systems, emergency cooling syatema, and critical
monitoring systems. The 100-plus reactor–years of operation at SRS provide a
firm basis for predictable operation. Systems and equipment are maintained
and replaced, as appropriate, to support predictable operation Of the
reactors. Reactor operators, maintenance personnel, and inspection PersOnnel L-66-02
are trained to conduct normal operating activities accOrding to written
procedures. This provides confidence that the reactors will operate
predictably and prevent accidents.

conservative Desire ITE

The SRS reactor plants are designed, constructed, and operated in a manner
that provides a significant margin of safetY in the event Of Off-nOrmal
eventa. The fnndsmental low–temperature, low-pressure design, coupled with a
metallic fuel of high thermal conductivity, provide much of the margin. Those
fundamental attributes are supplemented with redundant and diverse systems for
shutting down and cooling the reactor for the spectrum of credible events.

Accident Analysis/OueratinR Enveloue

The SRS reactors are the subjects of continuing safety analyaes that determine
the ability of systems to mitigate the effects of design-basis accidents.
These analyses are used as the bases for establishing an envelope (technical
specifications) within which the reactors can be Operated safely (i.e.* with
confidence that the systems are capable of properly mitigating design-basis
accidents, thereby preventing significant radionuclide releaaes).

The accident analyses are continuously updated and upgraded tO reflect changes
in reactor charge design, new data, and new understanding Of relevant physical
phenomena. A current example of an updated analyais is the pOwer Limits
Program, which is designed to integrate state-of-the-art analytical methods
with the latest experimental thermal-hydraulic dati. The results of the
program will be used to establish technical specification limiting the
maximum reactor power level for which systems can safely mitigate loss-Of-
cooling and loss-of-pumping accidenta. The Power Limits Progrm waa initiated
as a result of reconnnendationsof the National Academy of Sciences in 1987
(see Section 2.1.3.1).

The sensitivity of controlling power limit design-basis accident scenarios to
the burnup parameter have been examined, and the increase in safety margin to
an already very safe plant that results from reduced power levels (nominally
50 percent of historic powers) has proved to be marginal. Due tO the ~-44-06
equilibrium characteristics of the core, considerable reduction in burnup is
required for any potential safety benefit, which in the extreme stands to be
counterbalanced with the increaaed risk associated with the additional
movement and handling of fuel.

Procedures and Training

Reactor operations and maintenance personnel are trained tO conduct normal
operations according to procedures designed to ensure reliable operation. In
addition, reactor operatora are trained to respond to off–normal events,
including major reactor accidents, using formal procedures. The procedures
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F/signed to maximize the ability of the operators to terminate incidents
“—-- –- “.~.....t accidental releases, and to minimize any accidental releases that

occur. Procedures are studied periodically to ensure that they properly
reflect SRS hardware, the atate-of-the-art understanding of accident
Dro=reaaion. and acceoted human factors urinciules for maximizing
.“ . .

performance. Significan-t programs are under way to upgrade selected
procedures in each of these areas. A fifth operating shift has been added
continuous operator training and requalification.

A number of surveillance programs ensure that SRS hardware retains
capabilities aa designed or analyzed, and that.administrative and operating
activities are conducted according to procedure. These programs range from
formal reviews by line management to audits by independent safety and qoality
asaurance groups within the ‘Operating Contractor organization, reviews and
audits by DOE and DOE contractors, and reviews by groups that are independent
of DOE (e.g., National Academy of Sciences, General Accounting Office,
Advisory Committee on Nuclear Facility Safety). Events occurring at SRS
reactors are evaluated to determine the cause; actions to prevent recurrence
are defined and implemented, Events taking place at other nuclear-industry
locations are also evaluated for their applicability to SRS; descriptions of
these eventa are distributed to SRS functional groups for appropriate
responses. These surveillance programs provide a broad spectrum of findings
and recommendations directed to improve hardware, procedures, training,
accident analysis, management systerns,and staffing.

for

its

Recommendations and findinga from surveillance activities, events that occur
during operation, and concema expressed by individual employees are handled
in one or more corrective action programs conducted by the Operating
Contractor. Corrective action programa provide systems for evaluating,
reporting (to DOE), asaigning responsibility for resolution, resolving, and
closing significant items, especially those directly related to the prevention
and mitigation of accidents. Evaluations are performed by line management or
review groups, at levels appropriate to the source and nature of the item.
The evaluator(a) determine the action to be taken to resolve the item, and the
degree of urgency. The greatest urgency is attached to items with the
greatest potential to prevent and mitigate accidental releases. Processes
taken to close the item provide assurance t a~ resolution has occurred
before the item is removed from the tracking”systems:

Reactor Safetv Improvement PKORreM

Many findings are resolved as part of base activities that support continued
SRS operation, or through relatively minor short-term actions. However, some
items require a significant effort outside normal support activities. The

~-L&-29Reactor Safety Improvement Program (RSIP) aasigna priorities to and integrates
these efforts. Funding for RSIP is separate
safety improvement items are addressed, even
normal operation.

from other funding to ensure that
in the face of demands to support
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Findings from practices and programs that identify potential accidents are
followed by responses necessary to complete the accident prevention process.
Responses to findings can take two forms: (1) the findings can provide
assurance that current practices and systems are adequate and that no further
response is necessary; or (2) the findings can identify needs for upgrades or
modifications required to eliminate the “potentialaccident or inadequacy.

Upgrades and modifications might be required in one or more of three general
areas: (1) physical, (2) administrative, or (3) personnel. Physical upgrades
include modifications or additions to existing plant SySteMS or equipment.
Administrative upgrades involve changes or additions to procedures or
operating practices. Personnel upgrades include improvements in training and
changes in work practices, as described in the following section.

2.1.2.8 ~eac Or Opet ratine Oreanization and Practic%

This section describes the organization and practices used by DOE and its
Operating Contractor, the Westinghouse Savannah River Company (WSRC), to
operate and oversee the operation of SRS production reactors.

2.1.2.8.1 Operating Work Force

The Operating Contractor’s Reactor Restart Division is managed by that
division’s Vice President and General Manager. The Deputy General Manager,
Reactor Operationa, WSRC, is the contractor official responsible for the

TE

nuclear safety of the reactors as part of the responsibility for the operation
of K-, L-, and P-Reactors.

The reactors and associated equipment are operated in accordance with approved
Technical Specifications, the Safety Analysis Report, Technical and Mechanical
Standards, and operating procedures. All reactor operations are performed
under the direct supervision of a Certified Reactor Supervisor or a Certified
Central Control Room Operator, who is responsible for reactor safety. A
Certified Reactor Supervisor must be in the Central Control Room whenever the
reactor contains fuel, fissionable target asaernblies,or moderator. Reactor
control is accomplished by Certified Reactor Operators according to detailed
written procedure. Before certification, a trainee can operate the reactor
controls only when a Certified Central Control Room Operator is present. Tc

Generally, each ahift con.eists of four members of Supervision: a Shift
Manager, a ,Central Control Room Supervisor, a Work Control Supervisor, and a
Reactor Building Supervisor. At least one member of the shift supervisory
teem must hold a science or engineering degree if the reactor contains
heat-generating aaaembliee or when nuclear startup of an unirradiated charge
begins. Figure 2-9 showe the normal shift personnel complement for each
reactor. The reactors are etaffed and operated around the clock in a
five-ahift rotation; on a given day, three ehifte would rotate duty houre, one
ahift would be in training, and one would ba on leave etatus.

The following paragraphs diecuaa the procedural modifications being
implemented before the resumption of production and ae part of the continuing
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improvement process in the areas of human performance and management systems.
These modifications will provide enhancement of the technical bases for safe
operation, formality of operations, and accountability of management. Figure
2-10 shows tha hman perforrsancaand management systems program for reactor
operation. A number of the specific operating criteria described by the
Safety Review (wISR) deal with human performance and management systems.
Detailed scopes of work have been developed for the activities shown in Figure
2-10, which are summarized below.

The technical bases for safe reactor operation are being enhanced in the areas
of thermal hydraulics and physics. These enhancements are scheduled for
completion before the resumption of production. In general, two areas have
received the most attention from outside experts during the past few years:

● LOCA power limits
● Reactivity transients dtlringreactor startup

The development of a state-of-the-art methodology to calculate LOCA power
limits based on consemat ive criteria will be completed, documented,
independentt1y reviewed, and approved. Analyses will also be completed on
startup accidents. Limits on operational practices will then be modified to
incorporate the rasults of this analysis.

As an accelerated part of the Technical Specification upgrade program, the
Operating Contractor will develop new Technical Specifications for
reactivity-related parameters and leak detection limits. A second group of
specifications, in recognition of possible pipe cracks, will establish a
process water leakage limit beyond which the reactor cannot be operated.

Qualitv Assura ccn

Quality Assurance (QA) is an activity that is being improved, based on anITC
internal review of the development and implementation status of the progrsm
within the Operating Contractor divisions. The objective is to implement

appropriate el@mentS of the Operating Contractor Quality Assurance Plan for
operations-related activities concurrent with the Reactor Division integration
of tha Operating Contractor Quality Assurance Program into its activities. A
comprehensive review of the Operating Contractor QA Plan identified 41 QA work
items for implementation before the resumption of production. These actions
complement the actions being taken for the longer term (i.e., after the
resumption of production) implementation of quality assurance as part of the
Reactor Safety Improvement Program.

QDerating AsueCts

Major upgrades are under way to improve substantially the general operational
practices of personnel working in the reactor facilities.
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The following projects are under way and will be completed before the[L-~4-lo
resumption of reactor operation:

● New piping and instrumentation diagrams for critical safety analysis;
this project provides additional information to operators to assist the
performance of daily operations and to respond more effectively in the
unlikely event of off-nomal conditions not covered by procedures.

. The logkeeping practices are being upgraded to commercial industry
standards, and uniform shift turnover practices are being implemented.

● Fire protection measures are being improved through the introduction of
periodic inspections for combustible materials, institution of fire
watches, and requirements for walkdowns by a certified fire protection
engineer.

● Capabilities of the operations staff are being upgraded by instituting
a fifth operating shift of training and requiring a degreed supervisor
on each shift.

A degreed supervisor with Shift Technical Engineer (STE) training will be on
each shift, capable of reporting to the Control Room on demand within 10 xc
minutes at any time the reactor contains heat-generating assemblies or when
reactivity manipulation is in progress.

Commercially licensed or Certified Reactor Operators from the power reactor
industry and the U.S. Navy have been hired as shift advisors; these
individuals serve as temporary “coaches” to the shift crews on administrative
practices; they do not provide technical advice on operating the reactor. No
reactor operations constraints are tied to having a shift advisor in the
reactor area. A shift advisor will be assigned to each crew for at least 12
weeks after resumption of production.

Work Controls

This element collects all improvements that address control of work in the
reactor facility. For example, a Shift Manager is responsible for the release
of all maintenance work and for authorizing the return of equipment to
service. Written job plans are required for all maintenance and construction
work on designated systems. Approximately 300 procedures are being revised
for performing maintenance on safety-related equipment, including QA
holdpoints, requirements on the control of calibration equipment, and return-
to-service requirementts. The safety-related procedures will be completedIL-44-lo
before the resumption of production.

correc tive and Preventive Maintenance

The following paragraphs discuss scheduled preventive maintenance and
corrective maintenance activities on safety and safety-related equipment thatITC
are identified as necessary before the resumption of production; they will be
completed during the current outage.
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Selected key valves in the IbnergencyCooling, Cooling Water, and Contaminated
Water Removal Systems will be inspected physically to ensure structural

TC Iintegrity.

In addition to performing the scheduled preventive maintenance activities, a
progrsm to test safety-related, motor-operated
initiated.

valves (MOVS) has been
As part of this valve diagnostics progrsm, selected MOVS in the

Emergency Cooling, Cooling Water, Process Water, and Confinement Heat Removal
Systems will be tested on a periodic baais.

A reactor layup progrsm intended to ensure that plant chemistry and plant
material conditions are not allowed to degrade during outage periods is being
implemented. The progr.smhas the following major characteristic:

● Modification of procedural limits to strengthen moderator chemistry
requirements during shutdown conditions

● Procedural requirements for moderator sampling frequencies during
reactor shutdowns

Blant Lineuus and Startuu and Periodic Tests

The above elements verify the operational status of critical plant systems.
Each system lineup is verified after modification, removal from service, or

~c repair. Lineups (i.e., the proper connection and arrangement of pipes,
valves, switches, and other components in a system) require verification of
the status of essential components in each system to ensure that the system is
ready for use.

Startup and periodic tests are performed to verify proper operation of
equipment. Startup tests are required during the startup of a specific system
to verify the function of the system. Safety systems require testing after
modification or repair; they are also tested on a periodic basis. These
periodic tests verify the calibration or setpoint of equipment and ensure that
it responds as designed.

Tc

A comprehensive startup teat progrssnis planned to ensure operability and to
assess compliance with functional requirements for more than two dozen
individual systems and combinations of systems. Several of these tests will
involve cooling water flow rates above the low partial gravity flow that has
been typical for several months. Approximately eight phases in the progrsm
involve cold-flow testing; the durations of these phases will vary from less
than 1 day to more than a month. Tests of this type are typical to ensure
correct flow rates, valve closure times, ability to alter flow paths, and full
functionality after modifications or repairs. Because these tests would occur
befOre operation of the reactor, none of the discharges would be thermal
discharges (i.e., the water discharged will have approximately the ssme
smbient temperature as river water).

In extended periods of cold shutdown, most systems would be operated at least
periodically and tested in accordance with procedural frequency requirements.
The full complement of operators and plant staff would be required to maintain
the plant in a “ready-to-operate’!status. Periodic testing to demonstrate
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systern operability, check setpoints, and verify plant configuration or
alignment would continue. These tests would include cooling water pump flow
testing and other testing that would result in ~bient temperature discharges ~c
to the Outfalls. Periodic maintenance and routine surveillances would
continue. Water chemistry requirements for the process water and
disassembly-basin water would be maintained by running purification systems
with chemical additions.

Mana@ment and OversirzhtInvolvement

This element includes a variety of management and oversight activities
designed to identify and resolve desi~ and operational deficiencies that
could impact the safety of SRS reactor operation. This category of work
includes scheduled plant inspections by senior reactor operations managementITE
and increased use of Institute of Nuclear Power Operations (INPO) assistance
visits. Safety issues raised in previous reviews and assessments are being
processed through a formal issue review to identify immediate actions or
longer term improvement activities. A formal issue-tracking system is being
instituted as part of this review process to ensure the appropriate
documentation of the disposition of issues before the res~ption of
operation. Finally, the responsibilities and staffing of the Reactor Safety
Evaluation Section and the involvement of the Safety Advisory Committee, the
SRS groups responsible for independent oversight of reactor operations, are
being expanded significantly.

2.1.2.8,2 DOE Reactor Operations Management

In June 1989, DOE formed the Savannah River Restart Office at DOE Headquarters
to provide coordination, independent technical review, and staff support to
the Assistant Secretary for Defense Programs in directing the safe and timely
restart of the SRS reactors. Also in June 1989, DOE formed the Savannah River
Special Projects Office (SRSPO) to provide line management and oversight of
tbe resumption of reactor operation (DOE, 1989); the SRSPO reports to the
Assistant Secretary for Defense Programs. The SRSPO consists of four
divisions (Technical Support Division, Safety Overaigbt Division, Reactor
Operations Division, and Reactor Engineering Division).

The Technical Support Division is responsible for overall support activities;
its areas of responsibility include planning, issue resolution, budget,
reporting, commitment tracking, Reactor Safety Improvement Program, and staff
support.

The Safety Oversight Division has responsibility for the reactor overview
program; its areas of responsibility include appraisals, assessment of reactor

upg~ades implementation, radiation prOtectiOn, quality assurance, policy, and
envaronment.

The Reactor Operations Division is responsible for overseeing the day-to-day
operation of the SRS production reactors; this includes maintaining full-time

TC

staff at each reactor to perform oversight of contractor activities (training,
procedures, maintenance, project management, security, and emergenty
planning). The Reactor Engineering Division has responsibility for directing ‘c
the design and analysis of reactor operating and safety systems.
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DOE is upgrading its onsite technical vigilance and routine surveillance of
operations. Enhanced management controls before the reswption of production
will ensure the maintenance and promotion of an aggressive policy of technical
vigilance. In addition, DOE is implementing an organization that has a
technically qualified line and safety staff, with resident engineers (Area
Engineers) at all reactors. The following paragraphs describe upgrades and

TE I enhancements that will be accomplished before the resumption of production.

DOE Organization and F~CtiQns

DOE has developed charters (DOE-SR Directives) for the Divisions that are part
y~ of the SRSPO. These charters establish lines of responsibility and describe

the duties and functions for the four divisions. The charters also describe
the responsibilities and authorities for Area Engineers. DOE is developing
procedures to assist these personnel in the performance of their duties, which
include monitoring the activities performed by SRS contractors.

DOE Staffing

TE I DOE is assigning experienced personnel to fill the Area Engineer positions to
provide onsite safety oversight. The long-term goal (after the resumption of
production) is for each reactor area to have four Area Engineers.

DOE is issuing procedures emphasizing oversight performance for all SRS
personnel (i.e., DOE and contractor) as part of its ongoing responsibility to
ensure safe and reliabla operation of SRS nuclear facilities. To ensure that

TE Iall personnel understand the importance of its oversight duties, DOE is
directing supervisors to emphasize this philosophy to their subordinates.

for DOE Area uers. Te~ S aff.t and

DOE is reviewing the individual position responsibilities for SRSPO personnel
(e.g., Area Engineers, technical staff) to identify requirements for the
Training Development Progrm (TDP). This program is designed to provide the
necessary methodology to ensure that personnel recaive sufficient initial
training to establish the qualifications required for reactor startup and
continuing training to further demonstrate proficiency in spacific poeitions,
The initial portion of the TDP provides general overview material on
significant plant systems and operations at SRS. It also provides guidance on
CO~erCial nuclear industry standards for plant operations and safety
practices. The continuing TDP will build on the initial material by providing
more detail on specific aspacts of plant operations and DOE ovarsight
responsibilities,

TC [A key feature of the program is the maintenance of doc~entation of the
current quelification status of each individual, thue providing an auditable
trail for any independent review, Final determination of qualification statue
ia made by the individwl’s Divieion Director. Qualification determination
are based on reviews of completed training activities, evaluative meaeures,
and the individual’e on-the-job performanca,

~E DOE hae developed a management training program for all SRSPO eupervieory
personnel; objectives of this progrem are to enhanca the DOE ownership role to
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ensure management awareness of ongoing activities; clearly fecus management’s
perspective on safety oversight; familiarize management with the new
administrative controls; improve each manager’s technical overviewITE
capabilities through a better understanding of reactor layout, system
function, and operation; and provide lessons learned from the commercial
nuclear industry experience.

Procedurw frDE~ snd Audit

DOE is implementing a reporting process for the prompt disposition of
surveillance findings. DOE has developed the surveillance procedure, which
covers the reporting requirements and tracking of surveillance-related
issues. Surveillances are documented in reports and tracked in a computerized
system.

DOE is implementing a policy for unannounced inspections by management that
cover all reactor operating shifts on a rotating basis, starting with TE
resumption of production. The purpose of the inspections is to observe and
monitor activities to ensure proper implementation of DOE policies and
directives.

DOE is generating a procedure for reactor operation coverage, including duties
and assignments, for special reactor evolutions (e.g., resumption of
production). This procedure calls for 24-hour, all-shift coverage by DOE Area
Engineers and the additional onsite presence of DOE management.

D~ui.tion of Safe yt ISSW

DOE has developed a program for the management of safety issues. The Restart
Issue Management Program (RIMP) process has identified many upgrades and
modifications. (See Section 2.1.3.2.1.) The RIMP identifies issues that must c.o~.~~
be addressed before the resumption of production. Items that can be addressed ;:~:~
after the resumption of production are put into the Operating Contractor ~.,~.~~
RSIP. RSIP will identify, set priorities for, and manage a comprehensive set
of activities to be performed in Fiscal Years 1991, 1992, and 1993 designed to
upgrade Or confirm the safety of reactor operation,

e Parties of I-tent Events

Before resuming production, DOE will complete the development of proceduresITC
that govarn tha duties and responsibilities of designated duty officers for
sach reactor facility. In addition, a formal reporting procedure covers the
notification of DOE management for off-normal occurrences, A separate
directive will be formulated to ensura that the appropriate level of DOE
management is responsible for authorizing reactor startup following an event
that cauaas reactor shutdown.

A formal agreement between DOE and the Operating Contractor (Standing
Instruction 317) already docmente off-normal notification requirements.
Thaee requiramsnts direct the Operating Contractor to notify the duty officer
promptly after the identification of off-normal occurrences.
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DOE Auproval of New or Revised Technical S~ification6

DOE has implemented a program that requires its approval of revised technical
TE ]specifications and other documents related to the limits of safe operation.

As part of this program, DOE is reviewing and will approve technical
TC Ispecifications for control rod position and reactivity control.

2.1.2.8.3 Operating Practices

Upgrading the training program and procedures is a major part of the SRS
reactor operation program. The following paragraphs discuss new procedures
and training that will be implemented before the resmption of production.

Tralnl
,.

ng

The training program is designed to ensure that operators have the skills and
knowledge necessary to operate the SRS reactors safely when production
resumes. The enhanced performance-based initial and continuing training
programs will improve the skills and knowledge of the operating crews to a
level comparable to that of personnel working for licensed nuclear utilities.
A five-shift rotation for reactor operations personnel has been instituted to
provide time for these training programs.

L-44-33]The Central Control Room Supervisor and Operator training cycles for tbe
reactors are focused on upgrading professionalism, technical knowledge,
teamwork, and fundamentals, along with specific training on plant and

TE ]procedure changes. Additional training has been developed to address changes
resulting from items identified by the K-Reactor Restart Strategy Criteria
(DOE, 1988a), and to address tbe recommendations and modifications identified

TE Iby the WISR.

Training for maintenance personnel addresses work practices, procedure
compliance, professionalism, and technical knowledge appropriate for items
associated with the K-Reactor Restart Strategy Criteria (DOE, 1988a).
Maintenance personnel will receive additional training based on items
identified through the WISR. Other support and technical personnel will
receive the following training:

● Training on changes in work practices and formality of operation for
first– and second-line supervision

● Training for component handling operators

● Shift technical engineer training for degreed reactor supervisors

Procedures

The Operating Contractor has identified a large number of procedures that
might require improvements due to the K-Reactor Restart Strategy Criteria and
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the WISR items. For resumption of production, safety-related procedures will
be established in the following major areas:

● Administrative Procedures

● General Plant Procedures for Startup, Shutdown, Power Operations,
Process Monitoring, and Fuel/Target Handling

● System Operating Procedures

● Abnormal, Off-Normal, or Alarm Condition Procedures

● Maintenance Procedures

● Radiation Control Procedures

● Chemical and Radiochemical Control Procedures

● Emergency Operating Procedures

● Smergency Plan Implementing Procedures

● Modification Procedures

● Reactivity Manual

. Calibration, Surveillance Test and Inspection Procedures, including
Control of Measuring and Test Equipment

Traininp Assessment

To determine the skills and knowledge of the operating crews, the Operating
Contractor will conduct extensive evaluations and assessments before resming
production. Written examinations, formal simulator evaluations, and an oral
and field evaluation will occur. The Operating Contractor will perform a
management assessment to determine if the crews are properly qualified to
operate the reactors. Figure 2-11 shows the training program evaluation
process.

2.1.3 RESPONSES TO SXTE~AL OVERSIGHT

Since the beginning of SRS operations, changes have been made to the
production reactors and to operating practices as part of an ongoing safety
and environmental improvement program. Improvements have also been made in
response to internal and external oversight programs. The following sections
describe improvements proposed in response to concerns raised by the National
Academy of Sciences and the National Academy of Engineering (NAS/NAE, 1987)
and the Advisory Comittee on Nuclear Facility Safety (ACNFS, 1988a,b).
Section 2.1.2 describes modifications that are part of the ongoing safety
improvement program or are in response to internal oversight activities. The
Defense Nuclear Facilities Safety Board (DNFSB), which was created by law in

L-69-o5
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external oversight of the DOE weapons complex, including SRS. Section 2.1.3.3
describes the functions of the DNFSB and summarizes its areas of focus to date. ‘c

2.1.3.1 Nationa1 Academy of Sciences/National Academv of Engineering concernx

Shortly after the accident at the Chernobyl Nuclear Station in April 1986,
then-Secretary of Energy Herrington requested the NAS and the NAE tO prOvide
DOE with an independent assessment of safety and technical issues at the DOE
reactors. The National Research Council established a review committee, and
the requested effort began in August 1986. NAS published the results of its
initial assessment of the four DOE production reactors (K-, L-, and P-Reactors
at sRS and N-Reactor at Hanford) in October 1987 (NAS/NAE, 1987). That rePOrt
contained a number of obseuations, conclusions, and recommendations on safety
for these reactors and on the DOE process for managing and implementing
reactor safety. Shortly after receiving the report, Secretary HerringtOn
announced a number of actions to respond to its recommendations, including the
development of an action plan to resolve each of the report’s technical
recommendations. DOE published that plan in May 1988 (DOE, 1988b).

The NASINAE report ErouDed its concerns into three majOr cate=Ories: Safety
Framework, Tec~nical-Iss-ues,and Management Structure. The following sections
describe modifications that
each category.

2.1.3.1.1 Safety Framework

The NAS/NAE report contains
to SRS production reactors:

DOE has proposed in response to recommendations in

four safety frsmework concerns that are applicable

● Safety Objective
● Department Orders
● Verification of Compliance
● Technological Vigilance

The following paragraphs briefly discuss NAS/NAE recommendations and the DOE
responses.

Safetv Objective

The NAS/NAE recommended that DOE clarify its safety objective for reactor
operation so the Department could achieve and maintain the desired level of
safety.

Independent of resmptiOn Of prOductiOn, DOE is developing a department
statement for the identification and application of safety objectives that
will draw on available information from the NRC, the International Atomic
Energy Agency, and other applicable sources. Section 4.1.3.1.5 compares draft
safety goals from the proposed policy statement with severe accident risks for
the production risks. Baaed on the safety policy statement, DOE will conduct
a 2-year trial use of the proposed safety objective. At the conclusion of
these actions, DOE will issue revised and final safety objectives in DOE
Orders.
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The NASINAE concluded that DOE needs to revise its
requirements and deadlines for implementation.

DOE is implementing a revised centralized system for

Orders to specify clear

the review and issuance
of its O-rders th~t deal directly with ~eactor safety. Before resuming
production, DOE will complete development of criteria to ensure that Orders
are consistent with the recognized attributes of clarity, prescriptiveness,
uniformity, technical soundness, and timeliness. The process includes
external standarda review, technical peer review, and Advisory Comittee
review.

Yerification of Comuliance

The NAS/NAE recommended that verification of compliance with DOE Orders be
based on comprehensive, vigorous, and frequent inspections of contractor
performance.

DOE is broadening the scope of Technical Safety Appraisal (TSA) coverage to
consider other aspecta of facility operation that are necessary for an
assessment of safety performance. DOE is developing procedures to categorize
appraisal findings and recommendations so it can provide guidance to the
Operating Contractor and the Operations Office for establishing priorities for
corrective actions. To ansure the qualifications of the appraisers
themselves, DOE is establishing a formal training progrm as a prerequisite
/for participation on TSAS. DOE will complete these activities before resuming,
production.

The NAS/NAE recosssendedthat DOE achieve an indepth understanding of technical
issues related to the safety of its reactors, using methodology that is, at a
minimum, comparable to that found in the commercial nuclear industry.

DOE has initiated an integrated program of nuclear industry cooperation to be
facilitated through a recently signed cooperative agreement with the Institute.
of Nuclear Power Operations (INPO), outside expert reviaws, internalI
contractor assistance, and information exchenge. The purpose of tha program
is to ensure that both DOE personnel and operating contractors make full use
of both (1) the methods and techniques available for monitoring conssercial
power reactors, and (2) the results of safety research performed at national
laboratories,

DOE has established a progr~ for the management of eafety iesuee,
lPrOSreM establishes DOE responsibilities for the Operating (!ontr.ectorR&~
The RSIP identifies, sets priorities for, and managee a comprehensive set of

l~~ivities designed to upgrade or confirm the safety of reactor operation at

DOE hae initiated a program on
aeseesment (PRA) techniques in the
production reactors,

the application of probabilistic risk
performance of safety analyaas for its
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2.1.3.1.2 Technical Issues

The NAs/NAE report contains 11 technical issues that are applicable to the SRS
production reactors:

Acute Aging Phenomena
Maintenance and Plant Modernization
Power Operating Limits
Probabilistic Risk Assessment
Severe Accident Evaluation (two concerne)
Confinement Systerns
Hydrogen Generation and Mitigation
Cermet Fue1
Human Performance
Liquid Effluents
Emergency Planning

The following paragrapha briefly discuae concerns raiaed by the NAS/NAE issuee
and the DOE respon8es.

The NAS/NAE concern is that aging phenomena can limit useful reactor life to
leas time than that required to authorize, fwd, desire, and build new
facilities to produce special nuclear materials. DOE has a number of
activities in progress to address aging, as described in Section 2.1.2.3.2.
Results of these activities have not identified any life-limiting mechanisms
for the three SRS reactora. Although continuad aging might reduce their
availability, continued operation of K-, L-, and P-Reactore will ensure the Tc
capability to produce nuclear materials as necessary, at least until
replacement production capability has been demonstrated.

Plant Mo~

DOE agrees with the NASINAE that increased attention to preventive maintenance
planning, procedures, and training is required. An enhanced maintenance
Training Program is being implemented; it will be completed before theIL-w-lo
resumption of production. The program includee initial continuing, and
specialty training that is based on job performance, and that recognizes the
problems inherent in the operation of aging facilities. Safety-related
maintenance requirements are being implemented as a prerequisite tO the
resumption of production. Section 2.1.2 discusses upgradee in the area ofITC
maintenance in more detail.

wPo e~ Ouerating Limits

DOE agrees with the NAS/NAE that, before resming operation at power at theITC
SRS, there must be a thorough understanding of the behavior of the reactors in
a loss-of-cooling accident, based on rigorous external review. To achieve
this level of understanding, DOE has enlisted the expertise of the Los Alamos
National Laboratory and the Idaho National Engineering Laboratory to assist in
technical reviews.
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Power limits will be established based on the results of thermal-hydraulic
analysis using new experimental data. A fourth Kmergency Cooling System

TC Iin.iectionpath will be completed before the resumption of production in each
!-

of the three reactora during the current outage to enhance reactor safety for
current design-baais LOCA conditions.

Probabilistic Risk Assessment

TE [A PRA is a systematic, structured approach to identifying and evaluating the
ways in which failures in components, systems, and human perfoz’mance can
propagate; estimating the likelihood of alternative failure sequences that
lead to significant cmsequences; and calculating the consequences associated
with a defined accident sequence and probability. The results are useful not
only for providing an estimate of the range of potential consequences and
their associated likelihood, but also for indicating those components,
systems, and human performance areas that offer the greatest opportunity for
improvements in reliability and safety. PRAs have been applied in space
system reliability evaluations and nuclear reactor safety assessments, smong
other applications.

Both DOE and the Operating Contractor are committed to the use of pRA
methodology. The PRA for the SRS production reactors will evaluate both

IC Iinternal and external initiating events. At present, a full-scope PRA is,–-. .-–. -.–
being perfozmed for K–Reactor; tie analyses are ~road enough to incl~de L- and
P-Reactors. The PRA is part of the continuing safety improvement process.
The Level-1 PRA was completed in June 1990; the completion of Levels 2 and 3

Tc is not scheduled before the resumption of production. (Section 4.1.3.1.5
describes PRA levels and methodology.)

During the performance of the full-scope PRA, components and systems personnel
in the Operating Contractor Reactor Engineering Department review tbe
documents published by the PRA groups for accuracy and application to reactor
design and operation. These applications include both hardware improvements
and procedural changes.

Independent review of the SRS PM takes place on a number of levels by several
groups. Westinghouse established the Senior Review Panel in 1985. This
pane1, which consists of nationally recognized experts in PRA, provides
independent review on a continuing basis. The DOE Independent Review Panel,

C-04-12which consists of PRA practitioners, provides a detailed review, also on a
L-44-16 continuing basis. The DOE High Level Peer Review consisted of nationally”

recognized PBA experts, who performed a one-time review of the Level-1 PRA and
determined if it waa adequate to support the startup effort. The Advisory
Cosunitteeon Nuclear Facility Safety (AcNFs) and the DNFSB prOvide Oversight
reviewa for the Secretary of Energy and Congress, respectively.

The point estimate .of core dsmage frequencies (CDFS) from the Final Level-1
t~-4&-~~PRA are 2.1 x 10- per reactor-year for internal events and 2.2 x 10-4

L-75-03reactor-year for external events, for a total CDF of 4.3 x 10-&
per
per

c-04-16reactor-year. On the other hand,
DoCument (SID; WSRC, 1990) shows a
1.2 x 10-4 per reactor–year, a

the Reactor ooeration Safety Information
CDF point estimate from internal events of
CDF point estimate of 6.8 X 10-5 per
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reactor-year from external eventa, and a total of about 2.0 x 10-4 per
reactor-year (Sharp, 1990).

The CDF point estimates released in the SID are different from the CDFS in the
Final Lavel-1 PRA. The Level-1 PRA is based on the K-Reactor configuration of
June 19S7, for which the only upgradea were the fourth ECS line and the
seismic design based on the P-Reactor configuration of June 1988. The SID
nwbers are lower because the SID is based on the planned reactOr
configuration when production resumes (WSRC, 1990).

Severe Accident Evaluation

DOE acknowledges NAs/NAE concams about severe accidents and has initiated a
program to implement the recommendations. DOE has placed substantial emphasis
on developing a Severe Accident Assessment Program (SAAP) at SRS that
complements ongoing PRA activity and that will provide an improved technical
basis for future design and operational changes. SRS personnel are developing
two levels of severe accident computational models, which will provide
state-of-the-art computational tools for all significant severe accident
phenomena, including those areas judged to be significant by the NASINAE
committee (radionuclide release, fuel damage progression, etc.).

An experimental progrm is under way, but is not planned for completion before
the resumption of production; its purpose ia to develop more information about
elements of severe accident behavior that are specific to the SRS reactors.
Small–scale stem explosion experiments were perfomed at Sandia National
Laboratories (SNL) in Albuquerque, New Mexico, using SRS uranium-aluminw
alloy. Initial SRS–specific metal-water experiments have been performed at
Rice Univeraity. SNL is in the process of conducting SRS-specific
core-concrete reaction experiments.

Human factors play an important role in the progression of severe accidents.
One of the explicitly defined outputs of the SAAP ia the development of
accident management procedures to aid the operators in making decisions on
possible courses of action. The SAAP is part of the continuing safety
improvementt process; it is not scheduled for completion before the resumption
of production. In addition, Abnormal Condition Control (ACC) prOcedurea will
be revised to reflect operator actions necessary to respond to severe accident
scenarios.

Efforts are under way to reevaluate and better determine the conditions that
the confinement system might experience during postulated severe accidents,
including the ability of these ayatems to respond aa expected. 2’hesevere
accident conditions being evaluatad include filter aerosol loadings, pressure
pulses, and source-term data.

L-44-20
L-75-03
C-04-16

As part of the SAAP work on the SRS, researchers have develOped q~ntitative
release data for specific fission products from irradiated fuel samples melted
under simulated accident conditions. As further information is developed in
the SAAP, the impact of severe accidents on the confinement system will be
evaluated, and improvements will ba made, if appropriate.
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Hvdro~n Generation and Mitigation

Previous analyses of the SRS reactors have indicated that hydrogen generation
ratea would not be high enough to produce explosive mixtures in the event of
core melting. To confirm this conclusion, an improved mechanistic model being
developed uuder the SAAP will utilize experimentally determined hydrogen
evolution information specific to the SRS reactors. Using results from the
PRA, researchers will analyze confinement system modifications to balance the
tradeoff between radionuclide retention and hydrogen buildup to reduce risk.
This model is not scheduled for completion before the resumption of production.

Ceme t Fuel

The present fom of fuel used in the SRS reactors is an alloy of uranium and
aluminum. Since the early 1970s, studies and analyses have been performed at
SRS to introduce another fore, known as “cermet” (ceraic-metallic) fuel.

The buildup of uranium-236 at SRS encourages an increase in the uranium
content in fuel. Associated with this advantage of increased uranium content,
the volme of high-level radioactive waste is reduced due to a decreaae in the
smount of aluminm used. In addition, the ceramic uranium oxide is able to
sustain higher temperatures than metallic uranim–alminum fuel and is,
consequently, better at fission product retention.

Recent programmatic considerations make the future of the Cermet Fuel Testing
progrsm at SRS uucertain due to budget constraints and growing interest in
microsphere fuel technology, in which the fissionable material, in the form of

‘c minute coated spheres, is dispersed in a moderating matrix. If the progra
continues, SRS personnel will perform studies and sample irradiation to
qualify further the uranium oxide fuel and to address the NAS/NAE concern on
exothennic uranium oxide-aluminum reactor tests.

Human Performance

DOE and its contractors are implementing progras at SRS to address NAS/NAE
concerns related to operating and emergency procedure training, as described
in Section 2.1.2.8. Among these are the addition of a fifth operating shift
to pemit more time for reactor operator training and the provision of a
degreed supervisor on each shift to increase the availability of engineering
expertise. The Abnormal Condition Control Procedures are being converted to
flowcharts (similar to those used by some utilities) to train reactor
personnel in the use of these procedures on the reactor simulator. SRS
personnel are also working to develop symptom-based procedures for application

TC Ito the Site. The fifth operating shift and the flowcharts will be in place
before the resumption of production. The symptom-based procedures are part of
the continuing safety improvement process; they are not scheduled for
completion before the resumption of production. In addition, DOE is pursuing
the expanded use of the simulator and modification of emergency procedures
based on simulator experience. There is an improvement in the methods used
for on-the–job training, utilizing a structured training support system
suggested by INPO.
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DOE concurs with NAS/NAE recommendations on modifications to the SRS incident
reporting procedures. DOE is implementing modifications to these procedures ~c
that respond to these reconunendationsby requiring a more thorough analysis Of
the cause(S) of reactor events, a broader review of the implications of
events. and Drovidinz direction for corrective actions that will improve humanIT.-&&-5l
performance ?~ee Sec~ion 2.1.2.7.3). DOE is also initiating root cause trend
analyses on unusual occurrence report findings.

DOE agrees with the NAS/NAE recommendation on software review. As part Of its
continuing safety improvement process, DOE is developing and implementing
formally documented and rigorous quslity assurance progrms, using appropriate
national standards; they are not scheduled for completion before the
resumption of production. DOE has also initiated the development of
derivative documents for implementation at SRS. An assessment of computer
software fault tolerance is performed for new systems before they are
installed.

Liauid Effluents

SRS is designing and installing liners in the emergency retention basins in
the reactor areas. The liners will be high-density polyethylene with
underliners of bentonite clay or polyethylene. The phased project plana call
for a polyethylene cover. This upgrade will be completed before the
resumption of production.

Emermencv Planning

Tc

Current DOE offsite emergency planning considers state, county, and other
Federal agencies, and provides personnel and services to assist state and
local programs. DOE plans to continue conducting emergency exercises
involving state and local participation on a biennial basis. In a major
radiological accident, SRS-specific emergency plans and procedures”ensure the
activation and staffing of state and local Emergency Operating Centers (EOCS)
in the vicinity of the Site. SRS liaison with state and local EOCS ensures
that changes to local conditions can be factored readily into activities
associated with the protection of public health and safety. DOE continues to
analyze the events that occurred at Chernobyl in April 1986, md incorporate
the information obtained from that and other events into emergency planning. ITc

Nuclear ReizulatorvconnnissionCOmuarabilitv/Equivalence in Resulations with DOE

During the public scoping period for this EIS (March 21 to May 8, 1989), DOE
received 21 comments related to the public concern about the comparability or
equivalence of NRC regulation and guidelines with DOE Orders or guidelines.
While DOE is not required by law to adhere to NRC standards or regulations, it
has implemented or adapted many NRC progrsms, keeping in view the fundamental
physical differences between conunercialpower reactors and the DOE nuclear
material production reactors.

The DOE approach and guidance for implementing NRC standards and related
industry standards are contained in DOE Orders. The Orders that apply to the
SRS production reactors are (1) Order 5480.4, “Environmental Protection, ‘-44-30
Safety and Health Protection standards,” and (2) Order 5480.6, “safety Of
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L-44-30
DOE–Owned Reactors.” Other Orders provide more detailed guidance regarding]
use of NRC standards in specific technical areas.

Among others, DOE has implemented, or adapted with modifications, the

following NRC programs:

●

●

●

●

●

✘

●

Probabilistic risk assessments
ANSI/ASME - NQA-1 Quality Assurance requirements
Seismic criteria
Radiation protection guidelines
Transuranic waste management - offsite transport
Reactor safety objectives
Offsite radiological dose calculation models: LADTAP, GASPAR, XOQDOQ,
MAXIGASP

!DOE and its O~eratinu Contractor began an Integrated Safety Evaluation Program
(ISEP) based an the ~RC Systematic ‘Evaluation Program (SEP). The SEP process
provided technical assessments of the proper axtent and approach for
backfitting modern regulations and standards to older NRC-licensed nuclear
plants. The SEP assessments were conducted over a period of years, during

Tc which the plants continued Operating. The “corrective actions” called for by
the SEPS are still being implemented in the licensed plants. Similarly, the
ISEP assessment began during SRS reactor nperation in 1987. The ISEP process
was interrupted by the Issue Management program, which is being conducted
during the current outage. Many of the corrective actions that eventually
would be taken as a result of ISEP are being taken on an accelerated basis in
the Issue Management program. ISEP topics will be addressed in the RSIP after
the resumption of production. On completion of the effort associated with the
ISEP topics, the SRS reactors will be at a demonstrable laval of safety on a
par with that of licensed nuclear plants -- through a similar process and in
the same relative timeframe aa connnarcial,NRC-licansed plants.

DOE anticipates that designs of proposed new reactora would incorporate
additional NRC licensing standards related to plant siting, reactor
containment, management structure, and other related areaa as a result of
Congreaaional action that included these standards in authorizing legislation.

2.1.3.1.3 Management Structure

The NAS/NAE report contains three management structure concerns that are
applicable to the SRS production reactors:

● DOE Relationship with its Oueratinz Contractor
● Management Stiu;ture
● External Oversight

DOE plans to complete these activities before
following paragraphs briefly discuss how DOE
concerns.

DOE Relationship with its oDerating contractor

DOE has established a Savannah River Special
2.1.2.8.2) to direct the Operating Contractor’s
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directly to the managerial, technical, operational (including training), and
scheduling aspects of K-, L-, and P-Reactor operation (DoE, 1989a).
Significant aspects of the Operating Contractor’s test and operational
activities are being covered by DOE Area Engineers and supporting SRSPO
staff. A new DOE teem, composed of persons with commercial, U.S. Navy, and
DOE reactor experience, will perform day-by-day monitoring of Operating
Contractor performance at the three reactors. ITc

The Secretary of Energy is constructing a new eyatem for reactor EafetY
similar to those that have been proven to be effective in both the U,S. Navy
and the commercial industry since Thrae Mile Island (Watkins, 1989). As part
of the new ayetem, the Secretary creatad the SRSPO to aeeign clear
accountability and raeponeibility for reactor eafety to DOE line management.
The SRSPO reports directly to the Aeaietant Secretary for Defenee Programs and
interacte with the Manager of the Savannah River Operations Office, the
President of the Westinghouse Savanneh River Company, and their staffs.

The incident reporting eyetem, which in the pact was limited in ecope and
eporadic, is being firmly established between DOE Headquarters and the Field
Offices, To ensure that there are sufficient line pereonnel with expertise in
reactor safety at Headquarters, DOE ie adding a significant number of
personnel with reactor experience (i.e., 20 to 30 individuals). This will
ensure that technical safety reviews are performed by the line organization,
rather than by contractors, The additional personnel and enhancements to the
incident reporting eystem will be in place before the resumption of production.IL-44-1O

Three recent actions are relevant to this finding. Firet, DOE has established
the Advisory Committee on Nuclear Facility Safety (ACNFS), which iS chaired at
present by fomer NRC Chairman John Aheame. The committee, which consiste of
13 experts in disciplines related to nuclear safety, has provided guidance and
independent assessment of nuclear safety aspecta of DOE facilities.

Second, the DNFSB, which is patterned after the Civil Aeronautics Board, wasITE
established by Congrees in September 19S8 (P.L. 1OO-456). The DNFSB consists
of five members appointed by the President and confirmed by the Senate. The
DNFSB is authorized to hire as many as 100 people as full-time staff.

Third, a “Tiger Team” Assessment was conducted at the SRS from January 29 to
March 23, 1990. The purpnse of the assessment was to provide the Secretary of
Energy with a report on the status nf Environment, Safety and Health Programs
at SRS. While the environmental subteam did nnt deal directly with the
reactors, it identified no environmental conditions at SRS that represent an
undue risk to public health and the environment from the active operations
reviewed. The management of tha environmental program is still faced with :::;::;
compliance deficiencies and environmental contamination issues (e,g., M-Area
groundwater contamination, radiological contamination in the Savannah River
Swamp and Creek Plantation Swamp, radioactive and mixed waste tanks, the
inactive waste disposal sites, and facility decommissioning and
decontamination) that will be a part of the long-term environmental management
efforts (DoE, 1990).
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2.1.3.2 ACNFS Concerns

‘KC

TE

In response to NASINAE concerns, then–Secretary of Energy Herrington formed
the independent ACNFS to advise him on safety matters at defense production
facilities. The ACNFS has met periodically at the SRS since June 1988.
Committee members have met with representatives of DOE and the Operating
Contractor and received briefings on priority issues and on plans to address
safety questions concerning SRS facilities. On April 30, 1990, the Chairman
of the ACNFS advised Secretary Watkins that Oversight Of reactOr restart
activities at SRS was being transferred to the DNFSB. Remaining issues and

unresolved questions, along with all backup ❑aterial, were transferred to the
DNFSB in May 1990.

2.1.3.2.1 Technical Issues

Three ACNFS letters (ACNFS, 1988a,b, 1990) tO the SecretarY Of Energy cOntain
concerns associated with technical issues:

● Maintenance and Upgrades
. Site Boundary Definition
. Safety Philosophy
● Operating Power Level
● Reactivity Control System
● Seismic
● Ultrasonic Testing
● Configuration Verification
● Probabilistic Risk Assessment

The following paragraphs briefly discuss each Of these cOncerns and the
modifications proposed in response.

Maintenance and UD~rad~

The ACNFS concluded (ACNFS, 1988a) that inadequate att.entiOII iS given to
reactor system maintenance and upgrades. This issue is discussed in Section
2.1.3.1.2.

site Boundarv Definition

The ACNFS believes that the application of NRC site-boundary criteria, which
were developed for commercial plants, is “inappropriate fOr the SRS site”
(ACNFS, 198Sa). A comercial plant has only the immediate plant staff within
its boundaries, whareas the SRS, with an area significantly larger than a

TCI commercial site, has more than 18,000 workers within its boundaries.

DOE is evaluating the applicability of these criteria to the SRS. Section
4.1.3 discusses the impact (i.e., dose and consequences) Of Potential
accidents from reactor operation on the SRS workforce.

Safetv Philosophy

The ACNFS expressed the concern that the K-Reactor Restart Strategy (DOE,
1988a) attempts to bring the reactors to an acceptable safety level without
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defining that level. The ACNFS recommends that a reasonable objective for the
safety level on the SRS is “comparable to commercial standards.” The ACNFS
also recommends that decisions on nuclear safety be made by knowledgeable
persons who have experience with both comercial and DOE reactors (ACNFSi
1988b).

After the development of the Restart Strategy, the SRS implemented the Restart
Issue Management Program. The purpose of the RIMP is to evaluate and resolve TE
potential nuclear safety issues before the resumption of production. The
issues include those from the K-Reactor Restart Strategy (DOE, 1988a), as well
as issues identified by peer review groups (e.g., ACNFS). Sources of emerging
issues include audits and assessments, special projects, operational
occurrences and normal work initiators, and line management cOnce~s and
observations.

The RIMP Issue Management Committee reviews each issue with regard tO the
following criteria:

● The issue might prevent reactor shutdown, maintenance Of required
shutdown margin, long-term cooling, or essential monitoring.

- The issue might require operator action in less than 10 minutes tO
prevent or mitigate the consequences of events described in the SRS
safety analyses.

~ The issue might cause operation outside the Technical Specifications.

● The issue might result in a reduction in the margin of safety, as
described in the SRS safety analyses.

. The issue might result in insufficient ability to operate within the
regulatory environmental release limits resulting from reactor
operations.

This review will be completed before the resumption of production. ]L-44-1O

Issues that meet any one of the above criteria are reconunendedfor resolution
before the resumption of production, unless the Issue Management Coounittee
concludes that there is not a significant increase in risk to public health
and safety. The Committee can make additional allowances to avoid
disproportionate impacts by considering the age of the facility, the
practicality of retroactive application, and the time at risk. Based on these
considerations, the Committee can conclude that resolution is not essential
for resumption of production, but that it must be completed on a prioritylTC
basis after the resumption of production. However, if the Committee cannot
reach a consensus that an issue can be resolved after the resumption of
production, it will recommend resolution before the resumption of production.

Oneratin~ Power Level

The ACNFS expressed its concern that the present analytic methods of
determining reactor power limits are supported by experiments of questionable
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value; this would result in power limits that are only a fraction of the
nominal power rating (ACNFS, 1988b). Section 2.1.3.1.2 discusses this issue.

The Operating Contractor has established a program to demonstrate a power
level that minimizes the potential for fuel d~age fOllowing a desiw-basis
LOCA. To date, experiments have involved flow tests in single fuel assemblies
and a recent full-scale flow test at L-Reactor. DOE agrees with an earlier
NAS/NAE recommendation (Section 2.1.3.1.2) that there must be a thorough

~c understanding of accident behavior before achieving reactor operation at
power. As a result, DOE will scrutinize the Operating Contractor’s power
ascension program and related experiments before authorizing the initial power
level and any subsequent increase. In addition, DOE is establishing a power
Limits Peer Review Panel of recognized experts in thermal hydraulics to
perform an independent review of the Operating Contractor recommendations; the
panel plans to complete its review before the resumption of production.

Reactivity Control Svstem

The ACNFS expressed its concetn about the reliability of the reactivity
control system at the K-, L-, and P-Reactors (ACNFS, 1988b).

The existing rod positioning instruments (T-Amplifiers) are being replaced by
L-4f+-10new solid-state components. DOE will complete this item before resuming

production. After the resumption of production, new monitoring thimbles will
be installed in each reactor to provide better monitoring of core axial power

TC and bulk moderator temperature.

Seismic

The ACNFS indicated its concern that the seismic resistance issue in the
K-Reactor Restart Strategy is narrowly focused and does not indicate what must
be accomplished before startup. “The ACNFS recommend[cd] that the ECS and the
confinement system be seismically upgraded prior to restart” (ACNFS, 1988b).

~-44-loThe Operating Contractor has developed a schedule for completing certain
activities before the resumption of production (WSRC, 1989a). Upgrades
include improving the seismic resistance of the confinement filters and
upgrading the seismic resistance of the stack buildings. In addition, the
Operating Contractor has ongoing programs to evaluate piping qualifications,
which are not planned for completion before the resumption of production.
Section 2.1.2 discusses these and other eeismic upgrades in more detail.

Ultrasonic Testing

Tc
The ACNFS expressed its concern over the omission from the K-Reactor restart
strategy of thorough ultrasonic.testing and visual inspection of the piping
and reactor vessels for cracks (ACNFS, 198Sb). The Operating Contractor
performs UT and visual inspections, which is an ongoing program. The
Operating Contractor has also reviewed potential degradation mechanisms for
the reactor. (See Section 2.1.2.3.2.)
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COnfi~uratiOn Verification

The AcNFS is concerned that system drawings do not reflect the actual
configuration of plant systems, and that the sample nmber proposed by DOE is
too small (ACNFS, 1988b).

DOE agrees with the ACNFS and has initiated a program in which all 25
safety-related systems will undergo a configuration verification inspection;
associated drawings will be updated and controlled. The increase in ssmple
number was baaed largely on the number of discrepancies revealed during the
initial inspections.

Before the resumption of production, 13 major safety-related systems will
undergo a detailed inspection to determine their actual configurations; L-44-54
aa-built drawings associated with those systems will be updated and
controlled. Operational flow drawings will be developed and controlled for
the remaining 12 systems. While not as detailed as the 13 as-built drawings,
these 12 operational drawings will be verified by field inspections; they will
contain sufficient information for equipment lockouts, system lineups, and
training.

After the resumption of production, plans call for all plant systems to
undergo detailed inspections, with updated and controlled as-built drawings.

Probabilistic Risk Assessment

The ACNFS Subcommittee on PRA and Severe Accidents concluded that the overall
quality of the ongoing PRA effort at SRS appears to be high and that the SRS
has the skills needed to perform such assessments. As a consequence of the
review of the Draft Level-1 PRA, the ACNFS made three reconunendations:

● The PRA consider the probability of ECS failure given the additional
uncertainty that assembly flow instability might lead to core damage.

● The PRA include more detailed analysis of the Manual Incident Action
(MIA) system.

● That SRS evaluate seismic risk using hazard curves developed by both
the Electric Power Research Institute (EPRI) and the Lawrence Livermore
National Laboratory (LLNL).

The Draft Level-1 PRA assumes that flow instability does not occur. The PowerITE
Limits Program is studying flow instability and will define maximum operating
power levels with a high degree of certainty that flow instability will not
occur (see Section 2.1.2.7).

At present, MIA system unavailability is estimated with operator failure to
actuate the system being an important contributor to system failure for
certain hypothetical accidents. In all likelihood, detailed modeling will not
materially change the failure probability of the system. However, a more
detailed system analysis is planned, primarily to determine if system upgrades
would be beneficial.
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The seismic PRA analysis uses hazard curves that are generated using the EPRI
methodology. This methodology has been accepted as a basis for seismic risk
assessment for many commercial nuclear powerplants. However, an alternative
methodology developed by LLNL prOduces hazard cu~es that, fOr ‘anY
geographical areas, show higher frequencies of damaging earthquakes than the
results obtained with the EPRI methodology. At present, there is no consensus
on a preferred methodology, although NRC has had this issue under
consideration for the past 5 years. The authors of NUREG 1150, “Severe
Accident Risks: An Assessment for Five U.S. Nuclear POwer plants,” used bOth
seismic hazard curves to calculate the seismic risk for the Surry and Peach
Bottem nuclear generating plants. For these plants, the calculated mean
annual seismic risk, using the LLNL methodology, increased by a factor of 5
and 25, respectively, when compared to that calculated using the EPRI
methodology. Median values increased by a factor of 2 and 6, respectively,
and there waa considerable overlap of the distributions of risk. The major
contributors to risk were not changed by the use of either methodology. The
snme findings could be true for SRS reactOrs, althOugh nO cOnfirming
calculations exist. Further studies on differences between the EPRI and LLNL
methodologies appropriate for application to SRS are underway. The PRA will
include seismic risk results generated from both sets of curves. DOE will
take appropriate action on this issue based on the generic NRC resolution.

2.1.3.2.2 Administrative Issues

TC[Two of the ACNFS letters to the Secretary of Energy (ACNFS, 1988a,b) contain
four concerns regarding administrative issues:

● Change of Contractor
● Management
. Control Room and Operating Philosophy
● Quality Assurance

The following paragraph briefly discuss these concerns and the modifications
proposed in response.

Cha Ke on f Contractor

The ACNFS was concerned about the change of Operating Contractor and the
nwber of safety–related problems the new contractor would have to address
(ACNFS, 1988a).

The Operating Contractor conducted an independent safety review of the
reactors and recommended additional safety–related activities to be
accomplished (WSRC, 1989b). Section 2.1.2 describes these activities.

Manaeement

The ACNFS concluded that management directions should be transmitted along ‘a
single, clearly identified line (ACNFS, 1988b).

As discussed in Section 2.1.2.8.2, SRSPO is responsible for SRS reactOr
operation. Section 2.1.3.1.3 describes other modifications to the DOE
management structure that resulted from NASfNAE concerns.
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C_ontrQlR m n~

The AcNFS was concerned that the number of people proposed to be in the
control room during reactor startups (at least 12) is excessive. The
committee recommended that the list of people be reviewed carefully and that
access be limited to essential personnel. The ACNFS also expressed concezn
about the delegation of responsibility to the Shift Technical Engineer forITE
ensuring that the reactor operates within the safe operating envelope (ACNFS,
1988b).

The Operating Contractor shift crew has been restructured, as described in
Section 2.1.2.8.1 and shown in Figure 2-9. Present plans call for nine
individuals (five Central Control Room Operators, one Central Control Room
Supervisor, one STE-trained supervisor, one Shift Advisor, and one Shift
Manager) to be in the control room during the next startup.

Q~e

The ACNFS recommended that DOE reauire the OPerating Contractor to review and
evaluate the QA plan, to perfom a“baseline ~ssessme~t of the state of quality
on the Site and its extent of verification, and to determine the needs for
centinuing improvements (ACNFS, 1988b).

The Operating Contractor has conducted an internal review of the development
and implementation status of the QA program. Section 2.1.2.8.1 describes the
results of that review and the proposed actions.

2.1.3.3 D f n~ Facilities Sa dNuc1 fetv Boar
I

The DNFSB, established by Congress in September 1988, has held several L-05-oz
meetings to review SRS issues. The early focus has been on operator training
and seismic issues. The first formal recommendation to the Secretary of L-44-32
Energy deals with operator training.

The functions of the DNFSB are to review and evaluate standards for design,
construction, operation, and decommissioning of DOE defense nuclear L-44-
facilities; to investigate events or practices that might affect public health
and safety; to analyze design and operational data; and to recommend to the
Secretary of Energy measures to ensure adequate protection of public health
and safety. DNFSB powers include enforcement, holding hearings, prescribing
regulations, imposing reporting requirements on the Secretary of Energy,
conducting special studies, and evaluating scientific and industrial
information. The DNFSB reports its recommendations to Congress; the Secretary
of Energy is required to report DOE decisions and reasoning in response to
each recommendation to Congress as well. All recommendations are published
for public review and comment. Tc

51

on February 28, 1990, the DNFSB published its Recommendation 90-1 in the L-44-51
Federal Register (55 FR 7022). This recommendation deals with tbe training of
reactor plant operators and supemisors at SRS. The Board’made six specific
recommendations to SRS. At DNFSB request, DOE made these recommendations
available in its public reading rooms, and requested public comments on the
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response of the Secretary of Energy to Recommendation 90-1. On April 13,
TC 1990, DOE published a series of responses to the recommendation in the Federal

~ (55 FR 13941).

On March 14, 1990, the DNFSB published a second recommendation (90-2) in the
~ (55 FR 9487) related to the adequacy of specific standards
applicable to the design, construction, operation, and decommissioning of
defense nuclear facilities, particularly K-, L-, and P- Reactore at SRS, The

TC Board also requested public review and comment on its recommendation, On
April 18, DOE requested a 45-day extension to respond to the recommendation
because of its magnitude and complexity; on April 23, DNFSB approved the DOE
request, On June 12, DOE published the Secretary of Energy’s response to the
DNFSB recommendation in the ~ (55 FR 23783).

2,1,4 PROCESS AND EFFLU~T MONITORING

All gaseous radioactive releasee through the K-, L-, end P-Area stacks are
monitored continuously. Two ion chambers in parallel flowpaths monitor stack
effluent tritium, A continuous sampling technique with daily quantitative
analysis is alao used, All other air and water semplee are monitored
routinely, and quantitative release records are kept, DOE investigates every
above-normal activity level to locate the source and correct the condition.
The secondary coolins water is monitored continuously after discharge from the
reactor heat exchanger to detect any radioactivity leakage from the primary
coolant.

An upgrade in the isotopic release monitoring system will allow a better
aaeeaament of postaccident core damage and offsite dose rates. A proposed
project would involve the installation of a computer-controlled detection
system; it would be completed after the resumption of production. Upgrades in
the existing monitoring system will allow continuous online monitoring of
noble-gas releases.

~c All monitoring instr~ents must be inepected and calibrated at defined
intervals. Appendix B describes environmental studies and monitoring.

2.1.5 SAFEGUARDS MD SECURITY

Safeguards considerations for K-, L-, and P-Reectors include phyeical security
and materials control and accountability. Access to the SRS is controlled on
primary roads at barricades that are permanently manned by guards employed by
an independent security contractor. Other roads are closed to travel by gates
or other barriers. SRS is fenced (except along the Savannah River), and the
boundary is posted against trespass under State of South Carolina and Federal
statutes. The operating areas are fenced separately; each fence is patrolled
continuously by security personnel. Primary responses to safeguards and
security incidents are from area patrol personnel who are engaged in roving
patrols or access control activities,

Stringent controls are used throughout the manufacturing, etorage, and
shipment cycles to protect against unauthorized diversions of nuclear
materials, Accurate measurement and analytical procedures and equipment are
part of the SRS materials control and accountability system.
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The security contractor uses extensive training progrems and exercises to
instruct its personnel in the use of methods to avert or counteract POtentiel
terrorist attacks or other illegal activities.

2.1.6 K-REACTOR COOLING-TOWER PROJECT

On October 11, 1989, DOE awarded a contract tO begin the cOflstructiOn.‘f a
recirculating, natural-draft, cooling-tower system for K-Reactor, with a
completion date no later than December 31, 1992. Operation of the K-Reactor
once-through cooling water system after that date would not be permitted
(Consent Order 84-4-W, as mended; see SectiOn 5.2.5). ~ November 14S 1990$ ::!::?:
DOE directed that the cooling-tower contract schedule be accelerated such that 1,.8&.04
the construction project could be completed on the earliest possible date
(Kaspar and McCOy, 1990); this could shorten the construction period by an
estimated 6 months, making the completion date about June 1992. With the
cooling tower in operation, the design maximum discharge water temperature
will be 27”C; overflow blowdown and flow rate to Indian Grave Branch and Pen
Branch will be about 1.3 cubic meters per second. About 1.8 cubic meters perl‘rc
second will be withdrawn from the Savannah River as makeup water.

This section describes the actions that DOE would take to terminate operation
of one or two of the SRS reactors in the immediate future (i.e., before
resuming production), and to maintain them in cold standby. Cold standby
involves the defueling of the reactors; storage of the moderator in tanks in
the reactor buildings; layup (i.e., shutdown arrangement in a protected TC
condition) of reactor equipment and systems to prevent deterioration; and
maintenance in a defueled, protected statue by a alceletonataff, which would
permit future refueling and restart.

A.ediecuased in Section 1.2 and analyzed in Appendix A (which is classified),
the capability of K-, L-, and P-Reactora ie needed to meat the baee and
reserve requirements established by the NWSM moat recently approved by tile
President (in July 1990). If subsequent revisions to the NWSM reduce the base ~-37-07
and raserve requirements, as exemplified by the potential raduced-need
scenario analyzed in Appendix A, DOE would consider terminating the operation
of one or more SRS reactore, after ensuring tha capability to meet matarial
raquiremants with operating reactor capacity.

If DOE decided to terminate the operation of one or more SRS reactore in the ~.37-07
immediate future (i.e., before reawin6 production)s currently co~itted and
planned upgrade activities would be discontinued. The continued operation of
K-Reactor would include continuing the construction of the recirculating
cooling-tower system; construction of the cooling tower would stop if
K-Reactor operation were terminated. Tc

The three reactors have eimilar designs. Except ae noted below, their
releases to and impacts on the environment are eimilar, if not the same.
Atmospheric, liquid, and eolid diachargee would diminish, ae would the need
for proceee and potable water euppliee and eteem and electric power supplies.
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The permanent workforce for each reactor to maintain the facility status and
IC Isecurity would be about 20 persons.

Termination of the operation of one or two reactors would lead to
corresponding reductions in the requirements for fabrication of fuel and
target assemblies and in the quantities of irradiated assemblies requiring
reprocessing. Reductions in these operations would result in decreased
effluents to air and water and the production of smaller quantities of solid
radioactive and hazardous wastes from those facilities. The termination of
operation of one or two reactors and their associated support facilities would
also result in the loss of 2,200 or 5,300 jobs, respectively.

~c Cooling water withdrawal effects and the impacts of discharges of cooling
waters on the ecosystems to which they are returned differ among the
reactors. Table 2-2 lists sections of this EIS that discuss these and other
reactor-specific environmental impacts of the six combinations for terminating
operation of one or two reactors.

The termination combinations evaluated under this alternative include the
following:

● Terminate L- and P-Reactors; operate K-Reactor
. Terminate K- and P-Reactors; operate L-Reactor
● Terminate K– and L-Reactors; operate P-Reactor
@ Terminate L-Reactor; operate K- and P-Reactors
Q Terminate P-Reactor; operate K- and L-Reactors
. Terminate K-Reactor; operate L- and P-Reactors

Table 2-2 lists these reactor combinations and the appropriate sections in
TC ISections 4.1 and 4.3 that present the selected environmental consequences of

operation.

2.3 TERMINATE OPERATION OF K–. L-, AND P-REACTORS IN THE I~EDIATE FUTORE AND
NAINTAIN IN COLD STANDBY

This section describes the actions that DOE would take to terminate operation
of K–, L-, and p-Reactors in the immediate future (i.e., before resuming
production) and to maintain them in cold standby. As in the one- or
two–reactor termination altemativa described above, tbe three SRS reactors
would be defueled, and equipment and systems would be maintained to permit
future refueling and restart.

Currently planned upgrade activities, including the construction of the
K-Reactor cooling-tower system, would be discontinued. Withdrawals from the
Savannah River of as much as 3 cubic meters per second would maintain access

TC by fish to Steel Creek for spawning. Atmospheric and liquid discharges would
diminish by at least an order of magnitude, as would the need for process and
potable water supplies. Steam generation of about 2,270 kilograms per hour
required to maintain the reactor building environment would be provided by
small package boilers. Electric power needs for lighting, fans, sump pumps,
monitoring equipment, etc., would be about 2.S megaWatts per reactor. The
permanent workforce for each reactor to maintain the facility status and
security would be about 20 persons (Jenkins, 1989).
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In addition, because the reactors would not require fabrication of fuel and
target assemblies, fabrication and reprocessing facilities would be largely
inactive. No irradiated fuel and target materials would be produced for
reprocessing; those facilities would continue to be used for the reprocessing
of weapons components to reclaim and process plutonium and tritium, and to
reprocess fuel stored in H-Area and received at the Receiving Basin for
Offsite Fuel (RBOF). Therefore, facilities other than the reactors would
continue to produce waste. These reduced operations would not require the
level of operating and other support personnel currently employed at SRS;
termination of K-, L-, and P-Reactor operation would result in the loss of
about 9,600 jobs (about half tbe SRS workforce in May 19S9).

Terminating the operation of K–, L-, and P-Reactors immediately, and placing
them in cold standby, rather than continuing their operation, would result in
DOE not being able to ensure the capability to produce nuclear materials, as
discussed in Section 1.2 of this EIS and in Appendix A (which is classified).

2.4 OTHER f’RODUCTION OPTIONS

This section discusses alternatives to the operation of K-, L-, and P-Reactors
to ensure the capability to supply needed nuclear materials, including new>
production reactors; operation of the N-Reactor at the Hanford Reservation,
Richland, Washington; operation of the Fast Flm Test Facility/Fuel Materials
Kxminat ion Facility at Hanford; C–Reactor renovation at SRS; other
nonfission-reactor production technologies; and acquisition of nuclear
materials by such means as production in commercial nuclear reactors and
procurement from foreign sources. These alternatives have been considered,
but not analyzed in detail, because, as discussed here and in Appendix A, none
are considered reasonable alternatives to meet near–term requirements for
nuclear materials, at least until new production capability has been
demonstrated.

By necessity, this discussion on production options is qualitative and limited
because, in general, quantitative information on most nuclear material
requirements, inventories, production capacity, and projetted shortages is
classified. Appendix A of this EIS (which is classified) presents a
Idiscussion of requirements be.sedon the 1990 NWSN and capabilities.

Assessments indicate that other options for the production of tritium would
lack proven near-term capability (e.g., tritium production by linear
accelerators is conceptually possible but requires considerable technical
development; large-scale production of tritium in N-Reactor would require tbe
qualification of new fuel and target elements) or would require overcoming
significant institutional issues (e.g., treaty amendments to allow the
purchase of goal quantities of nuclear materials from other sources; national
policy against the production of material for defense programs in commercial
reactors). For plutonium-238 production, FFTF/~EF availability would not
meet the requirements for this material on the schedule necessary for U.S.
space projects and for Navy missions, which need new fuel to meet minimm

Tc Ipower requirements. DOE will assess options for some nuclear material
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Tc Ipower requirements. DOE will assess options for some nuclear material
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production capacity well into the twenty-first century in the New ProductionITC
Reactor Capacity EIS (NOI, 53 FR 36094, September 16, 1988), which is in
preparation.

2.4.1 NEW PRODUCTION REACTORS

DOE is proposing to construct new production reactor capacity. The heavy-
water, light-water, and modular high-temperature gas-cooled reactor
technologies proposed for new production reactor capacity, however, would not
be operational before about the year 2000. DOE cannot advance the projected
schedules for construction and operation of the alternatives sufficiently fOr
them to be considered reasonable sources for near-term production of nuclear
materials. The proposed action for this EIS is to continue to operate K-, L-, ~c
and P-Reactors at leaat until replacement production capacity haa been
demonstrated. As such, the operation of new production reactors is not an
alternative to the proposed action because the event&l availability of such
reactors is assumed.

The light-water reactor alternative for new production reactor caPacitY
includes the potential conversion of the partially completed WNP-1 pressurized
light-water reactor, located on the DOE Hanford Reservation, for theITC
production of tritium. The 7- to 10-year schedule for the completion Of
construction and conversion, including fuel and target development and
demonstration, would not meet the near-term supply requirements. However, DOE
will consider the conversion of this reactor as an alternative in the EIS
being prepared on new production reactor capacity.

2.4.2 OPERATION OF N-RSACTOR

DOE has considered the operation of N-Reactor at the Hanford Reservation as an
alternative for the production of tritim and other n:clear materials.
N-Reactor is a light-water-cooled, graphite-moderated reactor of about 4,000
megaWatts thermal power, which began operation for production of plutonium and
byproduct steam for electricity in 1963. It entered a stand-down in January
1987 to address safety concerns in the wake of the NAS/NAE review following
the accident at Chernobyl, and is being maintained in a standby condition.

Tc

To operate N-Reactor in a tritiw production mode would require, at a minimum,
the successful completion of the following activities, some of which could be
done in parallel but some of which could only be done in series:

● Nwri~ Hi~hl Enriche Urmium - Operation of
N–Reactor in a tritium production mode would require a new core design
containing highly enriched uranium (HEU). Safety analyses for such a
core would have to be prepared, reviewed, and approved by DOE, and
reviewed and approved by the DNFSB. Such a process would require atITE
leaat 2 years to complete.

. Fue1 Bille~M& - The availability Of fuel billets tO suPPOrt
the restart of N-Reactor is uncertain, because the type of fuel
required has not been manufactured. Fuel billets might be supplied by
the DOE Y-12 Plant at Oak Ridge or from commercial vendors, but
delivery schedules would need to be demonstrated.
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● Etaffinz and Training - Approximately 2.5 years would be needed to
recruit and train the personnel needed to operate, maintain, and test
the reactor equipment and systems. This assumes that enough people,
with appropriate backgrounds, could be recruited within 6 months to
staff five shifts, and would allow 2 years for training.

● NAS Severe Accident Concernq - Concerns expressed by the NAS regarding
severe accidents for low enriched fuel cores would also have to be
addressed as applicable for any new proposed core design utilizing
highly enriched fuel. A fuel performance demonstration effort probably
would be required to address these issues properly. This effort would
take between 2 and 3 years to complete.

● NAS Technical Issues - Technical issues raiaed by the NAS would have to
be resolved. DOE has generated responses to many of those issues, but
these responses have not been reviewed outside DOE. At a minimum, the
DNFSB would need to review and concur with the DOE responses.

● Preoperational Test Pro:rsm - A Preoperational Test Program would be
needed to verify the proper operation of N-Reactor systems and
components, both individually and in integrated system operation,
before the reactor could be declared ready. Because N-Reactor is in
cold standby, extensive testing would be needed to obtain the necessary
assurance that the hardware was ready to operate. This effort would
require approximately 2 years, but could not start until after trained
operatora were available, thus extending startup activities to 4-1/2
years.

● Environmental comDliance - For N-Reactor to operate in compliance with
environmental reauirements. environmental uDKrades would have to be

TE I implemented. In particular, a liquid ef~~uent treatment facility
(LETF) would have to be built at a significant cost (presently
estimated at $35 million).

● N-Reactor Axing Effects - Engineering studies are needed to identify
any potential life-limiting mechanisms before restart. Aging effects
have already been identified that would limit the useful lifetime of
N-Reactor to about 9 years in a tritium production mode. In addition,
a significantly augmented engineering staff would need to be recruited
and trained to monitor plant performance to identify any aging effects.

● Processing - If tritium were produced in N-Reactor, the zirconium
cladding would have to be cut from the targets, and the irradiated
targets would have to be shipped over public roads and/or rails to the
tritium extraction and purification facility at SRS, because there is
no such facility at Richland. The cutting and shipping of irradiated
targets would add to the lead-time for the availability of tritium from
N-Reactor and would entail additional environmental risk.

In summary, it would take an estimated minimum of 4 to 5 years before
~c N–Reactor would be capable of producing tritium. There is technical

uncertainty associated with a n~ber of the steps required prior to any
potential restart.
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The successful restart of N-Reactor in a tritium production mode is consideredITC
to entail significant technical risk. In light of the remaining technological
risks, schedule uncertainties, and costs associated with its restart, the
restart and operation of N-Reactor, to produce tritium or other nuclear
materials, either alone or in combination with other DOE reactors, is not a
reasonable alternative to the continued operation of K-, L–, and P-Reactors.

2.4.3 RENOVATION OF C-RF,ACTOR

The design of C–Reactor at SRS is similar in most respects to those of K-, L-,
and P-Reactors. However, C-Reactor was placed in cold standby in 1987 whenI~E
cracking waa observed in the reactor vessel. The cracks occurred in a
“knuckle” ragion that is unique to C-Reactor. Attempts to repair the cracks
failed; however, new technology has been developed that potentially could
permit repair of the C-Reactor tank. The production capacity of C-Reactor
would be similar to that of K-, L-, or P-Reactor. The estimated cost ofITE
repairing, refurbishing, and modernizing C-Reactor is at least $1 billion, and
the estimated lead time for resumption of production from C-Reactor is 6 to 8 ~c
years.

2.4.4 oTHER DOE REACTORS

Several DOE teat reactors could be used to provide small quantities of tritium
or to provide other required nuclear materials. These include the Engineering
Test Reactor (ETR) and Advanced Teat Reactor (ATR) at the Idaho National
Engineering Laboratory, and the FFTF at the Hanford Reservation. These
reactors together, if converted to a tritium mode, could not provide more than ~c
a small quantity of tritium. This quantity is so small that their conversion
to a tritium production mode is not considered to be a reasonable alternative
to the operation of the SRS reactors.

DOE has examined the FFTF as an alternative to the SRS reactors as a source of
plutoniw-238. The FFTF is a modern facility meeting all current safety,
security, and environmental requirements. The advantages of the FFTF would be
the consolidation of plutonium-238 production and radioisotope thermoelectric
generator (RTG) assembly and testing activities at one location; and an
assured long-term source of supply for this material beyond the mid-1990s that
would not interfere with the production of tritium. ITc

The disadvantages of using the FFTF include a substantially higher cost
product; this would be due largely to the need to construct new facilities
within the ~EF to support plutonium-238 production and encapsulation, which
essentially would duplicate facilities already in place at the SRS. Although
the SRS facilities are being upgraded, the costs have been largely independent
of the decision on a location for plutonium-238 production. The costs of
facility upgrades attributable solely to plutonium-238 production and
encapsulation at SRS are small (several tens of millions of dollars) inlTE
relation to the costs for comparable facilities at the ~EF (more than $120
million). In the absence of other long-term users of the FFTF, the entire
operating cost of this reactor (about $115 million per year) would be
associated with plutonium-238 production; in comparison, the production of
plutonim-238 in the SRS reactors would not result in additional operating
costs above those for defense materials production.
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As indicated in Section 1.1.1, requirements for plutoniuin-238for a classified
I

Navy mission and for the National Aeronautics and Space Administration’a Comet
TE IRendezvous and Asteroid Flyby and Casaini projects in the early to mid-1990s

can be met only by production from K-, L-, and P-Reactors. Facility
construction and modification required at the FFTF and ~EF to support
plutonium-238 production and encapsulation would not permit production at that
site earlier than mid-Fiscal Year 1994.

An additional consideration is the difference in the level of plutonium-236
impurity provided by the production processes at SRS and FFTF. This nuclide,
decay products of which emit energetic gamma raya that can affect sensitive
inatrumenta on spacecraft and increase personnel radiation exposure, during
manufacturing and ground handling operationa is present at an average of about
1.3 parts per million in plutonium-238 produced at SRS due to the neutron
spectrw in the heavy–water-moderated reactors; irradiation tests at FFTF have
demonstrated that an impurity level of about 5.5 parts per million of
plutonium-236 would be present at reactor discharge in the plutonium-238 from
that reactor. These impurity levels are too high and would require additional
decay time of 1 to 2 yeara or blending with older material to reduce the
plutonium-236 content to the 2-parts-per-million specification range. In some
mission requirements, the plutonium-236 level must be below 1 part per million.

In view of the considerations of cost, schedule, and product purity, the
production of plutoniw-238 at FFTF/~EF iS not considered a reasonable
alternative.

2,4.5 OTHER TECHNOLOGIES

Theoretically, technologies other than fission reactors could be used to
produce tritiw. Such technologies include linear particle accelerators,
thermonuclear (i.e., fusion) reactors, and catalytic-cryogenic separation of
tritium from contaminated light- or heavy-water streams.

The linear accelerator process would be energy-intensive, requiring an
estimated input of about 900 megaWatts of electrical power (compared to 175
megaWatts for the three SRS reactors); this technology is not fully developed,
and would require more than 10 years to complete the necessary research,
development, design, and construction efforts before tritium production could

~c be Planned (E8AB, 1990). Due to the considerable technological uncertainties
and the high research and development costs required to ensure successful
demonstration and operation of an accelerator for the production of tritium,
the use of accelerators would not provide DOE with the capability to meet its
near-term tritium requirements; therefore, this is not considered a reasonable
alternative to the proposed action.

Thermonuclear reactors do not currently exist, and their feasibility remains
to be demonstrated, Similarly, although the process of separating tritium
from aqueoua solutions has been demonstrated on a small scale, the adequacy of

~c Ithe available faedstock for a larger scale production operation is in
queetion. DOE conaidars these alternatives to be speculative and unreasonable
aa tritium production alternatives to the proposed action.
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2.4.6 Conversion OF MATERIAL FROM COMMERCIAL NUCLEAR RSACTORS

Nuclear materials could be produced directly in existing light-water reactOrS,
or seperated isotonically from high-assay plutonium in existing spent fuel
from light-water reactors. Although the law that prohibits the conversion of
special material in spent fuel from NRC-licensed reactors to nuclear explosive
uses (P.L. 97-415) does not specifically prohibit the production of tritium in
conunercialnuclear reactors (because tritium is considered a byproduct and not
special nuclear material), the production of tritiwn for defense purposes in
commercial nuclear reactors would he contrary to the long-standing national
policy to separate the commercial nuclear reactor program from the nuclear
weapons production progrm. The use of commercial nuclear reactors for
defenae purposes could cause nther countries to question U.S. nonproliferation
policy. Due to the institutional barriers discussed above, DOE does not
consider production of defense nucleer materials in comercia~ nuclear
reactors to be a reasonable alternative to the proposed action.

2.h.7 ACQUISITION OF NUCLSAR MATERIALS BY OTHER MEANS

DOE haa considered the purchase of tritium from other sources, including
foreign nations. Conceptually, the purchase of tritium from foreign
governments could provide a fraction of the tritium requirement. However, it
is contrary to national security policy to be dependent on forei~ governments
for the supply of defense nuclear materials. Based on the uncertaintyI~c
associated with obtaining tritium from foreign sources, considering national
security policy, the purchase of defense nuclear materials from foreign
govemmenta is not considered to be a reasonable alternative to the proposed
action.

2.5 OF ~

This section and Table 2-3 summarize tha following alternatives and their
impacta:

1. Continue to operate K-, L-, and P-Reactors at SRS to produce nuclear
meteriale (preferred alternative). Under this alternative, DOE would
continue to operate K-, L-, and P-Reactors, over a wide range of
production capability, as necessary to meet nuclear material
production needs, DOE would schedule production rune and outagee for Tc
theee reactore to meet needs based on the then-current NSM and other
mission neede. DOE would aleo continue to implement safety and
environmental enhancements. This is also the No-Action Alternative.

2. Terminate operation of one or two reactore at SRS in the immediate
future and maintain in cold etandby. This alternative involvee the
examination of six combinations.

3. Terminate operation of K-, L-, and P-Reactors in the immediate future
end maintain in cold standby. This alternative exeminee the effects
of terminating operation and maintaining all three raactors in cold
etandby. The effects are deecribed for eech reactor where different,
and ahown ae a total affect where the difference are minimal.
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The alternative of other production options to K-, L–, and P-Reactor operation
was considered but not analyzed in detail because, as explained in Section (
2.4, no other production options are considered to be reasonable alternatives.

The proposed action (continuing to operate K–, L–, and P- Reactora) would \
cause the following effects:

● Impingement and entrainment impacts on fish, fish eggs, and larvae

● Thermal discharges to Par Pond and L-Lake

‘rC ● Thermal impacts to Pen Branch
tower)

● Reactor disassembly-basin purge
seepage basins and the K-Reactor

(until the completion of the cooling

water discharges to L- and P-Reactor
containment basin

I ● Wetlands losses in Steel Creek and Pen Branch corridors and delta areas
of the swmp

Tc

‘rC

Aquatic impacts would be due primarily to thermal and high stream flow
conditions. Chemical impacts on aqustic systems would be minor; L-Lake shows
evidence of eutrophication as a result of nutrient enrichent from Savannah
River water. Anoxic conditions develop seasonally in the L-Lake hypolismion,
a condition typical of lakes and reservoirs in the southeast United States.
Fish kills due to high temperatures would occur in upper L-Lake and in Pond C
of Par Pond on resumption of L-Reactor and P-Reactor operation, respectively;
fish kills caused by high temperatures on startup would occur in Pen Branch
due to the resumption of operation of K-Reactor without the cooling tower.
Offsite radiation doses from normal operation would be well within applicable
DOE and U.S. Environmental Protection Agency (EpA) radiation atandarda.
Accident risks are listed in Table 2-3.

DOE has estimated the differences in impacts of operation of K-, L-, and
P-Reactors at reduced power levels, and has identified three major changes in
impacts:

. Reduced atmospheric releases and lower radiation doses to the msximum

exposed individual and the population within 80 kilometers of SRS.

● Reduced temperature in reactor cooling water discharges (flow rates
Tci remain the ssme), resulting in fewer aqustic impacts.

● A lower concentration of radionuclides in discharges to reactor seepage
basins, yielding reduced impacts on SRS groundwater (WSRC, 1989c,d,e).

Changes in impacts to other environmental elements resulting from operation at
reduced power levels would not occur, be insignificant, or diminish, but not
linearly so, with power level (WSRC, 1989c,d,e). Full-power reactor operation
bounds the impacts of reduced power operation.
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The environmental consequences of terminating operation of one or two reactors
at SRS are given for the individual reactors if differences in these
consequences are more than minimal. Table 2-3 sunnnarizesthese impacts by
reactor. Table 2-2 identifies subsections in Sections 4,1 and &.3 thatITC
describe these impacts for each reactor.

The Termination altemat ive, which places K-, L-, and P-Reactors in cold
standby, would result in the 10SS of about 9,600 jobs at SRS in the reactor
areas and nonoperating support facilities; about 100 permanent and part-time
workers would be required to maintain the three reactors on standby.

Impingement/entrainment impacts would be reduced by approximately 80 to 90
percent. Withdrawal of Savannah River water at a msximnm rate of about 3.0
cubic meters per second would be required to maintain access by fish to Steel
Creek for spawning. Radiation doses from reactors would diminish by at least Tc
1 order of magnitude, as would the generation of hazardous, mixed, or
radioactive waste. Severe accident risk would be eliminated. There would be
no additional impacts to wetlands; previously impacted wetlands would continue
to revegetate.
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CHAPTER 3

AFFECTED ENVIRONMENT

This chapter describes existing socioeconomic and environmental
characteristics of the Savannah River Site (SRS) and the nearby regiOn. Its
purpose is to support the assessment of the environmental consequences
discussed in Chapter 4.

The SRS is in southwestern South Carolina near the Savannah River, which
borders Georgia, It encompasses approximately 800 square kilometers (198,737
a>.es.).within the Atlantic Coastal Plain physiogripliicprovince.---Figu=3=l
shows the location of tha Site in the South Carolina-Georgia region.

Since 1951, the SRS has been a defense facility for the U.S. Department of
Energy (DOE) and its predecessor agencies. It is a controlled area with
public traneit limited to through traffic only on S.C. Highwey 125, U.S.
Highwey 278, SRS Road 1, and the CSX Railroad corridore.

The Atomic Energy Commission (AEC), a DOE predecessor agency, selected the
present location for SRS in November 1950 following a study of mOre than 100 ~E
prospective locations. Critaria used in this selection included the low
population density, the accessibility of an adequate cooling water supply, and
the low frequency of floods and destructive storms (DOE, 19SO). Initial
construction of SRS facilities began in February 1951. The first reactor
(R-Reactor)began operation in December 1953.

Figure 3-2 shows individual SRS facilities, which include five reactors (C-,
K-, L-, P-, and R-Reactors), two chemical separations araas (F- and H-Areas)*
a target and fuel fabrication facility (M-Area), a defense waste processing
facility (S-Area), a saltstone facility (Z-Area), and various suPPort
facilities. X-, L-, end P-Reactors, the subjects of this environmental impact
etatement (EIS), are in the south-central portion of the SRS.

The SRS includes portions of Aiken, Allendale, and Barnwell Counties, South
Carolina (Figure 3-1). Four population centers - Augusta, Georgia, and Aiken,
Barnwell, and North Augusta, South Carolina - are within 40 kilometers of the
Site (NUS, 1990). Three small towns, Jackson, New Ellenton, and Snelling, areIrc
immediately adjacent to the SRS boundary to the northwest, north, and east,
respectively.

3.1 ~ORIC AND ARCRAEOLOGICAL RESOURCES

Field studies conducted over the past two decades by the South CarolinaI~E
Institute of Archaeology and Anthropology, University of South Carolina, under
contract with DOE, have provided considerable knowledge of the distributionITE
and content of archaeological and historic resources on the SRS (Sasseman et
al., 1989). There are no known archaeological resources within the K-, L-,
and P-Reactor areas (Section 2.1.2.2). Construction activities associated
with the reactor areas would have destroyed any historic and archaeological
evidence during the 1950s.
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3.2 SOCIOECONOMIC AND CO~UNITY CHAWCTERISTICS

This section summarizes the socioeconomic characteristics of demographics;
employment and income, and land use in the region; it is based On a
comprehensive characterization of the socioeconomic and community

rcIcharacteristics around the SRS (NUS, 1990). The operation of K-, L–, and
P-Reactors has had a major influence on these characteristics, and this
section establishes a baseline for predicting the socioeconomic impacts of
terminating K-, L–, and/or P-Reactor operation (i.e., alternatives discussed
in this EIS).

3.2.1 PAST IMPACTS OF THE SAVANNAH RIVER SITE

The socioeconomic impacts of the Savannah River Site on the people and
communities in its vicinity began in 1951 with the relocation of the resident
population from the Site and construction of the first facilities. In 1952,
the construction workforce peaked at 3S,500 people. Populations of nearby
towns increased, and the number of trailer courts and new homes increased
rapidly (Chapin et al., 1954).

Since completion of the initial construction at the SRS, its primary
socioeconomic impact has been the creation of a large number of permanent
jobs. The permanent operating and construction workforce has ranged from
6,000 in the 1960s to 18,635 people in May 1989. About 92 percent of the
workforce is employed by Westinghouse Savannah River Company and its
subcontractors; the remaining 8 percent is employed by Wackenhut se~ices,
Inc. (982), the Department of Energy (383), the University Of GeOrgia (141),
and the U.S. Forest Service (25).

The greatest impact of the SRS has been on Aiken County, especially on the
Cities of Aiken and North Augusta, and the small towns immediately adjoining
the Site. Table 3-1 lists the distribution of current SRS workers by place of
residence, the latest population estimates for each county and selected city,
and the percentage of the SRS workforce living in each jurisdiction.

TEI3.2.2 SITE IMPACT AREA

TCIAt present, approximately 93 percent of SRS employees reside in a 13-county
area surrounding the Site; nine of these counties are in South Carolina and
four are in Georgia. Approximately 83 percent of the employees reside in the
six-county area of Aiken, Allendale, Bamberg, and Barnwell Counties in South
Carolina, and Columbia and Richmond Counties in Georgia (Fig~re 3–3). Because
changes in employment related to ‘reactor operation would affect current
employees or attract new workers who are likely to reside in a distribution
similar to that listed in Table 3-1, DOE studied this six–county area to
assess potential socioeconomic and comunity effects. DOE also selected
cities in the six counties to evaluate impacts. Table 3-L lists these cities,
which are shown in Figure 3-3.

3.2.3 DEMOGRAPHY

The Site region includes an area within an 80-kil.om.e.terradius Of the center
of the Site and the transient population witKi%~--16–kilometer radius of the
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Table 3–1. 1988 Estimated Population in Six-County Area and Distribution ITE
of SRS Workforce by Place of Residence (May 1989a)

1988 SRS Percentage of
Jurisdiction Population (est.) Workforce SRS Workforceb

South Carolina
Aiken County

Aiken (city)
Jackson
New Ellenton
North Augusta

Allendale County
Bamberg County
Bamwel 1 County

Bamwell (city)
Other South Carolina

122,200
(19,550)C
(7-,120)
(3,370)
(17,300)
10,600
17,600
21,000
(6,100

NA2

9,192
(4,060) (;:)
(533) (3)
(486) (3)

(2,415) (13)
303 2
328 2

l,5&9
(799) (:)

1,463 8 ITE

Georgia
Columbia County 62,500 1,119 6
Richmond County 191,400 3,081

Augusta (44,760) (2,647) (::)
Other Georgia NA 421 2

Other states NA 337 2

Not responding to survey NA ~ 1

Total 425,300 18,635 100

a. Source: Adapted from NUS, 1990.
b. Based on the total number of employees (18,635).

Tc

c. Nwbers in parentheses are included in the total county population.
d. NA = not applicable. [TE

center of the Site. The following sections describe the demographic
characteristics of the Site region.

3.2.3.1 ix-~ ITc

In 1988, the six-county population was 425,300, up from 376,058 in 1980.
Table 3-1 lists the 1988 populations for the six counties and selected
cities. The largest cities in this area are Augusta, Georgia, and Aiken and
North Augusta, South Carolina. Aiken, Columbia, and Richmond Counties
comprise the Augusta Standard Metropolitan Statistical Area (SMSA) as defined
by the U.S. Bureau of the Census. In 1988, the estimated total SMSA
population was 376,100. In 1980, about three-fourths of tbe six-county
population lived in areas classified as urban by the U.S. Bureau of the Census.
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From 1970 to 1980, the population in the six-county area grew by approximately TC
18 percent. During the same period, South Carolina’s growth was 21 percent
and Georgia’s was 19 percent. The growth from 1980 to 1988 was 13 percent for
the six-county area, and 11 percent and 16 percent for South Carolina andI~c
Georgia, respectively.

The most significant population increaae occurred in Colmbia County, Georgia,
which had an average growth rate of about 8 percent per year between 1970 and
1980. The rural counties of the six-connty area - Allendale, Bsmberg, andITC
Barnwell Counties in South Carolina - experienced population declines between
1960 and 1970, but this trend was reversed between 1970 and 1980 when
population increases for these counties ranged from 10 to 16 percent. From
1980 to 1988, changes ranged from a decrease of 2 percent in Bemberg County to
an increase of 55 percent in Columbia County.

In 1980, the population in the six-county area was slightly younger (medianITC
age of 27.6) than the national average (median age of 30.0). In 1984, birth
rates in the six-county area were somewhat higher (16.8 births per 1000
persons) than the national averages (15.5 births per 1000 persons).

3.2.3.2 ~

In 1980, the estimated population in the Site region (i.e., within 80 ~c
kilometers of the center of SRS) was 589,803 people. The estimated population
for the year 2000 is 796,356 people. This estimate assumes that the
1970-to-1980 growth rates of each county in the Site region applies the U.S.
Bureau of the Census state-level growth-rate projections to the 1980 estimated
population (NUS, 1990). ITc

3.2.3.3 ~

The transient population includes people who are at a specified location,
other than their normal residences, for short periods of time and could
potentially be affected by accidental releases from reactor operations. This
includes people at industrial plants, schools, churches, hospitals, prisona,
military and airport installations, and recreational centers. The transient
population within 16 kilometers of the center of the Site includes the SRS
workforce; the current (December 20, 1989) workforce of 1,270 at the Vogtle
Electric Generating Plant in Burke County, Georgia; and about 300 personnel
working for Chem-Nuclear Systems, Inc., in Baruwell County, South Carolina.
The Bamwell Nuclear Fuel Plant, which is owued by Allied General Nuclear
Services, and Carolina Metala, Inc., are also in the Site region and maintain
small work forces.

Recreational hunting and camping account for about 10,000 visitor-days per
year within a 24-kilometer radius of the center of the SRS Travelers
crossing the Site on U.S. Route 278, S.C. Highway 125, and SRS Road 1, and on
the CSX Railroad add about 20,800 person-days per year to the 16-kiIometer
transient population.
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3.2.4 LAND USE

The Site region contains approximately 20,341 square kilometers. Table 3-2
lists the distribution of lend use within the Site region.

Table 3-2. Land Use Within the Site Region

Land Use Percent

Savannah River Site 4.0
Pine Forest and Forested Wetland 50.5
Nonforeated Wetland and Water 3,3
Agriculture, Grasslands, and Bare Soil 40.7
Urban Areas 1.5

Source: NUS, 1990.

3.2.5 ECONOMY

In 1988, the largest segment of nonfarm employment in the six-county area was
governmental services, which represents 25 percent of the workforce.
Manufacturing constitutes the largest nonfarm employment category in each
county except Richmond and Columbia Coonties, where government is the largest
employment category.

Smnlovment levels in the six-county area have increased in recent decades as
bo~h ~hs total labor force and participation rates have increased.

Incomee per capita in Aiken, Columbia, and Richmond Counties were
in the six-county area, In 19S6, the per capita income for the
area ($13,145) was 17 percent below the national average ($15,763)
counties were 2S percent to 46 percent below the national average.

he highest
eix-county
the other

The SRS has contributed substantially to the rise in the standard of livin in
the Site region, The Fiscal Year (FY) 1989 SRS operating budget wae !3.2
billion, and the FY 1990 budget is nearly $3.7 billion.

The socioeconomic region of influence consists of four counties in South
Carolina and two in Georgia. A comparison of the standard of living, housing
rents and values, and inflation rate in the region of influence to those of
South Carolina, Georgia, and the United States indicates that the region of
influence is similar to or slightly below these areas.

The SRS operating budget pays for labor, materiala, and equipment. DOE
estimates that 15 percent of total costs are for materials, 75 percent for
labor, and the remainder for equipment. For a large manufacturing complex,
the labor and materials expenditures generally go into the local economy;
equipment is purchased from outside the local area. Labor expenditures need
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to be adjusted for t~es$ social security withholding, and savings; this
usually amounts to about 30 percent of total payroll. Thus, a general
estimate of the percentage of the SRS budget going into the local-area economy
is approximately 70 percent.

The delivery of public services is driven by the number of people served, and
the level of service acceptable by those served. If a community maintains a
balanced budget and has a stable population and economy, revenues should equal
expenditures. If the P-, K-, and L-Reactors resume production, no changes at
SRS should impact the fiscal structures of the counties, cities, and school
districts. Thus, the existing relationship between demand for services and
revenues for SRS employees and their families would not change. If there are
changes in the workforce, corresponding changes can be assumed to occur in the
local communities.

L-48-14

3.3 ~sMom L

This section describes the geologic, hydrogeologic, and seismologic features
of the SRS that influence both the safety and environmental impacts of reactor
operation.

3.3.1 GEOLOGY

This section describes the geologic eetting of the SRS and the formations that
comprise that setting. Volwze I of the Reactor Operation Environmental
Information Docment (EID; WSRC, 1989a) provides detailed geologic information
on the SRS reactor areas.

The SRS is on the Aiken Plateau of the Upper Atlantic Coastal Plain about 40
kilometers southeast of the Fall Line that separates tha Atlantic Coastal
Plain and the Piedmont provincee (see Figure 3-4), The Aiken Plateau is
underlain by southeast dipping layers of eands, clays, and limestone that lie
on top of a harder, older “basement.”

Tha northern part of the SRS haa a basement consisting of crystalline rock
graater than 230 million years old. The southarn part has a basement
consisting of 140- to 230-million-year-old sandstones, siltstones, claystones,
and conglomerate. The two types of basement are separated by a fault.
Neither type has much effeet on the groundwater of the SRS.

The upper layers are betwaen 35 and 100 million years old and are betwaen 200
and 400 meters thick in the vicinity of the SRS; Figure 3-5 shows the depths
and thicknesses of the layers. The many formations that make up the layers
can be grouped into several different parmeable zones (aquifers) seParated by
mostly impermeable clay layera (aquitarde). Volwe I of the Reactor Operation
EID (WSRC, 1989a) provides detailed information on the thicknees and
permeability characteristics of theee featuree.

The bottom-most layer is the Cape Fear Formation, which consiets of silty to
clayey sands and interbedded clays. Tha aquifers on top of tha Cape Fear
Formation consist of tha Middendorf, Black Creek, and Pee Dee Formations. The
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clay layer in the middle of the Black Creek Formation divides this aquifer
into what are known as the Lower Cretaceus and Upper Cretaceus Aquifers.
This aquifer is capped by the Rhems, Williamsburg, and lower Fishbu~e
Formations which contain considerable clay throughout and make up a
water-confining zone.

The upper part of the Fishburne Formation and the Congaree Formation make up a
second aquifer beneath the SRS consisting of clean sands. A thin continuous
clay layer called the “green clay” at tbe bottom of the overlying Santee
Limestone Fnrmation is the cap for this aquifer. The “green clay” overlies
the Congaree and is continuous over most of SRS; it varies in thickness, but
ia no thicker than 3 meters. The rest of the Santee Limestone Formation is
composed of quartz sand, limestone, and calcareous clay. The Clinchfield
Formation made of silty sand, the Dry Branch Formation made of carbonates and
sand with thin clay layers, and the Tobacco Road Sand Formation made of sand
with thin clay layers comprise a thick zone that is locally water-bearing.
Figure 3-5 does not show the Clinchfield Formation, which has not been mapped
on a sitewide basis; however, this formation has been identified at several
locations on SRS, including the reactor areas. On top of the Tobacco Road
Sand Formation in some areas of the SRS is the Upland Unit, which consists of
silty sands and lenses of conglomerates and clays.

3.3.2 SEISMOLOGY

This section describes the geologic structures in the SRS region, and the
Site’s susceptibility to earthquakes. Seismic events are an important factor
in the assessment of the consequences and risks associated with postulated
reactor accidents in Chapter 4.

3.3.2.1 Ge~lozic Structures

The Blue Ridge, the Valley and Ridge, and the Piedmont provinces, all of which
are associated with the Appalachian Mountain building episodes (see Figure
3-4), contain several fault systems that are located northwest of the Fall
Line. The closest offsite fault system of significance is the Augusta Fault
Zone, approximately 40 kilometers from the SRS. In this fault zone, the
Belair Fault has experienced the most recent movement, but it is not
considered capable of generating major earthquakes (Case, 1977). There is no
conclusive evidence of recent displacement along any fault within 300
kilometers of the SRS, with the possible exception of the buried faults in the
epicentral area of the 1886 Charleston earthquake (which occurred
aPPrOximatelY 145 kilometers from the Site) (Lyttle et al., 1979; Behrendt
et al., 1981; Talwani, 1982; Du Pent, 1982a; Hamilton, Behrendt, and
Ackermann, 1983). An onsite exception includes possible strike-slip or
reverse motion on the fault associated with the Duobarton Basin (Stephenson,
Talwani, and Rawlins, 1985).

Several Triassic-Jurassic basins, 140 to 230 million years old, have been
identified in the Coastal Plain province of South Carolina and Georgia. The
Dunbarton Triassic Basin, which is under the SRS, was formed by the normal
fault movement along a northeast-trending zone of weakness. After infilling,
deposition, and erosion of Triassic sediments, possible reverse movement

3-12



occurred along this fault during the Late Cretaceus. A recent study cites
three other faults in the area, two transverse and one now called the Pen
Branch Fault, which closely parallels and might coincide with the Dunbarton( TC
Fault. Geophysical data indicate minimal vertical movement along the
transverse fault but possible reverse fault motion along the Pen Branch Fault
(Chapman and DiStefano, 1989).

Investigations to date indicate that the Pen Branch Fault is at least 32
kilometers long (Snipes, Fallaw, and Price, 1988) and runs almost parallel to
and might, in part, coincide with the previously known border fault of the
Dunbarton Basin. The maximum vertical displacement of the fault is on the
order of 30 meters near the base of the Coastal Plain sediments. The sense of
movement of the fault however is not yet fully understood. At depth, the Pen
Branch Fault offsets geologic stratum of Cretaceus and Tertiary age
suggesting intermittent movement from 90 to 35 million years before the
present. The date of the last movement on the Pen Branch Fault has not been ~c
determined. The Pen Branch Fault investigation progrsm now uader way is
designed to address fault capability according to U.S. Nuclear Regulatory
CO~ission (NRC) reactor siting criteria (10 CFR 100, Appendix A). Under
these criteria, a fault is considered capable if it has moved within the last
35,000 years, has recurring movement within the last 500,000 years, has any
earthquake activity related to it, or is associated with another capable
fault. The current investigation progrm is designed to characterize the Pen
Branch Fault in terms of dimensions, regional geologic relationships, and
magnitude and history of movement. The progrsm consists of well drilling,
shallow seismic reflection surveys, and trenching.

Surface mapping, subsurface boring, and geophysical investigations on the Site
have detected several other surficial faults. These faults are generally less
than 300 meters long with displacements of less than 1 meter (Du Pent, 1980).
The relationship of these features to the Pen Branch Fault and their
capability is being investigated under the Pen Branch Fault investigation TC
progrsm.

3.3.2.2 Seismicity

No major earthquakes have occurred within 300 kilometers of the SRS. The
first was the Charleston earthquake of 1886, which had an estimated Richter
magnitude of 6.8 and occurred approximately 145 kilometers from the Site. The
Site felt an estimated peak horizontal acceleration of 10 percent of gravity
(0.10g) during this quake (URS/Blume, 1982). The second major earthquake was
the Union County, South Carolina, earthquake of 1913, which had an estimated
Richter magnitude of 6.0 and occurred about 160 kilometers from the Site
(Bollinger, 1973). Because these earthquakes have not been associatedITC
conclusively with a specific fault, a determination of the smount of
displacement resulting fram them cannot be made.

Within the SRS boundary, two earthquakes have occurred during recent years.
On June 8, 1985, an earthquake with a local magnitude of 2.6 and a focal depth
of 0.96 kilometer occurred on the Site. The epicenter was just to the west of
the C- and K-Areas. The acceleration produced by the earthquake did not
activate instrumentation in the reactor areas (detection limits of 0.002g).
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On August 5, 1988, an earthquake with a local magnitude of 2.O and a focal
depth of 2.68 kilometers occurred on the Site. Ita epicenter was just to the
northeast of K-Area. Although the 1988 earthquake was not felt onsite, it was
recorded by sensors within 100 kilometers of the Site.

Figure 3-6 shows the locations of these two earthquakes in relation to the
Dunbarton Basin border fault and associated features. A report on the August
1988 earthquake (Stephenson, 1988) reviewed the latest earthquake history.
This report predicts recurrence rates of 1 year for a magnitude 2.0 earthquake
for the southeast coastal plain. However, the report notea that historic data
to calculate recurrence rates accurately are aparse.

3.4 WATER RESOURCES

The use and quality of water resources are affected by reactor operation.
This section describes the surface- and subsurface-water resources of the SRS.

3.4.1 SURFACE-WATER RESOURCES

This section describes the features and quality of the surface-water bodies on
or adjacent to the SRS.

3.4.1.1 Sur acef -Water Svsterns

The Savannah River is the principal surface-water system near the Site. The
river adjoins the Site along its southwestern boundary. The total drainage
area of the river, 27,388 square kilometers, encompasses all or parts of 41
counties in Georgia, South Carolina, and North Carolina. More than 77 percent
of the drainage area is upriver of the Site (Lower, 1985). On the Site, a
swamp lies in the floodplain along the river for a distance of about 16
kilometers. The average width of the swsmp is about 2.4 kilometers.

The SRS contains six principal stresms: Upper Three Runs Creek, Beaver Dam
Creek, Fourmile Branch, Pen Branch (including its tributary, Indian Grave

~E lBranch), Steel Creek (including ita tributary, Meyers Branch), and Lower Three
Runs Creek (Figure 3-7). Pen Branch flows into Steel Creek before reaching
the Savannah River. These stress rise on the Aiken Plateau and descend 30 to
61 meters before discharging into the river. DOE utilizes three of these

Tc streams - Pen Branch, Steel Creek, and Lower Three Runs Creek - as receiving
streams for cooling water discharges from K-, L-, and P-Reactors, respectively.

3.4.1.2 Surface-Water Hvdroloey

3.4.1.2.1 Savannah River

Five large resemoira upriver of the Site - J. Strom Thurmond (formerly Clarks
Hill), Richard B. Russell, Hartwell, Keowee, and JOCaSSee (Figure 3-8) -
regulate the streamflow in the Savannah River (COE, 1989; Duke Power Company,
1977). The operation of these reservoirs and the New Savannah River Lock and
DaIS at Augusta has stabilized river flows near Augusta; the average annual
flow for the 81-year period of record is 283.9 cubic meters per second (Figure
3-8; Bennett et al., 1989).
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Natural discharge patterns in the Savannah River are cyclic: maximum river
flows typically occur in the winter and spring, and the lowest flows occur in
the summer and fall (DOE, 1984). Since the mid-1950s, three severe droughts
(1954-1956; 1980-1981; 1985-1988) have occurred in the southeastern United
States (SAIC, 1989). The most recent drought is considered the worst on
record; inflows to the river during this period are the lowest recorded during
this century (COE, 1989).

Average river flows recorded at Augusta during 1981 and 1982 were markedly
lower than the historical mean; the mean value for 1981 (197 cubic meters per
second) was, at that time, the lowest since the very dry year of 1955 (193
cubic meters per second; SAIC, 1989). During Water Years (October 1 through
September 30) 1985 through 1988, mean annual river discharges at Augusta have
averaged 183 cubic meters per second (range: 107-759 cubic meters per second)
(Bennett et al., 1986; Bennett et al., 1987, 1988, 1989; SAIC, 1989).

During the recent drought, the U.S. Army Corps of Engineers (COE) maintained
minimum water releases from the Thurmond Dam based on water use requirements
of downstream users, primarily the Savannah River Site (SAIC, 1989). Low-flow
tests during 1980 and 1981 established minimum river flow requirements of 138

Tc and 117 cubic meters per second at the Site to enable pmping of cooling water
for three- and two-reactor operation, respectively. Maintaining these flows
requirea a discharge from Thurmond Dam of 102 cubic meters per second.
Maintaining water quality and managing fish and wildlife resources downstream
requires flows at Augusta of at least 127 cubic meters per second (COE,
1989). Mean monthly river flows at Augusta were close to this value during
October and November 1986 and were lower during the spring, summer, and fall
of 1988 (SAIC, 1989).

Beginning in 1986, the COE began developing a strategy and plans to address
the worsening water-shortage conditions in the Savannah River Basin; this
effort has resulted in the Savannah River Basin Drousht Continzencv Plan (COE,
1989). One of the primary objectives of the plan is to operate Thurmond Dam
at water-release levels of no less than 102 cubic meters per second to meet
downstream water requirements. This plan would maintain river flows required
for the maintenance of downstream water quality and for the management of fish
and wildlife reaourcea as long as possible without jeopardizing water supplies.

The peak historic flood for the 81-year period of record was 9,910 cubic
meters per second in 1929 near Augusta (Bennett et al., 1989). Since the
construction of the upstream reservoirs, the maximum average
been 1,242 cubic meters per second for the month of April
1984).

monthly flow has
(1964-1981; DOE,

3.4.1.2.2 Pan Branch

The only significant tributary to Pen Branch is Indian Grave Branch, which
flows into Pen Branch about 8 kilometers upstream from the swamp (Du Pent,
1987a; see Figure 3-7). Pan Branch enters the swamp about 5 kilometers from
the river, and flows parallel to the river before discharging into Steel Creek
about 0.8 kilometer from its mouth.
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Pen Branch and Indian Grave Branch drain about 56 square kilometers Of
watershed upstrea from the swamp. Indian Grave Branch receives the effluent
cooling water from K-Reactor. Upstream of K-Area discharges, Indian Grave
Branch flow averages about 0.03 cubic meter per second. Pen Branch is also a
small stream at its confluence with Indian Grave Branch, with an averageIl’C
natural flow of 0.1 to 0.3 cubic meter per second (Du Pent, 1987a).

K-Reactor presently withdraws approximately 11.3 cubic meters Of water Per
second from the 8avannah River. This flow passes through a supply reservoir
(186-Basin) and the reactor heat exchangers, and discharges down Indian Grave
Branch and Pen Branch back to the river. K-Reactor discharges approximately
11.3 cubic meters of reactor cooling water per second; this flow includes 10.5
to 10.9 cubic meters per second from the reactor heat exchangers and 0.3 to
0.6 cubic meter per second of service water and other flows.

In addition to reactor cooling water effluents from K-Area, discharges to Pen
Branch and Indian Grave Branch include nonprocess cooling water, ash basin
effluent waters, powerhouse wastewater, waste treatment Plant Oyerf10w,
reactor process wastewater, and sanitary wastewater, all Of which are
associated with K-Area operation. I‘rC

Since November 1976, the U.S. Geological Survey (USGS) has maintained a flow
recorder on Pen Branch at SRS Road A-13.2 (see Figure 3-7). From 1976 tol~E
1982, the flow at this station ranged from a minimum of 0.6 cubic meter per
second during a K-Reactor outage to a m~imum of about 27 cubic meters per
second during K-Reactor operation and a simultaneous heavy precipitation event.

During Water Years 1985 to 1988, the stream flow measured in Pen Branch at SRS
Road A-13.2 averaged 8.2 cubic meters per second, with individual measurements
ranging from 0.6 to 14.8 cubic meters per second. Flow rates measured in Pen
Branch upstream of the influence of reactor cooling water discharge (at SRS
Road B) during this period averaged 0.2 cubic meter per second, with
individual values ranging from 0.02 to 6.4 cubic meters per second (Bennett
et al., 1986; Bennett et al., 1987, 1988, 1989).

3.4.1.2.3 Steel Creek and L-Lake

Steel Creek flows southwest, enters the Savannah River Swamp, and then flows
approximately 3 kilometers before discharging into the river (Du Pent, 1987a;
see Figure 3-7). In the swamp, it joins the flow from Pen Branch and part of
the flow from Fourmile Branch.

The drainage area of Steel Creek and its main tributary, Meyers Branch, covers
about 90 square kilometers. Historically, Steel Creek received cooling water
discharges from P- and L-Reactora. P-Reactor discharges have been rerouted to ~c
Par Pond. Steel Creek currently receives cooling water discharges frOm
L-Reactor via L-Lake.

DOE constructed L-Lake on Steel Creek in 1985 to receive and cool the thermal
effluent from L-Reactor (Du Pent, 1988b). The construction of the dm
impounded approximately 7.2 kilometers of the upper portions of Steel Creek
(Figure 3-7). Dam construction and reservoir filling were complete in October
1985, and L-ReactOr res~ed OperatiOn at the end Of that mOnth.
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The width of L-Lake averages about 600 meters, reaching a maximum of about
1,200 meters. The normal pool elevation of the lake is 58 meters. At this
elevation, the dam impounds about 31 million cubic meters of water, covering
about 1,034 acres.

The L–Reactor secondary cooling system withdraws water from the Savannah River
at a rate of approximately 11.3 cubic meters per second. The heated river
water discharges into L-Lake through National Pollutant Discharge Elimination
System (NpDEs) outfall L-007. After passing through L-Lake, cooling water
exita through L-Lake Dam and returns to the river through Steel Creek. During
normal operating conditions, cooling water flow from the reactor averages

approximately 11.3 meters per second. With full reactor coolant flow,
discharge from the lake to Steel Creek is maintained at about 11.3 cubic
meters per second, except during periods of extreme rainfall. During reactor
outages between March and June, which is the spring spawning season, the flow
through the dam ia controlled to provide a minimum of 3 cubic meters per
second, maintaining access by fish to Steel Creek for spawning. During
reactor outages in the remainder of the year, flow through the dmn is
maintained at a minimm of 1.5 cubic meters per second to allow fish to move
freely from the base of the dsm to the river. The natural flow in Steel Creek
provides part of this 1.5-cubic-meter-per-secondflow.

Other discharges to Steel Creek come from P- and L-Areas and the Railroad Yard
ICI(61S-G), which is 2 kilometers east of P-Reactor. These facilities discharge

effluents to Steel Creek or to Meyers Branch; the discharges include ash basin
effluent water, nonprocess cooling water, powerhouse wastewater, reactor
process effluents, sanitary treatment plant effluents, water treatment plant
wastewater, and vehicle washwater. Occasionally water is diverted from Par
Pond to Steel Creek through NPDES outfall P-013. Since the formation of
L-Lake, effluent from outfall P-013 has averaged 0.13 cubic meter per second.
Flow in Steel Creek just upstream from L–Lake has averaged O.17 cubic meter
per second since May 1985.

From March 1974 to September 1985, the USGS maintained a continuous-flow
recorder on Steel Creek at Old Hattiesville Bridge, which is about 0.S
kilometer above the confluence of the creek with the swamp. From 1974 to
19S2, the minimum recorded flow at this station was 0.24 cubic meter per
second; the maximum flow was 13 cubic meters per second.

Since March 1985, USGS has measured the stream flow at the point where SRS
~c ROad A crosses Steel Creek (see Figure 3-7). In the period since the

construction of L-Lake (Water Years 1986-19S8), the stream flow in Steel Creek
at Road A averaged 7.4 cubic meters per second, with individual measurements
ranging from 0.2 to 14.2 cubic meters per second (Bennett et al., 1987, 198S,
1989).

3.4.1.2.4 Lower Three Runs Creek and Par Pond

Lower Three Runs Creek haa the second largest waterahed of the onaite streams
(about 466 square kilometers; Du pent, 19S7a; see Figure 3:7). In 1958, the
AEC impounded its headwaters with an earthen dam to form Par Pond (Figure
3-7); the purpose of the pond was to provide cooling for recirculated cooling
water for P- and R-Reactors. The pond has three major arms: the north or
upper arm, the middle arm, and the south or lower arm, which follow the stream
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bed and drainage areas of the upper reaches of Lower Three Runs Creek and its
tributaries, Poplar Branch, and Joyce Branch, respectively. The surface area
of Par Pond is about 2,6&O acres. The pond has an average depth of about 6
meters; the maximum depth near the dsm is about 17 meters. From the dain,
Lower Three Runs Creek flows for about 32 kilometers to the Savannah River.
Several small tributaries rising off the Site flow into the creek in its lower
reaches. Volme III of the Reactor Operation EID (WSRC, 1989C) describes the TE
surface hydrology of the Lower Three Runs Creek-Par Pond system in detail.

Secondary cooling of P-Reactor is provided by a flow of water supplied
primarily from Par Pond (Du Pent, 1985a). Water flow from Par Pond to P-Area
ranges from 5.9 cubic meters per second to 11.6 cubic meters per second, and
averages 9.8 cubic meters per second when P-Reactor is operating. When
P-Reactor is not operating, flow from Par Pond has ranged from 0.0 to 11.0
cubic meters per second, and averages 4.8 cubic meters per second. During
periods of reactor operation (typically about 72 percent of the year), losses
from evaporation, seepage, and overflow from the Par Pond system are
compensated by pumping makeup water, at a rate of 1.0 to 1.4 cubic meters per
second, from the Savannah River. When the reactor is not operating,
approximately 0.6 to 0.8 cubic meter per second of river water is pumped
(Wilde and Tiny, 1985). The effluent cooling water flows from the reactor
heat exchangers back to the middle arm of Par Pond through 6.8 kilometers of
manmade canals and six smaller impoundments, including Pond C. Pond C wasi ~E
constructed at the same time as Par Pond. Between Pond C and Par Pond is the
“Hot Dam.” At this dam, the reactor cooling water effluent is funneled, under
gravity head, from the bottom of Pond C (at 11 meters), entraining and mixing
with the cooler water and forming a thermal plume after spreading out at the
surface.

Since March 1974, USGS has maintained a gauging station on Lower Three Runs
Creek (Figure 3-7). From 1974 to 1982, the average flow at this station was
2.6 cubic meters per second. The msximum flow recorded at this station was
20.8 cubic meters per second; the minimw flow was 0.4 cubic meter per second.

During Water Years 1985 to 1988, the stresm flow on Lower Three Runs Creek
averaged 1.7 cubic meters per second; individual flow measurements for this
period ranged from 0.4 to 8.6 cubic meters per second (Bennett et al., 1986;
Bennett et al., 1987, 1988, 1989).

3.4.1.3 Surface-titer Ouality

In the vicinity of the Site, the Savannah River has the classification of a
Class B stream under the South Carolina Water Classification Regulations
(SCDHEC3 1989). These regulations broadly define Class B waters as suitable
for secondary–contact recreation and as a source of drinking water after
conventional treatment according to approved regulatory regimes.

The South Carolina Department of Health and Environmental Control (SCDHEC)
classifies SRS streams that are tributaries to the Savannah River as Class B
streams. Routine analyses of snmples taken since 1973 from onsite stremn
locations indicate that SRS discharges have complied with Class B water
classification standards, with the exception of streams receiving thermal
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discharges, which exceed temperature and occasionally are below dissolved
oxygen standards.

In July 1983, DOE initiated a 2-year Comprehensive Cooling Water Study (CCWS)
to ascertain the effects of thermal discharges on the Savannah River and
onsite strem water quality (Du Pent, 1987a). The following sections
sunnnarizethe water quality of the Savannah River and major onsite streams.

3.4.1.3.1 Savannah River

SRS discharges wastewater into the Savannah River via onsite tributaries under
tl~esitewide NPDES permit. These discharges are primarily thermal effluents,
but also include domestic and industrial wastes (Lower, 1985).

The variability of the chemistry of the Savannah River has decreased over the
past 20 years, primarily because of improved “aste treatment and the
stabilized flow provided by upstream dnms. The pH of the river has remained
slightly acidic. River water is relatively soft and well oxygenated. Water
temperatures range from an average winter low of 8°C to more than 24”c during
sannnermonths. Table 3-3 compares the mean concentrations of water-quslity
parameters measured at locations upstream and downstream of the Site from 1983
to 1985. In the vicinity of the Site, South Carolina Class B stream water

classification standards are met in the river (Lower, 1985).

River temperatures increase by about 1.O”C over the 18 River Miles between
Ellenton Landing near the SRS pmphouses and Millet, South Carolina, below
Steel Creek. River temperatures are affected by withdrawal of relatively cold
water from the lower levels of Lake Thurmond (hypolinmetic withdrawal). From
Jnne 1955 through September 1982, the river temperature at Ellenton Landing
upstream of SRS thermal discharges equaled or exceeded 28”c three times and
equaled or exceeded 28.3°C once (DOE, 1984).

3.4.1.3.2 Onsite Streams

Data collected from 1983 to 1985 as part of the CCWS indicate that the major
factors affecting the water chemistry of onsite streams include a natural
chemical gradient (a change in the chemical concentration of water as it flows
over and dissolves chemicals from soil, sediments, mineral deposits, or
dissolves gases from the atmosphere), thermal and current velocity conditions,
addition of Savannah River water for reactor secondary cooling, natural
transport and transformation processes, and point-source discharges related to
SRS operations (Du Pent, 1987a). Other sources of onsite water–quality data

m include CCWS annual and final reports (Du Pent, 1985b, 1987a) and the Clean
Water Act (CWA) Section 316(a) demonstrations for L_Lake and par pond
(Du Pent, 1985a, 1988b).

3.4.1.4 3Urface-Water Use

Upatresm from the Site, the Savannah River supplies municipal water for
Augusta, Georgia, and North Augusta, South Carolina (DOE, 1987a). Downstream,
the Beaufort-Jasper Water AuthOrity in south car~lina (River Mile 39.2)
withdraws about 19,700 cubic meters per day (0.23 cubic meter per second) to
supply domestic water for a population of abOut 51,000. The Cherokee Hill
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Table 3-3. Mean Concentrations (except pH) of Water-Quality Parmeters I TE
Measured in the Savannah River at Locations Upstream and
Downstream of the Savannah River Site, 1983–1985a

Parameters (units)

Temperature (“C)
pH (range; units)
Dissolved oxygen (mg/L)
Alkalinity (mg/L)
Conductivity (~hos/cm)
Turbidity (NTU)d
Suspended solids (mg/L)
Volatile solids (mg/L)
Total dissolved solids (mg/L)
Total solids (mg/L)
Chemical oxygen demand (mg/L)
Chlorides (mg/L)
Nitrates + nitrites (mg N/L)
Sulfates (mg/L)
Total phosphates (mg P/L)
Aluminum (mg/L)
Ammonia (mg NIL)
Calcium (mg/L)
Copper (mg/L)
Cadmium (mg/L)
Magnesium (mg/L)
Manganese (mg/L)
Mercury (mg/L)
Nickel (mg/L)
Sodium (mg/L)
Iron (mg/L)
Lead (mg/L)
Chromium (mg/L)
Zinc (mg/L)

Station Locationb

Downstream
Upstream at Highway 301 Bridge,
at RN 158.5C M 118.7C

17.0
6.2 - 7.7
9.6
19.0
77.7
5.0
8.9
3.0
59.7
68.7
10.1
6.2
0.42
5.5
0.09
0.22
0.12
5.0
0.01
0.01
1.24
0.15
0.00017
0.06
7.8
0.48
0.01
<0.01
<0.03

18.0
6.1 - 7.8
9.3
18.7
77.0
4.6
9.7
3.0
60.7
70.7
10.2
6.4
0.37
5.7
0.11
0.19
0.066
5.1
0.01
0.01
1.21
0.10
0.00018
0.06
7.66
0.61
0.01
<0.01
0.024

a. Source: Du Pent, 1987a.
b. For station locations, see Figure 3-8.
c. M = River Miles measured from the mouth of the Savannah River.
d. NTU = Nephelometric turbidity units.

Water Treatment Plant at Port Wentworth, Georgia (River Mile 29.0), withdraws
about 116,000 cubic meters per day (1.35 cubic meters Per secOnd) tO SUPPIY a
population of about 20,000 in a business-industria-lcomplex near Savannah,
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~ lGeOrgia (DoE, Igalb). Both systems plan plant expansions in the future (i.e.,
Beaufort-Jasper will supply domestic water to 117,000 people, and Cherokee
Hill will supply a domestic equivalent of 200,000 people by the year 2000).

When K-, L-, and P-Reactors and the D-Area Powerhouse are at power, the
maximum SRS withdrawal rate from the river is about 28.5 cubic meters per
second, primarily for use as cooling water in the production reactors and
coal–fired steam plants. Almost all of this water returns to the river via
SRS streams; consumptive water use is about 0.85 cubic meter per second at
K-Reactor, 1.25 cubic meters per second each at L- and P-Reactors, and about
0.3 cubic meter per second at the D-Area Powerhouse (DOE, 1987b).

Along with the heated SRS cooling water, the river receives sewage treatment
plant effluents from Augusta, Georgia, and North Augusta, Aiken, and Horse
Creek Valley, South Carolina; and other waste discharges via its tributaries.

In 19S7 and 1989, Unit One and Unit Two, respectively, of the Vogtle Electric
Generating Plant began operation. Each unit withdraws an average of 1.3 cubic
meters per second from the river, primarily for cooling-tower makeup, and
returns an average of 0,35 cubic meter per second (NRC, 1985). The Urquhart
8teem Generating Station at Beech Island withdraws approximately 7.4 cubic
meters per second of once-through cooling water (DOE, 1987b).

Recreational usa of impoundmanta on the Savannah River, including swiming,
fishing, and boating water contsct recreation, is more extensive upstream than

~078-74 it is naar the Site and downstream, Downstream of SRS, Savannah Rivar water
is not used for irrigation,

3.4.2 SUBSURFACE-WATER RESOURCES

This eaction describae the groundwater units, movament, quality, and use on
and near the SR8.

Threa distinct hydrogeologic eystems underlie the Site: (1) the coastal plain
sediments, where groundwatar exiets in porous
crystalline metamorphic

sands and clays; (2) the
rock beneath the coastal plain sedimants, where

groundwatar exists in small fracturee in schist, gneiss, and quartzite; and
(3) the Dunbarton Triaesic Basin within the crystalline metamorphic complex,
where groundwater axists in Intargranular spaces in metemudetone~ and
eandstonee. The lattar two hydrogeologic systems do not serve as groundwater
sources at the SRS,

The hydrogeologic units used in this document are defined in Volume I of the
‘E EID prepared in support of this EIS (WSRC, 1989a). Within the SRS boundaries,

the coastal plain sedimentary units involved in the hydrogeologic systernare
the Tobacco Road, Dry Branch, Clinchfield, Santee Limestone, Congaree,
Fiehburne, Willi~sburg, Rhems, Peedee, Black Creak, Middendorf, and Cape Faar
Formations, Tabla 3-4 lists relationships between the hydrogeologic and
stratigraphic units used in this document, The following paragraphs describe
the hydrostratigraphic zones.
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Table 3-4. Hydrostratigraphic and Stratigraphic Units

Hydrogeologic Unit Stratigraphic Unit(s)

Water Table Upland
Tobacco Road
Dry Branch Formation
Clinchfield Formation

“Green Clay” Aquitard

Aquifer 2
(Tertiary Age)

“Ellenton” Aquf.tard

Aquifer 1
(Cretaceou.sAge)

$antee Limestone Formation

Congaraa Formation
Four Mile Member of
Fiehburne Formation

Snapp Member of
Williamsburg Formation

Ellenton Member of Rhems Formation
and 6 meters of Steel Creek
Member of Peedee Formation I TE

Steel Creek Member of Peedee
Formation

Black Creek Formation
Middendorf Formation

Base Aquitard Cape Fear Formation

Aquifer 1, formerly called the Tuscaloosa, coneista of the Cretaceus
sediments of the Middendorf, Black Crack, and Peedee Formation. This zona
forme a prolific groundwater aquifer that ie approximately 140 maters thick.
Wells in thie aquifer can yield as much ae 4 cubic metere of water per minute.

The l!EllentonllAquitard, a zone that restricts the flow Of 8roundwaters caps

Aquifer 1, and ie compoeed of the uppermost section of the Peedee Formation
and the lower eectione of the Rhema Formation. Thie aquitard ie approximately
15 meters thick and ia believed to form the principal confining zone beneath
the Site beeed on an elevation of head differences (the elevation of the
free-standing groundwater above sea-lavel datm) and other hydraulic
properties. This confining layer restricts the downward movement of water
into the aanda of Aquifer 1.

Aquifer 2, which overlies the “Ellenton” Aquitard, consists of the
Williamsburg, Fishburne, and Congaree Formation. Wells in this aquifer can
yield up to.0.4 cubic meter of water per minute.

Overlying Aquifer 2 ie the “Green Clay” Aquitard. This aquitard primarily
consists of the clay-rich, fine-grained sands of the Santee Limeetone
Formation. Thie layer is continuous over meet of the Site and thickens toward
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the southeast. The “Green Clay” Aquitard, where present, can locally be a
barrier to vertical groundwater flow between aquifers. For exsmple, this
aquitard supports a large head difference of approximately 17 meters between

m Aquifer 2 and the water table in the central part of the Site (DOE, 1987a).

The water table lies within the Clinchfield, Dry Branch, and Tobacco Road
Formations and the “Upland Unit,” 10 to 30 meters beneath the surface at the
SRS. This aquifer consists primarily of fine–to-coarse sands and sandy clays
and ranges from O to 27 meters in thickness. The high clay content of this
unit restricts the production capacity of wells; therefore, the aquifer

accommodates only domestic wells of low production (Scott et al., 1987; Root,
1983; Du Pent, 1983a).

In the central portion of the Site, the head in Aquifer 1 is higher than that
of Aquifer 2. This relationship prevents the downward movement of water from
Aquifer 2 to Aquifer 1.

3.4.2.2 Groundwater Movement

The water table on the Site is recharged primarily by precipitation, which
moves through the formation in a predominately vertical direction at a rate
of approximately 0.9 to 2.1 meters per year (Haskell and Hawkins, 1964). The
lower formations are also partially recharged by flow from offsite areas.
Natural flow directions in the aquifer are toward discharge points at the
Savannah River tributaries, apecifically Upper Three Runs Creek, Fourmile
Branch, Pen Branch, and Indian Grave Branch (a tributary of Pen Branch).

Aquifer 2 is recharged in offsite outcrop areas updip and by seepage from the
overlying formations on the Site. Natural flow directions in this aquifer are
from the recharge areas toward discharge points at the wetlands along Upper
Three Runs Creek and the 8avannah River.

Aquifer 1 ia recharged in offsite outcrop areas near the Fall Line in Aiken
County and through the overlying sediments north and west of Upper Three Runs
Creek. Natural flow direction in this aquifer is toward its discharge point
in the wetlands along the Savannah River. Under the Site, the direction of
groundwater movement in these formations is southwest toward the Savannah
River valley.

The groundwater near the Savannah River and onsite stresms is diverted toward
low hydraulic head areaa caused by natural discharge to the surface water.
Each stream dissects the hydrogeologic units,differently: the smaller atresms
become natural discharge points for groundwater in the water table; the
Savannah River tributaries are discharga points for Aquifer 2; and the
Savannah River is the discharge point for groundwater in the deeper
Aquifer 1. Thus, discrete groundwater subunits are created, each with its own
recharge and discharge areaa.

3.4.2.3 Groundwater Ouality

A substantial amount of groundwater data has been generated from SRS
monitoring wells over the past several years. Data from groundwater sampling
since 1982 were reported in Technical Summa yr of Groundwater Ouality
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ErgtectiQn Pr~ (Christensen and Gordon, 1983); theat
SRP Environmental Reuorts for 1985, 1986, and 1987 (Zeigler, LawrimOre, and
Heath, 1986; Zeigler et al., 1987; Mikol et al., 1988); and in the 26 EIDs
prepared for the Final Environmental Imuact Statement. aste Management
Activities for Groundwater Protection Savannah River Plant. Aiken. Sou ht
Carolina (DOE, 1987a).

3.4.2.4 Groundwater use

Aquifer 1, which becomes shallower towards the Fall Line, forms the base fOr
most municipal and industrial water supplies in Aiken CO~tY. Toward the
coast, in Allendale and Barnwell Counties, Aquifer 1 exists at increasingly
greater depths. Consequently, the shallower Aquifer 2 supplies some
municipal, industrial, and agricultural users. Aquifer 2 and the water table
are the primary sources for domestic water supplies in the vicinity Of the
Site.

DOE (1987a) has identified 56 major municipal, industrial) and agriculturalI ‘c
groundwater users within 32 kilometers of the center of the Site. The total
pumpage for these users is about 135,000 cubic meters per day.

The Talatha community in South Carolina is the closest user of a public water
supply to the Site (about 11 kilometers north of the center of the Site near
New Ellenton). Talatha uses about 480 cubic meters per day. The town of
Jackson, South Carolina, about 16 kilometers northwest from the center of the
Site, pumps about 1,070 cubic meters per day. The town of Naw Ellenton, South
Carolina, about 13 kilometers north of the center of the Site, PUMPS abOut
1,360 cubic meters per day. Of the total municipal pmpage (52,605 cubic
meters per day), Aquifer 1 supplies 34,270 cubic meters; the remainder (about
18,335 meters per day) comes from Aquifer 2. Total industrial/agricultural
pumpage from Aquifer 1 is about 71,940 cubic meters per day; this includes
38,550 cubic meters per day drawn by the Site.

Meteorology is an important factor in the assessment of the consequences of
postulated reactor accidents. This section describes the meteorology of the
SRS based on data collected on the Site, and at Bush Field in Augusta, Georgia
(Du Pent, 1980, 19S2b; NOM, 1988). A recent report (WSRC, 1989c) was al ~E
primary source of the information in this section.

3.5.1 REGIONAL CLIMATOLOGY

The SRS area has a temperate climate with mild winters and long summers. The
region is subject to continental influences, but is protected from the more
severe winters in the Tennessee Valley by the Appalachian,Mountains to the
north and northwest. Gently rolling hills with no unusual topographical
features that would significantly influence the general climate characterize
the Site and the surrounding area.
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3.5.2 LOCAL METEOROLOGY

3.5.2.1 SRS Meteorological Monitoring System

The data summarized in this section were collected from instrumentation on a
network of seven towers located adjacent to each SRS production area. These
instruments were 62 meters above the ground (WSRC, 1989c).

3.5.2.2 Avera~ Wind Sueed and Direction

The average wind speed, from onsite data, from 1982 to 1986 was 3.25 meters
per second. Hourly wind speeds less than 2 meters per second occurred about 9
percent of the hours. For about half of the hours, wind speeds were less than

TE I4 meterS per second. From 1975-1979 onsite data, the average speed was
greatest during the winter (3.35 meters per second) and least during the
sununer (2.48 meters per second). The average wind speed for Augusta, from
data collected from 1951 through 1986, was 2.9 meters per second. The highest
monthly average wind speed occurred in March (3.6 meters per second); the
lowest monthly average apeed occurred in August and September (2.5 meters per
second). National Weather Service (NWS) instruments at Augusta collected wind
data at 6.1 meters above the ground during this period.

Figure 3-9 shows an annual wind rose for H–Area, which is near the center of
the SRS. These data indicate that observed wind directions tend to favor the
southwest and northeast quadrants (28 and 30 percent of the time,
respectively) in relation to the northwest (20 percent) and southeast (22
percent) quadrants. For all data, winds from the northeast sector occurred
most frequently (nearly 10 percent of the time). That is, emissions would
have been transported toward the southwest more frequently than toward any
other direction. Winds from direction sectors in the southwest quadrant also
occurred with a relatively high frequency (7 to 8 percent of the time).

3.5.2.3 ~n

The snnual average precipitation for the SRS (1952 to 1987) was about 122
centimeters; for Augusta (1951 to 1986), it was about 109 centimeters.
Precipitation is fairly well distributed throughout the year. Average
precipitation totals for tbe fall months (September, October, and November),
however, are less than the average totals for the other seasons, accounting
for about 18 percent of the average annual total. For Augusta, precipitation
totals greater than 0.025 centimeter occurred, on average, about 107 days per
year. The average number of days per month with measurable precipitation
ranged from about 6 in October to about 12 in July.

Monthly precipitation extremes in Augusta ranged from a maximum of about 30
centimeters, recorded in March 1980, to a trace, observed in October 1959.
The greatest observed rainfall for a Z&-hour period was about 15 centimeters
in August 1964. Hourly observations from Augusta indicated that the rainfall
rate is usually less than 1.3 centimeters per hour, although rates greater

L-76-41

:han 1.3 centimeters per hour can be expected during spring and summer
thunderstorms. The calculated 24-hour/100-year rainfall at SRS is 20.8
centimeters (WSRC, 1989c).
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3.S.2.4 &

Heavy fog, reducing visibility to less than 0.4 kilometer, occurred at Augusta
on an average of about 28 days per year (1951-1986). Occurrences averaged
about 3 days per month during fall and winter and slightly more than 1 day per
month during spring and summer. Most of the heavy fog observed at Augusta is
due to the proximity of the Savannah River. The frequency of naturally
occurring fog at each reactor would probably be less because they are at
elevations higher above the river than the Augusta NWS station (Section
2.1.2.1).

3.5.3 SEVERE WEATHER

3.5.3.1 Rxtreme Winds

Strong sustained surface winds occur during hurricanes, thunderstorms, and
winter storms. During the history of the Site, only Hurricane Gracie, in
September 1959, had onsite winds stronger than 311 meters per second. on
occasion, SRS instruments have recorded winds as high as 39 meters per second
during winter storms (Du Pent, 19g2b). Thunderstorms can generate winds as
high as 18 meters per second and even stronger gusts. The highest l-minute
wind speed recorded at Augusta between 1950 and 1986 was 37 meters per second

TC I(WSRC, 1989c).

3.5.3.2 -de rstorms

On average, 56 thmderstorm days occur per year on the Site. Summer
thunderstorms occur primarily during the late aftemoon and evening; they can
be accompanied by strong winds, heavy precipitation, or, less frequently, hail
(NOAA, 19S8). ti the average, based on observations in a l-degree square of

L-76-42 latitude and 10ngitude, hail occurred once every 2 years (NSRC, 1989c).

3.5.3.3 Tornadoes

Statistics (Ramsdell and Andrews, 1986) show reports of 37 tornadoes from 1954
to 1983 for a l-degree square of latitude and longitude that includes the
Site; this is an average of about one tornado per year. Based on data for
this 30-year period, the estimated average frequency of a tornado striking any
given location in South Carolina was 7.11 x 10-5 per year; this results in a
pOint-strike recurrence interval of about once every 14,000 years. Older
tornado statistics for a 3-degree-sqmre area centered on the Site for 1950 to
1978 resulted in occurrence frequency estimates similar to those in the more
recent data. These data indicate that about half the total number of observed
tornadoes, and most of the tornadoes resulting in severe or devastating
damage, occurred in March, April, and May. However, tornadoes have been
observed in the SRS area in every month of the year.

Since SRS operations began, six confirmed tornadoes have occurred on or close
to the Site: late June 1952; May 28, 1976; July 2, 1976; April 23, 1983;
August 26, 1985; and October 1, 1989. With the exception of the most recent
tornado, only light to mOderate damage resulted on each of these occasions.
The October 1, 1989, tornado caused considerable damage to timber resources on
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about 1,097 acres and lighter damage on about 1,497 acres, all in a swath 23
kilometers long on the east side of the Site. None of the dsmage was to an
SRS production facility. Several tornadoes have been sighted in undeveloped
areas of the Site; however, investigations indicated no damage, suggesting
these tornadoes did not touch the ground. Investigations of tornadoes
occurring near the Site in 1975 and 1976 indicated wind speeds between about
45 and 78 meters per second (WSRC, 1989c).

3.5.3.4 Hurricanes

Thirty-six hurricanes caused damage in South Carolina from 1700 to 1987 (WSRC,
1989c). on September 22, 1989, Hurricane Hugo struck the coast of South
Carolina near Charleston; sustained winds recorded at SRS were 17 meters per
second (Augusta Chronicle, 1989). The average frequency of occurrence of al ~E
hurricane in the State is once every 8 years; however, the observed interval
between hurricane occurrences has ranged from 2 months to 27 years. Because
the Site is approximately 161 kilometers inland, winds associated with
tropical weather systems usually have diminished below hurricane force
(sustained speeds of 121 kilometers per hour or greater). Inatrments at SRS
measured the winds associated with Hurricane Gracie, which passed to the north
of the Site on September 29, 1959, as high as 34 meters per second. No other
hurricane-force wind has been measured on the Site. Sxtreme rainfall and
tornadoes, which frequently accompany tropical weather systems, usually have
the most significant impact on facility operations.

3.5.3.5 ~ now

Winter storms that produce more than 2.5 centimeters of ice or snow are rare.
Snowfails of 2.5 centimeters or greater occur once every 5 years on the
average. Any accumulation of snow rarely lasts longer than 3 days (WSRC,I ~E
1989c).

The NWS station at Augusta, Georgia, observes maximum total snowfalls for
24-hour and monthly periods (see NOAA, 1988). From 1951 to 1987, the msximum ~.76.41
snowfall in the SRS area was 36 centimeters, recorded in February 1973 (WSRC,
1989c).

For a 9-year period of record, storms resulting in an accumulation of ice on
exposed surfaces occurred in the SRS vicinity an average of about once every 2
years (Tattelman, 1973). Based on a 50-year period of record (1920 to 1969),
a 1.3-centimeter accumulation of ice would probably occur once every 25 years
(WSRC, 1989c).

3.5.4 A~OSPHERIC DISPERSION

This section describes the transport and dispersion of airborne material,
which are direct functions of air movement. Pollutant dispersion depends on
atmospheric stability and winds. Annual wind roses are available for each SRS
tower for seven atmospheric stability classes (WSRC, 1989c). Im
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3.5.4.1 ~

The general patterns of airflow (and the nature of the terrain) governs
tranaport direction and speed, whereas small-scale, random eddying of the
atmosphere (i,e., turbulence) governa the diffusion of airborne material.
Turbulence is indicated by atmospheric stability classification. Baaed on
measurements by onsite instruments, the atmosphere in the SRS region is
unstable approximately 45 percent of the time; it is neutral 30 percent of the
time; and it ia stable about 25 percent of the time (WSRC, 1989c).

~ 3.5,4.2 and Low-Level 1~

The mixing depth, which is a vertical restriction to atmospheric dilution, can
be described as the thickness of the atmospheric layer, meaaured from the
surface upward, in which vigorous vertical mixing is taking place caused by
the daytime heating of the surface. Tha approximate annual morning and
afternoon mixing depths for the SRS ragion (interpolated from Holzworth, 1972)
ere 375 meters and 1450 meters, respectively. The approximate seasonal
morning and afternoon mixing depths are 350 and 1025 metara (winter), 375 and
1700 meters (spring), 400 and 1800 meters (s-ar), and 300 and 1400 meters
(fall).

‘l!heestimated frequency of occurrence of low-level inversions or isothermal
layers based at or balow a 150-meter elevation in the SRS region is
approximately 42 percent of the total hours on an annual basis (Ho.eler,
1961). Seasonally, the greatest frequency of inversions, based on percent of
total hours, occurs during the fall; it is approximately 47 percent, Spring

TE Ihaa tha lowast frequency of inversion, which occur only 37 percent of the
time. Most of these inversions are nocturnal.

3,5,4.3 ~

Restrictive dilution conditions are generally periode of high air pollution
potantial; thay usually are related to stagnating anticyclones (“highs”) with
low average wind speede, no precipitation, and a shallow mixing depth
(Stackpole, 1967), The greataat air pollution potential in the SRS region ia
during the fall and winter. Saven anticyclone (high-pressure) stagnation
CaSeS Of 7 days or more occurred in tha SRS region from 1936 to 1965
(Korshover, 1967).

Air quality is monitored at several SRS locations for total suspended
particulate, sulfur dioxide
Todd, 19s9).

, nitrogen dioxide, and ozone (Davis, Martin, and
The States of South Cerolina end Georgie perform additional

monitoring of ambient air near the Site. Table 3-5 compares monitoring
results from the SRS monitoring program for 19SS with applicable stendards;

.C Ithe comparison indicates that air quality on SRS is within these standarda.
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Table 3-5. South Carolina and Georgia Air Qualit
Compared to SRS Ambient Air Quality

~,g Standards

South SRS Percent
Air Quality Standard Carolinac Georgia Maximumd Standarde

Sulfur dioxide (pg/m3)
3 hour 1300f 1300 196 15
24 hour 365f 365 73 20
Annual 80 80 39 49

Total suspended
particulate (pg/m3)

24 hour 150 150 135 90
Annual geometric
mean 50 75 29.6 59

Ozone (ppm)
1 hour 0.126 0.12 0.096 80

Nitrogen dioxide (pg/m3)
Annual 100 100 8 8

a. Source: Davia, Martin, and Todd, 1989.
b. Standards astablishad under EPA-approvad State Implementation Plans.
c. Lead, carbnn monoxide, and gaseous fluorides are not monitored because the

Dotential release is insianificant compared tO the standard.
d. fiighestmeasured ambient ~oncentration-at SRS.
e. Compared to the most restrictive standard.
f. Not to be exceeded more than once a year.

g. Not to be exceeded more than 1 day a year.

3.6 ~

The U.S. Government acquired the SRS in 1951. At that
approximately two-thirds forasted and one-third cropland
19s4). At present, more than 90 percent of the Site ia

time, the Site was
and pasture (Dukes,
forested. With the

exception of tha production an~ support areas, natural succession has
reclaimed many previously disturbed areaa that had been open fields. In
addition, an extensive forest management program conducted by the U.S. Forest ~E
Service Savannah River Foreet Station has converted many crop and pasture
areas to pine plantations. Table 3-6 lists SRS land cover, other than the
land used for nuclear reactors and support facilities.

In 1972, the SRS was designated the first National Environmental Research Park
by the Atomic Energy Commission. As a result, the natural resources of the
Site and the effects of production activities on SRS ecosystems have been the
subjects of extensive studies. Research has addressed the impact of thermal
discharges on wetlands, the diverse ecological communities found in Carolina
Bays, and many other topics.
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discharges on wetlands, the diverse ecological communities found in Carolina
Bays, and many other topics.
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Table 3-6. Land Cover on SRSa

Land Cover Types Acres Percent of Total

Roads
Production areas
Utility corridors
Upland pine/hardwood

Subtotal

Wetlands
Bottomland bardwoods
Cypress–tupelo
Scrub-shrub
Smergent marsh
Waterb

SubtntaI

Total

4,114
3,185
2,743

145,681

155,723

27,696
5,879
2,167
1,722
5,550

43,014

198,737

2.1
1.6
1.4
73.3

78.4

13.9
3.0
1.1
0.9
2.8

21.7

100.0

a. Source: Du Pent, 1987a.
b. Includes the Savannah River.

3.6.1 TERRESTRIAL ECOLOGY

3.6.1.1 Vegetation

This section describes both uplands and wetlands vegetation on the Savannah

TE River Site. Volme II of the Reactor Operation EID (WSRC, 1989b) describes
the land cover in the vicinity of the reactor areas and stream corridors.

3.6.1.1.1 Uplands

The Site is near the transition area between the oak-hickory-pine forest and
the southern mixed forest. Consequently, species typical of both associations
occur (Dukes, 1984). In addition, farming, fire, soil features, and
topography have strongly influenced existing SRS vegetation patterns.

A variety of vascular plant communities occur in the upland areas of the Site
(Dukes, 198&). Typically, scrub oak commmities occur on the drier, sandier
areas. Longleaf pine, turkey oak, bluejack oak, blackjack oak, and dwarf post
oak dnminate these communities, which typically have understories of three-awn
grass and huckleberry. Oak-hickory hardwood commmities occur on more
fertile, dry uplands; characteristic species are white oak, post oak, southern
red oak, mockernut hickory, pignut hickory, and loblolly pine, with an
understory of sparkleberry, holly, greenbriar, and poison ivy.
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3.6.1.1.2 Wetlands

The Site contains extensive, widely distributed wetlands, most associated with
fIoodplains, creeks, and impoundments. In addition, 190 Carolina bays occur
On the Site (Shields et al., 1982). Table 3-6 lists the areas of major
wetlands types on the Site; Table 3-7 lists the dominant plant species found
in these communities (classified according to Cowardin et al., 1979).

The southwestern SRS boundary adjoins the Savannah River for approximately 16
kilometers. The river floodplain supports an extensive swamp, covering about
7,460 acres of the Site; a natural levee separates the swamp from the river.
Timber was cut in the swamp in the late 1800s. At present, the swamp forest
consists of second-growth cypress, gum, and many other hardwood species
(Sharitz, Irwin, and Christy, 1974).

Six major streams drain the Site and eventually flow into the Savannah River.
Upper Three Runs and Lower Three Runs Creeks flow directly to the river.
Beaver DsnJ Creek and part of the flow from Fourmile Branch drain into the
northern section of the swamp and discharge into the river at the mouth of
Beaver Dam Creek. The remainder of Fourmile Branch discharges through a
natural levee between the swamp and the river, or moves through the swamp,
mixes with the flows from Steel Creek and Pen Branch, and discharges into the
river at the mouth of Steel Creek. DOE utilizes Pen Branch, Steel Creek, and
Lower Three Runs Creek for the operation of K-, L-, and P-Reactors,
respectively.

Thermal discharges from the reactors and the D-Area powerhouse have affected
each major SRS strem, with the exception of Upper Three Runs Creek, for
varying periods of time. Beaver Dam Creek supports a narrow band of
bottomland hardwoods and scrub-shrub wetland vegetation; the stream received
heated effluent water from the D–Area coal-fired powerhouse. The maximum
temperature has been reduced by the use of an SCDHEC-approved thermal
mitigation plan of increased pumping during periods when effluent temperatures
might exceed compliance (i.e., 32.2”C). I‘rC

The mitigation plan, which is detailed in the Alternative Cooling Water
Systems EIS (DOE, 1987b), entails the intermittent use of existing excess
capacity pumping of Savannah River water (to increaae flows to aa much as 4.5
cubic meters per second) from the 5G pmphouse to a raw-water receiving L-83-08
basin. Excess water not utilized in the powerhouse and the 400-Area water
treatment plant overflows a weir to mix with the powerhouse effluent stream
before discharging into the D–Area outfall canal. The overflow rate is
adjusted to maintain a m=imum inatresm temperature of 32.2”C.

K-Reactor effluent discharges to Pen Branch via Indian Grave Branch, a small
tributary. The thermal discharges have changed Pen Branch from a single-
channel, meandering creek to a wide, multichannel, braided stream flowing
within a partially vegetated floodplain (Mackey et al., 1987). The original
wetland flora of the strew and tbe swamp where the stream enters the swamp
has been eliminated; before the current outage, the flora was depauperate,[ ‘1’C
dominated by herbaceous species growing on sandbars and islands created by
stmps or fallen logs (Du Pent, 1987a). At present (September 1990),I ~c
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K-Reactor has been in an outage for more than 2 years and herbaceOusI~c
vegetation has regrown in the stresm floodplain.

L–Lake, a 1,000–acre impoundment, cools heated L-Reactor effluents before
discharge to Steel Creek. Section 3.L.1.2 describes the surface hydrology of
the Steel Creek system and the effects of L-Reactor operation on stream flow.
After the cessation of L-Reactor operation in 1968, much of the previously
affected Steel Creek floodplain corridor underwent natural succession, or
revegetation, and is now scrub–shrub or young bottomland hardwood wetland
(Du Pent, 1987a). As part of the monitoring program required for compliance
with Section 316(a) of the Clean Water Act, DOE is conducting a vegetation
monitoring progrsm to document wetland conditions and the eatablistient of a
balanced biological community in the Steel Creek corridor and delta (Du Pent,
1988b). In addition, DOE has planted wetland vegetation along the shoreline
of L-Lake to accelerate the establishment of wetland habitats (Du Pent, 1988b).

P–Reactor discharges to Par Pond, a recirculating cooling lake of about 2,6&O
acres (Du Pent, 1987a). Section 3.4.1.2 describes the surface hydrology of
the Par Pond-Lower Three Runs Creek system. Wetland areas downstream from Par
Pond that had been affected by thermal discharges from R-Reactor before the
construction of Par Pond have partially recovered; bottomland hardwood
communities dominate these areas. R-Reactor discharges and beaver activity
affected a few areas of scrub-shrub and emergent wetlands in the Lower Three
Runs Creek main channel and tributaries (Du Pent, 1987a). on the basis of
several studies of wetland communities in Par Pond, SRS researchers have
concluded that (1) a well–developed macrophyte community occurs in Par Pond,
(2) relatively stable water levels maintained by reactor operation enhance
macrophyte development, and (3) the dominant macrophytes in Par Pond are
typical of the region (Du Pent, 1988b).

Carolina bays are uique wetland features of the southeastern United States.
They are islanda of wetland habitat dispersed throughout the uplanda of the
Site. The 190 bays on the Site exhibit extremely variable hydrology and a
range of plant conunmities from herbaceous marsh to forested wetland (Shields
et al., 1982). SRS scientists have studied Carolina bay ecology extensively,
particularly in relation to the construction of the Defense Waste Processing
Facility (DWPF; SREL, 1980).

3.6.1.2 Wildlife

Tbe diversity and abundance of wildlife that inhabit the SRS reflect the
interspersion and heterogeneity of the plant communities. Because of the mild
climate and the variety of aquatic and terrestrial habitats, the Site contains
a varied and abundant herpetofauna (DOE, 1987a; Gibbons and Patterson, 1978);
species of amphibians and reptiles found on the Site include, depending on
tsxonomic uncertainties, 31 or 32 snakes, 25 or 26 frogs and toads, 16 or 17 ‘c
salamanders, 11 turtles, 9 lizards, and the American alligator (WSRC, 1989b).

Forty-eight of the 57 species of m-als found in South Carolina can occur on
the SRS; 40 are known to occur on the SRS (WSRC, 1989b). ‘Several introduced
mammal species, including the feral dog, feral cat, feral pig, and Norway rat,
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are found on the Site. Of these species, only the feral pig occurs in large
mttmhers: oics are hunted to control the po~uiation (WSRC, 1989b). The only

Tc

.. —------ ,r_n . ..—.

other species that is hunted on the Site is the white–taiied deer; controlled
public huats are held each year (WSRC, 1989c; Davis, Martin, and Todd, 1989).
Forbearing species, including gray fox, bobcat, mink, otter, and beaver are
also found on the Site. (WSRC, 1989b; Smith, Sharitz, and Gladden, 1981).

Biologists have identified at least 213 species of resident and migratory
birds on the Site. Upland gamebirds such as bobwhite qwil and mourning dove
have declined since the 1960s due to the conversion of agricultural fields to
forest through planting and natural succession. In 1972, the South Carolina
Wildlife and Marine Resources Department initiated a turkey breeding program
on the Site; by 1989, about 270 turkeys had been captured and used to restock
other areas of the State (WSRC, 1989b).

Waterfowl on the Site are mainly winter migrants. Wood ducks are the only
waterfowl species to breed consistently in the SRS region. An estimated
10,000 to 15,000 ducks and coots spend the winter on the Site; most congregate
on Par Pond and on other large ponds and Carolina bays. Another 1,000 to
2,000 ducks spend the winter in the lower swmps and on the Savannah River
(Dukes, 1984). The completion of L-Lake in 1985 has provided additional
habitat for wintering waterfowl and other water birds. In a period from

Tc January 1986 through December 1987, 17 waterfowl and associated Avian species
were observed at L-Lake including the Canada goose, mallard, wood duck, common
loon, great egret, cattle egret, and great blue heron (WSRC, 1989b).

3.6.1.3 Threatened and Endangered Species

Table 3-8 lists species that have been documented on the Site and have been
listed as threatened or endangered by the U.S. Fish and Wildlife Service (FWS)
or the State of South Carolina. DOE has requested information related to the
proposed action from the FWS, in accordance with Section 7 of the Endangered
Species Act. The Site currently has no areas designated as critical habitat
for any species.

3.6.1.4 Commercially and Recreationallv Valuable Biota

The Site supports many conunercially and recreationally valuable game
populations. DOE restricts recreational use to controlled hunts for white-
tailed deer. DOE manages a contract to control feral hog populations. Many
species are highly mobile and travel offsite, where hunting is allowed.
Edible species that might travel offsite include the white-tailed deer, feral
hog, wood duck, mallard, mourning dove, bobwhite quail, bullfrog, and various
species of turtles. Controlled hunts for white-tailed deer are held each year
on the Site (Davis, Martin, and Todd, 1989). During 1988, trapping
contractors removed 326 feral hogs from locations where the animals were
causing dsmage to forest resources and research sites (Davis, Martin, and
Todd, 1989).

An active timber management progrem, including reforestation, timber stand
improvement, harvest, and research is carried out on the Site. During 1988

TE Ithe Federal Government received nearly $2 million for 22.9 million board feet
of cut timber (Davis, Martin, and Todd, 1989).
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3.6.2 AQUATIC ECOLOGY

SRS researchers have conducted comprehensive studies to characterize and
monitor the aquatic ecosystems on and near the Site. The following sections
present brief summaries, based on these studies, on the major features of the
systems affected by the operation of K-, L-, and P-Reactors: the Savannah
River near the Site, Pen Branch, L–Lake and Steel Creek, and Par Pond and
Lower Three Runs Creek (for more detailed descriptions of these systems, see
Du Pent, 1985b, 1987a, 1988b, and WSRC, 1989b).

3.6.2.1 -tic Flora and Fauna

3.6.2.1.1 Savannah River

The Savannah River has experienced two significant alterations since tbe earlY
1950s: (1) dredging in the main channel as far upstrem as Augusta, Georgia,
and (2) completion of five upstream reservoirs. These changes have affected
the aquatic community by reducing shallow habitat and reducing transport of
sadiment and particulate organic material (e.g., leaf litter; Patrick, Cairns, ~E
and Roback, 1967; DOE, 1987b). The microflora of the river is dominated by
periphytic diatoms; although periphytic blue-green algae are sometimes common
upstream from the Site, their abundance is related to organic loading from
municipal sources. The occurrence and distribution of phytoplankton depend on
upstream reservoir overflow. Macrophytes, most of which are rooted, are
limited to shallow areas of reduced current, such as oxbows, behind sandbars,
in swamp areas, and along the shallow margins of tributaries. Eight species
of aquatic macrophyte8 have been identified from the river adjacent to theI TC
Site; the most common are water milfoil, homwort, alligatorweed, waterweed,
and duck potato (DOE, 1984, 1987b).

Past thermal impacts on the 8avannah River and the Savannah River Swamp forest[ m
from the operation of K-, L-, and P-reactors have been thoroughly documented
in the Final EIS for L-Reactor Operation (DOE, 1984) and the Final EIS onl TE
Alternative Cooling Water Systems at the Savannah River Plant (DOE, 1987b).

Shallow areas and quiet backwaters and marshee of the river near the Site
support a diverse aquatic invertebrate fauna (Patrick, Cairna, and Roback,I TE
1967), However, the stabilization of the river discharge and the elimination
of habitat caused by the reduction in the flooding of backwater areas has
contributed to a decline in the total number of invertebrate species.

Results of macroinvartebrate etudiea in the river have indicated substantial
organic loading upstrssm of the Site (DOE, 19S4i Du Pent, 1987a). True-flies
(particularly chironomids) dominate the drift communities, which is typical of
southeastern riverina eyatame. Mollusks, such ae snails and clsma, are also
an important component of the rivar invertebrate community. The Asiatic clam,
~h ~s occurs in the rivar and larger tributary streams in the
vicinity of the Site.

Tha Savannah Rivar and its aaeociated swamp and tributaries’axhibit a diveree
fieh fauna typical of other aoutheaetern coastal plain rivers and etrema
(Dahlbsrg and Scott, 1971; Bennett and McFarlane, 1983). The meet intensive
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study to date of the fish commity of the Savannah River in the vicinity of
the Site occurred between 1983 and 1985; the Comprehensive Cooling-Water Study

TE I(Du pOnt, 1987a) presents the results of this study. Dominant fish species in
the river near the Site include redbreast sunfish, spotted sunfish, spotted
sucker, largemouth bass, channel catfish, white catfish, and flat bullhead.

Anadromous species of importance in the Savannah River include American shad,
hickory shad, Atlantic sturgeon, shortnose sturgeon, and striped bass (WSRC,
1989b). Both shortnose sturgeon and striped bass are protected from
commercial harvest, and the shortnose sturgeon is listed as an endangered
species. The catadromous American eel is harvested connnercially in some
sections of the river.

Recent atudies on ichthyoplankton of the middle and lower reachea of the
Savannah River (including ichthyoplankton entrainment) began in 1982 and ended
in 1985 (WSRC, 1989b). These studies indicate that gizzard and/or threadfin
shad, American shad, blueback herring, sunfishes, crappie, minnows, and
suckers are among the most abundant icthyoplankton taxa in the river.
Generally, the clupeids (including anadromoua dmerican shad and blueback
herring, and resident gizzard and threadfin shad) dominated collections in the
river from 1983 to 1985. Some species, such as the largemouth bass and other
centrarchida, were comparatively abundant as adults in the river, but scarce
in the ichthyoplankton collections because their eggs and larvae reside in
sheltered areas where they are unlikely to become entrained in currents and
carried into open water. Such species are less susceptible to SRS entrainment
impacts than those that produce drifting eggs and larvae.

3.6.2.1.2 Pen Branch

This section summarizes the results of studies conducted in Pen Branch (for
~ greater detail, see Du Pent, 1987a, 1989; and WSRC, 1989b).

Wood provides the primary strem structure in the main channels of Pen Branch
(Du Pent, 1987a). Stumps and logs that accumulated when the streamside forest

TC Iwas killed by thermal effluents in the 1950s are more abnndant than in the
nonthermal strema on the Site. Debris is also abundant, but trailing roots
and macrophytes are scarce.

Elevated water temperatures exclude many plants and animals when K-Reactor is
Tc Ioperating at power. Breakdown of leaf litter in the stream is rapid at first

due to abrasion from inorganic sediment particles, but is not as complete as
in the nonthermal streams, due to the absence of invertebrate shredders.

TC ]During reactor operation at power, periphyton diversity is low in areas of Pen
Branch experiencing the highest temperatures (greater than 45”C) from reactor
cooling water effluent. When water in this stream cools to ambient
temperature (due to reactor shutdown), periphyton diversity increases.
Blue-green algae, which are not abundant in the nonthermal areas, dominate the
biomass in thermal areas.

TC IDuring reactor operation at power with once-through cooling, temperatures in
Indian Grave Branch and most of Pen Branch downstream from its confluence with
Indian Grave Branch are too high to support most species of macroinvertebrates.

3-42



Suitable habitat during reactor operation is minimal, and is limited primarily
to deep muds, which might be cool enough to support oligochaetes and
nematodes, and to the peripheral edges of the stream channels in the delta.
When K-Reaetor is shut down temporarily, the streams are rapidly colonized bylTC
macroinvertebrates (particularly chironomids) and algae, including forms other
than blue-greens. The tsxa richness, density, and biomass of some
macroinvertebrate groups that are absent during reactor operation increaseITE

during reactor shutdowns. The ability to disperse widely and the reproductive
potential of recolonizing tsxa are important factors in determining the rate
of recovery of fauna after thermal discharges cease.

Studies conducted after the shutdown of K-Reactor in April 1988 (Enwright,
1989a,b,c) have shown that Pen Branch has been recolonized by many
macrbinvertebrate taxa; a limited sampling program that began 8 months after
thermal discharges to the creek had ended collected 86 taxa from portions of
the creek that had been subjected to thermal perturbation. Although the
macroinvertebrate community of Pen Branch has shown substantial recovery,
taxonomic richness and binmass are still depressed downstream from the reactor
outfall; this indicates that recovery is not complete. Indian Grave Branch,
which is closer to the reactor outfall and which, therefore, experienced a
more severe thermal regime than Pen Branch, appears to be recovering more
slowly than Pen Branch (WSRC, 1989b).

During periods when heated effluents are being released to Pen Branch channel,
fish utilization is minimal (Aho et al., 1986; Paller and Saul, 1986; Du Pent,
1987a, 1989). The resident fish assemblage is depauperate, with mosquitofish
predominating, mnstly in side channels and pools connected to the main
channel. Following a temporary cessation in reactor production and a return
to seasonally ambient water temperatures, fish rapidly recolonize the main
channel from locations in the Savannah River swamp.

The type of fish assemblage present where Pen Branch fIowa through the
Savannah River swap system is determined largely by the location along twoITE

major environmental gradients: (1) environmental harshness (especially as
related to water temperature), and (2) the extent of canopy closure. Physical
conditions along these gradients have a direct and predictable effect on the
structure of fish assemblages in tbe swamp. Areas experiencing high levels of
thermal loading have depauperate assemblages dominated by the mosquitofisb
when water temperatures are elevated; however, they are reinvaded rapidly by
large and more mobile fish when ambient temperature conditions return. As
temperature extremes along the thermal plumes are lessened, there is an
associated increase in the number of species and abnndance in the assemblage.

Studies conducted in the Pen Branch system since K-Reactor waa shut down in
April 198S (Mealing and Paller, 1988; Mealing and Heuer, 1989a,b,c,d) havell’E
demonstrated the degree to which fish recolonize formerly thermal areas. In
the absence of elevated temperatures, habitat becomes the primary determinant
of community structure, with small stream species such as yellowfin shiner and
bluehead chub predominating in the upper reaches, and a typical southeasternITC
swamp community including longnose gar, brook silverside, largemouth bass,
coastal shiner, and chain pickerel inhabiting the deep swamp reaches. Studies
to date suggest that fish abundance remains relatively low in areas that have
suffered habitat degradation.
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3.6.2.1.3 L-Lake and Steel Creek

Studies have been under way to characterize and monitor the biotic and abiotic
features of developing communities in L-Lake and Steel Creek since
construction of the L-Reactor cooling reservoir. The following paragraphs
swarize results of the first 2 years of monitoring (for greater detail, see
DU Pent, 1988b, and WSRC, 1989b).

The structural attributes of the L-Lake habitat reflect activities during
construction of the lake and the early developmental stage of the reservoir
(Du Pent, 1988b). During construction, most living and nonliving vegetation
was removed from the reservoir basin, resulting in a structurally simple
hahitat. Nmerous artificial structures (e.g., brush, log, cinderblock, and
tire reefs) were constructed in the lake prior to filling, and portions of the
shore zone were planted with aquatic and semiaquatic vegetation after the lake
was filled. Overall, the habitat-formera component of the L-Lake ecosystem is
progressing toward supporting the development of a balanced co~unity.
ALthough few physical and biotic structural features existed when L-Lake was
filled, aquatic and semiaquatic plants are becoming established in the
littoral zones of L–Lake. The stability of water levels in L-Lake should
facilitate the development of macrophyte communities.

The structure and function of primary producer populations in L-Lake reflect
the eutrophic nature of the new reservoir. The combined effects of nutrient
loading from Savannah River water used as secondary cooling for L-Reactor and
nutrient release from the inundated lake bed result in nutrient levels that
foster the development of algal communities dominated by species
characteristic of eutrophic waters. Nutrient loading in L–Lake also results
in algal abundance and productivity levels higher than those found in most
reservoirs of the southeastern United States. Although nutrient release from
lake sediments is expected to subside, the high levels of nutrients in
Savannah River water are expected to result in continued high algal abundance
and primary productivity.

Zooplankton abundance is high in L–Lake, with the zooplankton community being
dominated by protozoa (primarily ciliates) and rotifera. The tsxonomic
diversity of the zooplankton community in L–Lake is comparable to that in
other lakes of the southeast. The abundance of macrozooplankton is also
comparable to that in most reservoirs considered, while the abundance of
microzooplankton is substantially higher than reported for other reservoirs in
the region.

Aquatic macroinvertebrate communities in L-Lake have exhibited substantial
increases in abundance and biomass since tbe lake was filled in 1985 (Du Pent,
1988b). Overall, 130 taxa of macroinvertebrates were collected during 1986
and 1987, and the community is dominated by multiple groups of chironomids, as
occurs in most reservoirs.

The initial composition of the fish community in L–Lake was strongly
influenced by the species composition of fish previously’occurring in the
inundated portions of Steel Creek and the initial stocking of the new
reservoir with bluegill and largemouth bass. Substantial changes occurred in
the fish community from 1986 to 1987 as a result of the change from a stream
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to lake habitat and changes in the trophic relationships of the fish
populations within the lake (Du Pent, 1988b; WSRC, 1989b). Several species
that are either best adapted to stremn habitats or require well-developed
littoral zone habitats with a substantial organic detritus base have declined
in abundance or been lost from the lake. Gizzard and threadfin shad, lake
species capable of planktonic fceding, have been added to the fish co~unitY.
By the end of 1988, L-Lake was dominated by bluegill, threadfin shad,
redbreast sunfish, and Iargemouth bass. Overall fish abundance in the lake is
higher than that reported for most regional reservoirs.

I

Fish kills have occurred in L-Lake when fish that entered the reactor cooling
water discharge area during Outages were caught by the rapid ‘ise ‘n ~c
temperature that follows reactor restarts. These kills, however, have not
affected the development of a balanced population in the lake. Section
4.1.1.4.2 describes proposals to mitigate these fish kills.

Areas of the Steel Creek drainage affected by reactor operations prior to 1968
continue to undergo post-thermal succession (Du Pent, 1988b). These areas,
which are dominated by a mixture of scrub–shrub and herbaceous vegetation,
include the Steel Creek corridor and delta areaa. Areas that were not
affected by previous operations are dominated by closed canOPY, mixed
bottomland hardwood (Meyers Branch), or cypress-tupelo swamp forest (closed-
canopy river swamp) vegetation.

The release of water from L-Lake Dam has resulted in channel erosion in stremn
corridor and lower channel areas where stre~ cOurses are well defined.
Before the restart of L-Reactor, there was little aquatic macrophyte growth in
upstream corridor areas, and most of that vegetation was scoured following the
resumption of reactor operations. Herbaceous biomass in delta/swap and lower
channel areas varied substantially from 1986 to 1987 but was usually higher
than that measured before the restart of L-Reactor. Periphyton communities in
Steel Creek were dominated by diatoms, green algae, and blue-green algae
during 1986 and 1987. Periphyton dry-weight biomass and chlorophyll ~
concentrations on periphytometers were higher at stream corridor stations than
in other habitat types.

Steel Creek supports an extremely diverse macroinvertebrate comunity, due tO
the diversity of habitats present in the strem. Like most Coastal Plain
stress in the southeast, the macroinvertebrate comrnmity is nwericallY
dominated by chironomids, with substantial representation Of caddisflies)
mayflies, gastropod, smphipods, and oligochaetes.

The results of macroinvertebrate sampling in 1986 and 1987 indicate that the
macroinvertebrate community in Steel Creek has been altered somewhat since the
restart of L-Reactor, particularly in the area immediately downstream from
L-Lake Dam. These changes include increases in the density and biomass of
macroinvertebrate (mostly filter-fceders), decreases in species richness, and
shifts in the structure of the macroinvertebrate community. These changes

apPear to be due to increased discharge in the stream channel and to inputs of
organic seston (food supply) from L-Lake rather than to’ a change in the
thermal regime of Steel Creek.
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The fish community of Steel Creek is dominated by warm-water species typical
of stresms of the southeastern United States. In 1986 and 1987, SRS
scientists collected 35 species in the Steel Creek corridor area, 51 species
in the delta/swamp, and 47 species from the lower Steel Creek channel.
Species richness is higher than that found in most other drainage systems in
the region. Most aspects of fish community structure in the delta/swamp area
are comparable to preoperational conditions (Du Pent, 1988b).

The discharge of water from L-Lake haa resulted in physical and biological
changes in Steel Creek that have caused localized changes in the fish
community of the creek. Community structure in the portions of Steel Creek
closest to L-Lake Dam has been affected by the volume of discharge from L-Lake
and the export of fish (centrarchids, primarily bluegill) produced in the
lake. No major changes attributed to the operation of L-Reactor have heen
observed in the fish assemblages of either the delta/awmp or lower strea
channel areas.

3.6.2.1.4 Par Pond and Lower Three Runs Creek

This section sununarizesthe results of comprehensive aquatic ecology studies
conducted in Par Pond and Lower Three Runs Creek. (For greater detail, see

TC IDu Pent, 1985a and 1987a.)

A study conducted in 1984 and 1985 (Chimney, Cody, and Starkel, 1985)
indicated that the phytoplankton community of Par Pond has maintained species
composition, density levels, and species diversity similar to those reported
for 1978 (Wilde, 1983). In addition, primary productivity values were similar
to values previously reported for Par Pond in studies conducted between 1965
and 1973 (Tiny, 1973, 1974a,b).

Data on the phytoplankton tsxa observed, the relative abundance of numerically
important taxa, and the seasonal and year-round community composition of
phytoplankton in Par Pond during 1984 and 1985 were similar to values reported
for other lakes and reservoirs of the southeastern United States (Chimney,
Cody, and Starkel, 1985); mean pbytoplankton diversity and productivity in Par
Pond were intermediate in relation to other regional lakes and reservoirs.

Several studies of the macrophytes of Par Pond were conducted during the 1970s
(Wilde and Tiny, 1985). Conclusions derived from these studies were as
follows: (1) a well-developed macrophyte community occurs in Par Pond, (2)
relatively stable water levels maintained by reactor operation enhance
macrophyte development, and (3) the dominant macrophyte species in Par Pond

Tc Iare typical of the geographic region (Du Pent, 1985a). More recent studies
have revealed substantial expansion of macrophyte coverage in Par Pond between
1975 and 1983, demonstrating a high suitability of habitat for the growth of
wetland plants (Grace, 1985).

Studies conducted in 1984 and 1985 determined that zooplankton conununity
structure in Par Pond is quite similar to that found in other southeastern
lakes and reservoirs, with protozoans and rotifers dominating (Chimney, Cody,
and Starkel, 1985).
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Researchers conducted a comprehensive study of the macroinvertebrate community
of Par Pond from January 1984 to June 1985 (Kondratieff, Chimney, and Painter,I TE
1985). Several less comprehensive studies were conducted before 1984 (Wilde
and Tiny, 1985). The complement of macroinvertebrate species occurring in
Par Pond is also common in other southeastern U.S. reservoirs. Par PondI TC
values for number of taxa per sample, diversity, density, and biomass were
intermediate in relation to the values reported for other lakes and
reservoirs. Comparison with studies conducted before 1984 (Wilde and Tiny,
1985) suggests that the only major long-term change in the Par Pond
macroinvertebrate fauna haa been tbe introduction of the Asiatic clam. This
species probably entered Par Pond by the pumping of Savannah River water via
the 186-P basins when P–Reactor was not operating (Wilde and Tiny, 1985).

An examination of historical data suggests that the fish community in Par Pond
has remained stable in ita major features from 1969 to the present (Paller and
Saul, 1987; Wilde and Tiny, 1985). Although relative abundance has
fluctueted over the years, all major species have persisted; numerically
dominant species in Par Pond are largemouth bass, bluegill, black crappie,
lake chubsucker, and brook silverside. The stability of the Par Pond fish
community is also suggested by the collection of larvae and juveniles of most
of the major Par Pond species.

Environmental studies, such as Section 316(a) studies on the effects of
reactor thermal discharges, have demonstrated that a balanced biological
community has been maintained in Par Pond. Fish have been killed in Pond C, a ~c
precooler pond upstream of Par Pond, due to thermal discharges when P–Reactor
starts up after extended outagea. Section L.1.1.4.3 describes proposals to
mitigate these fish kills.

Stream structure in Lower Three Runs Creek is dominated by logs and sticks,
but macrophytes and trailing vegetation are abundant in some of tbe larger
areas, where stream structure ia most diverse (Du Pent, 1987a). The energy
base is primarily allochthonous; leaf litter input is high. Leaves that fall
into the stream are colonized by microbes and rapidly broken down by
macroinvertebrate shredders. In many areas, tbe canopy provided by the
streamside trees is complete and dense; as a result, periphyton and macrophyte
biomass are low, especially in the summer when light ia most limiting. The
periphyton that do occur are dominated by green algae and diatoms. The
macroinvertebrate communities are diverse (56 to 70 tsxa) and include
pollution-sensitive t=a.

The fish assemblage occurring in Lower Three Runs Creek is similar to that
found in nonthermal portions of the Savannah River near the Site, except
catfish are not as well represented. Dominant species in Lower Three Runs
Creek include shiners, spotted suckers, redbreast sunfish, American eel,
flathead bullhead, bowfin, bluegill, and spotted sunfish.

3.6.2.2 Endan~red and Threatenti Soectis

Fisheries surveys conducted in the Savannah River beginning in 1982 have
collected larvae of both the Atlantic sturgeon and the endangered shortnose
sturgeon (see Table 3-8; DOE, 1987c). Sturgeon (Atlantic and shortnosel TC
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combined) larval abundance was highest in 1982. It appeara that both species
spawn upstream or near the Site and that shortnose sturgeon spawn earlier and

TC at ~ooler water temperatures than Atlantic sturgeon. Planktonic atages of
Atlantic and shortnose sturgeon are demersal in nature; consequently, most
larvae are collected in samples near the river bottom.

DOE aubmittad a biological assessment of the potential effacts of SRS
operations on the shortnose sturgeon in the Savannah River (Musks and
Matthewa, 1983) to the National Marine Fisheries Service (NNFS). The NNFS has
concurred with the DOE determination that the population of the shortnose
sturgeon in the Savannah River would not be jeopardized by SRS operations
(Oravetz, 1983).

3.6.2.3 commarciallv and Recreationallv Va uab1 le Biota

The Savannah River supports both commercial and sport fisheries (DOE, 1987b).
Most fishing is confined to the marine and brackish waters of tha coastal
regions of South Carolina and Georgia. The only comercial fish of
significance near the Site are the American shad, tha channel catfish, and the
Atlantic sturgeon. These species are exploited to a limited degree by local
fishermen.

Sport fishermen are the principal consumers of river fishes, primarily sunfish
and crappie. Striped bass are classified as game fish in South Carolina and
Georgia (Ulrich et al., 1978).

Tha Gaorgia Department of Natural Resources evaluated the fishery resources in
the Savannah Rivar downstream of the New Savannah Bluff Lock and Dam from 1980
to 19S2 (Schmitt and Hornsby, 19S5; DOE, 1987c), The estimated average annual
aport fishing harvest from the freshwater portions of the river (approximately
Rivar Miles 21 to 1S7) ranged from 171,561 fish per year in 1982 to 550,282
fish per year in 1980 (a 3-year average of 305,77S fish par year). Dominant
species in the sport harvest were redbreast sunfish, bluagill, composite
category of “bream,” composite category of “catfish,” crappia, and warmouth,
Notably, anadromous species (striped bass and American shad) did not
contribute substantially to the angler’s harvest. However, the American shad
harvest might be underestimated because of the development of a fishery for
thie species near the New Savannah Bluff Lock and Dw, while tha assessment
for this species emphasized downstream areas of the river (Schmitt and
Horneby, 1985).

3“7 ~
3.7.1 RADIATION ENVIRONMENT

The release of radioactivity to the environment from any nuclear facility is a
significant and sensitive issue for onsite workers and the public, Because
there are many other sources of radiation in the homan environment, it is
important to evaluate radioactive releases from nuclear ‘facilities in the
context of all the ionizing radiation to which people are routinely exposed.
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aport fishing harvest from the freshwater portions of the river (approximately
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contribute substantially to the angler’s harvest. However, the American shad
harvest might be underestimated because of the development of a fishery for
thie species near the New Savannah Bluff Lock and Dw, while tha assessment
for this species emphasized downstream areas of the river (Schmitt and
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3“7 ~
3.7.1 RADIATION ENVIRONMENT

The release of radioactivity to the environment from any nuclear facility is a
significant and sensitive issue for onsite workers and the public, Because
there are many other sources of radiation in the homan environment, it is
important to evaluate radioactive releases from nuclear ‘facilities in the
context of all the ionizing radiation to which people are routinely exposed.
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3.7.1.1 ~ t Radiation

Environmental radiation consists of natural background radiation from cosmic,
terrestrial, and internal body sources; radiation from medical diagnostic and
therapeutic practices; radiation from weapons test fallout; radiation from
consumer and industrial products; and radiation from nuclear facilities.

Natural background radiation contributes about 82 percent of the annual dose
of 361 millirem received by an average member of the population within 80
kilometers of the Site. All radiation doses mentioned in this EIS are
“effective dose equivalents” (i.e., yo~e; ~~ae;lwj~isghtedfor biological effect ~.,~-j~
to yield equivalent whnle-body specifically identified
otherwise (e.g., “thyroid dose,” “bone dose”). Based on national averages,
medical exposure accounts for an additional 15 percent of the annual dose, and
the combined doses from weapons test fallout, consumer and industrial
products, and air travel account for about 3 percent of the dose.

Releases of radioactivity to the environment from the Site account for less
than 0.1 percent of the total annual average environmental radiation dose
within 80 kilometers. Typically, the average radiation dose to individuals
within 80 kilometers of a nuclear facility is quite low. Releases from 61
nuclear pnwerplant sites operating in 1985 contributed an average radiation
dose commitment within 80 kilometers of a plant of about 0.0026 millirem per
capita (Baker, 1988).

Sxternal radiation from natural sources comes from cosmic rays and the
amissions fram natural radioactive materials in the ground. The radiation
dose from external radiation varies greatly with location and altitude.

Internal radiation from natural terrestrial sources consists primarily of
potassium-.4O,carbon-14, rubidium-87, and daughters of radiwm-226. Because
the distribution of fertilizers and food is widespread and the population is
mobile, there is an averaging effect for the long-lived radionuclides that
produce the internal dose. The estimated average internal radiatinn exposure
in the United States from natural radioactivity (primarily indoor radon
daughter products) is 240 millirem per year (NCRP94, 1987).

Madical radiation is the largest source of population exposure to manmade
radiation in the United States. Tha average dose to an individual from
medical and dental X-rays, prorated ovar tha total population, is 39 millirem
per year (NcRp93, 1987). (Prorating the dose over the population, as used in
this section, ie a meane of arriving at an avarage dose that, when multiplied
by tha population siza, produces an eetimate of population exposure. It doss
not mean that every membar of the population receives a radiation exposure
from thaea eources.) In addition, radiopharmaceuticale administered to
patients for diagnostic and therapeutic purposes account for an average annual
dose of 14 millirem whan proratad over the population. Thus, the average
madical radiation doee in tha U.8. population ie about 53 millirem per year.

Fallout of radioactive material from nuclear wsapons tests’is a small source
of radioactivity in tha environment. Atmospheric tests conducted by the
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United States (193 tests, 1945 to 1962) and the Soviet Union (142 tests, 1949
to 1962) introduced the largest smonnts of radioactive materials into the
stratosphere that were later distributed worldwide. A small smount of
radioactivity from these tests continues to be deposited. The more recent
Chinese (22 tests, 1964 to 1980) and French (45 tests, 1960 to 1974) tests
were sufficient to maintain a relatively constant rate of fallout

TC Idepositionfor some time (Eisenbud, 1987). The current and past fallout
contributes to the environmental radiation exposure through the following:

● Sxtemal radiation from radioactive material on the earth’s surface

● Internal radiation from inhalation of airborne fallout

● Internal radiation from ingestion of food and water contaminated “by
fallout

Cesium-137 deposited from past nuclear weapons tests is the major source of
long-lived external gsfmna radiation from fallout. Short-lived radionuclides
also contribute to the external dose for short periods of time following
tests. The estimated dose rate from external gma radiation is about 0.9
millirem per year (Dukes, 1984).

Most of the internal dose from inhalation of fallout is received in the years
immediately after exposure. However, doses from strOntiurn-90 and
plutonium-239 are received over a lifetime because of the long residence time
of these radionuclides in the body. The estimated annual dose from inhaled
fallout radioactivity was 0.04 millirem in 1969 (Dukes, 1984) and is even
lower at present.

Ingestion of radioactivity in food and water is the largest source of
radiation exposure from fallout. This exposure pathway resulted in an
estimated 3.7 millirem per year in 1980, consisting of 0.6 millirem from
carbon-14, O.k millirem from cesium-137,
(Dukes, 1984).

and 2.7 millirem from strontium-90

In 1980, the estimated average annusl dose from fallout from nuclear weapons
tests was 4.6 millirem (0.9 millirem from external gamma radiation and 3.7
millirem from ingested radioactivity). Because there have been no atmospheric
nuclear weapons tests since 1980, the average annual dose from fallout at
present is less than 1 millirem. This decline is due principally to
radioactive decay.

A variety of consumer and industrial products yield ionizing radiation or
radioactive materials and, therefore, result in radiation exposure to the
general population. Some of these sources are television sets, luminous dial
watches, airport X-ray inspection systems, smoke detectors, tobacco products,
fossil fuels, and building materials. The estimated average annusl dose for
the U.S. population from these sources is 10 millirem per year (NCRP95,
1987). About one-third of this dose is from external exposure to naturally
occurring radionuclides in building materials.

People who travel by aircraft receive additional exposure from cosmic
radiation because, at high altitudes, the atmosphere provides less shielding
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from this source of radiation. The average annual airline passenger dose,
when prorated over the entire U.S. population, amounts to 1.0 millirem
(NcRP94, 1987).

3.7.1.2 Radia~Sa i it th vannah River Site

Table 3-9 swarizes the major sources of exposure for the population within
80 kilometers of the Site and for the river-water-consming population in
Beaufort and Jasper Counties, South Carolina, and in Port Wentworth, Georgia.
Many of the factors, such as natural background dose and medical dose, are
independent of the Site.

In 1975, an airborne radiological survey at the mouth of the Savannah River
established terrestrial dose equivalent rates (Hayes, 1977). These rates
varied from about 0,001 millirem per hour over water to 0.009 millirem per

hour at one location on Wassaw Island, about 32 kilometers south of Savannah,
Georgia. In general, the higher rates occurred over beaches where heavy
minerals containing natural thorium and uranium occur. Sxcluding the water
areas, the terrestrial rate averages ahout 0.003 millirem per hour, which is
comparable with other Coastal Plain rates of 0.002 to 0.003 millirem per hour,
and which is about half that measured for the Site. The average dose
equivalent rate for the Savannah River marine area is about the same as the
rates measured in Galveston, Texas, and Cape Canaveral, Florida, and somewhat
less than the rate in the Los Angeles, Califomia, area. Researchers defined
one radiation anomaly in this survey at Hutchinson Island, where dredge soils
have been deposited. The cesium-137 concentration of the post-1957 dredge
soil sediment ranges from about 0.3 to 2.7 picocuries per grsm. About half
the cesiu!n-137in the post-1957 sediment can be attributed to fallout from
weapons testing (Marter, 1974). The following paragraphs discuss factors that
are Site-dependent.

The Site and the surrounding area lie between latitudes 33*N and 34”N; the
altitude varies between sea level and roughly 300 meters above sea level. Tbe
total estimated onshielded dose equivalent from cosmic radiation in the
vicinity of the Site (80-kilometer radius) is 35 millirem per year, of which
29 millirem per year are from the ionizing component and 6 millirem per year
are from neutrons (Dukes, 198h), which ionize indirectly. I Tc

Within 80 kilometers of the Site, measured external gannnadose rates range
from 6 millirem to 385 millirem per year (Dukes, 1984). A value of 35
millirem per year represents the average unshielded external terrestrial
background in the vicinity of the Site (NCRP94, 1987). Shielding of any kind
can reduce terrestrial and cosmic radiation doses to about 28 millirem per L-78-33
year each, a 20-percent reduction (NCRP94, 1987).

Atmospheric testing caused 25,600,000 curies of cesium-137 to be deposited on
the earth’s surface (United Nations, 1977). About 104 millicuries of
cesium-137 per square kilometer were deposited in the latitude band where
South Carolina is located (30°N to 40”N). The total resultant deposition was
2,850 curies on the 27,400 square kilometers of the Savannah River watershed
and 80 curies of cesium-137 on the Site. The deposited cesim-137 becsme
attached to soil particles and has undergone only slow transport from the
watershed. Results from routine health protection monitoring programs
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80-kilometer-radius population and 0.06 millirem per year to downstream
consnmera of Savannah River water (Ziegler et al., 1987; Mikol et al., 1988;[ YE
Davis, Martin, and Todd, 1989).

All doses not otherwise specified are effective dose equivalenta. In 1980 the
population within 80 kilometers waa 589,803 (see Section 3.2.3.2); thus, the
collective effective dose equivalent to that population from recent SRS
operations was about 30 person-rem per year. Similarly, the average
individual dose of about O.06 mrem per year for the current Port Wentworth and
Beaufort-Jasper river-water–consuming population of about 71,000 (see Section
3.4.1.4) would yield a collective effective dose equivalent to that population
of about & person-rem per year.

L-78-34

Nuclear facilities within 80 kilometers of the Site include a low–level waste
burial site operated by Chem-Nuclear Systems, Inc., near the eastern SRS
boundary, and Georgia Power Company’s Vogtle Electric Generating Plant,
located directly across the Savannah River from the Site. In addition,
Carolina Metals, Inc., which is northwest of Boiling Springs in BarnWell
County, processes depleted uranium. The Chem-Nuclear facility, which began
operation in 1971, releases essentially no radioactivity to the environment
(Chem-Nuclear Systems, Inc., 1980), and the population dose from normal
operations is negligible. The 80-kilometer-radius population receives an
immeasurably small radiation dose from transportation of low-level radioactive
waste to the b“urialsite, Plant Vogtle began commercial operation in 1987,
and its releases to date have been far below DOE guidance levels and NRC
regulatory requirements (Davis, Martin, and Todd, 1989).

Gamma radiation levels, including natural background terrestrial and cosmic L-78-35
radiation, measured on and around tbe Site during 1988 yielded an average dose
rate of about 73 millirem per year, approximately equal to the background dose
rate.

From 1986 to 1988, the calculated maximm individual annual dose at the SRS
boundary from atmospheric releases averaged 0.57 millirem (Ziegler et al.,
1987; Mikol et al., 1988; Davis, Martin, and Todd, 1989). Atmospheric
releases of tritiw accounted for more than 60 percent of the offsitel TC
population dose; tritium is the only radionuclide of SRS origin that is
monitored and detected routinely in offsite air. Table 3-10 lists average
atmospheric tritium concentrations.

Liquid releases of tritim generally account for more than 99 percent of the
total radioactivity introduced into the Savannah River from SRS activities.
These releases will increase due to the operation of the reactors and their
support facilities. The F- and H-Area Effluent Treatment Facility, which
replaced the F- and H-Area seepage basins, would discharge tritiated water to
Upper Three Runs Creek. The averaged tritium concentration in the river below
the Site at U.S. Highway 301 was 3.4 picocuries per milliliter from 1986 to
1988 (Ziegler et al., 1987; Mikol et al., 1988; Davis, Martin, and Todd,
1989). The calculated maximm individual annual dose resulting from liquid
releases over this period averaged 0.82 millirem. Table 3-11 lists the mean
values for tritium in the river upstream and downstream of SRS for 1985 to L-49-07
1988. S-06-05
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Table 3-10. Average Atmospheric Tritium Concentrations
in the Vicinity of the Savannah River Site

1988 Tritium 1987 Tritiw 1986 Tritium
Location (pCi/m3) (pCi/m3) (pCi/m3)

Onsite 840 1000 755
Site perimeter Sh 81 79
40-kilometer radius 17 25 22
160-kilometer radius 12 10 10

I Table 3-11. Tritiw in Savannah River (pCi/ml)a

Year Upstream * 20 Downstream * 20

L-49-07 1985 0.46 0.68 3.7 1.9
S-06-05

1986 0.36 0.42 4.1 6.S

I 1987 0.37 0.32 3.2 2.3

I 1988 0.27 0.40 3.3 2.4

a. Data from Annual Environmental Reports

The groundwater monitoring program at the Site is designed to detect and
monitor both radioactive and nonradioactive contsminanta in and around process
operations, burial grounds, seepage basins, and drinking-water supplies. The
1988 Savannah River Site Environmental ReDQrt (Davis, Martin, and Todd, 1989)
describes the asreplingprogram, monitoring locations, and contaminant levels
fnr an extensive array of monitoring wells. In 1988, grnundwater below areas
affected by process operations showed elevated readings for tritium and other
specific isotopes (see Section 3.4.2.3 for discussion on reactor areas). The
level of contamination varies with the area being monitored, and depends on
the process or facility located in that area. Tables 5-2 through 5-16 of the
1988 Environmental Report summarize the msximm constituent levels found in
each of the areas monitored.

Average concentrations of radioactivity routinely detected in milk, food,
drinking water, wildlife, rain water, soil, sediment, and vegetation in 1988

~ Iwere within ranges observed during previous years. With the exception of
tritium, the concentrations observed were similar tn those reported in other
parts of the country and can be attributed to fallout from atmospheric nuclear

TcIweapona tests. Table 3-12 lists average and m~imum tritium concentrations
found during 1988 in fond, milk, and drinking water (Davis, Martin, and Todd,
1989).
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Table 3-12. Tritium Concentrations in 1988 SRS Sampling Progra (pCi/ml)

Medium Average M=imutn

Drinking Water
Surrounding towns 0.12 0.6
SRS 0.39 4.1 L-78-37

Beaufort-Jasper/Savannah 9 2.5 4.0

Milk 0.5 4.0

Food (free water content) 1.2 7.0

Releases from SRS since the beginning of operations have also been assessed to
estimate the doses that might have accrued to m~imally exposed hypothetical
individuals and to population groups that resided in the affected areas since
1954. These dose estimates made several assumptions: (1) that the
individuals and population groups have remained at their current locations
since 1954 and will remain there for anothar 50 years; (2) that the current
site–specific data (meteorological and hydrological parameters, population
sizes, etc.) are representative of this entire period; and (3) that the
Beaufort-Jasper water treatment plant has operated continuouslysince 195& (it
began operating in 1965).

All known measnred and calculated atmospheric and liquid release values have
been included with the exception of krypton-85 releases before 1970, which are
classified; inclusion of the krypton–85 releases would not materially change
the cumulative dose results. Table 3-13 lists the principal contributors to
the maximal1y exposed individual from atmospheric releases and to the
downstrem water consumer (Bauer, 1990). This table lists the cumulated
36-year release and the maximm individual effective dose equivalent by
nuclide. It indicates that about half of the 36-year total of about 20 mrem
would have been due to tritium, and a third of the total to strontiw-89 and
-9o (which includes unidentified beta-g-a emitters fOr this dose
assessment). About 60 percent of the 36-year atmospheric release dose of
about 100 mrem resulted from tritium, argon-41, and iodine-131, which do not
accumulate in the body over long time periods.

Table 3-14 sununarizesthe meximm individual effective dose and organ dose

equivalents frnm airborne and liquid releases by all pathways, as well as
collective effective dose commitments tO the neighboring and dO~stre~
populations. As indicated in this table, the hypothetical individual
receiving the maximm exposure from SRS atmospheric and liquid discharges over
36 years would have received a cumulated total effective dose equivalent of
about 5S0 mrem, or about the same dose as would be received in 2 years from
natural radiation in the SRS vicinity.

Tc

:-02-02
L-64-04
$-03-01
2-02-04
:-13-01
4-30-03
4-85-03
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L-02-02
L-6&-04
S-03-01
C-02-04
C-13-01
A-30-03
A-85-03

Tc

Table 3-13. Cumulative Releases and Doses by Principal Nuclide (195b-1989)

Atmospheric Releases Liquid Releases

Drinking
Max. ind. Water

Nuclide C!i (mrem) Nuclide Ci (mrem)

HTO 2.38 X 107 25 HTO 1.91 x 106 9.8
C-14 2.98 X 103 1.7 Sr-89-90 5.9flx 102 6.3
AK-41 6.36 X 106 11 1-131 3.02 X 102 1.2
Sr-89-90 4.70 x 101 4.2 CS-137 6.08 x 102 2.5
RU-106 1.39 x 102 9.3 Ce-144 3.50 x 102 0.6
1-129 5.67 5.8 Pu-239 5.21 X 101 0.2
1-131 2.52 X 103 26 All Others 6.60 x 103 0.8
Pu-238 6.98 X 10-1 2.8
Pu-239 3.10 14 Total 1.92 X 106 20
All Others 1.15 x 107 1,2
Total 4.16 X 107 100

From Bauer, 1990.

3.7.1.3 tor Areaa and S~

Radiation-level surveys are conducted continual1y on and around the Site with
thermoluminescent dosimeters (TLDs). Radiation levels measured from 1985 to
1987 at the K-, L-, and P-Area fences averaged 99, 79, and 76 milliRoentgens
per year, respectively (Du Pent, 1986, 1987b, 1988c). These can be compared
with natural background gsmma levels measured by TLDs, which ranged from 62 to
99 milliRoentgens per year at the SR8 boundary to a radius of 160 kilometers,

TC In addition, a radiation survey is conducted annually alon8 major SRS roads,

3.7.2 HAXARDOUS CSSMICAL SNVIRONM~T

The operation of the SRS reactors and other facilities uses hazardous
chemicals or produces them as potentially hazardous byproducts. AIBo,
hazardous or potentially hazardous chemicals have been disposed of on the
Site. The following sections describe the existing hazardoua chemical
environment on the Site for the atmosphere, groundwater, eurface water, and
soils,

3.7s2.1 ~

Permits issued by SCDHEC, National F,miesion 8tandard for Hazardous Air
~E Pollutants (NESHAP; eubpart U), and tha National Ambient Air Quality Standard

(NAAQS) regulate nonradioactive atmospheric emissions from SRS stacks,
Emissions from SRS coal-fired powerplante include sulfur dioxide, nitrous
oxides, and total auapended particulate; s11 were within applicable emission
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Tabla 3-14. Cumulated 36-Year Doses From SRS Releases (1954-1989)a’b

Maximum Maximum Collective
Indlviduel Individual EDE

tiposure EDE (mrem) DE (mrem) (person-rem

Atmospheric releases 100 1110 6800
(thyroid)

Liquid releases
Below SRS (all paths) 480 827

(bone surface)

Drinking water
(Beaufort-Jasper

80-km population

20
(bon~5surface)

Shoreline exposure 2.47
Swimming 0.00:
Boating 0,02[

Beaufort-Jasper water 503
Port Wentworth water 197
Saltwater shellfish 1.7

a. From Bauer, 1990.
b. The 36-year effective dose equivalent from natural radiation sources if

about 10,600 mrem; collective population doaa within 80 kilometers over 3(
yeara ia 5,900,000 person-rem from natural sources

standards in 1986, 1987, and 1988 (Zeigler et al., 1987; Mikol et al., 1988;
Davis, Martin, and Todd, 1989).

8ix onaite process stacks produce major emissions of nonradioactive
materials. In 1987 and 1988, all stacks met the regulated limits except the
291-F stack, which occasionally exceeded the 40-percent limit for opacity of
nitrous oxides. A numbar of projects are under way to ensure full regulatory
compliance (Mikol et al., 1988; Davis, Martin, and Todd, 1989).

In December 1987, SCDHEC conducted a compliance inspection of all permitted
air emission sources; all emissions ware within applicable standards (Mikol
et al., 198S).

3.7.2.2 Groundwater

During nearly 40 years of operation, at least 168 sites have been or are being
used for the disposal or storage of solid and liquid wastes at the SRS. Most
of these sites contain nonradioactive wastes. Thirty-seven sitea either might
have received or potentially contain hazardous wastes; 19 are low-level

L-02-02
S-03-01
C-02-04
C-13-01
A-30-03
A-85-03
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radioactive sites; and 21 are potential mixed-waste sites (DOE, 1987a). Of
the 202 SRS sites recently identified in the DOE Environmental Restoration and
Waste Management Five-Year Plan, 15 are Resource Conservation and Recovery Act
(RCRA) sites, 70 are in the RCRA Facility Investigation Progrsm, 30 are
potential Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) sites, and 87 are being closed under SCDHEC requirements (DOE,

~c 1989a). Section 3.8 discusses current SRS actions to address groundwater
contamination.

Nonradioactive wastes disposed of on the Site include the following categories
(Christensen and Gordon, 1983):

Nonhazardous - Coal pile runoff, ash sluices, wood,
lumber, concrete blocks and slabs,
bricks, glass, fenceposts, tires,
rubber, trash, fuel, motor oil and
grease, waste oil, and paint

Hazardous - Acids, caustics, liquid chemicals,
biocidal compounds (such as herbi-
cides and pesticides) used in either
plant operation or maintenance,
heavy and reactive metals, metal
shavings, mercury, chlorinated
hydrocarbons, chlorinated biphenyls
(PCBS), solvents, and other organics

NOTE: PCBS are regulated under the
Toxic Substances Control Act (TSCA),
not RCRA. Some solvents and other

TE I
organic liquids are shipped from the
SRS
f’acili~s. approved ‘CM ‘isposa’

In 1988, groundwater was monitored in nearly 900 monitoring wells at waste
disposal sites, operating facilities, and spill sites for hazardous
constituents; 68 wells were associated with K-, L–, and P-Areas (Davis,
Martin, and Todd, 1989). Typea of potential groundwater contaminants include
chlorinated organics, heavy metals, and nitrates. Levels of contamination
range from below detectable limits to greater than U.S. Environmental

‘E Protection Agency (EPA) drinking-water standards. About half the radioactive,
nonradioactive, and mixed-waste sites for which groundwater monitoring data
exist have some contaminants that exceed drinking-water standards.

Groundwater contaminants have been identified at several of the K-, L-, and
P-Area waste management facilities. The Site has used these facilities to
dispose of a variety of industrial chemicals. Suspected or confirmed
contaminants include the following (Huber, Johnson, and Marine, 1987; Ward,
Johnson, and Marine, 1987; Scott, Kolb, Price, and Bledsoe, 1987; Pekkala,
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Jewell, Holmes, and Marine, 1987; Pekkala, Jewell, Price, and BledsOe, 1987;
Mikol et al., 1988; Davis, Martin, and Todd, 1989):

K-Area burning/rubble pit - Lead, nickel, manganese, sodium,
total organic halogen, sulfate, tri-
chloroethylene

K-Area retention basin - Lead

K-Area acid/caustic basin - Acids, chloride, sulfate, sodium,
total organic halogen

K-Area disassembly basin Lead, trichloroethylene

L-Area acid/caustic basin Acids, sulfate, sodium, tetrachloro-
ethylene, trichloroethylene

L-Area burning/rubble pit - Lead

L-Area disassembly basin Lead, trichloroethylene

Chemicals, metals, and Acids, zinc, nitrate, sulfate, sodim ~E
pesticides (CMP) pits benzene, methylene chloride,

tetrachloroethylene, toluene, bisph-
thalate, lead, mercury, zinc,
copper, trichloroethylene, carbon
tetrachloride

L-Area oil and chemical basin - Cachnim, chromium, mercury, nickel,
lead, tetrachloroethylene, tri-
chloroethylene

P-Area burning/rubble pit Acids, barium, lead, magnesium, so-
dium, total organic carbon, total
organic halogen, tetrachloroethyl-
ene, trichloroethylene

P-Area disassembly basin - Lead

P-Area acid/caustic basin - Acids, sodium, zinc, sulfate, chlo-
ride, total dissolved solids

P-Area coal pile runoff Cadmium, lead, sulfate
Containment basin (189-P)

Additional data on waste site groundwater monitoring and groundwater transport
modeling and information on chemical contaminants are available in the 26 EIDs
prepared as support for the Final Environmental Imuact Statement. Wast*
Manazement Activities for Gronndwater Protection. Savannah River Plant. Aiken.
South Carolina (DOE, 1987a).
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3.7.2.3 Surface Water

Water-quality monitoring for nonradioactive parameters for onsite strems
began as early as 1959. Routine water-quality monitoring of the strezms began
in 1971. Surface water is monitored at the 71 active SCDHEC-permitted
outfalls, at locations on the six SRS stresms, and at three locations in the
Savannah River (Davis, Martin, and Todd, 1989). SRS had a 99.8-percent NPDES
compliance rate in 1988.

Sediments from the Par Pond pumphouse and most locations in the onsite streams
contained detectable levels of beta-benzene hexachloride. Other chemicals
reported in measurable quantities in sediments from SRS stresms were 4,4-DDD,
4,4-DDE, 4,4-DDT, and heptachlor (Zeigler et al., 1987); DDD and DDE are
metabolic residues or degradation products of the pesticide DDT; they were
also produced as byproducts of the manufacture of DDT (which is no longer
produced in the United States) (Parmeggiani, 1983). There is no significant
difference between upriver and downriver concentrations. These data indicate
that the occasional positive pesticides,
detected in SRS water arid sadiments
Lawrimore, and Heath, 1986).

3.7.2.4 m

At the K-, L-, and P-Areas, information

herbicides, and PCB concentrations
originate off the Site (Zeigler,

on soil contaminated with hazardous
material is limited primarily to that soil underlying nonradioactive or mixed-
waste sites. Potential soil contaminants are associated with the wastes
disposed of at nonradioactive or mixed-waste sites; these include nonvolatile
organics, anions, pesticides, heavy metals, and volatile organics (Stone and
Christensen, 1983). Suspected soil contaminants or contaminants identified
from borings or sediment smpling and analyses at waste sites include metals
and other inorganic at the L- and P-Area acid/caustic basins (Huber, Johnson,
and Marine, 1987).

3.8 WASTE MANAGEMENT

This section describes wastes and contaminated materials generated from the
operation of K-, L-,
1treatment

and P-Reactors and support facilities that require
and disposal or storage. Other documents (e.g., DOE, 1987a)

provide more detail on the types and potential quantities of waste generated.

DOE initiated a comprehensive waste management progrsm on the Site following
the analysis and selection of a preferred waste management strategy (DOE,
1987a). Through a proposed Federal Facilities Agreement with EPA Region IV
and SCDHEC, DOE is categorizing a number of waste site actions under the
requirements of RCRA and CERCLA. The final version of this agreement is
expected to be completed in the second quarter of Fiscal Year 1991.

In 19S7, DOE selected a combination strategy to remove wastes at selected
existing hazardous, mixed, and low-level radioactive waste sites and to
implement CIOSUre and grOundwater remedial a~tiOns; established a combination
of retrievable-storage above- and belowground disposal facilities; and
continued the use of seepage and containment basins for the periodic discharge



of reactor disassembly-basin purge water. DOE could dedicate some land areas
(about 270 acres) for waste management purposes under this strategy, if it
could not return such areas to public use after an institutional control
period (DOE, 1987a). I Tc

3.8.1 TYPES OF WASTE

The”Site generatea five baaic types of waste: I l’c

● Hazardous waste
● Low-level radioactive waste
● Mixed waste (combined hazardous and radioactive wastes)
● High-level radioactive (including transuranic) waste
● Nonhazardous and nonradioactive waate

These liquid, solid, and semisolid wastes originate in reactor and support
facility operation, maintenance, and renovation, and include waste held in
storage pending treatment or disposal, and wastes from closure or remediation
activities at existing waste sites. Closure/remedial-action waste includes
contaminated soil or soil/waste mixtures that might be exhumed during tbeI ~c
remediation or closure of existing waste sites.

The Site generates or will generate the following hazardous, mixed, 1OW- and I Tc
high-level radioactive, and nonhazardous and nonradioactive wastes:

●

●

●

●

●

●

●

●

●

Hazardous and mixed-waste combustible oils, solvents, and solids

Mixed and low-level radioactive solvents, scintillation sOlutiOns!
contaminated equipment, building rubble, and job control waste

Mixed-waste sludges from M-Area and F- and H-Area effluent treatment ~c
facilities (ETFS)

Hazardous, mixed, and low-level radioactive ash and scrubber blowdown
from incinerators

Hazardous, mixed, and low-level radioactive wastes, including
contaminated soil that might be exhumed from existing waste sites I Tc

Low-level radioactive liquid waates from DWPF and the tank farms I Tc

High-level radioactive liquid wastes, including wastes from the
operation of K-, L-, and P-Reactors and the chemical separations
facilities; these consist primarily of fission products currently
stored in tank farms

Transuranic wastea from the processing of irradiated uranium and
plutonim

Nonhazardous, nonradioactive domestic, solid, and sanitarY wastes;
sanitary and process liquid effluents (regulated under NPDES); coal ash
from steam plant and powerplant operations; and laboratory wastes
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● Gaseous (nitrogen oxides and sulfur dioxide) and particulate emissions
from coal-fired steam plants and powerplants and amiliary diesel
generators

3.8.2 RATES OF WASTE GENEWTION

The Site generates large volwes of wastes; Table 3-15 lists typical annual
generation-rate estimates for SRS reactors and support facilities. In
addition, the Site has a large smount of waste in storage, as indicated in
Table 3-16.

3.8.3 WASTE MANAGSM~T FACILITIES

The Site has the following operational waste management facilities:

. Eight regulated hazardous waste management units; four hazardous waste
management units exempt frnm RCRA (totally enclosed waste treatment
facilities); and seven regulated solid (nonhazardous) waste management
units

● Fifty-three active process and sanitary wastewater treatment plants,
ml including the M-Area Liquid ETF; F- and H-Area ETF, TNX-Area ETF; an

air stripper in M-Area to remove volatile organic compounds from
contaminated groundwater; staging and satellite waste management areas;
and a beta-gsmma (radioactive waste) incinerator, currently out of

service

The following waste management facilities are in the design or construction
phase at the Site:

● Waste Solidification and Disposal Facility (Y–Area)
● Consolidated Incineration Facility (CIF)
● Defense Waste Processing Facility
● New Hasardous/Mixed Waste Disposal Facility
● New Low-Level Radioactive Waste Storage/Disposal Facility
● TRU Waste Facility

The following are demonstration projects for other waste management activities:

● Box/drum compactor
● Greater confinement disposal

3.8.k WASTE TREA~~T METHODS

DOE has used or is planning to use the following methods for predisposal
treatment and/or management of wastes:

Tc I
● Secure burial
● Interim storage
● Neutralization
● Filtration/oil separation (F- and H-Area ETF)
● Ion exchange/demineralization (F- and H-Area ETF)
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● Biological oxidation (sanitary aewaga treatment plant) I Tc
● Reverse oamoeis (F- and H-Area ETF)
● Carbon adsorption (F- and H-Area ETF)
● Stabilization/solidification (Y- and Z-Areas)
● Incineration (CIF)
● Lzndfilling (eanitary landfilla) I Tc

● Spray irrf.gationllandfarming
● Evaporation
● Compacting/shredding
● Vitrification (DWPF)
● Offaita management (currently limited to PCBa and some typea of organic

solvents; eventually TRU and vitrified high-level waatea will be ‘c
ehippad off tha cite)

Table 3-17 eummarizea how many of the exieting or planned waste treatment ~.78.27
technologies are applied to the five basic typee of wastae.

3.S.5 WASTE WA13EMSNT CAPACITY

The capacity for waete management at the Site is limited primarily by the
availability of suitable space and by restrictions imposed by stata and ~c
Federal wasta managamant regulation. In addition, soma tanks currently ueed
to store high-lavel liquid radioactive wastee pending solidification in the
Dafense Waste Processing Facility are approaching the and of their useful
lives; othere have been retired from high-level waste storage.

The low-level radioactive waste burial ground is approaching full capacity; it
is expected to be full by 1990 or 1991. Similarly, interim hazardoue waeteI ~c
etorage facilities are approaching phyeical size limits. The following
actione will alleviate these situations in the near future:

● Startup of the DWPF to reduce the volume of high-level radioactive
wastes and to convert them to a form euitable for their ultimate
dispoeal; scheduled for operation in 1992 I Tc

● Construction and operation of a new low-level solid radioactive waste
storage/disposal facility; scheduled for 1991 ITc

● Conetructlon and operation of a new hazardoue/mixed eolid waste
disposal facility; echeduled for 1991 I Tc

● Processing of TRU wastes in the TRU Waste Facility (scheduled for ~c
completion in 1995) for offsite dieposal at the Waste Isolation Pilot
Project

● Construction and operation of the CIF to detoxify hazardous, mixed, and ~c
low–level combustible waates; scheduled for 1992

3.9 EMERGEWCY PREP AREDNEs

The comprehensive emergency preparedness planning effOrt for the Site and the
potentially affected areae off tha Sits includes the devalopmant and
maintenance of progreme and plane at four levele of reeponeibilityt the DOE
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Savannah River Operations Office (DOE-SR); the Operating Contractor; the States
of South Carolina and Georgia; and Aiken, Allendale, and Barnwell Counties in

~E ISouth Carolina and Burke ;:j:~ in Georgia. Tab;;a:-l~o;i~;~ sPecific
procedures and emergenty The detailed facility

descriptions and equipment lists for emergency response situations. These
plans also address operating, design-basis, and potential severe accidents
that involve substantial core meltdown.

Emergency planning zones are defined for both on- and offsite areas. These
zones represent areas in which planning has occurred to ensure prompt and
effective actions for the protection of onsite personnel, public health and
safety, and the environmentt. The onsite emergency planning zone (EPZ)
includes the entire site. The offsite EPZ consists of two zones: a plume
exposure pathway emergency planning zone and an ingestion exposure pathway
emergency planning zone (WSRC, 1990). Plans for response in the plume
exposure emergency planning zone are designed to minimize external exposures

Tc from the plume and deposited material and skin absorption/inhalation
exposures. Plans for response in the ingestion exposure emergency planning
zone are designed to minimize exposures from ingesting contaminated food or
water.

The affected state is responsible for determining and recommending protective
actions for the public within the plume exposure emergency planning zone.
(SRS provides recommendations based on accident assessment to aid the state in
the decisionmaking process.) The primary protective actions taken for the
plume exposure emergency planning zone are sheltering and evacuation.
Sheltering is accomplished by personnel going inside a building and reducing
exposure to outside air. Evacuation is accomplished by personnel leaving the

C-05-06
area by prescribed routes and reporting to a reception center/shelter.

A-34-lo
The offsite plume exposure emergency planning zone for SRS includes all
offsite land within approximately 16 kilometers of any incident reactor.
Counties that fall within this area include portions of Aiken, Barnwell, and
Allendale in South Cerolina and a part of Burke County in Georgia. (Richmond
County, Georgia, falls outside these zones and does not require planning for
the prompt removal of people.) This area has been divided into sections
called zones. These zones generally follow easily recognizable geographical
and/or political boundaries to help members of the general public determine
the zone in which they are located. Zone division also enables a graded
response so those members of the general public most at risk (based on the
incident type and wind direction) receive instructions addressed specifically
to their zone(s). This enhances protective actions such as evacuation because
only those people in the identified zone(s) should be on the evacuation routes
rather than the population of the entire 16-kilometer radius.

The ingestion exposure emergency planning zone consists of areas that might
need to be monitored for contamination of food and water supplies.

Tc
This

covers all areas within an approximate 80-kilometer radius from the center of
SRS, and includes the Savannah River Basin to the Atlantic Ocean.

The affected state is responsible for determining and recommending protective
measures for the ingestion exposure emergency planning zone. Protective
measures could include replacing drinking water supplies, placing animals on
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Table 3-18. Emergency Plans and Procedures I TE

Level Title

DOE Interim Operations Plan for DOE Field Response to MajOr
Radiological Emergencies, Nevada Operations Office
DOE-SR Federal Radiological Monitoring and Assessment plan,
SR 503

Contractor Emergency Response Plan for Real Time Meteorological and TRAC
Support During Unplanned Atmospheric Releases, DPSTOM-75
Savannah River Plant Radiation and ContminatiOn COntrOls
DPSOP 40
100–Areas Emergency and Disaster Plans, DpSOp 67
Fire Control Plan 100 Areas, DPSOP 67-1
ZOO-H Area Rmergency and Disaster Plans, DPSOP 115–H
Emergency and Disaster Plans, 300/700 Areas, DPSOP 119
400-Area Bmergency and Disaster Plans, DPSOP 135
SRP Rmergency Operating Center Procedures for EOC Connnmications

Tc

Personnel, DPSOP 287
Savannah River Site Bmergency Plan 6Q I Tc

State

county

State of Georgia Radiological Emergency Plan
Annex C to the Georgia Radiological Emergency Plan (Savannah
River Plant)
South Carolina Operational Radiological Emergency Response Plan
(implemented by the SC Emergency Preparedness Division)
South Carolina Technical Radiological Emergency Response Plan
(implemented by the SCDHEC, Bureau of Radiological Health)

Annex Q, Fixed Nuclear Facility (FNF) RadiOlOgical fiergencY
Response Plan (RERP) to the Aiken County Emergency Operations
Plan (EOP)
Annex Q, Fixed Nuclear Facility (FNF) Radiological EMergenCY
Response Plan (RERP) to the Allendale County Emergency
Operations Plan (EOP)
Annex Q, Fixed Nuclear Facility (FNF) Radiological Emergency
Response Plan (RERP) to the Bamwell County Emergency Operations
Plan (EOP)
Annex C, Burke County Emergency Management Agency Emergency ~c
Operations Plan for Nuclear Incidents/Accidents Involving the
Department of Energy Savannah River Plant

stored feed and groundwater, cleaning produce,
diverting products to long-term processing, and
prevent consumption.

Within both offsite
education about SRS

emergency planning zones,
operations, and notifies
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milling and polishing grains,
isolating contaminated food to TC

SRS provides information andI ~c
the public of incidents. In



addition, the States have procedures for population sheltering and possible
TC Ievacuation within the offsite EPZ. SRS promptly informs the States of all

incidents having potential offsite conaequencea greater than those stipulated
in 10 CFR 20 (NRC, 1964).

In August 1974, the Atomic Energy Conuniasion established Memoranda of
Understanding (MOU) with the States of South Carolina and Georgia concerning
general responsibilities for notification and emergency response to incidents
or potential incidents on the Site. DOE renegotiated its memoranda with South
Carolina in November 1983 and October 1987, and with Georgia in February 1988

~c I(DOE, 1983, 1987d, 1988b). Table 3-19 lists the agencies and organizationa
notified.

ml Table 3-19. Agencies Notified of SRS Radiological Smergenciea

When
Tc I Always Necessary

DOE–HQ South Carolina Governor’s
South Carolina Depart- Office
ment of Health and Georgia Governor’a Office
Environmental Centro1 U.S. Army Corps of

South Carolina Emer- Engineers
gency Preparedness Federal Aviation
Division Administration

Georgia Department of Fort Gordon
Natural Resources Federal Emergency Manage-

Georgia Emergency ment Agency
Management Agency Fort Jackson

Vogtle Electrical Generating Plant Chem–Nuclear Services, Inc.
Aiken County, SC CSX Railroad

Tc Barnwell County, SC Richmond County, GA
Allendale County, SC
Burke County, GA

TC IDOE also has an MOU with the Dwight David Eisenhower Army Medical Center at
Fort Gordon, Georgia, which haa agreed to assist in SRS emergencies and to
acceot radiation-exoosed or contaminated emerzencv patients (DOE, 1985). In

Tc

1986; DOE establis~ed MOUS with Georgia Powe~ C~mp~ny (DOE, 1986a) and the
State of South Carolina (DOE, 1986b) concerning incidents at Plant Vogtle, the
Sita, and cooperative responses.

The Savannah River Site Rmergency Plan (WSRC, 1990) provides the basis for
responses by DOE and contract management to incidents on the Site, and, when
neceaaary, for interface with offsite organizationa. These plans provide
information and guidance on SRS incidents in the form of organization,
responaihilities, and operationa. DOE is revising these plans to make them
consistent with the requirements of commercial nuclear reactors. DOE is using
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a segmented approach in which 3-month milestones mark the update of individual
plans. Under the current schedule, the update for DOE emergency plans will be
complete by December 1993.

The Operating Contractor, Westinghouse Savannah River Company (WSRC), prePares
and implements Site- and facility-specific contractor response plans in
accordance with the DOE-SR emergency management orders. These response plans
include specific responses to particular onsite incidents for specific
facilities, processes, or events. WSRC has either used all plans in actual
emergencies or exercised them in simulated operating conditions. DOE and WSRC
have integrated these SRS plans with State and local offsite plans to enable
coordination of a total response to SRS incidents.

Emergency plans used by the governments of South Carolina and Georgia provide
responses to all types of emergencies in the States. Table 3-1S lists thel ‘E
applicable radiological response plans. The State plans establish emergency
organizations and assign responsibilities and resources. At present, these
plans, along with those of the counties, are undergoing updates.

Connty plans further the implementation of site-specific response actiOns
defined in the state plans. The county plans assign responsibilities for
responding to emergency situations. Four of the five counties listed in Table
3-19 have either full- or part-time emergency preparedness directOrs. A-34-1O

Richmond County, Georgia, which is outside the plume exposure EPZ, but which
has a large population, also has plans for the notification of and public
education about SRS incidents.

Like the counties, DOE and the States have designated persons responsible for
emergency preparedness. For the portions of the plume exposure EPZ and the ~c
ingestion exposure IPZ lying outside the SRS boundary but within the State and
county jurisdictions, DOE, the States, and the county agencies have cooperated
fully in the development of response plans.

In addition to the emergency plans at the various levels, there are onsite and
offsite facilities for emergency purposes. The SRS Technical Support Center
(TSC; formerly the Rmergency Operations Center) is a dedicated facilitY
staffed on a 24-hour basis by operating and security contractor personnel.
The TSC is the primary point of contact for reporting SRS emergencies to
offsite locations or for receiving emergency communications from offsite. The
TSC is the central control point for coordinating onsite emergency response
activities. In an emergency situation, senior WSRC personnel cOntrOl the
TSC. At least four emergency training exercises per year test and evaluate
the performance of TSC personnel and equipment. The TSC is a self-contained
facility with emergency generators and air-filtration systerns. The TSC
maintains communications through commercial and dedicated telephone lines,
including the Emergency Notification Network, which links the TSC with South
Carolina, Georgia, cowty, and Plant Vogtle Emergency Operating Centers.

The SRS Emergency Operations Facility (EOF) is activated in emergencY
situations to provide the following:

● Overall direction and control of the SRS emergency response effort
I

Tc
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* Technical interactions with offsite Federal, state, and local officiale
and agencies

Tc ● Approval of emergency classification and protective action
recommendations to state and local officials

● Generation of news releases

● Strategic and recovery planning

Senior DOE personnel provide oversight of contractor response activities in
‘rC the EOF and TSC. Commercial and ringdown telephones maintain direct

communications links with the TSC.

DOE haa established an Offsite Communications Center (OCC-A), in Aiken, South
Carolina, to ensure a communication link with the Site if highwaya are
impassable, telephone lines are inoperable, or the TSC is not accessible, The
OCC-A provides an offsite location for TSC staff or key personnel during a
national or local emergency. Communications equipment in the OCC-A is checked

Tc at least monthly to ensure its operability during emergency communlcationa,

Other offsite planning ‘at the DOE level includes agreements batween the States
for communications and coordination of all SRS incidents that will affect the

TC Iplume and ingeetion exposure areas, DOE also established procedure for
responding to offsite radiological transportation accidents (SR 503, “Federal
Radiological Monitoring and Assessment Plan”). An emergency response plan
being developed by the Nevada Operations Office (Interim Operations Plan for
DOE Field Response to Major Radiological Emergencies) will supersede these
plana for offaite radiological emergencies. When complete, this document will
addresa DOE response and coordination with other Federal facilities and
agencies to offsite radiological emergenci.eaand assessments. At the state
level, radiological response plans are based on a full NRC-type Smergency
Planning Zone response. The county plans for offsite incidents identify
organization, responsibilities, resources, and coordination to be undertaken
by the county. The plans specifically address notification, communication and
coordination, public information, public warning, law enforcement, and
protective responses, depending on whether portions of the county are in the

TC Iplume exposure EPZ, the ingestion exposure EPZ, or both,
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CHAPTER 4

ENVIRONMENTAL CONSEQUENCES

The purpose of this chapter is to asseas the environmental consequences of
continuing to operate K–, L-, and P-Reactors at the Savannah River Site (SRS),
and of terminating the operation of one or more of these reactors.

l’c
As discussed in Section 2.4 of this environmental impact statement (EIS),
there are no other production options that are reasonable alternatives to the
continued operation of K-, L-, and P-Reactors. Accordingly, this chapter does
not discuss the environmental impacts of other production options.

Section h.1 analyzes the environmental impacts of continued operation of K-,
L–, and P-Reactors under normal conditions and under postulated accident
conditions; it also analyzes impacts from transportation activities associated
with reactor operation. Section 4.1.1 describes the impacts associated with
the operation of K-Reactor using the existing once-through cooling water
system. It also presents a predictive assessment of impacts folIowing the
installation of a recirculating cooling-tower system for thermal mitigation at
K-Reactor. The proposed cooling system, required under Consent Order 84-4-W
between the South Carolina Department of Health and Environmental Control
(SCDHEC) and the U.S. Department of Energy (DOE), will consist of a single,
recirculating, gravity-flow, natural-draft, cooling tower. The system will
operate in a manner similar to that described in the Alternative Cooling Water
Svsteme EIS (DOE. 1987b). and will result in a reduction of environmental.
impacts compared to those associated with the existing once–through cooling
system (Du Pent, 1989). The analysis in this EIS is based on all three
reactors operating at a hypothetical full power of 3,000 megaWatts to bound
the effects. It also discusses the impacts of operating the reactors at less
than ful1 power. The impacts of cold shutdown and cold standby are
essentially the same as those described for the cold standby condition
analyzed under Alternatives 2 and 3, except the 108s of jobs”would be less in
the case of cold shutdown. Section L.1.6 presents the cumulative effects of
the operation of K–, L-, and P-Reactors in combination with other SRS and
nearby facilities.

Tc

Section 4.2 analyzes the effects of terminating operation of one or two
reactors in the immediate future and maintaining the reactors in cold standby;!TC
Section 4.3 analyzes the effects of terminating the operation of K–, L-, and
P-Reactors in the innnediate future and maintaining them in cold standby.ITC
Section 4.4 discusses decontamination and decommissioning, and Section 4.5
discusses possible mitigation measures that are not considered to be part of
the proposed action or alternatives.

4.1 K-. L-. AND P-RKACTOR OPERATION

This section characterizes the expected nonradiological and radiological
impacts of continuing the operation of K-, L-, and P-Reactors.
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4.1.1 NONRADIOLOGICAL IMPACTS OF RKACTOR OPERATION

Nonradiological effects include those that result from withdrawal and
discharge of cooling water, discharge of liquid and atmospheric chemical
effluents, and disposal of solid nonradiological wastes.

4.1.1.1 Land Use and Socioeconomics

The continued operation of K-, L-, and P-Reactors would not result in a change
of land use at SRS. The construction and operation of the K-Reactor cooling
tower would produce some impacts at SRS; DOE has assessed these impacts (DOE,
1987b).

Socioeconomic impacts should show a continuation of past trends, as described
in Section 3.2. For the most part, the socioeconomic effects of continued
operation would be beneficial. SRS has contributed substantially to the rise
in the standard of living in the region. The SRS budget for Fiscal Year (FY)
1989 was about $3.2 billion; the FY 1990 budget is nearly $3.7 billion.

4.1.1.2 Surface-Water Usaee

Secondary cooling water for L- and K-Reactors would continue to be withdrawn
from the Savannah River. P–Reactor would continue to withdraw secondary

TE Icooling water from Par Pond and supplementary cooling water from the river to
replace evaporative and other losses. A recirculating cooling tower for

xc IK-Reactor is under construction.

As noted in Section 3.4.1.2, withdrawals from the Savannah River would
continue at a rate of about 11.3 cubic meters per second each for K- and
L–Reactors using nnce-through cooling; withdrawals from the river for makeup
water for P-Reactor will remain at about 1.0 to 1.4 cubic meters per second.
Beginning in 1993, the operation nf the K-Reactnr conling tower would reduce
surface-water usage by K-Reactor to the quantities required for makeup of
evaporative losses and blowdown and other flows (about 1.8 cubic meters per

~E second). Surface-water withdrawal for K-, L-, and P-Reactors would total
about 24 cubic meters per second (not including D-Area) prior to cooling-tower
operation. With the K-Reactor cooling tower in operation, total SRS
withdrawal for the reactors from the river would decrease to about 14.5 cubic
meters per second, of which less than 3 cubic meters per second would be
removed from the river system by evaporation.

TC IThe withdrawal rates of 24 and lL.5 cubic meters per second represent about 13
and 8 percent, respectively, of the mean annual Savannah River flow at
Augusta, Georgia, during the 1985-1988 drought period. A minimum Savannah
River flow of 138 cubic meters per second is required to enable the pumping of
conling water to three reactors. The withdrawal rates of 24 and 14.5 cubic
meters per second represent about 17 and 11 percent, respectively, of this

;:~::: flow. The minimm river flow requirement to enable two-reactor operation is
117 cubic meters per second. With two reactors operating, withdrawals from
the river would be reduced by at least 1.4 cubic meters per second to 22.3
cubic meters per second before and to 13.1 cubic meters per second after the
K-Reactor cooling tower begins operating. Flow rates of 22.3 and 13.1 cubic
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meters per ~eCo~d represent 19 aflcl 11 percent, respectively, of the 117 cubic
meters per second required to enable the operation of two I L-46-02

reactors. L-46-04
Withdrawal of this water would affect the aquatic ecology of the Savannah
River by (1) entraining aquatic organisms (predominantly fish eggs and larvae)
and macroinvertebrates smaller than the screen mesh in the intake system, and
(2) impinging aquatic organisms (primarily fish) On the intake screens. NO
significant affact on downstream water users should occur from this water
withdrawal, because less than 3 cubic meters per second would be lost to tbe
river system by evaporation. I TE

If a prolonged drought were to recur, DOE would cooperate with the U.S. Army
Corps of Engineers and other Federal and state agencies in the allocation of
available water resources among competing uses.

Operation at reduced power levels would not affect the rate of cooling water
Tc

withdrawals, because secondary coolant flow is constant and does not vary with
the power level (Jenkins, 1989); the discharge temperature increment is
directly proportional to the reactor power level. For a given amount of
material to be produced, the operation of the reactors at reduced power levels
would require a longer period of operation at power, thereby extending the
impacts. The following sections present impacts on a per-year basis, unless
noted otherwise. Evaporative losses would diminish due to lower heat
rejection demands. The following sections discuss the effects on surface
water of the continuing operation of each reactor.

4.1.1.2.1 K-Reactor Operation

The SRS withdraws Savannah River water at the lG and 3G pumphouse intakes (see
Figure 3-7) to supply once-through cooling for K- and L–Reactors (approxi-
mately 11.3 cubic meters per second for each reactor; Du Pent, 1987a, 1988a),
and makeup water for Par Pond (1.0 to 1.4 cubic meters per second when
P-Reactor is operating at full power) to compensate for water losses fromI TC
evaporation, overflow, and seepage (Du Pent, 1985a). Based on studies
conducted from 1983 to 1985 (DOE, 1987a,b), this withdrawal results in the
average annual loss of approximately 17.6 x 106 fish larvae (range: 10.2 x
106 to 26.I ~ 106 larvae) during the February-to-JulY sPawning seasOn at the

SRS. Estimated losses of fish eggs average 9.3 x 106 (range: 5.3 x 106 to
14.0 x 106 eggs) each spawning season. Because about 47 percent of the water
dram into the two intakes is used for cooling K-Reactor, this percentage of
the total loss of larvae (8.3 x 106) and eggs (4.4 x 106) can be attributed to
the operation of this facility. The tsxonomic groups whose larvae are most
impacted by entrainment through the lG and 3G intakes are the Clupeidae (shad,
herring, atc.) the Centrarchidae (crappie, sunfish, etc.), and the Cyprinidae
(carp, etc.). The eggs of the American shad and striped bass are entrained
most often, accounting for an average 73 percent of all eggs entrained.

From 1983 to 1985, overall entrainment losses for K-Reactor operation averaged
approximately 5.1 percent (range: 6.1 to 7.0 percent) of the ichthyoplanktonlTC ,
passing the SRS intakes. Egg losses ware concentrated among two anadromous
species, American shad and striped bass, but only populations spawning in the
reach between tbe New Savannah Bluff Lock and Dam and the SRS are affected.
American shad and striped bass spawn throughout the Savannah River, but the
primary region for striped bass spawning is in tidally influenced portions of
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TE Ithe river near Savannah. Entrainment of ichthyoplankton of nonanadromous
species primarily affects the eggs and larvae of individuals that spawn in the
vicinity of the intake canals, either in the river or in the lG and 3G
canals. Consequently, the effect of entrainment of fish eggs and larvae
should be minimal and restricted to local fish population (Du Pent, 1987a).

During investigations conducted annually from 1983 to 1985 (DOE, 1987a,b),
projected annual impingement for the lG and 3G intakes combined averaged

approximately 5,885 fish (range: 2,986 to 9,534 fish per year), about 47
percent (2,772 fish per year) of which can be attributed to the operation of
K-Reactor. The principal species affected were bluespotted sunfish and
thraadfin shad; gizzard @had, redbreast sunfish, and warmouth were also
impinged frequently.

TC IAfter the K-Reactor cooling tower becomes operational, river withdrawals to
supply cooling watar for this reactor would be reduced from 11.3 to 1.8 cubic
meters per second. Entrainment and impingement losses due only to K-Reactor
generation would be reduced proportionately (by about 84 percent). Basad on
the 1983-1985 studi s conducted on the SRS (D E, 1987a,b), average entrai~ent

? ?losses of 13.2 x 10 fish larvae and 7.0 x 10 fish eggs (or an average of 0.8
percent of the ichthyoplankton passing the SRS intakes) and average
impingement losses of about 450 fish are predictad to occur annually as a
result of the operation of K-Reactor with a recirculating cooling tower.

4.1.1.2.2 L-Reactor Operation

As with many new reservoirs, eutrophication occurred in L-Lake initially
following impoundment through the release of nutrients from baein sediments,
However, the input of nutrients in Savannah River water pumped to cool

TC IL-Reactor is sufficient to maintain eutrophic conditions in the lake (Du Pent,
1988a). Typical eutrophication effects, such aa high primary productivity and
algal biomass and dominance by bluegreen algae, have been observed during
monitoring st~dies conductad in L-Lake. However, no clearly adverae impacts
of eutrophic conditions on the overall functioning of the L-Lake ecoayatem
have been observed, Section 4.1.1.4.2 contains details on the development of
the L-LaIceecosystem,

Baeed on etudiea conducted from 1983 to 1985 (DOE, 1987a,b) estimated average
entrainment leases of 8.3 x 106 fish larvae and 4.4 x 10d fish eggs (or an
average of 5,1 percsnt of the ichthyoplankton paasing the SR8 intakes) and
average impingement lessee of 2,772 fish would occur annually as a result of
the operation of L-Reactor,

4,1,1.2,3 P-Reactor Operation

The addition of Savannah River makeup water to Par Pond results in nutrient
enrichment, becauee water contributed through rainfall and natural drainage in
the watershed to the pond iG considerably lower in nutriente than water pmped

TE Ifrom the river (Du Pent, 1985a), A comparison of recent data (1983-1985;
Du Pent, 1985a) with historic data (1972-1976; Tiny, 1981) ravealed no
substantial changee in the physiochemical characteristics of Par Pond, Par
Pond carIbe classified as an oligotrophic to mesotrophic lake (reservoir) on
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the basis of water chemistry and biological co~unitY characteristics”
Comparative data indicate that Par Pond ia lower in nutrients than most other
lakes and reservoirs of the southeastern United States (Du pOnt, 1985a),

A maximum of 5.8 percent of the water withdrawn from the lG and 3G pumphousea
is used es makeup for Par Pond when P-Reactor is operating at full powerITC
(Du Pent, 1985a), Baaad on studies cond cted from 1983 to 1985 (DOE,

Y1987a,b), an estimated average of 10.2 x 10 fish larvae and 5.4 x 105 fish
eggs (or an average of 0.6 percent of the ichthyoplankton passing the SRS
intakes) would be lost annually from the Savannah River population through
entrainment in the makeup water. An average of 341 fish would be loet
annually from the rivar as a result of this withdrawal. [TE

Reactor oparation, with its accompanying pumping of Savannah River makeup
water and recycled Par Pond water, reducee the retention tima of water in Par
Pond by a factor of approximately 10 compared to the retention time estimatad
on the baais of natural drainage alone. This decraaaed retention time rasulte
in anhanced mixing and distribution of plankton and nutrients in tha limnetic
Bone. Preeent pumping practices associated with reactor oparation aleo cauee
lese sevare water-lavel fluctuatione (.sanerallyIesa than 013 meter) in par
Pond than would occur naturally (estimated to be more than 0.6 meter),
anhancing tha stability of habitats for macroPhytest macroinvertebrates,
periphyton, and fieh in the littoral zona.

Ichthyoplankton in Par Pond are eubject to entrainment in the p-Reactor
coolinz avetem because the reactor operatee in a recirculation cooling mode.
All ic~th~oplankton entrained in tha P-Reactor cooling eystem when the ~eactor
is operating are assumed to be killed due to the high lethal temperatures in
the heat exchanger .

f
Based on sample{ taken during daylight hours, an

estimated 19.8 x 10 larvae and O.2 x 10 eggs were entrained in the Par Pond
water intakes during the 17 months from January 1984 to June 1985 (Paller and
Saul, 1985). Entrainment rates were 15 times higher from January to mid-June
1984 than from January to mid-June 1985. This wae the result of higher larval
densities near the intakes during 1984 and higher pwping rates during April
1984. Diurnal samplee indicated that entrainment rates were aa much as 10I~c
timee higher during tha night than during the day; thus, total entrainment in
Par Pond might have been as much as 5 times greater than the earlier estimate,
which was based only on daytime stunples. Researchers observed a lack of
correlation between entrainment rates and lakewide ichthyoplankton densities
(Paller and Saul, 1985). Ichthyoplankton densities in Par Pond Were much
higher in 1984 than in 1985, despite the fact that pumping rates were higher
during 1984, suggesting that factors other than entrainment controlITc
ichthyoplankton abundance in Par Pond.

Based on the 1984-1985 studies, entrainment has no adverse effeet on the fish
community of Par Pond because (1) the Par Pond fish community comparesI~c
favorably with fish communities in other reservoirs in the southeastern United
States in terms of species richness, species divereity, and standing crop;
(2) the percentage of ge.mefish is higher in par pOnd than in mOst Other
southern reservoirs, and the percentage of nongamefish is lower; (3) the fish
in Par Pond represented all the major trophic levele typically found in
southeastern reservoirs; (4) historic data suggests that the fish community in
Par Pond ie relatively etabla in its major features, such a6 standing crop and
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species composition; and (5) collection of early life stages (juveniles,
larvae, and eggs) indicates that most or all Par Pond fish populations are
reproducing and represent self-maintaining populations (Du Pent, 1985a).

Impingement of fish on intake screens is minimal in Par Pond. The stationary
screens at the Par Pond water intakes are inspected once a year and the trash
racks are inspected approximately every 5 years. Dead fish have never been
observed on either the trash racks or the screens during these inspections.
Mean current velocities are approximately 23 centimeters per second at the
trash rack and 11 centimeters ‘per second at the
velocities are considerably less than the m=imum
adult specimens of the common Par Pond species.

4.1.1.3 Groundwater UsaKe

stationary screens. These
swimming speeds of healthy

Six wells in the K-, L–, and P-Areas withdraw groundwater from the Cretaceus
sediments of the Black Creek/Middendorf Formation. Specifically, production
figurefi for the firfit quarter of 1989 indicate that two wells in K-Area
withdraw 1,080 cubic meters per day, two wells in L-Area withdraw 1,354 cubic
meters per day, and two wells in P-Area withdraw an average of 1,944 cubic
meters of groundwater per day (WSRC, 1989a). In 1987, the SRS withdrew

approximately 38,880 cubic meters of groundwater daily (0.45 cubic meter per

second) (DoE, 1987c).

Overall, activities aaaociated with reactor operation in K–, L–, and P-Areas
have little or no lasting effects on SRS or regional groundwater levels. The
Cretaceoua sediments of the Black Creek/Middendorf Formation can sustain well

TC Iyields as high as 7 cubic meters per minute, or approximately 10,000 cubic
meters per day, for reactor operation with no adverse effects on pumping
capabilities (Siple, 1967). At present, groundwater use in K-, L-, and
P-Areas is substantially below this estimate (WSRC, 1989a). In addition, the
Cretaceus sediments can supply about 37.8 cubic meters per minute (O.63 cubic
meter per second), or approximately 54,432 cubic meters per day, for SRS
operations (Siple, 1967). The Cretaceus sediments aquifer could be even more
productive with better designed well fields. Further, pumping from the Black
Creek/Middendorf will have no effect on the hydraulic heads in the Congaree
and overlying formations because the Black Creek/Middendorf has a poor
hydraulic connection with them (DOE, 1984a). Finally, simulations conducted
on groundwater production at the reactors indicate that reactor operation have
produced no changes in groundwater levels (WSRC, 1989a).

4.1.1.4 Thermal Discharpe

4.1.1.4.1 K–Reactor Operation

Flow and Temperature: Once-Through Cooling and Recirculating Cooline Towec

The average flow in the Pen Branch system when K-Reactor operates in the
once-through cooling mode is about 11.3 cubic meters per second higher than
natural strem flows (O.03 cubic meter per second for Indian Grave Branch and
0.1 to 0.3 cubic meter per second for Pen Branch) (DOE, 1987b). These flow

Tc
I
rates would be maintained under full-flow testing and when K-Reactor resumes
production without a cooling tower. After completion of the K-Reactor
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cooling-tower system, flow to Pen Branch from K-Reactor would be reduced to
1.3 cubic meters per second higher than natural stream flows. I‘rC

When K-Reactor operates in the once-through cooling mode, maximum water
temperatures of the discharge reach about 73°C during extreme summer
conditions, with water temperatures at the Pen Branch delta reaching about
52”C. Maximum ambient stream temperatures during summer are about 33°C. When
K-Reactor operates in the once-through cooling mode under average winter
conditions, temperatures along Indian Grave Branch and Pen Branch below the
confluence with Indian Grave Branch range from 66°C at the discharge point to
43°C in the delta area. These discharge temperatures do not comply with South
Carolina Class B water classification standards (i.e., 32.2°C maximum
temperature and a maximum 2.8°C rise above ambient temperature; SCDHEC,
1989). Consent Order 84-4-W, as amended, allows the continued discharge of
thermal effluents pending completion and operation of the recirculating ~c
cooling tower by December 1992. With respect to the maximum 2.8°C rise in
ambient temperature, DOE will continue to operate nnder Consent Order 84-4-W,
even after the cooling tower begins operation, until a Section 316(a) study
has been completed, and SCDHEC has accepted it. DOE has started the
construction of the recirculating cooling tower.

When K-Reactor operates with the recirculating cooling tower under summer
conditions, predicted mean water temperatures at the Pen Branch delta would be
27°C, or 3.5“C above the mean ambient water temperature (Du Pent, 1989).
During January (when water temperatures reach the yearly low), water
temperatures at the delta would average 8°C, O.3°C above the average ambient
January temperature (Du Pent, 1989).

Im a ts of~ f ODeratiOn

Stream flow and water temperatures in Pen Brsnch resulting from operation of
K-Reactor in the once-through cooling mode would affect the aquatic and
terrestrial connnwities in and along Indian Grave Branch and lower Pen Branch
as they have in the past (DoE, 1987b). In the area closest to the thermal
discharge, species Df algae with high thermal tolerance would be the only
biota to occur in limited areas. Farther downstream, aquatic vegetation would
be limited tD themally tolerant algae, but riparian vegetation would occur in
certain areas. In the lower Pen Branch corridor, the high flows and
temperatures resulting from once–through discharge would allow the occurrence
of isolated riparian corrunmitieson sandbars and stumps. In the delta area,
riparian vegetation would consist of thermally tolerant herbaceous flora. In
the swamp, loss of tree canopy in the forested wetlands would continue at the
rate of about 10 tD 12 acres per year, the historic average, as a result of
temperature effects and flow-induced sediment transport and delta formation
(Du Pent, 1987a; WSRC, 1989b).

The operation of K-Reactor at higher power levels in the once-through cooling
mode would eliminate most of the aquatic macroinvertebrate species that have
become established in the stream during the cessation of thermal discharges.
Most species would continue to be absent from Indian Grave Branch and the Pen
Branch corridor during reactor operations. A few benthic species would occur
deep in the strea mud and in the cooler refuges along the margins of the
creek. Macroinvertebrates would be virtually absent from the stream corridor.
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With the continued operation of the reactor in the once-through cooling mode,
resident populations of fish (sunfish, shiners, bullheads, etc.) would be
present in the upper reaches of Pen Branch above the confluence with Indian
Grave Branch; some spawning could centinue. Fish kills would occur only at
reactor startup; this is because the secondary cooling flow that begins before

~~ reactor startup washes many fish downstream. Any remaining fish trapped in
the pools or eddies are killed due to thermal effects. No fish would be
present in the main corridors of the creeks below K-Reactor during discharge
of heated effluent; in addition, species diversity and abundance would be
smaller in the swsmp/delta area during once–through cooling operation. Fish
would be found in cooler refuge areas along the shoreline of the main thermal
channe1s. Because the heated discharge water cools to within permit limits by
the time the flow reaches the mouth of Steel Creek (Du Pent, 1987a), no impact
should occur to fish populations in the Savannah River. Ichthyoplankton would
continue to be absent or at greatly reduced densities in Pen Branch. In the
delta, the dominant ichthyoplankton would be mosquitofish, which are found
principally in the cooler refuge areas.

With the operation of K-Reactor in the once-through cooling mode, waterfowl
use of Pen Branch would continue to be associated primarily with the delta and
slough areas where the creek empties into the swamp. These areas, as wel1 as
much of the Savannah River Swamp near the SRS, would continue to provide
foraging habitat for migratory species during fall and winter.

Reduction in K-Reactor power levels when the once-through cooling mode is used
would result in improved development of diverse zooplankton and algal

TE I populations in the Indian Grave Branch and Pen Branch stream and delta. In
addition, progressively greater improvement in the diversity of stream
macroinvertebrate connnmities would occur as effluent temperatures decreased
from 40°C to 32°C, and substantial increases in the abundance and diversity of
fish would occur if the water temperatures are reduced to or below 30”C to
35”C.

The operation of K-Reactor at production-power levels in the once-through
TE I cooling mode would result in water temperatures that exceed the critical

thermal maximum for the American alligator; a few individuals could occupy
cooler refuges along the margins of the creeks and delta. The endangered wood
stork probably would not use Pen Branch during reactor operations with once-

~CIthrough cooling because the habitat is extremely limited for foraging. No
impacts are expected on the endangered shortnose sturgeon or red-cockaded
woodpecker.

Cold-flow testing of K-Reactor (see Section 2.1.2.3.3) will have a number of
physical and biological effects in the Indian Grave Branch/Pen Branch system,
the severity of which will depend on the duration of testing and magnitude of
flows. The magnitude of these flows, however, would be less than those that
occur naturally from an intense rainfall over the Indian Grave Branch/Pen
Branch watershed. Substantial increases in Pen Branch flows will produce
upstream scouring of the stresmbed and downstream deposition of sediments.
These increased flows will also result in downstream displacement or loss of
resident phytoplankton, zooplankton, and macroinvertebrates (especially
aquatic insects). Increased flows will drive fish downstream to regions of
reduced flow and could strand a small nwber of fish in upland areas when
“flood” waters recede.
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However, there could also be short-term benefits downstrem from increased
nutrient loads and the creation of temporary habitat for foraging wading birds
(such as tbe wood stork) and migrating waterfowl. Downstream transport of Tc
stream invertebrates during periods of high discharge will present fish in
downstream sections and the Pen Branch delta area with a valuable (if
short-lived) food source. There will be, to some degree, a balancing of
ecological “accounts,” with upstream animals suffering and downstream animals
benefiting. The potential impacts of cold-flow testing will be insignificant
in comparison to impacts of full-power operation.

ImDacts of Recirculating cooling-Tower ODerating Mode

Reductions in stream flow and water temperature resulting from the operatiOn
of K-Reactor with the recirculating cooling-tower system would greatly reduce
impacts to biota in the Pen Branch system and the Savannah River SW~P.
Operation of K-Reactor with the cooling-tower system should permit the
establishment of balanced biological conununities,including plants, macro-
invertebrates, and fish, in the Pen Branch and Fourmile Branch ecosystems, asI ~E
described in the Alternative Cooling Water Systems EIS (DOE, 1987b), the
Predictive Section 316(a) Demonstration for Steel Creek (Du Poflt,1984b), and
the Predictive Section 316(a) Demonstration fOr pen Branch (Du pOnt> 1989).

When K-Reactor is operated with the recirculating cOOling-tOwer ‘ystem~
initial rapid recolonization of the macroinvertebrate community should Occur,
but several years would be required, at a minimum, for the community to
approach stability. This community should continue to undergo long-term
succession, as regrowth of vegetation in the delta area occurs, providing
greater habitat diversity. Potential impacts on the American alligator and
the wood stork would decrease because of the reduced water temperatures and
reduced atresm flow, which would provide new available habitat for these
species.

4.1.1.4.2 L-Reactor Operation

The cooling water discharge for L-Reactor was incorporated into the SRS
National Pollutant Discharge Elimination System (NPDES) permit with an
effective date of March 19, 1985. To meet water temperature criteria for this
discharge, DOE constructed L-Lake. NPDES permit requirements for the thermal
discharge are as follows:

● At least 50 percent of the lake must be maintained at 32.2°C or below,I ~E
based on a consecutive 5-day integrated average temperature measured at
a depth of 0.6 meter.

. The integrated daily average temperature over at least 50 percent of
the lake must not exceed 35°C. I TE

. The temperature of water exiting L-Lake into Steel Creek should not
exceed 32.2”C.

In addition, the NPDES specifications for the L-Reactor discharge mandated
biological studies to confirm the initial DOE predictions on the development
and maintenance of a balanced biological community in at least 50 percent of
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L-Lake (Du Pent, 1984a) and in Steel Creek (Du Pent, 1984b). These
specifications required biological studies for Steel Creek because DOE
predicted that exit temperatures from the lake would exceed 2.8°c above
seasonal ambient temperature,

DOE submitted a plan to SCDHEC to conduct a biological monitoring program in
L-Lake and Steel Creek; the plan was implemented in January 1986. Results of
the first 2 years of the biological monitoring program were reported in June
19S8 (Du Pent, 1988a) and are presently being reviewed by SCDHEC. The
following paragraphs summarize pertinent results.

The monitoring studies conducted in L-Lake indicate that the primary
influencea on biological components of the ecosystem are the early age of the
reservoir and the input of nutrient-rich Savannah River water through the
L-Reactor cooling system. Most biotic communities in L-Lake are undergoing
substantial fluctuations in population size and species composition that do
not appear to be related to the release of thermal effluents from L-Reactor.
The only occurrence during the firat 2 years of monitoring in L-Lake that is
clearly related to the input of thermal effluents and that has adverse
consequences for biota are fish kills that occur during reactor startup
operations. These fish kills are restricted to areas near the L-Reactor
outfall; they have not extended downstream of the mid–lake compliance zone.

The first 2 years of monitoring have shown that the fish community in the
lower half of L-Lake is developing satisfactorily toward a balanced biological
conusunity (Paller et al., 1987; Paller et al., 1988; Du Pent, 1988a).
Community composition is generally similar to that occurring in other cooling
reservoirs; all major fish species have demonstrated successful reproduction
and recruitment to juvenile and adult stages. All expected trophic groups and
typical reservoir food chains are present. The major fish kills have been
associated with reactor startups after extended outages and have primarily
affected juveniles believed to be the spawn of fish that immigrated to the
discharge area from other lake regions during periods of return to ambient
water temperatures. Sxtensive studies to date have provided no evidence that
fish community structure or productivity in the lower 50 percent of the lake
has been adversely affected by these kills.

Overall, the ecosystem in the lower 50 percent of L–Lake is progressing
satisfactorily toward the development of a balanced biological community. The
composition of the biota does not appear to be strongly influenced by the
thermal effluent, overall species richness and organism abundance are
developing satisfactorily, the vast majority of species are self-maintaining,
and the trophic structure of the lake ecosystem is functioning properly.

~ IThe Steel Creek ecosystem downstream from the L-Lake dam does not appear to
have been adversely affected by the small changes in the creek thermal regime
that resulted from the construction of the lake and the release of thermal
effluents into the reservoir. Although biotic components of the stream
ecosystem have changed since the resumption of L-Reactor operation, the
changes are largely those to be expected as a result of the construction of a
reSemOir on the stream and the increases in strems discharge. Observed
changes are restricted primarily to the Steel Creek corridor between the
L-Lake dam and the post-themal delta and swmp. Many biotic components of
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the Steel Creek ecosystem continued to change during the first 2 years of the
study, and further changes are expected. These changes are neither thermally
related nor deleterious to the development and persistence of a balanced
biological community in Steel Creek downstream from the dam.

On June 6, 1990, SCDHEC issued an executed settlement agreement with DOE on
fish kills in upper L-Lake. This agreement requires DOE to submit a report to
SCDHEC describing options for avoiding future fish kills, identifying the
selected options to be pursued, and providing a schedule for implementation. L-45-02
On July 5, 1990, as required by the settlement agresment, DOE submitted to
SCDHEC a Remedial Action Plan describing options for avoiding future fish
kills. After SCDHEC review and approval, DOE will undertake the selected
options in accordance with the approved schedule. The options include a
reduction of the rate of temperature increase during reactor restarts; limited
shoreline contouring to eliminate fish entrapment; and isolation of the
L-Reactor discharge canal by the use of a weir.

The power level of L-Reactor is reduced during warmer seasons to maintain
L-Lake water temperatures within themal limits. Cooling water discharge
volume remains constant regardless of power level. Consequently, although
discharge temperatures are lower and temperatures in the upper half of L-Lake ‘c
are reduced, water taperatures in the lower half of L–Lake change little with
changes in reactor power level. Reduced power operation of L-Reactor might
alter algal and zooplankton communities in the lower lake by improving
conditions in the upper lake. Macroinvertebrate communities in the lower half
of L-Lake would not be affected by power level reduction. The operation of
L-Reactor at reduced power levels probably would reduce the magnitude of fish L-45-02
kills in the upper end of L-Lake. Reduced power levels probably would not L-80-01
affect fish resources in the lower half of the lake. Operation of L-Reactor
at reduced power would not alter the environmental consequences described for
reactor operation for algal and zooplankton, macroinvertebrate, and fisbery
communities in Steel Creek (WSRC, 1989b).

DOE believes that the operation of L-Reactor could cause increases in
populations of pathogenic Naeeleria ~ based on previous observations and ~.,~-~~
studies in L-Lake (Tyndall et al., 1989). DOE will continue its present
monitoring programs and consider study results to determine the need for any
future actions.

Cold-flow testing at L-Reactor will have similar, but less, impact on the
Steel Creek corridor and delta due to the natural damping effect of the L-Lake ~c
reservoir and outlet structure. Similar to the effects of K-Reactor, the
short-term potential impacts of L-Reactor testing will be insignificant in
comparison to the impacts of full-power operation.

1+.1.1.4.3 P-Reactor Operation

Comprehensive Section 316(a) Demonstration studies conducted for P–ReactOrI ~c
during 1984 and 1985 (Du pent, lgssa) demonstrated the maintenance Of a
balanced biological comunity, and that thermal effects on”aquatic biota arel ~E
highly localized near the effluent entry point in Par Pond (Hot Dam) and are
generally of a stimulator nature (e.g., higher primary and secondary
production). A comparison of 1984-1985 data with data collected earlier

4-11



(primarily in the 1970s) indicated that few changes in tha function and
structure of tha principal biological communities in Par Pond have ocourred
over the year8. Thus, these communities are asswmed to have remainad

TCIrelatively stabla over a period of several years.

The biotic communities of Par Pond compare favorably in terms of spacies
composition, relative abundance, and diversity to all other lakee and
reservoirs for which comparable data could be obtained. Thus, Par Pond
clearly containa a balanced indigenous biological community that (1) is not
dominated by pollution-tolerant organisme, (2) hae divereity and productivity
characteristic of lakes in the region, (3) contains representativea of all
trophic groups typical of lakes in the region, and (4) containe biotic
communities that are self-sustaining (successfully reproducing). Red aore
disease observed in base in Par Pond has been attributed at leaat in part to
thermal conditions (Each and Hazen, 1978). It was not obsarved in 1984 or
1985 (Paller and Saul, 1985).

L-80-01

Fish kills have been documented in Pond C, which ia the laat in a series of
@ix precooler pond6 located between P-Reactor and Par Pond. Fish kills in Par
Pond are very unusual. The only reported fieh kill involved several thoueand
spawning blueback herring; this kill was attributed to thermal shock from
swiming from 16eC water to 25°C water near the Pond C discharge (Clugston,
1973). - Fish kills in Pond C principally occur following a startup of
P-Reactor aftar outages longer than approximately 2 weeks. These protracted
outagea occur approximately once par yaar for reactor maintenance. The fish
killed are primarily young-of-the-year and yearling bluegill and
moequitofish. Most of the fish killed are believed to be part of reeident
populations that reside principally in isolated cool water refugia within Pond

TC IC (Aho at al., 1986). Fish kills in Pond C have no detrimental effects on
fish communities in Par Pond, Lower Threa Runs Crack, or the Savannah River
(WSRC, 1989b).

L-45-02
L-80-01

The Section 316(a) Demonstration studies conducted during 19S4 and 1985
indicated the maintenance of a balanced biological community (BBC) in Par Pond
and demonstrated that the thermal effects on aquatic biota are highly
localized near the effluent antry point, SCDHEC concurred with this
conclusion and with the determination that the operation of P-Reactor poses no
threat to the continued existence of this BBC, but stipulated that thermally
caueed fish kills that occasionally occur in Pond C be eliminated (Joy,
19s7). On June 6, 1990, SCDHEC Issued an executed settlement agreement with
DOE on fish kills in Pond C, This agreement requires DOE to submit a report
to SCDHEC describing options for avoiding future fieh kills, identifying the
selected options to be pursued, and providing a schedule for implementation.
On July 5, 1990, as required by the settlement agreement, DOE submitted to
SCDHEC a Remedial Action Plan describing options for avoiding future fish
kills. After SCDHEC review and approval, DOE will undertake the selected
options in accordance with the approved schedule. These options include a
reduction of the rate of temperature increase during reactor restarts, and
limited shoreline contouring to eliminete fish entrapment.

Operation of P-Reactor at less than full power would not have a significant
adverse impact on the phytoplankton, periphyton, or zooplankton communities of

~c 1Par Pond; primary and secondary productivity would decline slightly. However,
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reduced power operation probably would reduce algal productivity, and thus!TC
reduce secondary production of macroinvertebrates in the Hot Arm of Par Pond.
The environmental consequences for fishery resources in Par Pond are not
expected to be altered by P-Reactor powar reduction; reduction of water
temperatures below approximately 35°C would result in substantial reduction orITc
elimination of fish kills in Pond C (WSRC, 1989b).

Cold-flow testing at P-Reactor should have even less impact on Lower Three
Runs Creek than those in Pen Branch or Steal Creek, due to the use of the ‘1’C
recirculating cooling water from Par Pond and natural flow effects in Lower
Three Runs Creek below the Par Pond dam.

4.1,1.5 ~

Nonradiological effluent limits for outfalls in the K-, L-, and P-Reactor
arees have-been established by the NPDES parmit (No. SCOOO01”75). Table 4-1
lists the results of the required NPDES permit monitoring program chemical
limits ae they apply to K-, L-, and P-Reactor area outfalls for 19S5 through
1988. K-, L-, and P-Reactors produced nuclear materials from 1985 through
1987, but have been inactive from 1988 to the present,

As indicated in Table 4-1, compliance with chemical permit limitations for
operating yeare 1985 through 198S wae above 99 percent, Baaed on the past
history of extensive monitoring to ensure compliance with NPDES permit
requirements, impacts of the continued operation of K-, L-, and P-Reactors
should have insignificant effects on the chemical water quality of Pen Branch
and Indian Grave Branch, L-Lake and Steel Creek, and Par Pond and Lower Three
Rune Creek, respectively.

4,1-I-6 ~

‘rC

This section describes the potential impacts of the continued operetion of K-,
L-, and P-Reactora on the SRS floodulaina and wetlande, DOE regulations
(10 CFR 1022) that implement ~ecutiv~ Orders 11988 (Floodplain Ma~agement)
end 11990 (Protection of Wetlands) require an assessment of the impacte of DOE
actions that could affect floodplain/wetland values.

The continued operation of K- and L-Reactors would result in the continued
alteration of

ive C- Wa er St*I
wetlands in the Pen Branch and Steel Creek corridors, TE

respectively. The final report of the t (Du
Pent, 1987a) and the ~~~n talt
(WSRC, 1989b) describe the SRS wetlands resou~ces, historical impact patterns,
and impacts of reactor operation more fully.

4.1.1.6.1 Floodplain

Sxecutive Order 1198S requires the use of the base floodplain when evaluating
Federal actions. The base floodplain is the area that, during any given year,
has 1 chance in 100 of being inundated (i.e., the 100-year flood). The SRS
baae floodplain (compiled from U.S. Geological Survey quadrangle maps) covers
approximately 37,000 acres (Figure 4-1). It is associated primarily with the
Savannah River and the eix principal streams that drain the SRS, Nearly half
(46.6 percent) of the SRS base floodplain is adjacent to the river; the
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Table 4-1. Comparison of K-, L–, and P-Reactor Area Outfalls
Tc I with NPDES Chemical Permit Limits

Percent
Area/Year Compliance (%) Noncompliance

K-Areaa

1985 100 2 exceedances of TSSb limits
19S6 99.5 1 exceedance of TSS and 2 of oil and

grease limits
1987 99.4
1988 100

L-Areac

1985 99 2 cases of failure to report required
information

1986 100
1987 100
1988 100

P-Aread

1985 99.2 2 exceedances of TSS limit
1986 100
1987 99.8 1 exceedance of pH limit
1988 100

a. K-Area Outfalla = K-001, K-006, K-008, K-O1O, K-011, K-012.
b. TSS = Total suspended solids.
c. L-Area Outfails = L-007, L-007A, L-008, L-O1O.
d. P-Area Outfalls = P–005, P-007, P-013, P-014, P-019.

remainder occupies the corridors of Upper Three Runs Creek (19.0 percent),
Lower Three Russ Creek (17.3 percent), Par Pond (8.3 percent), Steel Creek
(4.6 percent), Fourmile Branch (2.4 percent), and Pen Branch (1.7 percent).

Access to the SRS is strictly controlled. No dwellings, hospitals, schools,
nursing homes, or other structures are within the base floodplain. The
continued operation of the SRS reactors would not require any construction
activities within the floodplain; consequently, there would be no change to
flooding potential or flood levels.

4.1.1.6.2 Wetlands

All SRS stresms and their associated wetland communities, except Upper Three
Runs Creek, have been influenced by SRS cooling water discharges. These
discharges, 10 to 20 times the natural stream flows, have caused the streams
to overflow their original banks and to scour and erode the stream channels
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along much of the;r lengths. The original bottomland forests have been
reduced or modified along much of FourMile Branch, Pen Branch, and Steel Creek.

Species of typical wetlands plants that are prominent constituents of thermal,
post-thermal, and nonthermal wetland communities on the SRS have been 1isted
(Mackey et al., 1987). The swamp is affected by reactor operation through
heated effluent discharges carried by the streams that discharge into it. The

increaaed flows and sediment loads have created deltas in the awemp and
eliminated much of the original awsmp forest vegetation.

Bxtensive remote sensing studies of the SRS wetlanda were performed between
1981 and 1985 during the Comprehensive Cooling Water Study (Du Pent, 1987a).

TC IWhen the reactors are not running, rapid colonization or revegetation of
exposed mud flats and sandbar ialanda occurs on the delta areas of the
Savannah River Swamp system (Jensen et al., 1986; Sharitz, Gibbona, and Gause,
1974; Sharitz, Irwin, and Christy, 1974). Revegetation patterns include
development of a variety of annual herbaceoua plants, including both
persistent and nonpersistent wetland communities, aa well as the development
of scrub-shrub wetland communities witbin a few years following reactor
shutdown (Sharitz, Gibbons, and Gause, 1974; Sharitz, Irwin, and Christy,
1974; Tinney, Ezra, and Mackey, 1986; Smith, Sharitz, and Gladden, 1981,
1982). Heterogeneous mixtures of wetland communities occur in the delta areas
of the swamp within a few years following reactor shutdowns. After reactor
shutdowns of several months, woody vegetation begins to become reestablished.
This pattern was observed in Steel Creek during the shutdown of L-Reactor
between 1968 and 1985 (DOE, 1984a) and in Lower Three Runs Creek following the
closure of the Par Pond dam in 1958 (Du Pent, 1987a). When production
resumes, using once-through cooling systems, the wetlands vegetation that bas

TC Irecolonized previously affected areas would be lost as a result of increased
flows and temperature, aasming the same volnme of cooling water flow in the
affected stream.

~E IReactor operation at less than full-power levels should have environmental
conaequencea little different from the consequancea of full-power operation
for the macrophyte comnnities in Par Pond, L-Lake, and the Steel Creek
corridor and delta. Reduced power operation (at lower discharge temperature )
would produce less thermal environmental impacts to herbaceous wetland

Tc comm~ities in the Pen Branch corridor and delta than would full-power
operation; delta growth rates (loss of cypress/swamp forest) should be less
with reduced power operation (WSRC, 1989b).

4.1.1.6.2.1 Indian Grave Branch and Pen Branch

In Indian Grave Branch and Pen Branch, wetland vegetation that has revegetated
areas previously impacted by the operation of the existing once-through
cooling system would be altered if K–Reactor resmes full-flow testing and

‘c production without a cooling tower. This vegetation consists primarily of
nonpersistent emergent species found in the Pen Branch corridor and tbe delta
created by Pan Branch cooling water flows in the Savannah River Swamp. In
addition, the continued operation of the once-through cooling system would

‘c adversely affect 10 to 12 acres of forested wetland in the swamp per year of
operation aa a result of high temperatures and flows. This estimate is based
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on.historic patterns of reactor operation and Savannah River hydrology (WSRC,
1989b).

The construction and operation of a cooling tower to reduce the flows and
temperatures of K-Reactor effluents would greatly reduce impacts on floodplain
and wetlands. Stream flows and temperatures would follow ambient conditions
more closely; this reduction in flow rates would be significant, and would ~~
tend to minimize changes in stream morphology. A reduction in reactor power
would result in impacts that would be slightly less thsn those at full power
due to reduced blowdown temperatures and flows. DOE described the following
Droiected effects of cooling-tower operation in the ~ tal Im~act
it C ent Alt m tiv

- .n~ t vannah River Plant (DOE,
1987b):

c Enhancement of wetland habitat because of reduced flows and thermal
effects.

● Reestablishment of wetlands vegetation through the process of natural
succession on about 500 acres of the thermally impacted 670 acres of
wetlands in the Pen Branch delta. About 170 acres, consisting of the
stream channel and the associated banks, would not be reestablished.

● Reduced rate of delta growth and associated wetlands alteration.

L-78-05

● Stream flows and temperatures more closely approximating Smbient
conditions, facilitating plant and animal diversity improvement related
to current conditions.

● Improved spawning conditions for indigenous and migratory fish.

. No potential fnr cold shock during a winter reactor shutdown due to
discharge temperatures similar to ambient temperatures.

● Stabilization of aqustic and wetland habitats due to minimized changes
in stresm morphology resulting from small changes in flow volume.

● Long-term return of the impacted floodplain and wetlands area to a ~c
closed-canopy bottomland hardwood forest (except for cypress/tupelo).

4.1.1.6.2.2 Steel Creek

The wetlands of the Steel Creek drainage have been studied extensively since
1981 (Smith, Sharitz, and Gladden, 1981, 1982; DU Pent, 1987a). These studies
document that the Steel Creek ecosystem was in a state of secondary
successional revegetation between the shutdown of L-Reactor in 1968 and its
restart in 1985. Earlier releases of thermal effluents resulted in the
elimination of most stresm biota and substantial erosion of the floodplain
area in the Steel Creek corridor between L-Reactor and the Savannah River
Swsmp. Sedimentation of material eroded upstream resulted in the creation of
a large open delta where Steel Creek enters the swamp, resulting in extensive
tree kill in swamp forest communities. Tree kill also occurred in deeper
water areas of the swmp beyond the sedimentary delta (WSRC, 1989b).
Biological succession in the stream corridor and delta/swsmp areas began with
the cessation of thermal effluent release in 1968 (Du Pent, 1982).

4-17



L-78-1
L-8&-1

The Steel Creek corridor and delta/swsmp areas were surveyed in the springs of
~c 1985, 1986, 1987, and 1988 using airborne multispectral scanning (Du Pent,

1988a; WSRC, 1989b; Best, 1989). Bottomland hardwood and scrub-shrub
vegetation classes dominate tbe Stee1 Creek corridor between L-Lake and the

~cIswamp. The only trend evident across the four sampling periods was a shift
from bottmland hardwood to emergent wetland vegetation types (WSRC, 1989b).
This change indicates that portions of the hardwood forest canopy are opening
along the Steel Creek corridor, and herbaceous vegetation is invading the
areas where light penetrates through the canopy. Altbough changes have
occurred in coverage by both scrub-shrub and open-water classes, consistent

~c trends are not evident (WSRC, 1989b). Tables 4-2 and 4-3 list vegetation
changes in the Steel Creek corridor and in the delta and swsmp, respectively.

Table 4-2. Changes in Area of Wetland Vegetation Classes in Steel
Creek Corridor from L-Lake Dam to Delta (acres)

Vegetation 1985 1986 1987 1988

Bottomland hardwood 400 395 373 388
Scrub-shrub 262 235 259 252
Emergent wetland 7 27 35 20
Parrots feather o 0
Open water 4 a L <

Total 671 674 672 672

Sources: Du Pent, 1988a; Best, 1989.

I
Table 4-3. Changes in Area of Wetland Vegetation Classes

in Steel Creek Delta/Swamp (acres)

I Vegetation 1985 1986 1987 1988

Bottomland hardwood 190 178 198 198
Deciduous swamp forest 267 247 259 230
Scrub-shrub 168 170 143 158
Nonpersistent emergent marsh 22 47 47 37
Persistent emergent marsh 35 1 0 10
Parrots feather o 20 49
Open water a 2 z a

lTotal 709 707 704 707

/ Sources: ~U Porrt, 1988a; Best, 1989.
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In 1984, DOE assessed the potential effects of the operation of L-Reactor on
wetlands using L-Lake as a coo1ing reservoir (DOE, 1984a). Recent
observations from the L-Lake/Steel Creek monitoring program indicate that,
following L-Reactor restart in 1985, the increased flow caused a shift from
bottomland hardwood to emergent wetland vegetation types in the Steel Creek
corridor and the Savannah River Swamp/Steel Creek delta area (WSRC, 1989b).
This trend should continue as a result of the proposed action.

L.1.1.6.2.3 Par Pond and Lower Three Runs Creek

Because Par Pond serves as a recirculating cooling lake for P-Reactor effluent
and discharge temperatures into Lower Three Runs Creek are near ambient, no
adverse impacts to the wetlands of the Lower Three Runs Creek corridor should
occur as a result of the proposed action. The thermal effluent impacts and
entrainment and impingement losses related to P-Reactor operation on the
wetland and aquatic resources of Par Pond and Lower Three Runs Creek have been
addressed in Clean Water Act Section 316(a) and 316(b) demonstrations,
respectively, that were submitted to SCDHEC (Du pent, 1985a). These
demonstrations indicate that a balanced biological community has been
maintained in Par Pond and Lower Three Runs Creek despite thermal discharges
and intake entrainment and impingement 10Sses.

4.1.1.6.3 Savannah River

DOE has addressed the thermal impacts on the Savannah River of K- and
L-Reactors operating in the once-through cooling mode (DOE, 19S7b). Direct
discharge of cooling water causes slight temperature elevations only near the! ~c
mouth of Steel Creek at its confluence with the Savannah River. Downriver
from the confluence, no adverse impacte to terrestrial fauna or riparian
habitats should occur.

4.1.1.7 tm~ I l’c

The primary sources of nonradiological air pollutants emitted into the
atmosphere as a direct result of the operation of K-, L-, and P-Reactors are
the K- and P-Area powerhouses, which produce steam for most of the space
heating requirements and some of the electric power needs of K–, L-, and
P-Areas, and six continuously operating diesel generators in each reactor
facility that eupply power to direct current (DC) motors that maintain the
supply of primary cooling water to the reactors in the event of a primary
power outage. Other sources of nonradiological air pollutants in the reactor
areas include emergency diesel generators, coal transfer and handling
operations associated with the boilers, and vehicular traffic.

Table 4–4 lists eetimated annual air emissions for each powerhouse for each
criteria pollutant (WSRC, 1989c). The emergency diesel generators are in the g
10S-Building of each reactor facility. Each generator is rated at 1,200
kiloWatte. Table 4-4 also lists estimated annual air emissions for each
reactor area from the operation of the diesel generators. The values listed
in this table are based on standard emission factors and estimated annual fuel
consumption.
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TE Table 4-4. Estimated Atmospheric Emissions of Criteria Pollutants
(Metric Tons Per Year), K- and P-Area Powerhouse and
108-Building Diesel Generators

Source Consumption so~ TSP NOX co

K-Powerhouse 55,575a 1,390 216 420 56
P-Powerhouse 53,543a 1,040 160 320 42
108-Building 946,000b & 4 59 13
diesels

a. Metric tona of coal.
b, Liters of Nn. 2 diesel fuel.

The continued operation of K-, L-, and P-Reactors would not exceed any ambient
air quality standards (see Table 3-5). SRS emissions of nonradiological air
pollutants and the corresponding ambient air quality impact would be
saletively unaffected by the power level of tha reactora, becauae the haating,
electric power, and diesel operation requirements are not affected
significantly by the power level (WSRC, 1989c).

Solid, hazardous, nonradioactive wastes generated annually by the operation of
K-, L-, and P-Reactora and their support facilities consist of 225 cubic
meters of miscellaneous organic paint solvents, waste oils, and solids
contaminated with heavy metals. These wastes are stored in Resource
Conservation and Recovery Act (RCPA)-approved interim-etatua storage (1SS)
buildings before shipment offaite to approved treatmant or disposal
facilities. The 1SS facilities have concrete floors and diked spill
containment aystema. Eventually, thesa wastes will be detoxified onsite in

TCIthe Oonaolidated Incineration Facility (CIF; after its construction) or
disposed of in the Hazardous Waste/Mixed Waste Dispoeal Facility (aftar 1993).

So1id nonhazardous, nonradioactive wastes generated by the centinued operation
of K-, L-, and P-Reactors consist of trash and aanitery waste sludge. The
total SRS (reactors and support facilities) trash generation rate is
approximately 3,600 metric tons per year. It ia diapoaed of in the SRS
sanitary landfill, which haa been operated since 1973.

At the landfill, standard trash materiale.are placed in trenches; the trenches
are covered with soil daily. The landfill also receives pesticide bags,
punctured and empty aerosol cans, food waste, and asbestos in double bags.
The landfill is operated under South Carolina Domestic Waste Permit No. S7A.

Periodically, treated sludge is pumped from the Sanitary Waste Treatment Plent
Holding Tank to a mobile tank and transported to the F-Area Sludge Land
Application Site. Whan this site becomes exhaueted, sludge disposal will
begin at the H-Area Sludge Land Application Site (DOE, 1984a; Davia, Martin,
and Todd, 1989). Approximately 48 cubic meters (50 percent water) of the
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sludge per reactor area would be disposed of in the sludge pit annually.
Operation of the sludge pit should produce no impact (DOE, 1984a).

Other solid domestic and nonhazardous, nonradioactive wastes generated at the
SRS, at a rate of about 4,000 cubic metars per year, include coal ash from
steam and powerplant operation, noncontminated equipment and building rubbIe,
and laboratory wastes. They are disposed of in a number of ash basins, rubble
pita and piles, or other waste management units on tha SRS. Many of theITE
disposal areaa are inactive.

4.1.1.9 Noise from Reactor oDeration

During the normal operation of K-, L-, and P-Reactors, external noise levels
would be associated primarily with the movement of motor vehicles; they are
well within acceptable levels in the area. At the naarest offsite residence,
about 10 kilometers from any reactor, noise from normal operations ia not
detectable. Inside buildings, operators exposed to noise from machinery and
other operating equipment would be required to wear protective equipment in
accordance with SRS standards (Du Pent, 1986a), which are identical to those
of the U.S. Occupational Safety and Health Administration (DOL, 1989).

4.1.2 RADIOLOGICAL IMPACTS OF RSACTOR OPERATION

Tha operation of K-, L-, and P-Reactors would produce radiological impacts
similar to those observad throughout their production history. This section
characterizes the radiological impacts due to the normal operation of K-, L-,
and P-Raactor8. Thase impacts would be essentially the same, no matter what
nuclear material was being produced during reactor operation.

A modified version of the U,S, Nuclear Regulatory Commission (NRC) GASPAR code
(Eckerman et al., 19S0) was used to calculate doses from atmospheric releases,
and the LA~AP 11 code (Simpson and McGill, 1980) was used to calculate doaea
from liquid releases and cesium remobilization. Dose-conversion factors
preeented in ICRP Publication 30 (ICRP, 1979) were input to the codes. When
possible, area-specific parmeters were used in the aeeesemente (e.g.,
meteorology, milk-, meat-, and vegetable-production distributions, annual fish
consumption rates, and population diatributione). Appendix A of the ~

Env~ (WSRC, 1989c) describee doss
calculation modele and basic assumptions ueed to derive these impacts, and
presents more detailed dose results.

Figure 4-2 shows potential pathways for human radiation exposures reeulting
from radionuclides released from a nuclear facility, External dosee result
from expoeure to airborne effluents, from ewimming and other recreational
activities, and from expoeure to radionuclidea deposited on the ground.
Internal doeee result from inhalation and from ingestion of food and watar
that contain radionuclides of SRS origins. There are no known userB of
Savannah River water for irrigation downstream from the SRS; tharefore, this
potential pathway is not considered. Contaminants that might reach the S-31-34
groundwater benaath the SR8 would not reach offsite groundwater eourcea (DOE, ‘-78-24
1987c).
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sludge per reactor area would be disposed of in the sludge pit annually.
Operation of the sludge pit should produce no impact (DOE, 1984a).

Other solid domestic and nonhazardous, nonradioactive wastes generated at the
SRS, at a rate of about 4,000 cubic metars per year, include coal ash from
steam and powerplant operation, noncontminated equipment and building rubbIe,
and laboratory wastes. They are disposed of in a number of ash basins, rubble
pita and piles, or other waste management units on tha SRS. Many of theITE
disposal areaa are inactive.

4.1.1.9 Noise from Reactor oDeration

During the normal operation of K-, L-, and P-Reactors, external noise levels
would be associated primarily with the movement of motor vehicles; they are
well within acceptable levels in the area. At the naarest offsite residence,
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detectable. Inside buildings, operators exposed to noise from machinery and
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accordance with SRS standards (Du Pent, 1986a), which are identical to those
of the U.S. Occupational Safety and Health Administration (DOL, 1989).

4.1.2 RADIOLOGICAL IMPACTS OF RSACTOR OPERATION
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similar to those observad throughout their production history. This section
characterizes the radiological impacts due to the normal operation of K-, L-,
and P-Raactor8. Thase impacts would be essentially the same, no matter what
nuclear material was being produced during reactor operation.

A modified version of the U,S, Nuclear Regulatory Commission (NRC) GASPAR code
(Eckerman et al., 19S0) was used to calculate doses from atmospheric releases,
and the LA~AP 11 code (Simpson and McGill, 1980) was used to calculate doaea
from liquid releases and cesium remobilization. Dose-conversion factors
preeented in ICRP Publication 30 (ICRP, 1979) were input to the codes. When
possible, area-specific parmeters were used in the aeeesemente (e.g.,
meteorology, milk-, meat-, and vegetable-production distributions, annual fish
consumption rates, and population diatributione). Appendix A of the ~

Env~ (WSRC, 1989c) describee doss
calculation modele and basic assumptions ueed to derive these impacts, and
presents more detailed dose results.

Figure 4-2 shows potential pathways for human radiation exposures reeulting
from radionuclides released from a nuclear facility, External dosee result
from expoeure to airborne effluents, from ewimming and other recreational
activities, and from expoeure to radionuclidea deposited on the ground.
Internal doeee result from inhalation and from ingestion of food and watar
that contain radionuclides of SRS origins. There are no known userB of
Savannah River water for irrigation downstream from the SRS; tharefore, this
potential pathway is not considered. Contaminants that might reach the S-31-34
groundwater benaath the SR8 would not reach offsite groundwater eourcea (DOE, ‘-78-24
1987c).
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Oae component of radioactive releases from the operation of K-, L-, and
P-Reactors is the periodic purging of the disassembly basins (see Section
2.1.2.3.8). At present, the purge water from these basins discharges to
seepage basins in each reactor area; this minimizes any release of
radioactivity to the environment (DOE, 1984a, 1987c),

In the Draft EIS, DoE indicated that it had advised SCDHEC that SRS is
considering the submission of an application for NPDES permits for tbe direct
discharge of disassembly-basin purge water to approved NPDES outfalls. This
would result in an increase in the collective exposure of downstream water
users; this exposure still would be very small, as indicated later in this S-11-04

section. During the public comment period on the Draft EIS, DOE received a ;:%::
nnmber of cements expressing concern about this proposal. In its comments, :::::::
the U.S. Environmental Protection Agency (EPA) indicated that DOE should
eliminate the use of the seepage basins. SCDHEC, in turn, indicated that the ::;;:;;
basins could continue to be used if certain conditions are met. Finally, :::;::
dowariver water users objected to any increase in exposure, no matter bow
small.

In collaboration with EPA, SCDHEC, and affected water usere, DOE is
reexamining its proposal and other options, and is examining candidate options
for reducing the discharges or possibly eliminating the need to discharge
altogether. Pending the resolution of the discharge mode with EPA and SCDHEC,
this EIS assumea the continued discharge of the disassembly-basin purge water
to seepage basins. However, Sections 4.1.2.3, 4.1.2.5, and 4.1.2.6 compare
the doses and health effects associated with seepage basin usage to two other
options - direct discharge and evaporation.

Section 4.5.3 presenta a variety of alternatives to the purging of
disassembly-basin purge water that DOE is considering.

4.1.2.1 Atmospheric Releases o oacf Radi tivitX

Radioactive materials would be released to the atmosphere during K-, L-, and
P-Reactor operation from three release points: (1) from reactor stacks, which
would discharge most of the gaseous effluents generated in the reactor
building; (2) at ground level from evaporation of water in the disassembly
basins; and (3) at ground level from evaporation of water from seepage
basins. The releases from the stacks would consist of radioactive gases that
would enter the reactor ventilation system from the evaporation of primary
cooling water, from the pressurized blanket-gas system, and from the air space
between the reactor and the thermal shield. Table 4-5 lists the combinedl TE
atmospheric releases from nomal K-, L-, and P-Reactor operation from the
above-listed sources. Tbe values are based on annual releases from reactor
operation from 19S4 to 1986, which is the last period when three SRS reactors
operated at full power (WSRC, 1989c).

The only radionuclide releases to the atmosphere that depend directly on
reactor power levels are carbon-14 and argon-41, which would be released from
the reactor stacks. Releases of tritium, resulting from moderator evaporation
during charge and discharge operations, and the rate of accumulation of
tritium in the disassembly basins and seepage basins also would depend on
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Tc I Table 4-5. Expected Combined Atmospheric Releases from K-, L-, and
P-Reactor Operation (curies per year)a”

Radionuclide Total

Tritiumb 1.97 x 105

Carbon-14 4.17 x 101
Argon-41 5.70 x lo~
Krypton-85m 1.49 x 103
Krypton-87 1.03 x 103
Krypton-88 1.55 x 103
Iodine-131 8.60 x 10-3
Xenon-133 6.30 X 103
XenOn-135 2.29 X 103
Unidentified beta- ammac

8
3.13 x 10-4

Unidentified alpha 6.61 x 10-6

a. Derived from WSRC, 1989c.
b. Includes evaporative losses at ground level from the disassembly basins

and the seepage basins.
c. Assumed to be strontium-90.
d. Assumed to be plutonium-239.

power level. Lower power levels would decrease the frequency of charge and
discharge operations and the rate of tritium accumulation in these basins
(WSRC, 1989c).

4.1.2.2 Wastew~ter Discbarges of Radioactivitv

K-, L-, and P-Reactors are similar in design and, therefore, would discharge
similar liquid effluents to the environment. During normal operations, they
would discharge radioactive materials in liquid effluents as a result of small

TC Iprimary coolant leaks into the secondary cooling water in the reactor heat
exchangers and by release from sumps (after analyses) to the process sewer,
and from there to an NPDES-regulated outfall.

In addition, deionized liquids would be discharged about twice a year from the
disassembly basins to the reactor seepage basins (containment basin in
K-Area). The disassembly-basin water would be filtered, deionized, and
monitored before being discharged to the seepage basins. Tritium, which would
not be removed by any of these treatments, would be the major radionuclide
discharged to the basins; only trace amounts of other radionuclides would be

TE Iin the water discharged to the basins. Table 4-6 lists the combined expected
annual liquid radioactive releases from K-, L-, and P-Reactors to seepage
basins.

TE ITable 4-7 lists the combined expected annual liquid radioactive releases from
K-, L-, and P-Reactors to surface stress. These values incIude measured
migration of tritium from seepage basins a“d direct discharges to streams from
reactor heat exchanger COOling water, process sewers, and overflows from Par
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Table 4-6. Expected Combined Liquid Releases to Seepage Basins from I Tc

K-, L–, and P-Reactor Operation (curies per year)a

Radionuclide Total

Tritium
Phosphorus-32
sulfur–35
Chromium-51
Cobalt-58, -60
Strontium-89
StrOntiwn-90
Zirconium, Niobium-95
Rutheniurn-103,-106
Antimony–124, -125
Iodine-131
Cesium-134
cesim–i37
Cerium-141, -144
Promethium-147
Unidentified beta
Unidentified alpha

1.21 x 104
1.24 X 10-3
2.83 X 10–2
2.19 X 10-1
5.12 X 10–3
1.63 X 10-3
1.02 x 10–3
5.38 X 10–2
2.89 X 10–3
6.81 x 10-3
2.64 X 10-2
9.36 X 10-3
9.55 x 10–2
4.12 X 10-2
8.79 X 10-3
3.99 x 10-1
4.58 X 10-3 I ‘rC

a. Derived from WSRC, 1989c.

Table 4-7. Expected Annual Liquid Releases to Surface Stresms from I TE
K–, L–, and P-Reactor Operation (curies per year)a

Radionuclide Total

Tritium 1.16 X 104
Cobalt-58, -60 1.00 x 10-3
Cesium-137 3.33 x 10-7
StrOntium-90b 1.30 x 10–2

I
Tc

PlutOniwn-239c 3.19 x 10-4

a. Derived from WSRC, 1989c, includes direct discharges from reactors and
migration to streams.

b. Includes unidentified beta and gamma.
I
Tc

c. Includes unidentified alpha.

Pond, L-Lake, and certain basins. The values are based on annual average
releases from 1984 to 1986 (WSRC, 1989c).

Liquid releases are reactor-specific because of the varying contribution of
tritium from seepage basins. Releases other than tritium would be treated the
same for the three reactor areas (Marter, 1989).
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Groundwater in K-Area flows to the east, discharging at Pen Branch, and to the
west, discharging at Indian Grave Branch. Indian Grave Branch merges with Pen
Branch and flows toward the mouth of Steel Creek, which discharges at the
Savannah River.

Groundwater in L-Area flows to the southeast toward L-Lake and to the west
toward Pen Branch. P-Reactor lies on top of a water table “mound”; therefore,
groundwater moves in all directions from P-Area. Prnbable discharge points
are Steel Creek, Par Pond, and Meyers Branch.

The water from seepage basins would enter shallow aquifers where tritium
undergoes radioactive decay as it migrates to outcrops at onsite surface
strems. Transport and flow modeling results have shown that migration from

TE Ithe K-Area basin to Indian Grave Branch takes as long as 6 years; from,
L–Reactor basin to L–Lake, as long as 5 years; and from P-Reactor basins to
Steel Creek, as long as 30 years. The migration pathway from P-Area to Steel
Creek has a large vertical hydraulic gradient that causes the water table to
move vertically before it moves horizontally (WSRC, 1989a). Migration from
P–Area can also move to Par Pond and Meyers Branch over presumably longer
periods of time.

Reactor operation at less than full power would result in leSS frequent
discharges of the ssme volume of purge water; therefore, reduced amounts of
radionuclides wnuld be discharged to the seepage basins. In addition, the

‘c carryover of radioactivity in moderator to the disassembly basins decreases
with power levels, because lower power levels would decrease the frequency of
charge and discharge operations (WSRC, 1989a). As a result, the concentration
Of radionuclides reaching the groundwater would be reduced. The movement of
radionuclides in groundwater to surface streams does not depend directly on
reactor power levels.

4.1.2.3 Dose Com itments from Reactor ODeratiOnS

4.1.2.3.1 Msximum Individual Dose from Atmospheric Releases

The hypothetical member of the public who would receive the highest dose from
atmospheric releases frOm K_, L-, and P-Reactors was assumed to be located
continuously at the SRS boundary in the southwest sector. The selection of
the location of maximum potential dose in this sector was based on
considerations of distance to the SRS boundary, releases to the atmosphere,
and meteorological dispersion characteristi~~.

The c~lculated msximum committed effective dose equivalent to this hypo-
thetical individml was 0.34 millirem as the result of combined annual K-, L-,
and P-Reactor atmospheric releaSeS, which is within the limit of 10 millirem

L-78-40Iper year fOr the Site from the air pathway (EpA, 1989a). An average annual
dose of 296 millirem from natural radiation is received by an individual
liVing near the SRS. A reduction in reactor power levels would reduce this
dose, but not in a directly proportional manner. The only radionuclide
releases to the atmosphere directly dependent on power level, carbon-14 and
argOn-41, contribute 7 and 30 percent, respectively, of the atmospheric dose.
Thus, 37 percent of the atmospheric dose would depend directly on power level
(WSRC, 1989c).
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On an individual reactor basis, the calculated maximum annual comitted
effective dose equivalent is O.17 millirem from K-Reactor, 0.14 millirem from
L-Reactor, and 0.15 millirem from P-Reactor. The location of maximum
potential dose is different for each reactor. Therefore, the maximum dose to
a hypothetical individual from the combined K–, L-, and P-Reactor atmospheric
releases reported above is less than the sum of thO?e frOm the individ~l
reactors when treated as a single point source.

4.1.2.3.2 Population Dose from Atmospheric Releases

The collective committed effective dose equivalent tO the POPulatiOn ‘f
852,000 (projected for the year 2000) living witbin 80 kilometers Of the SRS
was calculated to be 21.4 person-rem from combined annual atmospheric releases
from K-, L-, and P-Reactors. This same population would receive an average
annual dose of 252,000 person-rem from natural radiation.

4.1.2.3.3 Maximum Individual Dose from Liquid Releasea

Tbe hypothetical member of the public who would receive the highest dose from
liquid effluents from K-, L-, and P-Reactor operation was assumed to live near
the Savannah River, dowastresm from the SRS. This individual was assumed
conservatively to use river water regularly for drinking, to conawne fish from
the river, and to receive external exposures from shoreline activities,
swimming, and boating. In addition, this individual was assumed to eat more
fish than an.average person.

The calculated maximum committed effective dose equivalent to this

hypothetical individual as a result of combined annual K-, L-, and p-ReactOr
liquid releases was 0.032 millirem, which is within the DIJE limit Of 100
millirem per year (DOE, 1990a), as well as the 4-millir~-per-year drinking-I ‘E
water standard (EPA, 1987). This dose is primarily from K-Reactor (71 percent
of the total). The doses from L- and P-Reactora are 13 and 16 percent of the
total, respectively.

4.1.2.3.4 Population Dose from Liquid Releaaes

Savannah River water is not used for drinking within 80 kilometers downstream ~c
of the SRS; therefore, the dose to tbe population in this area would come from
liquid releases of SRS origin, from eating fish and shellfiah, from shoreline
activities, and from swimming and boating.

Tbe collective committed effective dose equivalent tO the POPulatiOn Of
852,000 (projected for the year 20 O) living within 80 kilometers of the Site

!was calculated to be 7.4 x 10- persOn-rem frOm cOmbined annual liquid
releases from K–, L-, and P–Reactors. This same population would receive an
average annual collective dose of 252,000 person-rem from natural radiation.

The Beaufort-Jasper and Port Wentworth population groups use the Savannah
River as a source of potable water. Although these groups are beyond tbe
80-kilometer radius of the SRS (about 160 kilometers downstream), their
drinking-water doses have been calculated. A projected population of about
317,000 people will be consuming water from the Beaufort-Jasper and Port
Wentworth water treatment plants by the year 2000. The collective committed
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effective dose equivalent delivered to these populations from drinking water
was calculated to be 9.3 person-rem from combined annual K-, L-, and P-Reactor
liquid releases. These populations would receive an average annual collective
dose of 94,000 person-rem from natural radiation. This population dose is
primarily from K-Reactor (71 percent of the total). The population doses frem
L- and P-Reactors are 13 and 16 percent, respectively, of the total.

4.1.2.3.5 Comparison of Doses from Alternative Purge-Water Disposal Options
L-45-03
L-45-04
L-49-01 ‘Table 4-8 compares the maximum f.ndividual and population doses from the
L-78-02 discharge of disassembly-basin purge water to seepage basins to those
L-78-25 resulting from direct discharge to streams and evaporation to the atmosphere.
L-78-41
S-06-03
S-11-04 Both the individual and collective doses were calculated to be highest for the
C-02-06 direct-discharge alternative.
A-12-02

However, the maximum individual dose for any of

the methods of tritium release (i.e., through the current use of seepage

basins, through the proposed use of direct discharge, or through evaporation
to the atmosphere) is a small fraction of applicable standards.

4.1.2.4 ~m-137 and Cobalt-60 ~u ion Dose Commit t&

SRS has released cesium-137 to onsite streams and bottomlands, including
Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek (see
Figure 3-7). Most of this cesium-137 [about 460 curies (Du Pent, 1981)]
originated from releases in the 1960s from fuel storage facilities at the five
production reactors operating at that time. Additional releases between 1955
and 1980, totaling as much as 100 curies, included discharges to Fourmile
Branch from the ZOO-F and 200-H Separations Areas, weapone test fallout, and
other eources (Du Pent, 1981; DOE, 1984a), Of the 560 curies released to
oneite streams, approximately 290 curies (Du Pent, 1981) have been measured in
transport at stream monitoring stations at Road A (SC Highway 125).

Approximate y 66 curies of cobalt-60, formed by nautron activation of
stainless eteel in the reactors, were releaseclto onsite streams in the years
following startup of the firet reactor in December 1953 (DOE, 1984a), An
estimated 27 curies (15 from L-Reactor and 12 from P-Reactor) of this total
were discharged to Steel Creek. Cobalt-60 haa a half-life of ,5.26 years;
therefore, meet of thie radiocobalt has been eliminated through radioactive
decay, For exemple, only an estimated 2,1 curies of cobalt-60 remained in the
Steel Crsek-Savannah River system in 1984 (DOE, 1984a).

Environmental concerns for the remobilization of the cesium-137 and cobalt-60
in Steel Creek aeaociated with the restart of L-Reactor operation prompted
special studies, starting in 1983, to measure cesiw-137 and cobalt-60 in the
Savannah River (DOE, 1984a, 1987b). Smpling stations for these measurements
are located at Shell Bluff (upriver) and the Highway 301 Bridge (downriver),
River flow is also meaeured upriver and downriver of the SRS (Du Pent, 19S&c,
1985b; Zeigler, Lawrimore, and Heath, 19S6\ Zeigler et al., 19S7; Mikol et
al., 198S; Davis, Martin, and Todd, 19S9), Cesium-137 has been detected in
theee special studies of river water, but cobelt-60 has not been detected.

The annual SRS contribution of cesi~-137 to the Savannah River can be
estimated by multiplying total ann~l flow by the mean annual concentration of
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cesium-137 and subtracting the upriver value from th~ downriver value. For ,
/

example, for 1983 the downriver flow of 1.19 x 101 cubic meters with an
average concentration of 0.067 picocurie per liter resulted in O.797 curie
being carried from the SRS vicinity. The upriver flow of 9.9 x 109 cubic
meters with an average concentration of 0.016 picocurie per liter, delivered
O.159 curie to the SRS vicinity. The difference, 0.638 curie, represents the
SR8 contribution of cesiam-137 in 1983.

From 1955 to 1985, approximately 600 curies of cesium-137 were released from
K-, L-, and P-Reactors. About 13 curies of cesium-137 remain in Indian
Grave/Pen Branch; about 164 curies of cesium-137 remain in Steel Creek; and

~Eabout 116 curies of cesiw–137 remain in Lower Three Runs Creek, for a total
of about 293 curies (decay corrected). Table 4-9 lists these discharges. The
contribution of cesium-137 in Lower Three Runs waa due to releases from
R-Reactor, which was shut down in 1964.

TCITable 4-10 lists the average flow rates of the three stream systems that would
receive K-, L-, and P-Reactor cooling system and other discharges during
operation and the flows expected after termination of operation. Sections 4.2
and 4.3 discuss alternatives that would involve terminating the operation of
one, two, or three reactors at SRS. Section 4.3.3 diacuesea cooling water
withdrawal and discharge associated with the termination of three SRS
reactors. This analysis qualitatively indicates that the greatest potential

~Efor redistribution of cesium-137 would exist in Steel Creek when L-Reactor was
operating (high flow), and the lowest potential for resuspension would occur
in Indian Grave/Pen Branch when K-Reactor was not operating (low flow) or when
K-Reactor was operating with a cooling tower. Sections 4.2 and 4.3.12 discuss
the impacts caused by termination.

The continued operation of K-, L-, and P–Reactors would result in little
change in the remobilization of cesium-137 from SRS strexms. This ie based on
extensive measurements of cesium-137 concentrations in the Savannah River
below SRS during reactor operation and the effect of L-Reactor operation from
1985 to 1988. Cesium-137 concentrations would remain at or near their present
levels, 0.05 to 0.2 picocuries per liter in the Savannah River below SRS.

The current annual average ~esim-137 concentrations in the river belOw SRS do
L-78-42 not exceed 0.1 percent of the U.S. Environmental Protection Agency (EPA)

cesinm-137 annual average drinking-water
liter.

standard of 200 picocuries per
The annual average cesium-137 concentration should remain at or below

0.5 percent of the EPA standard during K-, L-, and P-Reactor operation (WSRC,
1989c).

TCITab1e 4-11 lists SRS cesiwn-137 transport results for 1983 and similar
calculations performed for 1984 through 1988. Over this 6-year period, the
estimated average annual ralease of cesium-137 from SRS streams to the
Savannah River was approximately 0.51 curie. Based on the values listed in

TE[Tab1e 4-11, the restart of L-Reactor in Octobar 1985 did not have a
significant impact on cesium-137 transport in the river resulting from SRS
operations. By analogy, the continuing operation of K-, L-, and P-Reactors
should not increase cesi~–137 transport significantly in the river. The
anticipated SRS contribution of cesinm-137 transport should remain in the
range of O.25 to O.77 curie per year (mean ~ 2 standard deviations).
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TE I Table 4-11. Cesium-137 Transport in the Savannah
River Resulting from SRS Operation

L-78-43

L-78-43

Mean Mean
River Flow CS-137 Transport

Year (L/yr)a (pCi/L) (Ci/yr)

Above SRS

1983 9.91 x 1012
8.94 X 1012

0.016 0.16
1984 0.012 0.11
1985 6.69 X 1012 0.015 0.10
1986 5.33 x 1012’ 0.021 0.11
1987 5.70 x 1012 0.010 0.06
1988 4.68 X 1012 0.014 0.06

Mean Mean Transport
River Flow CS-137 Transport from SRSC

Year (L/yr)a (pCi/L) (Ci/yr) (Ci/yr)

Below SRS

1983 1.19 x 1013 0.067 0.80
1984

0.64
1.07 x 1013 0.064 0.68

1985
0.58

8.02 X 1012 0.077 0.62 0.52
1986 6.06 x 1012 0.11 0.69
1987

0.58
7.22 X 1012 0.074 0.53

1988
0.48

5.15 x 1012(C) 0.065 0.34 0.27

I 6-year average 0.51

I Standard deviation = A 0.13

a. Liters per year x 3.17 x 10-11 = cubic meters per second.
b. Transport from SRS is the difference between the mean transport above SRS

and tbe mean tranaport below SRS.
c. Measured below Vogtle Electric Generating Plsnt.

The maximum committed effective dose equivalent to a member of the public was
calculated to be 0.28 millirem as a result of annual cesium transport to the

~ 1Savannah River from total SRS operations. The corresponding dose to this same
individual resulting from only those streams directly affected by K-, L-, and

TE P-Reactor operation is O.20 millirem. Both of these doses are within tbe DOE
limit of 100 millirem per year (DOE, 1990a).

The collective committed effective dose equivalent to the population of
852,000 (projected for the year .2000) living within SO kilometers of the SRS
was calculated to be O.79 person-rem from annual cesium transport to the
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Savannah River from total SRS operations. This population would receive an
annual collective dose of 252,000 person-rem from natural radiation. The
calculated dose to the projetted population of 317,000 people who will consume
water from the Beaufort-Jasper and Port Wentworth water treatment plants in
the year 2000 was 0.32 person-rem from annual cesim tranaport to the river;
that population would receive an annual collective dose of 9fI,000 person-rem
from natural radiation. The corresponding doses to the population groups
living within 80 kilometers of the SRS and at Beaufort–Jasper/Port Wentworth
from only those streams directly affected by K-, L-, and P-Reactor operations
are 0.58 and O.23 person–rem, respectively.

Because of the nonuniform distribution of the cesiw-137 deposits in onsite
streams, the operation of each reactor would contribute a different fraction
to the overall SRS release of remobilized cesiwn. K-Reactor discharge
remobilization via Pen Branch would contribute about 4 percent; L–Reactor, via
SteeI Creek, would contribute about 40 percent; and P-Reactor would contribute
about 29 percent of the total, via Lower Three Runs Creek. The remaining 27
percent would be remobilized frnm Fnurmile Branch via the 200-Area
discharges. The operation of the K-Reactor conling tower would reduce the
L-percent contribution to a significantly smaller smount.

4.1.2.5 s r f ff ite D a~ K-. L-. an -Re ctor
Deration

For each of the alternative purge-water dispnsal options, Table 4-12I TE
summarizes the msximum individual consnittedeffective dose equivalents and
collective committed effective dose equivalents from combined annual K-, L-,
and P-Reactor operation. The totals for individual doses are conservative
maximums; to receive these doses, the “composite” individual would have to
occupy several locations simultaneously.

The composite m~imw individual dose of 0.58 millirem for the seepage-basin ~c
alternative is in addition to the average annual dose nf 296 millirem from
natural radiation received by an individual living near SRS; it is within the
DOE limit of 100 millirem per year from all pathways and the EPA limits of 10
millirem per year for the Site from the air pathway nnly and 4 millirem per L-78-40
year from the drinking-water pathway only (DOE, 1990a; EPA, 1987, 1989a). The
collective dose to the 80-kilometer-radius population (852,000 people) and
downriver water-consming population groups (317,000 people) is 31.5
person-rem. The annual collective dose received by these population groups
from natural radiation is 346,000 person-rem. Additional calculations were
made to estimate the collective dose to the population living within 16.1
kilometers of the SRS boundary resulting from annual operation of one
reactor. The collective dnse to this population of approximately 65,100
(projected for the year 2000) was calculated tn be 1.32 person-rem per year
from atmospheric releases. This collective dose is equivalent to an average
individual dose of 0.02 millirem per year.

4.1.2.6 Hea~ nd P-Reactor Overati~

The health effects reported in this section asswe continued periodic
discharge of the disassembly-basin purge water to seepage basina. Table 4-13 TC
compares the health effects from discharge to seepage basins to those
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Tc

Table 4-13. Annual Health Effects from Alternative
Purge-Water Disposal Options

Health Effect Seepage Baain Direct Discharge Evaporation

Msximum individual fatal cancer 2.3 X 10-7 2.7 X 10-7 2.3 X 10-7
risk

80–kilometer population excess 8.8 x 10-3 8.8 x 10-3 9.1 x 10-3
cancer fatality

Downriver water-consuming 3.8 X 10-3 8.1 x 10-3 3.8 X 10-3
population excess cancer fatality

~c resulting from direct discharge to stresms, and to those resulting from
evaporation to the atmosphere.

I
The calculation of radiation-induced health effects that could occur as a
result of atmospheric and liquid radioactive releasea from K-, L-, and
P-Reactor operation was based on EPA health-risk estimators (EPA, 1989b). The
risk stimator used was 400 cancer deaths per 1,000,000 person-rem exposure (4
x 10-z per person-rem). Multiplying the maximum individual dose (from Table
4-1 ) by this risk estimator results in an annual fatal cancer risk of 2.3 x

$TE 10- tO that individ~al , Similarly, multiplying the regional ~pulation doses
(from Table 4-12) by this risk estimator projects 8.8 x 10- excess cance$
fatality in the population within 80 kilometers of the SRS and 3,8 x 10-
excess cancer fatality in the downriver water-consuming populations of Port
Wentworth and Beaufort-Jasper as a result of annual reactor operations.

Vital statistics on mortality rates from all ~an~er typeS for 19S6

(~, 1989) indicate that the rates for
rc South Carolina (171 deaths per 100,000 population) and Georgia (169 deaths per

100,000) were below the rate for the United States as a whole (195 per
100,000). Thus, the calculated health effects would not be diacernable, were
they to occur.

L-02-02

Two recent epidemiological studies have confirmed that tbe riske from nuclear
facilities, if they exist, are not detectable, The first, by the National
Cancer Inetitute/National Institutes of Health (Jablon et al,, 1990), examined
mortality rates from leukemia and other forms of cancer in populations around
62 nuclear sites in the United States, including SRS and other DOE and
cofmnercialfacilities, and found no evidence to link theee sites to excees
deaths from cancer (eee Appendix B, section B,1,5), The eecond etudy (Hatch
et al., 1990), which dealt with cancer in the population around the Three Mile
Island plant after the 1979 accident, found no avidence that the accident had
influenced cancer risks in the area.
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The fifth in a series of National Research Council committee reports on the
biological effects of ionizing radiation (BEIR V), which WaS released in

mid-December 1989, updates the findings of the 1980 BEIR III committee report
on the risks of ionizin~ redietion exposure. An evaluation of this report and
its implications for DOE operations and standards ie under way; eimiler
evaluation are being performed by national and international radiation
protection organizations. The mean value in BEIR V for increased cancer
mortality due to an acute whole body dose of 10 rem to 100,000 individuals
(i.e., 1,000,000 person-rem) is about 785 (760 for males; 81O for females), or ~~
about 7.9 x 10-4 per person-rem. BEIR V also indicates that “for low LET
radiation, accumulation of the same dose over weeks or months, however, is
expected to reduce the lifetime risk appreciably, possibly by a factor of 2 or
more”, Thus the risk factor used in this EIS of 4 x 10-4 per person-rem for
normal releaees of radioactive materials is consistent with the findings of
the BEIR V Committee.

4~1,2.7 ~

At K-, L-, and P-Reactors, DOE minimizes the occupational dose in keeping with
the as-low-as-reasonably-achievable (ALARA) principle. All personnel who work
in or enter areae that have the potential for radiation exposure receive
personal monitoring devices. In addition, the SR8 maintains a comprehensive
bioassay program for all employees who work in areaa with a potential for
biological uptaka of radioactivity. Table 4-14 lists historic dosel ~E
commitments to workers in the C-, K-, and P-Reactor areas during operation at
full power and with the moderator containing typical amounta of tritium. When
L-Reactor operated at full power during part of 1985 and 1986, the heavy-water
moderator contained little tritiw. During 1987, all reactors operated at
partial power; in 1988 thay were ahut down after operating at 50 percent of
full power.

Table 4-14 lists average and maximum doses resulting from 11 reactor-years of I TE

operation with tritium in equilibrium in the moderator. The annual average
occupational dose commitment per reactor-year waa 56 person-rem. The use ofI ~c
the heelth-risk eetimator presented in Section 4.1.2.6 would result in an
excess cancer risk of 0.02 fatality per reactor-year in that workforce. The
workforce for a reactor araa varias with the amount of construction work and
work crew aasignmenta consistent with program schedules. The average
workforce in each reactor area is about 400 people; thus, the average annual
individual dose to workers in the K-, L-, and P-Areas would be about 140
millirem during continued reactor operation, which is within the DOE limit of
5,000 millirem per year (DOE, 1988a): because there ie no current guidance for !CC
everege expoeure, the DOE limit ie for comparison purposes only.

The maximum individual dose during the period listed in Table 4-14 was 2,800
millirem. The personal exposure guideline set by DOE is 5,000 millirem per
year; the guideline set for the SRS by the past and present Operating ::;::2
Contractors is 3,000 millirem per year. Between 1952 and 1989, the DOE end
SRS guidelines were exceeded 2 and 48 times, respectively.

The first dose that exceeded 5,000 millirem occurred in 1956, when an employee
assimilated tritiw while working in the Separations Area. Hie eetimated Tc
total whola-body dose aquivalant dua to tritium was 10,300 millirem and his
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TR 1 Table 4-14. Occupational Dose in Reactor Areas with. . 1
Mode~ator Tritium in Equilibriuma~b

L-72-01
Reactor (collective person-rem per year) Maximm

Individual
Dose

Year c K P (millirem)

Tc

Tc

1983 59 61 54 2,800
198LI 59 61 48 2,000
1985 60 51 42 1,900
1986 Shutdown 59 57 2,000

Average 59 58 50 2,200

Overall average per reactor-year - 56 person-rem

a. L–Reactor operated in November-December 1985 and 1986 but moderator
contained little tritium.

b. References: Du Pent, 1985c, 1986b, 1987b.

external dose equivalent for that year was 200 millirem. His estimated
whole-body radiation dose equivalent for the year was 10,500 millirem. ‘The
second dose that exceeded the DOE annual guideline occurred in 1971, when an
employee’s thermoluminescent dosimeter (TLD) badge registered 23,600 millirem
in 1 month. An inveatigation determined that the employee received only 100
millirem during that month and that the TLD badge had been exposed to an
unknown source. The employee’s annual dose for 1971 was recorded as 24,800
millirem, although his actual exposure was only 1,335 millirem.

The SRS Health Protection Department maintains radiation dose records for all
occupational workers on the Savannah River Site.

4.1.2.8 Solid Law-kve 1 Radioactive Waste

Annually, K-, L-, and P-Reactors would generate about 640, 675, and 690 cubic
meters, respectively, of solid low-level radioactive waste. This waste would
be packaged and transported to the SRS low-level waste burial ground. The
burial ground is divided into sections to accommodate different levels of
radioactivity. The waste is buried in trenches about 6 metars deep and 6
meters wide. The exact location of each burial trench is defined, and
accurate records are kept of the contents of each trench.

At present, low-level radioactive waste from the reactor areas is separated
into two types, trash in metal burial boxes and metal scrap from fuel and
target disassembly operations. fiisting burial space for trash will be filled
by the first quarter of 1992; for metal scrap, space will be filled in the
fourth quarter of 1991. When existing burial space is full, DOE plans to put
a new burial ground into operation just north of the existing burial ground.
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The new burial ground will have the capacity to accommodate waste generated
during 20 years of operation of SRS facilities.

Many monitoring wells are used to measure radioactivity concentrations in
groundwater flowing beneath the burial ground. These include wells inside the
border of the burial ground and others along its perimeter. The tritiw,
total radium, gross alpha, and nonvolatile beta measurements that are made are
reported to the public in the Annual Environmental Reports published by DOE.
Based on the activity levels in the groundwater, appropriate remedial actions ~.78.4
are taken to minimize the transport of radioactive constituents from the
burial ground. These actions assme that doses to workers and to members of
the public are maintained well within appropriate regulatory guides. The
Final EIS on Waste Management Activities for Groundwater Protection (DOE,
19S7C) contains results of groundwater monitoring; the Annual Environmental
Reports for the SRS also present these results.

4.1.2.9 Ji “~ tive Wast=

As a result of the operation of the chemical separations areas, SRS generates
about 460,000 cubic meters per yaar (design flow rate) of liquid low-level
radioactive wastes, including contaminated cooling water and storm water
runoff. These wastes are treated in the F- and H-Area effluent treatment
facility (ETF) and released through an NPDES outfall to Upper Three Runs
Creek. Solid waste residuals resulting from ETF treatment are disposed of as
saltstone in Z–Area.

4.1.2.10 Mixed~

SRS reactors and support facilities generate an estimated 4,750 cubic meters
of liquid and solid mixed waates (low–level radioactive plus hazardous
components) annual1y. These consist of contaminated solvents and oils,
contaminated equipment, rubble and job control wastes, and mixed-waste sludges
from ETFs (M-Area and F- and H-Areas). Mixed wastes are stored in interim-
status storage facilities for eventual disposal or treatment on SRS.

4.1.2.11 ~E

The SRS chemical separations facilities generate an estimated 1,130 cubic
meters of transuranic (TRU) wastes annually. This amount is in addition to
approximately 10,000 cubic meters held in retrievable or nonretrievable
storage. Much of the newly generated and retrievable stored TRU waste will be
processed and certified for evantual disposal at the DOE Waste Isolation Pilot
Project. The nonretrievably stored TRU waste is secured in the low-level
radioactive waste burial ground.

k.1.2.12 High-Level Liauid Radioactive Wm

The amount of high-level liquid radioactive waste estimated to be generated at
SRS as a result of K-, L-, and P–Reactor operation is about 1,600 cubic meters
per year. These wastes would be transferred from the chemicaI separations
areas directly to the high-level waste storage tanks. The three pretreated
components of these wastes (salt, sludge, and supernatant) eventually will
treated by the saltstone process (decontaminated salt) or the Defense Waste
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Processing Facility (DWPF) vitrification process (high-level components) for
ultimate disposal in Z–Area or an offsite geologic repository. Canisters
containing the vitrified high–level waste will be stored in a belowground
concrete vault until the geologic repository is operational.

Saltstone and vitrification processing will also take place independently of
reactor operation to work off the 30-year inventory of stored high-level
liquid wastes at the rate of 5,000 to 10,000 cubic meters per year.

4.1.3 ACCIDSNTS

4.1.3.1 Reactor Accidents

The SRS production reactors are designed and operated to ensure the safety of
the public, the operating staff, the Site, and the environment by preventing,
arresting, or mitigating the effects of accidents. To ensure that these
designs and operating practices are consistent with current safety
requirements and experience, DOE performs continuing evaluations of potential
malfunctions and system failures that can lead to accidents.

The following sections discuss accident experience and prevention on the SRS;
describe the features that mitigate accident consequences; discuss the effects
of systern modifications that influence accident occurrence, accident
consequences, or accident consequence mitigation; describe the types of
accidents analyzed for the SRS production reactors; and assess the
consequences and risks associated with postulated reactor accidents. The
consequences and risks associated with such accidents do not differ
significantly with the nuclear material being produced (see Sections 4.1.3.1.4
and 4.1.3.1.5).

Risks from operating K–, L–, and P-Reactors at reduced power levels would be
~-&&-06smaller than, and bounded by, risks from full-power operation. In addition,
c-04-06in Section 4.1.3.1.5, the subsections entitled Reduced-Power Operation and

MultiDle-ReactOr OtIeration discuss reduced-power effects and the effects of
multiple reactors.

4.1.3.1.1 Accident Experience and Prevention at the Savannah River Site

Accident ExDerience

In the context of safety engineering, an CIaccidentc!is generally an unplanned
event that can result in demage to property or individuals. The accident
analysis in this EIS examines the consequences and risks of such potential
unplanned events. Although no reactor accidents have occurred on the SRS that

TE Ihad significant offsite impscts, incidents have occurred that deviated
markedly from the accepted normal operation of the reactors.

A task force established in 1985 by the previous Operating Contractor exsmined
the Reactor Incident (RI) Reports doc~enting such incidents and identified SO
RIs judged to be the most significant in the history of the SRS (Du Pent,

TE11985d). Table 4–15 s~arizes the 30 incidents. Seven of these incidents
resulted in releases of radioactivity; six were associated with reactor
OPeratiOn (No. 5, 7, 11, 15, 19), and the other one (No. 12) involved testing
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unplanned events. Although no reactor accidents have occurred on the SRS that

TE Ihad significant offsite impscts, incidents have occurred that deviated
markedly from the accepted normal operation of the reactors.

A task force established in 1985 by the previous Operating Contractor exsmined
the Reactor Incident (RI) Reports doc~enting such incidents and identified SO
RIs judged to be the most significant in the history of the SRS (Du Pent,

TE11985d). Table 4–15 s~arizes the 30 incidents. Seven of these incidents
resulted in releases of radioactivity; six were associated with reactor
OPeratiOn (No. 5, 7, 11, 15, 19), and the other one (No. 12) involved testing
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Table 4-15. SRS Reactor Incidents of Greatest Significance I !cE

No.
—

1

2

3

5

6

7

8

Date Synopsis

1/12/60

1/3158

4124164

2/11172

5/10/65

5124f6b

11/09/70

2112164

Power overshoot - Numerous procedure violations resul ted in
500-MW/minute power rise (procedural limit is 40 W/minute)
and first power leveling at 1,250 ~ (prOcedure requires 40
NW) when attempting to recover from reactor scrsm. Power
overshoot was minimum of 450 MW; boiling in assemblies would
have occurred in another f+Oseconds.

Reactor critical on safety rods - prOcedure viOlatiOns
permitted reactor criticality on safety rods; reactor was
not shut down until Reactor Technology personnel so ordered.

Unwanted power increase - Operator inattention during
scheduled reactor shutdown resulted in inadvertent power
increase from 500 MW to 925 MW within 2.5 minutes during
repositioning of partial control rods to bottom of reactor.

Technical limit exceeded - Inadequately controlled
operations to insert full control rod for radial flu
control resulted in twice exceeding technical limit for
channe1 effluent temperature (by 1.5°C and 2.2”C).
Inspections indicated no fuel damage.

Reactor tank top leak - Sleeve raised during power operation
resulted in significant leak and reactor scram; operator
disregard for low moderator level alarms after shutdO~
caused delay in observing and correcting leak. About 7,950
liters of moderator spilled.

Loss of reactor scrsm capability - Safety rnds failed tO
drop during manual scrsm at end of Operating cycle due to
short circuit in holding-voltage bus. Safety rod scram
capability had been unavailable for as long as 40 days Of
operation.

Source rod failure - Melting of source rod during discharge
resulted in 6,250 Ci on filters, 85,000 Ci in process area
(of which s ~ 10-~ Ci was released), and 600 PersOn-rem

accumulated by 900 people during cleanup.

Reduction of forced cooling during shutdown - During reactor
shutdown, with irradiated assemblies in reactor, primary
coolant flow was reduced to that provided by one or fewer
pumps powered from DC motors (condition of one loop was
unknown) for 10 to 13 minutes.
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ml Table 4-15. SRS Reactor Incidents of Greatest Significance (continued)

No. Date synopsis

9

10

11

12

13

14

15

16

3/24/72

12/5179

5/5157

11/16/57

1/26/70

8j16/85

12122170-
12/27/70

2/25169

Lack of nominal burnout safety factor (BOSF~ mmitoring -
Undetected computer progmmming error precluded BOSFN
monitoring for 66 assemblies during 4-year period. No known
localized assembly damage occurred during that period.

LOSS of offsite power - ~o most significant events
resulting from loss of offsite power were:

● Loss of power to discharge machine in K-Area while it
held irradiated target, and loss of three of four
discharge-machine cooling systems and reactor room spray
systern. Power was restored and discharge completed in
about 2 minutes.

. Failure of both diesel generators in C-Area to start
after 10ss of transformers, and failure of diesel
generator output breakers to close after diesels were
started manually.

Loss of reactor moderator - Inadequate procedures resulted
in poor handling of heat exchanger leak and subsequent loss
of 5,900 kg of moderator and degradation of another 3,600 kg.

Assembly melting in diaasaembly area - SRL heating tests on
irradiated assembly resulted in significant melting;
activity releases were not quantified but required 7 days
for cleanup.

Burnout failure of four aasembliea - Incorrectly calculated
BOSFN limits resulted in burnout in four assemblies that
produced moderator activity levels as high as 5 x 106 cpm/ml
(normal level is approximately 5 x 105 cpm/mI).

Incorrect fuel component charged to reactor - Two inner fuel
tubes were interchanged and misidentified and, after being
charged to reactor, caused rod reversal during power
ascension.

Outer tube melting of fuel aasembly - Localized flow insta-
bility resulted in dmage to outer tube of fuel assembly,
causing four scrsms and small activity release.

Dropped target assembly and housing - Charge-machine
malfunction caused housing containing fresh target to be
raised out of reactor. Operator released housing about 1
meter above its seated position, damaging clam shell but not
monitor pin.
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Table 4-15. SRS Reactor Incidents of Greatest Significance (continued) I TE

No. Date Synopsis

17

18

19

20

21

22

23

24

25

11/9/64

5/26/68

4/18/66

2/3/83

8/28/69

2/1~182

2/19/75

10/29/80

9/2175

Lack of assembly flow and temperature monitoring - Assembly
was incorrectly treated as vacant position, and temperature
and flow monitoring was not provided for about 3 weeks. No
damage occurred.

Cracked target sleeve housings - VibrAtion of mispositioned
slug stabilizers damaged sleeve housings for numerous
targets (severely in some cases). Total failure of housing
during flow monitor bypass would cause assembly melting.

Incorrect incident action alarms - Activity alarms occurring
during fuel failure were disregarded; one alarm setpoint was
subsequently shown to be too low.

Spurious incident action alarms - Spurious alarms caused by
construction personnel were not believed. Procedures do not
state that alarms are to be verified.

Discharge-machine cable-handling system failure - Discharge-
machine movement was stopped during charge and discharge
operations when two chains in cable-handling system broke.

Discharge-machine cable-handling system damage - During
charge and discharge operations, cable-handling system track
was found to be severely dsmaged, which could have prevented
discharge-machine movement.

Target assembly stuck out of reactor - During discharge,
irradiated assembly became stuck in housing with one–third
of target out of reactor; target was discharged 3 hours
later; discharge machine cooling was maintained throughout
incident.

Near-drop of irradiated assembly - During discharge of
target, discharge-machine grasping device began to open, but
target was safely deposited. During investigation of
incident, fresh target waa dropped when grasping device
opened.

Chlorine gas leak – Chlorine leak developed outside during
charge and discharge operations and chlorine gas entered
building. All personnel, except two supervisors wearing
self-contained air-breathing devices, were evacuated. If
all personnel had been evacuated, Incident Action would have
been required, which would have diluted moderator and sent
contaminated heavy water to 190-million-liter basin.
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TE I Table 4-15. SRS Reactor Incidents of Greatest Significance (continued)

No. Date synopsis

26

27

28

29

30

1/9/6S

8/5/76

6f24i69

12i19173

2/9/61

Discharge-machine broken mast chain - During charge a“d
discharge operations, mast chain broke while driving maat
down to engage irradiated assembly, making mast inoperable,

Adjacent target positions vacated - During charge and
discharge operation, fresh target was removed when
charge-machine grasping device failed to ralease it.
Discharge-machine oparators discharged next scheduled
targat, which was adjacent to vacant position,

Raised irradiated fual assembly - Irradiated fuel assembly
wae inadvertently raised from reactor during discharge of
auxiliary assambly orifices. Operator dropped assembly
about 2 metars back into housing without any dsmage,

Raised irradiated fuel assembly - During charge and
discharge operation, irradiated fuel aeaembly caught on
grasping device and was raised about 2 metere, Assembly was
recharged without difficulty.

Fual assembly fitting failure - During diecharge of
irradiated fuel aesambly, top fitting eeparated and as-sembly
remained in reactor. Aseembly was discharged with special
grasping device after steps were taken to mitigate possible
dropping of assembly,

Adapted from Du Pent, 1985d.

in the disassembly area, None of the six events associated with reactor
operation resulted in releases of radioactivity from the SRS in excess of DOE
(or predecessor agency) requirements for normal operation (DOE Order 5480.1A,
Chapter XI, euparsaded by DOE Order 5400.5 in February 1990).

TE[In addition to tha 30 incidents described above, the Integrated Safety
Evaluation Progrm (ISEP) Operating Experience History (OEH) Report (NUS,
19SS) documents the results of a search of RIs generated since 1971. The
purpose of the study documented in the OEH was to screen and categorize the

‘cIresolutions were transferred to the Reactor Safety ~~~~~e~~;~i;~r~;~~fl
events identified as potential ISEP safety topice.

see Sections 2.1.2.7 and 2.1.3.1.1)], using NRC significance criteria for
reportable events at commercial nuclear powerplants. The OEH includes
enaries of forced reactor shutdowns due to design-basis events, reactor-area
releases greater than SRS administrative monthly area ALARA release guidee
(well below DOE limits), and significant problem areas based on reactor
operating experianca.
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SRS management eetablishee annual operating release guides each year for each
area as a tool to ensure that such releases are ALARA, and to alert management[TE
to abnormal releaees. These releaae guides reflect operating experience and
production plans, and are intended to be reduced continuously as technology
and facilities are improved. Actual releases from each area are reported for
each month, and the incremental and cumulative releases are compared to the
preapportionad fractions of the annul raleasa guides applicable to that
month. The release guides for an area represent a very small fraction of
applicable DOE limite. For example, the 1989 atmospheric release guide for
tritiom from K-Area (60,000 curies par year) represents a dose to a maximally
exposed member of the public of about 0.065 millirem per year, comparad to
the EPA limit (under 40 CFR 61) of 10 millirem per year for the Site. IL-78-40

From 1971 through 1987, design-ba.eisevents initiated 53 reactor ahutdowna.
Forty-six of the shutdowns were due to flow-reduction events; 31 of these were
causad by flow reduction in a single aesembly. Tha other flow-reduction
events consistad of losses of power to the secondary cooling water pumps,
Iosees of power to the primary coolant pumps, losses of power to both the
primary and secondary pumpe, lossas of control rod COOlinS* rotovalve
closures, and loss of blanket-gas pressure. The remaining shutdowns caused by
design-basia events were due to reactivity addition events (singla control rod
withdrawal and partial control rod insertions) (NUS, 19S8).

Batwean 1975 and 1987, SRS environmental records describe eeven releases in
the reactor areae in excase of SRS Releaea Guides but well within DOE dose
limits, Table 4-16 summarizes these raleasas. ITE

Two recent incidents providad ineight into the influenca of human performance
on reactor eafety. In August 1988, startup of P-Reactor wae attempted aftar
it had been shut down for eeveral months for seismic modifications. During
the removal of the control rods, the power did not increase as expected.
Helium-3 that had built up in the core from tritium decay was absorbing the
neutrons that would normally maintain the fiesion chain reaction. Rather than
etopping to datarmine why reactor powar was not increasing, the operatore and
control room engineer continued to remova control rods. The necessity of
withdrawing at leaet five more control rods than calculated was not uncommon
due to the difficulty of monitoring the actual rod position and the tandency
of the rods to stick. However, in this case operators pulled out 60 more roda
than expected. Eventually the reactor was shut down when power could not be
maintained, This event posed no threat to the public, but was not consistent
with sound reactor operating practices (DOE, 198Sb).

The second incident occurred on January 22, 19S9. A large pressure transient
(water hemmer) caused dsmage in the secondary system of K-Reactor. The
reactor was not fueled at the time and there was no risk to the health and
safety of the public. Following a functional test of the secondary cooling
water recycle system, a bypass line check valve was left pinned open, contrary
to the test procedure. Three days later a test began that required operation
of the cooling water pumps, but did not require verification of the bypass
line check valve position. When the first pump was started,’it was noted that
the secondary cooling water system pressure WaS lower than expected. AS
required by the test procedure, the cooling water effluent valve was throttled
to increase system pressure; the effluent valve was fully closed, yet pressure
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l!EI Table 4-16. Reactor Area Releases in Sxcesa of SRS
ALARA Release Guides (1975-1987)

Date Area Description

412.0/75 1OO-K Liquid releaae to Pen Branch, approximately 130 kg of
moderator leaked from evaporator stemn coil (6,457 Ci
tritium; 52 mCi ruthenium-103 and -106; 163 mCi
cesium-134; 342 mCi cesium-137; 23 mCi ceriwn-141 and
-144).

10/25/77 1OO-K 2.2 million liters of contaminated water released to Pen
Branch when K-Area disassembly basin overfilled (1,250
Ci tritium; 545 mCi sulfur-35; 250 mCi strontium-89 and
-90; 186 mCi cesiw-137; 159 mCi chromium-51; 143 mCi
cerium-141 and -144; 0.05 mCi alpha).

11/7/83 105-C Atmospheric release of 150 Ci of tritium from target
element leak in disassembly area. Offsite dose
calculated to be 0.004 mrem (Du Pent, 1984d).

12/29/83 105-P 85-Ci release of tritium to Steel Creek from small
moderator leak at distillation pad.

2116/84 105-C 900 Ci of tritium released to atmosphere when cap used
to temporarily seal opening on reactor tank top
dislodged during pressure test of blanket-gas system and
primary coolant spilled. Offsite dose calculated to be
0.008 mrem (Du Pent, 1985e).

6/30}84 105-K 40-mCi release of bromine-82 to atmosphere whan Halon
fire suppression systern inadvertently actuated and
resulted in formation of bromine-82 (and four other
minor isotopes) in annular cavity. Offsite dose
calculated to be 0.00004 mrem (Du Pent, 1985e).

2/87 1OO-K 7,490 Ci of tritium released to atmosphere when tank
overflow caused spill.

Source: NUS, 1988.

remained low. The supervisor then decided that starting another cooling water
pump would increase the pressure. Almost immediately after starting the
second pump, the water hmer occurred. The water hammer was caused as
reverse flow through the check valve caused the mechanical failure Of the

TC[valve gate, and the valve closed. The sudden closure atopped the flow of
water and resulted in a large pressure pulse (DOE, 1989a).

These incidents illustrate the types of events that are potential accident
precursors at the SRS reactors; such incidents are reviewed to determine their
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root causes so appropriate corrective actions can be taken to prevent their
recurrence.

s~~ n

Accident prevention practices and programs, such as those described in Section
2.1, have been in use since operation of the SRS production reactors began in
1953. As the process identified a need for change, DOE undertook projects to
upgrade and supplement existing systems and practices. The history of the
reactor safety evolution on the SRS (Du Pent, 1988b) describes the maflY
upgrades made between 1953 and 1988, which included the following:

● The supplementary safety system (SSS) was installed in 1955 tO prOvide
manual reactor shutdown via the injection of a liquid neutron absorber
if the safety rods fail to drop on demand. Upgrades to shorten the SSS
response time and to automate SSS actaation were implemented in 1974
and 1979, respectively.

● In 1960 and 1961, a major project provided mOisture separators,
particulate filters, and halogen adsorbers (carbon filters) in the
process area ventilation exhaust stream to remove airborne
contamination, particularly iodine-131. In addition, the reactor room
snd process -areas were sealed to minimize leakage around tbe
confinement filters pathway. Carbon coimpregnated with triethylene
diemine (TEDA) and potassium iodide was placed in service beginning in
1976. The chemical form of iodine releaaed depends greatly on the
individual accident sequence and fuel bumup, and cannot be
characterized aa a given percentage. The carbon beds effectively
retain both elemental iodine and organic iodides.

● The automatic incident actinn system added in 1973 automates the
capability for light-water [emergency cooling system (ECS)] additiOn in
the event nf a large primary coolant leak or loss of primary coolant
circulation.

● Studies on confinement carbon filter overheating culminated in 1979
with the addition of the confinement heat removal system (CHRS; see
Section 2.1.2.3.1). To maintain air temperatures low enough to prevent
filter failure, the CHRS in L-Area was upgraded for automatic actuation
in 1988; following reliability studies of the L-Area system, automatic
actuation will be provided in K- and P-Areas.

● The diagnoais of multiple alarms (~) system, which was placed on line
in 1984, aids the operators in managing abnormal reactor conditions by
automatically analyzing patterns of alarms and sensor inputs, and is
especially useful during multiple alarm events.

. In 1988, a moderator recovery system (MRS) was installed tO respond tO
primary coolant leaks smaller than those assumed for the design-basis
accident (i.e., leaks in tbe range of 0.3 to 63 liters per second).
Use of the MRS could make ECS actuation unnecessary and reduce the
amount of contaminated water leaving the reactor building.

L-78-51
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Figure 4-3 shows these and other safety milestones. DOE continues to
TE 1 implement upgrades to incorporate information from recent SRS experiences and

comments from external review groups, and to ensure that standards applied to
SRS reactors more closely approach those applied to commercial reactors.

Section 2.1.2 describes the safety-significant upgrades currently planned, and
those being evaluated for implementation. The severe accident risk assessment
described in Section 4.1.3.1.5 cOnsiders the reactOrs as theY wOuld be
configured when production resumes, including new upgrades in system design.

4.1.3.1.2 Mitigation of Accident Consequences

DOE imposes limits for the safe operation of the SRS reactors under normal and
postulated transient conditions. The governing limits for reactor operation
are called thermal-hydraulic limits. Five types of thermal-hydraulic limits
comprise the lines of defense against consequences associated with reactor
transients:

● Technical limits, which are specified to protect the fuel and target
assembly cladding and the reactor structure for continuous operation at
the limit. Technical limits are applied to the assembly heat flux,
assembly effluent temperatures, and reactor effluent temperature to
ensure that design lifetimes are achieved.

● Transient urotection limits, which have a purpose similar to that for
technical limits, but which are oriented toward the dynamic situation
of faster-acting transients. Transient protection limit calculations
assume safety rod scram occurs; they are applied to assembly heat flux,
assembly effluent temperatures, and reactor effluent temperature to
maintain reactor operation within constraints on fission product
release and reactor damage.

● C9nfinement protection limits, which maintain the integrity of the
airborne activity confinement system (AACS) during specific postulated
transients not terminated by safety rod scram. Prevention of a major
breach in the reactor tank and/or primary coolant system boundary is
the criterion used to protect the confinement system. To achieve this,
steam pressure forces are limited to values less than those required to
lift the plenum, which precludes high rates of stea release tO
confinement, by requiring timely SSS actuation to prevent attaiment of
a damaging pressure level.

● Smer9e cvn cooling limits, which are imposed on assembly effluent
temperatures to ensure that the ECS is capable of maintaining a
coolable core geometry in the event of a loss-of-primary-coolant or a
loss-of-primary-coolant-circulationaccident.

● Deratinw limits, which establish the highest authorized OPerating
power level for continuous reactor operation. Operating limits are
derived by finding the most conservative operating parameters, as
defined by the previous limits, and adding a margin to account for
normal process fluctuations and instrument errors.
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The employment of thermal-hydraulic limits in SRS reactor operation ensures a
coolable inplace core geometry following any of the transients, and that
significant radiological releases would not occur. In addition to the lines
of defense provided by the thermal–hydraulic limits, the reactor design
features and SRS features described in the following paragraphs, along with
the emergency planning described in Section 3.9, act to reduce the
consequences of accidents.

Reactor Desire Featurea

Reactor Shutdown Systerns

Several redundant and diverse systems operate to shut the reactor dOwn
rapidly, if necessary. Section 2.1.2.4 describes the reactor shutdown
6ystems- the control-rod system, the safety-rod scram system, tbe
supplementary safety system, and the automatic backup shutdown systems.

Smergency Cooling Systern

The ECS protects against the consequences Of twO postulated accidents:
(1) leas of primary coolsnt and (2) loss of primary coolant circulation.
Section 2.1.2.5.1 describes the ECS.

Airborne Activity Confinement System

Each reactor has an AACS, as described in Section 2.1.2.3.1. As shown in
Figures 2-6 and 6-4, each reactor is completely surrounded by a massive
concrete structure that, in combination with the confinement system, forms a
barrier against the possible releaae of radioactive msterial other than the
noble gases. The confinement system has the capacity to accommodate
unexpected gas or energy releases. Hydrogen formed during an accident would
be swept from the building by the high ventilation flow before explosive
concentrations could be reached.

The AACS is assumed to operate for all design-basis reactor accidenta. The
three exhaust fans provide a high degree of assurance that at least one would
remain in operation to maintain the process-area exhaust through the filter
system. The probability that all three fans would fail is 10-4 per year. The
occurrence of such a fen failure at the same time as one of the described
accidents would be extremely unlikely.

Under certain rare severe accidents (which are assessed in Section 4.1.3.1.5),
tbe AACS is asaumed to be severely degraded or failed due to conditions beyond
the deaign basis (WSRC, 1990).

Water Removal and Storage System

The water removal and storage system (WRS) described in SectiOn 2.1.2.5.2
removes the contaminated water released during accident conditions from the
lower level of the reactor building. The main sources of contaminated water
are primary coolant leaks, reactor room spray water, and reactor pressure
relief and overflow lines.
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If a lose-of-pumping accident occurred, primary coolant, forced from the
reactor tank by the addition of amergency cooling water, would flow from the
two vacuum breakers and other vent pipes into the reactor room. A
60-centimeter gravity drain in the process area floor would direct this
conteminatad water to the contaminated water storage tank. Smallar drains,
with 15-centimeter slotted standpipes, located throughout the proceaa area
floor, would drain to the -40-foot (-lZ-mater) elevation. The SUMP POMPS are
connected to the amergency power supply. Therefore, the loss of offsita power
would not affect the operation of sump pumps.

Confinement Heat Removal Syatern

The CHRS, which is @eacribed in Section 2.1.2.3.1, would prevent a failure of
tha confinement system and significant resorption of iodine from the carbon
filtars due to excessive air temperature in the event of a postulated core
meltdown.

Reactor Room Spray System

TE IThe reactor room apray system (RRSS) would mitigate tha consequences of a
dropped irradiated aaaambly by spraying cooling water on an aasembly
accidentally droppad or dislodged during discharge oPerationa. Section
2.1.2.3.1 deacribea thie ayatem.

Remote Monitoring and Control Systam

The Remote Monitoring and Control Syetem (RSMACS), which ia described in
Section 2.1,2.5.3, would provide remote monitoring end control of critical
reactor core cooling and activity confinement ayetems for the three operating
reactors in the event of a reactor incident or any incident that requires
evacuation of the raactor Central Control Room, 2’heTechnical Support Canter
(TSC), which is described in Section 3.9, can monitor the data and equiPment
status through the Remote Control Station, but cannot establish control for
any reactor araa.

Moderator Recovery Syetam

The MRS would recover the moderator from intermediate-aized primary syatern
TE Ileaks (O.3 to 63 liters per second) and return it to the reactor tank via the

blanket-gas space in the reactor. The recovery of moderator from
intermediate-sized leaks minimizes the impact of the leaks by averting ECS
action and the resulting moderator degradation and contamination of the 190-
million-liter earthen basin. The central control room operator operates the
MRS manually in response to a decrease in the reactor tank moderator level.

W Features for ~ t

The feature of the Savannah River Site that would mitigate the consequences of
an accident most affectively is its size; the minimum distance from any
reactor to the nearest SRS boundary is 7 kilometers (from P-Reactor) in
comparison to the l-kilometer (or lasa) distanca typical of NRC-licensed powar
reactora. Although South Carolina Highway 125 passes within 3 kilometers of
K-Reactor, DOE controls access to onef.te por’tione of the highway and hee
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procedures in place for stopping traffic and clearing all people from the
highway within a short time of any incident.

r~g

The comprehensive emergency preparedness planning effnrt for the SRS and its
environs, which is described in Section 3.9, includes the development and
maintenance of programs and plans such as emergency planning zones (EP.ZS),the
emergency classification and notification system, and the emergency response
facilities. Offsite EPZS have been established to facilitate planning,
preparedness, response, and dissemination of emergency information to the
public (WSRC, 1989d).

The SRS emergency claasification system uses four event claasifications, in
increasing order of severity: (1) Notification of Unusual Event, (2) Alert,
(3) Site Area Emergency, and (4) General Rmergency. Onshift supervision in
the affected area(s) or the Rmergency Duty Officer in the Technical Support
Center makes the decision to declare an emergency. The communications staff
in the TSC notifies state and local authorities and the DOE-Headquarters
Smergency Operations Center, and activates the SRS emergency response
organization, as appropriate.

SRS facilities and equipment for responding to emergencies include the
following:

4.1.3

Technical Support Center
Emergency Operation Station
Joint Information Csnter
Offsite agency emergency facilities
Communications equipment
Onsite medical facilities
EmerSency monitoring equipment

.1,3 Effects of Modifications

Tc

Tc

This section describes the effects of modifications to systems and procedures
(deecribed in Section 2.1,2) on accident occurrence and accidsnt mitigation.

The following paragraphs describe the effects on reactor safety of nystem
modifications that are planned for completion before the resumption of
production.

The upgrade of reactor seismic capability involves major hardware
modifications, some of which will be completed as part of the continuingI~E
safety improvement effort on the reactors. The primary goals of this seismic

upgrade are to ensure further that the reactor will shut down safely and that
adequate core cooling will be maintained following a design-basic earthquake
(DBE) of O.2g peak ground acceleration. To enhance the goal of safe shutdown,
seismic triggers will be installed on each subsystem of the supplementary
safety system, as described in Section 2,1,2.4.2. The SS8 modification
provides a backup to the existing seismometer-actuated safety rod scram system.
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The Operating Contractor will install seismically qualified upgrades to
systems that would support the reactor core cooling function after a DBE.
These upgrades (described in Sections 2.1.2.3.2, 2.1.2.3.3, and 2.1.2.5.2)
include a qnalified MRS, additional sump pump capacity, and a new seismically
qualified diesel generator to supply power for these loads. The purpose of
these modifications is to provide further confidence in the ability of the MRS
to return primary coolant to the reactor vessel if pipe flange or seal leakage
occurs following a DBE.

In addition, seismic qualification of the reactor stack support structure, the
control room ceiling, and emergency lighting (described in Section 2.1.2.3.1)
is under way.

Other planned seismic upgrades include the installation of qualified relaya in
the primary coolant system valve controllers. The new relays would prevent
inadvertent valve closure and subsequent isolation of primary cooling due to
seismically induced relay chatter during a DBE.

Another modificatim, the addition of an automatic start of the two
electrically driven ECS pumps, as described in Section 2.1.2.5.1, would
eliminate the need for operator action following a demand for ECS with a
subsequent failure of the diesel-driven primp. This modification would improve
both the accident mitigation response time and the reliability of tbe ECS.

Several of the syatema and pieces of equipment planned to be upgraded
seismically for DBE mitigation are important to reactor safety for other than
seismic reasons. Such SYSternsand equipment include the MRS, the sump pnmpa
in the water removal and storage system, and the seismically qualified diesel
generator.

Although seismically qualified, the MRS is designed primarily to mitigate the
consequences of an intermediate-aized leak (as great as 63–liter-per-second

TEIbreak flow) loss-of-cooling accident (LOCA) in the primary coolant system.
Without the MRS, the ECS would have to provide makeup water to the reactor
vessel in a once-through mode. The use of the ECS would result in the
transfer of tritiated heavy water (moderator) outside the reactor building to
the 1.9-million-liter storage tank in the discharge basin. However, the MRS
significantly reduces the likelihood of moderator tritiwn escaping to the
environment because it recirculates moderator (released through the break)
back to the reactor vessel. The MRS not only provides an additional line of
defense for a small-break LOCA, it also reduces risk by retaining moderator
inside, rather than outside, the reactor building.

The leak-before-break (LBB) program is influencing the analysis of accident
occurrence. The current design-basis accident is aasumed to result from a
double-ended guillotine break (DEGB) of the largest primary coolant pipe.
However, the DEGB is a very low probability LOCA event and might not
realistically represent the manner in which piping would fail at the SRS
reactors.

The LBB program uses methodology adopted by the NRC to support the position
that degraded piping would leak before it breaks and, therefore, would be
detected before a LOCA occurs. A comprehensive inspection prograin (e.g.,
ultrasonic testing of pipe welds to ensure their integrity) that ensures that
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key components will not undergo sudden catastrophic failure supports the LBB
methodology. To guarantee prompt detection of any potential pipe cracks
(e.g., leaks), plans for the installation of a new, more sensitive, tritium
monitoring system are being developed. The tritium in the heavy water allows
the detection of leaks with great sensitivity. As a point of reference, the
system can detect a leak of about 0.02 liter per minute at the SRS reactors,
while in cmmsercial reactors the corresponding primary coolant leak detection
limit is about 20 liters per minute.

The following system modifications are part of the continuing safety improve-
ment process and are not scheduled to be complete before the resumption of
production.

The Operating Contractor will install new seismically qualified, redundant
instrumentation in a remote safe shutdown panel. This panel will enable
operators to verify reactor shutdown and to monitor essential core parameters
from outside the control room (Section 2.1.2.5.3).

In conjunction with parallel analyses of the DEGB, the Savannah River
Laboratory (SRL) is using the LBB program to redefine the design-basia LOCA on
a more realistic basis. Ultimately, this work should result in a smaller,
more realistic break located in a primary coolant system expansion jnint. As
part of the LBB program, the Operating Contractor is replacing existing
expansion joints to facilitate periodic inspections of their interior surfaces
and to ensure the integrity of the primary coolant system.

Although a more realistic break should replace the DEGB, the current design-
basis accident analysis assumes that a DEGB occurs in one of the primary
coolant pipes that also serves for ECS injection. To compound the accident
(i.e., the ,,wor~tca~e,,), the analysis also asswses that one Of the remaining

ECS injection paths fails to provide cooling water. A recent modification
added a fourth ECS injection line to ensure that at least twn paths would be
available to cool the reactor core after an accident. The modification
increases ECS reliability and makes the system fully redundant for the assumed
worst-case accident of a DEGB followed by failure of an ECS line.

~ dific tion

Human factors modifications currently under way or planned for completion
before the resumption of production include upgrading operating procedures and
operator training, which increases reactor safety by reducing the probability
of operator error, and by providing the operators with the knowledge and
skills required to handle off-normal operational occurrences.

The training program described in Section 2.1.2.7.3 will enhance the safety of
reactor operations because of the increased emphasis on professionalism,
technical knowledge, te~ork, and fundamentals, along with specific training
on plant and procedural changes. In addition, DOE personnel are receiving
training required to ensure that their oversight functions are performed in
accordance with thnse at commercial nuclear powerplatits (see Section
2.1.2.7.2).

The procedural modifications described in Section 2.1.2.7.3 will provide
enhancement of the technical basis for safe operation, formality of
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operations, and accountability of management, for both DOE and ita Operating
Contractor.

4.1.3.1.4 Desi~-Baais Accidents

Reactor accidents are considered in two distinct categories: design-basis
accidents and severe accidents. This section describes the postulated
scenarios and doses for design-basis accidents. The Safety Information
Document supporting this EIS (WSRC, 1990) describes reactor accident analyses
in more detail.

Design-basis accidenta cousist of the spectrum of postulated occurrences and
accidents that the reactor protection systems must accommodate by continuing
to perform their intended function. The occurrences range from relatively
minor events such as equipment malfunctions to postulated accident situations
with a potential for serious consequences.

Severe accidents are those that could produce significant reactor core damage
and releases generally greater than the maximums calculated for design-basis
accidents. Because severe accidents require multiple independent failures of
engineered safety features, they are much less probable than desiga-basis
accidents. Section 4.1.3.1.5 assesses severe accidents.

Accident Characterizatio~

The accidents that define the design bases for transients at the SRS reactors
fall into the following categories:

● Reactivity addition accidents that increase the reactor power or the
power generated by local regions of the core

● Flow reduction accidents or losses of coolant that reduce the capacity
to cool the reactor or individual fuel assemblies

● Accident releases that are used to calculate potential offsite
radiological doses

The rationale employed in determining the design requirements necessary to
prevent or mitigate the consequences of each type of transient or accident is
that any consequence that is not acceptably low should have an offsetting low
probability of occurrence that will, over all, produce an acceptably low risk.

Analysis shows that transient conditions resulting from all accidents
enveloped by the design-basis accidents are terminated or mitigated by:

o The inherent stability of the systems that bring the transient under
control and limit the consequences

● The operation nf reactor shutdown systems that maintain the integrity
of the fuel and primary reactor coolant system

● The operation of engineered safety features or other safety-related
systems that maintain the integrity of the reactor core and confinement
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and, thereby, limit the potential for offsite doses to the public when
one of the protective barriers is not effective

Table 4-17 lists the events that can lead to the design-basis accidentsI TC
evaluated for the SRS reactora. The following paragraphs describe each type
of accident.

Reactivity Addition Accidents

The following events would increase the reactor power or the power of local
regions in the core:

● Decreaae/Increase i~b v secQ~ ~ndar 1“ng W ter tern-
Transients caused by the increase/decrease of secondary cooling water
temperature and flow are bounded by normal environmental temperature
variations and by variations in the equipment operation. The
consequences of such variations are very slow-acting transients in
which the temperature changes by several degrees over a period of
several hours. Therefore, the results of such events are bounded by
other transients, as described below.

● ~~~le contro 1 Rod Withdra~Rod Insertion – During
normal reactor operation the control rods are moved in and out of the
core to accoennodate the burnup of fuel and production in target
material as well as other changing reactor parameters. Analyses of the
transients caused by the inadvertent motion of both full and partial
control rods indicate that the worst condition resulting from either a
single rod withdrawal or a partial rod insertion transient would be a
maximum primary coolant temperature increase of less than 5°C for the
hottest core assembly (WSRC, 1990). A scram of the safety rods would
terminate the transient. The resultant transient temperature is within
the acceptable value range, as defined by normal power operation at the TE
temperature equal to or less than the transient protection limit.

● mng Control Rod Withdrawa~ - During normal operation, groups of
control rods (gangs) move together in and out of the core. For
accident analysia purposes, a gang of control rods is assumed to move
inadvertently. Two separate casea were analyzed: one at full power to
simulate normal operation and one at low power to simulate a startup.

The consequences of a full-power gang rod withdrawal are essentially
the ssme as those for a single rod withdrawal accident. A low-power
gang rod withdrawal accident is analyzed to establish confinement
protection limits and to determine whether some minimum downtime is
required before a reactor may be restarted after a shutdown.

The analyses for these two cases indicated that the most limiting
conditions occurred for the gang rod withdrawal at high reactor power.
At low power, resulting core temperatures are less than those produced
by the gang rod withdrawal accident at full power because the control
roda can be pulled at low power only after full primary coolant flow
has been established. This is also true for shutdown actuated by the
automatic backup shutdown (ABS).
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TE I Table 4-17. Events Leading to tbe Design-Basis Accidents Evaluated
for SRS Reactors

RRACTIVITY ADDITION ACCID~TS

● Decrease/Increase in Heat Removal by Secondary Cooling Water System
● Single Control Rod Withdrawal/Partial Control Rod Insertion
● Gang Control Rod Withdrawal
● Loss of Control Rod Cooling (Control Rod Melting)
● Loss of Target
● Loss of Fuel
● Reloading Error During Shutdown

FLOW REDWTIO N ACCIDENTS

●

●

●

●

●

●

●

●

✘

●

●

●

Loss of Primary Cooling Water Pump AC Power
Loss of Secondary Cooling Water Pump Power
Combined Loss of Primary and Secondary Cooling Water Pump Power
Rotovalve Closure
Pump Shaft Break
Flow Reduction in a Single Assembly
Loss of Control Rod Cooling
Loss of Blanket-Gas Pressure
Decrease in Primary Cooling Water Inventory
Decrease in Secondary Cooling Water Inventory
Loss of Primary Coolant Circulation
Loss of Cooling During or After Discharge

ACCIDENT RELEASES USED FOR CALCULATING OFFSITE MD IOLOGICAL DOSES

● Release or Spill of Moderator from Primary Coolant Loop
● Fuel Assembly Drop During Discharge Operations
● Loss-of-Coolant Accident
● Radioactive Material Release
● Reloading Error During Shutdown

In the design of each core charge, the transient temperatures and
resultant consequences for any accident must be within the acceptable
valuea defined by (1) steady-state operation at temperatures equal to
or less than the tranaient protection limits for shutdown by the safety
rod system, or (2) steady-state operation at temperatures equal to or
less than the confinement protection limit for the case in which the
safety rods are assumed conservatively not to insert, and shutdown is
achieved by the ABS. Because the net effect on the rate of power rise
for the gang rod withdrawal is very close to that for the single rod
withdrawal, and because it initiates the s~e scram signal, a safety
rod scram would alSO terminate the transient with a resultant maximum
primary coolant temperature increase of less than 5‘C in the hottest
assembly.
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● Loss of Control Rod cooIinx (Co Rod dntrol Meltin - A reactivity
insertion transient caused by a loss of control rod cooling that
results in control rod melting is unlikely even with a total loss of
cooling flow to the control rod housings. The control rods in current
charges would not melt because heat fluxes in them are too low.
Control rod melting would require a heat flux of more than 1,140,000
Watts per square meter. The design of the core charge limits the
maximum heat flux to between 570,000 and 740,000 Watts per square
meter. The paragraphs that describe flow reduction accidenta (below)
further discuss this accident.

● Loss gf Tar@t - This postulated accident begins with an abrupt
reduction in primary coolant flow to a fairly high-powered target
assembly. ‘l’heaccident scenario asswes that the flow reduction is
severe enough and the target is of high enough power to melt the
affected assembly, whether the reactor is shut down inunediatelyor not.

The scenario conservatively assumes that removal of the target material
from the core occurs as it melts. This produces a positive reactivity
addition transient that would increase reactor power and distort the
power distribution. The main factors that affect the loss of target
accident are the neutron absorption strength of the target assembly,
its heat capacity, and ita power. The last two factors determine how
quickly an assembly will melt. If the location of the affected
assembly is toward the outside of the reactor, the radial flux
distortion mplif ies the reactivity change.

For an assembly with a low ratio of power to heat capacity, loss of
flow would trip the scra instruments and the reactor would shut down
before melting begins, even if the safety rods failed and the ABS
signal was required for the shutdown. Thus, if the affected target
melted, the reactor would remain subcritical because the design of the
targets is such that any reactivity addition caused by a loss of target
would not be great enough to override either the safety rods or the ABS
signal.

For an assembly with a high ratio of power to heat capacity, melting
could begin before the ABS responded if the safety rod scram fails.
For this case, the reactivity transient would cause the reactor power
and the hottest assembly power to increase until the ABS could initiate
shutdown.

The analyses have identified no credible initiating mechanisms for the
loss-of-target accident. Nevertheless, this accident scenario is used
in the establishment of the confinement protection limits.

● Loss of Fuel - This accident is like a loss-of-target accident, except
it is not assumed that the material is removed from the reactor as it
melts. Molten debris from alominum-clad, uranium-aluminum alloy fuel
is postulated to be swept along with the moderator.’ As long as fuel
particles are in the core region, there could be a temporary increase
in reactivity. The reactor protection system (the safety rod scram
system and the Supplemental Safety System actuated by the ABs) would

4-59



/

terminate the event. A postulated single-assembly melting event in the

core would not result in the release of radioactivity beyond that
assumed in the dose calculations in this chapter.

● Reloading Error Dnrinc Shutdown - Manual reloading operation call for
discharging a target aasembly in one step, and charging a fresh target
to that position in the next step. A postulated error is to discharge
additional targeta from adjacent positions without charging fresh
targets. A second postulated error is to charge a fresh fuel assembly
in place of a fresh target assembly. To achieve criticality from
either postulated error, charge design constraint, which limit the
lattice reactivity to accommodate such errors, would have to fail, and
the plant operators would have to fail to observe inatrment readings
and alarms.

Postulated reactivity and power anomalies from raloading errors would
occur under shutdown conditions while the primary coolant system is
open to the confinement atmosphere. The paragraphs that describe
accidents used for calculating offsite radiological doses (below)
further discuss this accident.

Flow Reduction Accidents

Flow reduction accidents reduce the capability to cool the reactor or
individual assemblies.

● LQas of P~ter PumD AC Pow= - On loss of alternating
current (AC) power to the primary cooling water pumps, the backup DC
motors would drive the preps at reduced speed to deliver about 29
percent of the normal full flow to the reactor, Aa the primary cooling
water flow decreaaad, the cora coolant temperaturaa would begin to
increaae, An inherent property of the nuclear core design ia a
nagative moderator temperature coefficient, which cauaea the rsactor
powar to decreaae with an increaae in temperature, This power dacreaae
and the core heat capacity would attenuate the rate of temperature rise.

The first inetrumenta to reapcnd to this reduction in flow would be the
two plenum preaaure monitors, followed almoat immediately by the
aaaembly coolant flow monitcra and the primary cooling water pump power
supply monitors. Each of theee instrumanta would independently
initiate safety rod scram signals.

With e safety rod ecrm, the maximum primary coolant temperature rise
would be only about 5°C, In the unlikely event that the eafety rods
did not scram, the ABS would actuate, resulting in e temperature rise
of lees than 8°C, No bulk boiling would occur becauae the maximum
primary coolant temperature reached in this transient ia less than ita
saturation temperature (i.e., boiling point) by at leaet 4°C,

● ❞ ✍ If electrical power was
lost to all the pumps supplying secondary cooling water to the reactor
heat exchanger, flow would decrease rapidly and then level off at
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approximately 25 percent of full flow. Gravity feed from the 95-
mi,llion-literreservoir would maintain this flow.

As a result of the decrease in secondary cooling water flow, the
primary coolant temperature would increase. Due to the negative
moderator temperature coefficient, reactor power would be reduced
gradually until scram occurred. The first scrsm-initiating instruments
to respond would be all the individual heat exchanger flow monitors,
followed by the secondary cooling water header flow monitors, and then
the aasembly coolant temperature monitors. The primary maximum coolant
temperature increaae is less than 1°C, even for ABS. No bulk boiling
would occur because the maximum primary coolant temperature is about
194C less than its saturation temperature.

9 c m~o n ~ i wer - This
accident scenario assumes that primary coolant heat removal decreases
from a combined loss of AC power to both the primary and secondary
cooling water pumps. As the flows decrease, core coolant temperatures
would increase. This would cauae the reactor power to decrease because
of the negative moderator temperature coefficient. This decrease in
power and the core heat capacity would slow the rate of temperature
rise.

The first scram-initiating instruments to respond would be the plenm
pressure monitors, followed by the assembly coolant flow monitors and
the primary coolant pwmp powar supply monitors. Resulta from this
evaluation show that the me%imum primary coolant temperature increasa
would be less than 6°C for safety rod scram and less than 8°C for the
ABS, No bulk boiling would occur because the me%imm primary coolant
temperature reached is less than the saturation temperature by at least
k“c.

● ~ - Inadvertent closure of a rotovalve would cause a
decrease in the primary coolant flow to the raactor core. This

analysia, aeauming e flow decrease ceused by &he simultaneous closure
of all rotovalves, provides a bounding casa in relation to milder
transient involvin~ fewer valve closures or slower closing,rates. The
negative moderator temperature coefficient would cause a decrease in
reactor powar, as described above.

Tha plenum pressure monitors would in5tiate the first scram signal.
The assembly coolant flow rate instrumentation would also generate
scram 6ignals. The decrease in power and the core heat capacity would
slow the temperature rise. The maximum primary coolant temperature
would increaaa by less than 5*C for the safety rod scram and by less
than lleC for the ABS. Although come bulk boiling of primary coolant
would occur for the ABS case, it would not exceed the confinement
protection limit.

. ~ - The postulated pump shaft break accident is caused
by a break in a primary coolant pump drive shaft somewhere between the
pump impeller and the flywheel. With the flywheel no longer connacted
to the Impeller, fluid momentum drops to zero much more quickly than
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with a loss of PUMP motor power. The first instruments to respond to
this transient would be the plenum pressure monitors, followed by the
assembly coolant flow instrumentation. Reactor power would decreaae
due to the negative moderator temperature coefficient, which slows the
temperature rise, but does not reverse it until after scram occurs.

The maximum primry coolant temperature increase with safety rod scrm
is less than 10”C. For the ABS, the temperature increase is less than
20”C, which would result in exceeding the saturation temperature by
about 8°C for 2 seconds. However, the resultant pressure from the
steam ia not sufficient to lift the shield/plenum structure and cause
the roll anchors to fail.

● FIQW Reduction in a SinEle AasemblY - Various methods can be postulated
for cauaing local flow decreasea to the core assemblies. The bounding
casea are the local flow reductions for fuel/target assemblies.
Neither Iosa-of-target nor leas-of-fuel accidents have ever occurred in
the SRS reactors. Automatic scram circuits exist for the aasembly
coolant flow to terminate flow reductions before damage would exceed
that allowed for the transient protection limits. The loss-of-target
accident ia considered limiting in the establiskent of confinement
protection limits.

9 Loss of control Rod cooling - The heavy-water moderator leaving the
heat exchangers in the external loops supplies control rod cooling.
Three loops on each side of the reactor supply two headers. Each
header normally supplies coolant to half the control rod housings
(septifoils). Thus, a loss of control rod cooling would require a
reduction of flow in one or both of these headers or in an individual
septifoil. A reduction of flow in a single header ia unlikely because
the headers are cross-tied. However, even with a total loss of flow to
a septifoil, the control rods in current charges would not melt because
heat fluxes in them are too low. Loss of flow to the control rods does
not cause a safety problem because the reactor can operate at its full
power level with a postulated zero coolant flow to the control rods and
not melt them.

● Loss of Blanket-Gas Pressure - As blanket-gas pressure decreases, the
saturation temperature decreases for the primary coolant system. The
10Wer saturation temperature can cause cavitation in the primary
coolant pumps and a resultant reduction in total reactor coolant flow
and an increaae in coolant temperatures. Subsequent negative moderator
temperature coefficient effects would decrease reactor power.

The maximum primary coolant temperature increase with safety rod scram

is less than 1*C. For the ABS, the temperature increase is less than
19”C. The ABS resultant temperature exceeds the saturation temperature
by about 10”C for 4 seconds. However, the resultant pressure from the
stem is not sufficient to lift the shield/plen~ structure and cause
the roll anchors to fail.

● Decrease in Primarv coolin~ Water Inventory - Events that would result
in a decrease in the inventory of the primary coolant system are leaks
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and failures of small lines, primary coolant heat exchanger tube leaks,
and LOCAS. The reactor can continue to operate with some coolant
leakage, provided the reactor overflow tank can make up the leakage and
the radiological consequences are acceptable. The MRS would collect
any released coolant and return it to the primary coolant system for
small 1ine leaks and failures ranging from 0.3 to 63 liters per
aeconfl. This would preclude the actuation of the ECS. Larger losses
of coolant from postulated small pipe breaks would result in a reactor
trip, ECS actuation, and a possible overflow of the coolant to the
190-million-liter earthen baain. The largest such “small” break would
be in a line supplying the septifoil cooling system. The radiological
consequences of the postulated break of small lines are bonnded by the
large LOCA event.

The release of radioactivity to the environment that would result from
a postulated leak from the primary coolant system to the secondary
cooling water system through the heat exchangers is small because the
postulated leakage rate ia small (averaging less than 0.09 liter per
second). The secnndary cooling water discharge is monitored by
gnmma-radiation monitors to detect heat exchsnger leakage. If the
radiological consequences of the leak exceed defined limits, the
reactor will be scrammed and the secondary conling water effluent line
will be isolated. Thus, the radiological consequences of this event
are bounded by the large LOCA event described below.

The design-basis LOCA is the DEGB of a line in the primary
recirculation loop of the primary coolant system at full power. To
ensure that the reactor core cnn be maintained in a coolable geometry,
analyses of each charge design are required to demonstrate the ability
of the ECS to preclude bulk boiling in the core if a LOCA should
occur. The paragraphs that describe accidents used for calculating
offsite radiological dosas (below) discuss this accident further.

● Decrease in Secondarv cooline Wter Inven~ - A loss of secondary
cooling water inventory (conservatively assumed to be an abrupt and
total loss) would result in increased primary coolant temperature and
decreased reactor power from negative moderator temperature.CO@ffiCient
effects. Even with the conservative assumptions of an abrupt and total
loss by double-ended pipe break in both secondary cooling water
headers, the maximum increase in primary coolant temperature is less
than 1“C prior to safety rod scram and less than 10”C for ABS scram.
The maximum coolant temperature remains less than the saturation
temperature by 10”C, and no bulk bniling occurs.

● LQSS of Primsrv CoOla t Circulation - This accident is also referred to
as a loss-of-pampingn accident (LOPA). A rupture of piping in the
secondary cooling water system could result in flooding of the primary
coolant pamp motor rooms at the -kO-foot (-12-meter) level of the
reactor building. This would cause a total loss of primary coolant
pumping capability, which would require manual activation of the ECS toI TE
meet the emergency cooling limit and maintain a coolable core
geometry. The introduction of the ECS displaces the heavy-waterI ~E
primary coolant/moderator to the WRS, which operates in conjunction
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with the
airborne
coolant.

AACS to control the release of tritim and other liquid and
contaminants that might be present in the displaced reactor

● Loss of cooling During or After Discharue - To prevent the overheating
of the fuel and target assemblies during discharge operation, a
continuous flow of water cools the assemblies. The assembly is
adequately cooled if water exits the assembly at less than 100”C. If
this cooling were lost, damage to the aaaembly would result. The
radiological consequences of this event are less than those assumed for
the accident of dropping an assembly onto the process area floor, as
described below.

Accident Releases Used for Calculating Offsite Radiological Doses

This EIS analyzes accident releases in two ways to present two perspectives on
reactor accident consequences. The analysis described in this section uses
the design-basis accidents to obtain source terms and consequences on a
deterministic basis; that is, conservatively realistic assumptions are made
about the functioning of preventive and mitigative systems to estimate
releases that are used with expected (or “typical”) environmental transport
parameters to provide an estimate of the most probable accident consequences.
This approach is consistent with that used in environmental reports and impact
statements prepared for commercial nuclear powerplants,

The analysis presented in Section b.1.3.1.5 deals with a range of more severe
accidenta involving multiple human and equipment failures leading to greater
releases of radioactivity, but also explicitly incorporates the probability of
these releases and consequences in presenting the results. The results of
this type of analysis are presented in terms of “risk,” which is defined as
the product of the consequence (e.g., radiation dose) and its calculated
frequency (e.g., likelihood per year), and which is expressed in units of
consequence per year (e.g., radiation dose per year).

The following paragraphs describe, in decreasing order of severity of
consequences, the four design-basis accidents taken as representative of the
spectrum of accidents described above; the source terms from these accidents
are used for subsequent consequences analyses.

. &lo in~ hutdown - Postulated reactivity and power
TE { distribution anomalies from the reloading–error type of accident would

occur during shutdown conditions while the primary coolant system is
open to the confinement. A small region of the reactor could be made
supercritical (causing a power excursion) by incorrect reloading
operations. A reactor made critical by a reloading error would require
procedural injection of the SSS gadolinium nitrate solution. If tbe
reactivity is large enough, the power excursion would continue until
termination of the nuclear chain reaction by fuel melting in a highly
localized region of the reactor core. The highly localized damage
would involve leas than 3 percent of the core. The radiological
consequences of a reloading accident are described later in this
section.

4-6h



● L~ .- nt ident - The design-basis LOCA is the DEGB of an
inlet plenum line in the primary recirculation loop of the primary
coolant system at full power. Such a break causes the plenum pressure
and coolant flow through the core to decrease rapidly. When the
moderator level in the reactor tank drops to 3.9 meters, the automatic
incident action (AIA) system prepares the ECS for injection by opening
isolation valves and starting the booster pump. ECS injection begins
at a moderator level of 3.3 meters. This scenario assumes that all ECS
flow to one primary coolant loop is lost from the break, and that ECS
flow to a second loop is ineffective due to an arbitrary single failure
of an active component in the injection path. ECS flow to a fourth
loop can be initiated manually, or it will be initiated automatically
by AIA at a moderator level of 1.5 meters. In addition, the AIA systeml ~E
will automatically align the AACS dampers and fans to maintain a
negative pressure in the process area so all exhaust air will be
filtered. The reactor room spray system is actuated manually, in
accordance with procedures, to aid in the removal of fission products
that might be released to the confinement. The consequences of this
accident are described later in this section.

.~ D~r ze Operations - Dropping an assembly
during discharge is considered to be the most limiting accident for the
release of radioactivity from a subsystem or component. The irradiated
assembly is assumed to fall into a position such that it is not
adequately cooled by the reactor room spray system. One irradiated
assembly is assumed to release noble gases, iodine, and, in some cases,
tritiw. If melting occurs, the spray system would keep much of the
iodine and particulate from becoming airborne. No credit is taken for
this, however, and 50 percent of the iodine and 100 percent of the
noble gases and tritium available for release are assumed to escape the
assembly and become airborne within the confinement. This accident
could release no more than O.0246 percent of the core inventory of
fission products at the time of shutdown because discharge operations
do not begin until fission products have experienced at least 14 hours
decay from their equilibria values. The consequences of a dropped
assembly are described later in this section.

● Rele~e or SDill of Mod rtrrm~P 0 nt Loo - A large
primary coolant leak or activation of the ECS could spill the entire
coolant/moderator inventory and release its contained tritium. The
three events that can result in a primary coolant/moderator leak or
spill are (1) a loss of secondary cooling water inventory without the
resultant 10ss of primary coolant pumping power, (2) a 10ss of
secondary cooling water inventory with the resultant loss of primary
coolant pumping power, and (3) a decrease in the primary coolant
inventory due to a small pipe break, a primary coolant heat exchanger
tube leak, or a large primary LOCA.

The first two events (loss of secondary cooling water inventory without
and with loss of primary coolant pumping power) result in the operator
manually actuating the ECS in accordance with emergency procedures.
The light water from the ECS would then be forced through the reactor
and out the vacum breakers and U-tube into the reactor building. Most
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of the heavy-water moderator is driven out of the reactor ahead of the
ECS flow; the remainder is rinsed out over a longer period of time.
Most of the radioactivity in the moderator (principally tritium) will
be contained in the closed contaminated water storage tanks, which hold
the first 2 million liters of the spilled moderator. Some
radioactivity will be released up the stack by evaporation of heavy
water in the reactor building and in the storage tanks, which are
vented back to the reactor building. There will also be some
evaporation of any moderator that flows to the earthen basin after the
storage tanks are filled. The consequences of this accident are
described later in this section.

Decreases in the primary coolant inventory are bounded radiologically
by the primary system LOCA, which is evaluated as a separate accident
for the calculation of offsite doses.

Co sean uence A~ess ment

This section describes the techniques used to calculate on- and offsite doses
that result from postulated design-basis reactor accidents (WSRC, 1990). The
calculations use dose models and assumptions consistent with NRC guidelines
for accident analysis (NRC, 1979), specifically the computer code NRC145-2
(Pendergast, 1982). These methods are used for analysis of the design-basis
accidents, including fuel melting and moderator spill accidents, as listed
below:

● Rsloadin= Error During Shutdowu - The design-basis misleading of a fuel
assembly during reactor refueling could cause an inadvertent
criticality and release 3 percent of the reactor core fission products.

● Loss-of-CooIant Accidekt - The design-basis LOCA at full power is
assumed conservatively to cause 1 percent of the core fission products
to be released.

● Fuel Asse b~m rine Discharee Operations - A single irradiated
L-78-53 [ fuel assembly, 0.23 percent of the core, could release fission products

as a result of a mishap during discharging. Because assembly discharge
operations do not begin before 14 hours after shutdown, this accident
could release no more than 0.0246 percent of the core inventory of
fission products.

Q Release or 813ill of Moderator from Primarv coolant Loop - A large
primary coolant laak or activation of the ECS could spill the entire
coolant/moderator inventory and release its contained tritium.

The three sources of radioactivity considered are tritium in the heavy-water
moderator, fission product6 in the fuel, and tritium in the targets of
tritium-producing charges. (Charges for other reactor product. are discussed
at the end of this section, with other operating options that can affect
risk.) The two types of accidents considered are moderator spills and
assembly melting accidents. For the moderator release or spill accident, the
conservative assumption for the m~imum amount of radioactivity available for
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release from the spilled coolant/moderator was 5 megacuries of triti~ (the
actual value is substantially less, about 2 to 4 megacuries)> compared tO the
70 megacuries available in the target assemblies in the reactOr cOre. About
3.3 percent, 0.165 megacurie, would evaporate in the first 2 hOurs. FOr the
fuel or target assembly melting accidents, the damage to the core is specified
aa the fraction of the fission product inventory that is available for release
(e.g., the computation for a reloading error accident asswes 3 percent of the
core inventory of radioactivity was available for release). Depending on the
type of assembly that is melting and the accident circumstances, the
radioactivity released would include noble gases (xenon and krypton), iOdine,
tritium, and radioactive particulate (fission producta, cobalt-60,
plutOnim-239, etc.). Table 4-18 lists the inventories of these isotopes inI ~c
the core at 3,000 megaWatts thermal. Operation at lower levels would produce
lower inventories and accident consequences. I Tc

All releases are assumed to go up the 61-meter stack of each reactor. The
computation assumes that any tritim or noble gas activity released tO the
confinement system is discharged from the stack because the confinement system
has no mechanism for removing these isotopes. The source term for iodine is
the smount that would penetrate and desorb from the filters in the first 2
hours after the accident. The average iodine retention efficiency assumed for
the carbon filter is for carbon that had aged 19 months; this is intended to
be typical of normal operation. Carbon beds are replaced on a staggered
schedule, so some beds have relatively fresh carbon, some have carbon of
intermediate age, and some have carbon approaching ita service limit Of 30
months.

The release from the stack is aasumed to propagate as a continuous Gaussian
plume, and the exposure of an individual is treated as a time-integrated
calculation. The irradiation period begins with the releaae Of the
radioactive material. The calculation assmes that both the noble gas and
iodine source terms decay during transport. The calculation does not include
decay during the exposure period. The calculation of offsite dose assumes
invariant atmospheric dispersion conditions for a 2-hour duratiOn; this
implies that the subject was exposed for a 2-hour period at the pl~e
centerline. The calculations of onsite doses are based on 2-hour exposures. I TE

The meteorological data used in the dose calculations were collected from 1982
through 1986 in accordance with NRC Safety Guide 23 (NRC, 1972). The data
were obtained at towers near K- and P-Reactora. Calculations for L-Reactor
use data from the closest tower (K-Area). The meteorological data from each
tower were averaged for 2-hour periods and sorted into 16 direction sectors, 6I ~E
wind speeds, and 7 stability classes. (Stability classes are based on the
standard deviation of the mean wind direction.) Corrections for topography
and jet rise of the released plme were applied. As described above, median
meteorological dispersion parameters (yielding doses exceeded 50 percent of
the time) are used in this assessment, in contrast to the more conservative
parmneters (yielding doses exceeded only O.5 percent of the time) used to
evaluate these accidents in the Safety Analysis Report, consistent with theIl’~
practices in evaluations at comercial nuclear powerplants.

The dowawind concentrations of iodine, tritim, and noble gasea are calculated[~E
ueing tbe computer code NRC145-2 (Pendergast, 1982). This code, which was
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developed at SRS, uses a Gaussian plume model baaed on NRC Regulatory Guide
1.145 (NRC, 1979).

For an asaembly melting accident (i.e., reloading error, LOCA, or dropped
aasembly), the effective dose equivalent consists of an inhalation component
from iodine and tritium, and a direct radiation exposure component from the
gamma emission of the noble gases. The inhalation component ia computed by
multiplying the relative concentration by the source strength, breathing rate,
and dose conversion factor. The direct gssnsaexposure component is obtained
by integrating the g-a dose from the entire (finite) cloud. The inhalation
of particulate plutonim-239 released from the stack after an assembly melting
accident produces a bone dose, which ia included in the effective whole-body
dose equivalent listed for that accident. The thyroid dose is due mainly to
the inhalation of iodine. The effective dose equivalent for a moderator spill
accident is from tritium released from the stack.

The onsite dose calculations for these accident releases determine doses
received by reactor area personnel and doses received by other SRS personnel
due to a release of radioactivity from the stack of the reactor building. The
doses for SRS personnel are calculated for concentric ringa centered on each

Tc of the three reactora at distances of 0.8, 1.6, 2.f+,3.2, and 6.4 kilometers
(0.5, 1.0, 1.5, 2.0, and 4.0 miles) and at the SRS boundary. Calculations are

E

Tc

made at each distance for the 16 22.5-degree sectors around the SRS
perimeter. Tables 4-19 through 4-22 list, for each of the four accident
releases, the maimum of the 16 direction dose values for each concentric ring
and the SRS boundary.

The calculations baaed the msxinnnsoffsite doses on:

1. Specifying the source of radioactivity, the release rate, and isotope
type.

2. Computing the transport of the released isotopes by the wind.

3. Computing the amount of radiation absorbed by an individual, both
inte~allY and externally, at the SRS boundary. This calculation
requires the apecification of a standard man, breathing. rates, and
several parameters related to the absorption of energy from a
particular isotope. Because simplified models only approximate actual
conditions, they are biased to overestimate the doses.

~ ITable 4-23 lists the dose to a hypothetical person at the most–exposed SRS
boundary location from each accident.

These calculations indicate the median dose to an individual. Individual body
characteristics, time of exposure, and atmospheric transport variability are
important factora that are generalized in the computation of the dose received
by an individual. In an actual accident, the SRS WINDS computer would predict
the plume behavior and indicate appropriate actions to minimize exposure to
people off the SRS (Garrett et al., 1981). Evacuation procedures would reduce
the actual dose to an individual.
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Table 4-23. Median SRS Boundary Dosea ]TE

Effective dose equivalent Thyroid dose
Accident (2-hr) (rem) (2-hr) (rem)

Reloading error 0.51 0.39

Loss-of-coolant 0.17 0.13

Tc
Fuel assembly drop 0.0042 0.0032

Moderator release/spill 0.0023 NIA

a. Adapted from WSRC, 1990, as described in Tables 4-20 and 4-21. ITE

Multiple-Reactor ODeration

The design-basis accident consequences described in this section are presented ~E
by individual reactor. From these results, Table 4-24 lists the median
individual doses from a 2–hour exposure after the reloading error accident,
which is the worst of the design-basis accidents occurring at K-, L–, or
P-Reactor. As this table indicates, the consequences will vary according to
the reactor(s) that are operating. Based on the health risk estimator
discussed in Section 4.1.2.6, the incremental probability of a fatal cancer to
an individual at the SRS boundary resulting from this dose would be abOut
0.0002 for L-Reactor, which has the largest SRS boundary dose.

Production of Other Nuclea~

The analysis of design-basis accidents evaluates accident consequences for a

L-44-56

source term based on the core inventory for a tritium-producing charge. To
provide an estimate of the relative magnitude of the potential offsite effects
of several nonfission product isotopes, full–charge inventories of several
possible products were calculated; Table 4-25 lists the offsite doses from[~E
these inventories. The health consequences described above would not be
changed by these doses.

The inventories listed in Table 4-25 are based on the production capability ofI~E
a single reactor producing a single product (except for the plutonium-238
inventory, which is based on the availability of intermediates as feed
material). If two or more products are produced simultaneously in a single
reactor (mixed lattice), the m=imum inventory of any one would be lower.

Few, if any, nonfission product isotopes that might be present in large
quantities in mixed–lattice charges will be able to generate enough heat to
melt the target. Hence, major releases of product materials in mixed-lattice

charges would occur only in a major reactor accident (WSRC, 1990).
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VEGP is based on a h alth risk estimator of 400 fatal cancers per million
person-rem, or 4 x 10-z fatal cancers per person-rem (EPA, 1989b). Using this
value and the cumulative maximum individual and collective effective dose
equivalents listed in Table 4-47, the additional likelihood of a fatal cancerI~
in the m imally exposed individual in the immediate vicinity of the SRS is
5.0 x 10Y per year, and the increased number of fatal cancers in the exposed
populations within 80 kilometers of the SRS and at Beaufort-Jasper and Port
Wentworth would be 0,039 per year,

4.1,7 CONMDNR18K8

To provide a perspective on common risks, but not a basis for comparison of
risks, Table 4-48 gives ranges of tha estimatsd risks of death in a singleITE
year for some human activities that include various occupations, lifestyles,
accidenta, and environmental exposures, incidents, or situations. The risks
to the different categories listed in Table 4-&8 cannot be compared either ‘rC
explicitly or implicitly, because the methods used to calculate them are
fundamentally different.

As a perspective on carcinogenic ricks, the average risk in the United States
of a person dying from cancer is about 1.9 x 10-3 (or almost 2 chancea in

However, rates in individual etates range from e low of
~~~~) O?r ~r~3 (in Alaska, with a young average population) to a high of
2., x ,o-~ 10(in Florida, which hae an older aver ge population). The averageI~c
rick of dying from lung cancer is about 5 x 10-t per year; about one in four
cancer deathe is due to thie cauee. The lifetime (age-adjusted) average risk
of death by cancer is about 1.6 x 10-1 (or 16 chancee in 100).

EPA hae adopted a lifetime risk value of 1 x 10-6 as a reference point for the
management and regulation of carcinogens in the environment. Thus, an
incremental risk from an environmental carcinogen at the EPA guideline limit
would raise the lifetime rick to an average U.S. resident of death by cance
from 0.16 to 0.160001. Similarly, at an incremental annual risk of 1 x 10-i

from a particular exposure, the total annual risk to an average U.S. resident
of death by cancer would rise from 0.0019 to 0.001901.

4.2 OF ONE OR ~S AT ~
IN COLD ~

This section describes the consequence that would result if operation of one
or two of the SRS reactors were terminated, and maintenance in cold standbyI~
were to occur. Cold standby involvee the defueling of the reactors; storage
of the moderator in tanks in the reactor building; layup of reactor equipment
and systems to prevent deterioration; and maintenance in a defueled, protected
status by a skeleton staff that would permit future refueling and restart.

I‘rC
The three reactors have similar designa; in most instances, their releases to
and impacts on the environment are similar, if not the same. If DOE decided
to terminate the operation of one or more reactors at SRS in the immediate
future (i.e., before resuming production), currently planned upgrade
activities would be discontinued. The continued operation of K-Reactor would
include construction of the recirculating cooling-tower system regardless of !TC
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whether DOE resumed production before the operation of the cooling tower;ITC
construction of the cooling tower would stop if K-Reactor operation were
terminated in the imediate future. Atmospheric, liquid, and solid dischargesITC
would diminish, as would the need for process and potable water supplies and
stemn and electric power supplies. The permanent workfome required to
maintain facility status and security would comprise about 20 persons at each
reactor. Table 4-49 lists EIS sections that discuss reductions in staff forITE
reactors and support facilities that are estimated to result from the
termination of operation of one or two reactors.

Termination of the operation of one or two reactors would lead to
corresponding reductions in the requirements for fabrication of fuel and
target assemblies and in the quantities of irradiated assemblies requiring
reprocessing. Reductions in these operations would result in decreased
effluents to air and water and the production of smaller quantities of solid
radioactive and hazardous wastes from these facilities. The termination of
operation of one or two reactors and their associated support facilities would
also result in the loss of 2,200 or 5,300 jobs, respectively.

Cooling water withdrawal effects and the impacts of these discharges on the
ecosystems to which they are returned differ among the reactors. Table 4-491TE
lists the sections of this EIS that discuss these and other reactor-specific
environmental impacts of the six combinations of terminating the operation of
one or two reactors.

The termination combinations evaluated under this alternative include the
following:

ITE
● Terminate L– and P-Reactors; operate K-Reactor
● Terminate K- and P–Reactors; operate L-Reactor
● Terminate K- and L-Reactors; operate P-Reactor
● Terminate K-Reactor; operate L- and P-Reactors
* Terminate L-Reactor; operate K– and P-Reactors
. Terminate P–Reactor; operate K– and L-Reactors

Table 4-49 lists these reactor combinations and the appropriate sections in
Appendix A, Section 1.2, or Sections 4.1 and 4.2 that present the need to TC
ensure production capability and the selected environmental consequences of
operation.

4.3 m~s P- T R OPE I E I EDIATE FUT AT SR
~ LD ST~BY

An alternative to the continued operation of K-, L-, and P-Reactors would be
to terminate their operation in the imediate future and maintain them in cold
standby, aa described in Section &.3. The following sections describe the[~c
environmental consequences of termination of K-, L-, and P–Reactor operation.

Currently planned upgrade activities would be discontinued. Withdrawals from
the Savannah River of 1.5 to 3.0 cubic meters per second for minimum fishITC
protection flow. in Steel Creek and Lower Three Runs Creek would be
maintained. Atmospheric and liquid discharges would diminish by at least one
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order of magnitude, as would the need for process and potable water. Power
for steam generation (about 2,270 kilogrms per hour required to maintain the
reactor building environment) would come from the coennercialgrid; electric
power needs for lighting, fans, sump pumps, monitoring equipment, etc., would
total about 2.5 megaWatts per reactor. The permanent workforce required to
maintain the facility status and security for each reactor would comprise
about 20 persons (a total of 60). Another 10 to 15 persons per reactor wouldITC
be employed on an occasional basis.

In addition, because the reactors would not require the fabrication of fuel
and target assemblies, fabrication facilities would become inactive. NO
irradiated fuel and target materials would be produced for reprocessing, and
those facilities would be used only for the reprocessing of weapons components
to reclaim and process plutonium and tritium, and to reprocess fuel stored in
H-Area and received at the Receiving Basin for Offsite Fuel (RBOF). These
reduced operations would not require the level of operating and other support
personnel currently employed at SRS; termination of K-, L-, and p-ReactOr
operation would result in the loss of an estimated 9,600 jobs at SRS.

4.3.1 SOCIOECONOMIC AND LAND USE

This alternative, termination of operation and maintenance in cold standby,
would result in a sharp reduction of staff (9,600 jobs) at the reactors
themselves and at such supporting facilities as fuel and target fabrication
plants and spent fuel and target processing plants. Termination would sharply
reduce direct expenditures by DOE for local purchases and wages and salaries.
There would be a consequent secondary loss to the local economy of a large
number of jobs, as well as taxes to local and state governments, due to the
reduction in staffing and wages at SRS.

4.3.2 HISTORIC AND ARCHAEOLOGICAL RESOURCES

Termination of reactor operation would not restore any resources disturbed by
prior construction.

4.3.3 COOLING WATER WITHDRAWAL AND DISCHARGE

Termination of reactor operation would greatly reduce withdrawals from the
Savannah River. Approximately 1.5 to 3.0 cubic meters per second would be ~c
withdrawn to maintain water levels in L-Lake and flow in Steel Creek to
protect fish in the stresm. The reduced flow would result in less than 10 to
15 percent of the impingement and entrainment effects estimated to occur m
during reactor operation. No thermal discharges would occur. Table &-10
lists discharges to onsite streams expected after termination of operation.

4.3.& WATER QUALI~

The termination alternative would sharply reduce the discharge of liquid
effluents to onsite streams. The chemical characteristics of these streams ~
would change from those existing during reactor operation.
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4.3.5 GROONDWATER USE AND QUALITY

Termination of reactor operation would reduce groundwater withdrawal to less
than 4,300 cubic meters per day. Di6chargea from reactor disassembly baains
would ceaae, but tritiated water moving from the seepage basins would continue
to outcrop at L-Lake for about 5 yeara, at Indian Grave Branch for about 6
years, and at Steel Creek for 30 years after reactor operation ceases. The
basins would be maintained for possible future use.

4.3.6 AIR QUALITY

Termination of reactor operation would require substantially less steam (an
estimated 2,270 kilograms per hour per reactor) and electrical energy (2.5
megaWatts per reactor). Onsite powerplants would operate at reduced power
levels, with consequent reductions in emissions.

4.3.7 FLOODPUIN/WETLANDS

Termination of reactor operation would not affect the SRS floodplain. In
TC Iaddition, termination would permit the eventual recovery of wetlands and end

the growth of the delta in the awsmp.

4.3.8 AQUATIC BIOTA IMPACTS

Termination of reactor operation would eliminate the thermal, stream erosion,
and depositional effects in receiving streams. A reduction in eutrophication
apd hypolf.mnien anoxia in L-Lake would occur. Fish kills would be

Tc eliminated. Flows in Steal Creek to support fish spawning activity would be
maintained by makeup water withdrawals from the Savannah River to L-Lake.

4.3.9 TSRF.ATENEDAND ENDANGERED SPECIES

Termination of reactor operation would not adversely affect any threatened or
endangered species; mitigation measures currently in effeet for protection of

TC I these species would be maintained.

4.3.10 SOLID WASTES

Placing the reactora in
domestic trash from these
activities would result in

4.3.11 RA2ARDOUS WASTES

cold $tandby would sharply reduce the volume of
areas. In addition, reductions in support facility
smaller volumes of domestic solid wastes.

Termination of reactor operetion at SRS would sharply reduce the rate of
generation of hazardous, radioactive, and mixed wastes, but would not affect
continuing waste management strategies for treatment and cleanup of SRS waste
sites.

4.3.12 NO~L RADIOLOGICAL RELEASES AND EFFECTS

Termination of reactor operation would substantially reduce the SRS
radiological exposure contribution, but would not meaaurably change the total
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radiation exposure to the local or regional population from other sources,
including natural background.

b. 3.13 REACTORAcCIDRNT RELE4SES AND EFFECTS

Termination of reactor operation, defueling, and maintenance of the reactors
in cold standby would eliminate the possibility of releasea of radioactivity
from design-basis and more severe reactor accidents and their risks.

4.3.14 SUMMARY OF ENVIRONMF,NTALCONSEQUENCES OF TERMINATION ALTERliATIVE

Table 2-3 summarizes the impacts of the termination alternative and compares
them to the impacts of the proposed action/no-action alternative.

4.4 DE NT I~s IONECOMMI ING

Regardleaa of the alternative selected, K-, L-, and P-Reactora eventuallyITC
would undergo decontamination and decommissioning. Plans for these activities
would be subject to environmental and public review before they could occur.
Previous SRS-related documents (DOE, 1984a, 1987c) provide information onITE
options and decommissioning plans.

This section describes various potential mitigation measures for the SRS
reactors that are not already included in the description of the proposed
action or the alternative [LO CFR 1502.14(f)]. It also describes biological L.78.1Z

resource mitigation efforta related to thermal effects (fish kills and ;.84-01
wetlands) and entrainment.

4.5.1 CONTAINM~T DOME

The containment–dome concept would involve surrounding each SRS reactor
building complex with a containment structure similar to those used in
commercial nuclear powerplants. A containment structure effectively becomes a
large preaaure vessel or tank that contains the steam, water, and radioactive
material that could be released in the event of a reactor coolant system pipe
break (i.e., a LOCA). The containment structure at a commercial nuclear
powerplant is typically a large, reinforced-concrete, domed cylinder with a
steel liner that is as leaktight as practical. Such containment structures
are designed to withstand the pressure (in excess of 0.35 megaPascal) that
would result if the reactor coolant system (RCS) piping suddenly burst and
released steam and water (typically held at 15 megaPascals pressure and 293°c
in the RCS) to the reactor building.

Unlike commercial reactors, the SRS reactors operate at relatively low
pressures and temperature of 0.034 megaPascals and 105“C, respectively.
Consequently, these reactors operate with essentially no stored energy that
would be released to the surromding confinement structure in the event of a
LOCA. Because of the very low stored energy and the venting of the
confinement structure through filters and a stack, the risk of
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overpre8surizing confinement following an accident iS much less than
overpressurizing containment in a commercial plant. The National Academy of

m ISciences-National Academy of Engineering Report (NAS/NAE, 1987) notes that
there is no compelling evidence to show that adoption of the containment
concept would substantially improve the safety of the SRS reactors. In fact,

~ ]the NAS/NAE Report also notes that some countries in Western Europe have
expressed interest in modifying the containment of soma comarcial plants eo
they can function more like confinements following a severe accident.

The SRS reactors were built in the early 1950s, before containment/confinement
eysteme became accepted practice for commercial nuclear reactors. In the
1960s, a variety of containment/confinement eystems wae considered for SRS; at
that tima, the filtered end vented confinement eystem wae eelacted as the
optf.mum balance between coet and risk. While poseible in principle, the
conetruction of containment domes over the SRS reactor buildings would
represent a formidable engineering challenge.

Each containment dome would have to be a concrete etructure, semiellipeoid in
shape, with an approximate diameter of 183 metere at the base and a height of
more than 60 meters. The concrete would have to be lined with welded steel
plate to achieve a leak-tightness standard similar to that for commercial
plants (i.e., lees than 0.1 percent leakage of the enclosed vol~e Per ‘ay)”
The belowgrade areas of the reactor buildings would also have to be sealed
with steel plate to achieve the same leak-tightnees standard. Sxtensive
modifications to the existing ventilation system would be required to supply
fresh air to the new dome during normal plant operation. These modifications
would also include the ability to isolate and recirculate air inside the dome
after an accident.

Based on 1989 dollars, the estimated coat of constructing such a containment
doma iE more than $900 million. Calculation chow that the dome would reduce
exposura to the public following a design-baeie accident with an exieting
confinement by 450 person-rem. This translates into a cost/benefit ratio of
$2 million per person-rem averted and contraste sharply with the NRC
coet/benefit ratio per pereon-rem averted. The NRC provides the value of
$1,000 per person-rem (1983) as a basis for estimating the need for additional
equipment to reduce exposure from radioactivity in effluente from nuclear

rc I powerplanta (10 CFR 50, Appendix I; NRC Regulatory Guide 1.110).

4.5.2 INTEMAL CONTAINM~T STRUCTURE

In this concept, the containment structure would be located inside tbe reactor
buildings in the form of a steel liner. The internal containment would seal
the actuator tower, the reactor process room, the heat exchanger bays, and the
main pump rooms. The entire containment zone would be lined with welded steel
plate, which would have seal-welded penetrations in most cases and nonshrink
grout for others, such as electrical conduits and cable trays. Special
enclosures would be provided for corridors, doors, pump shaft Penetrations*
and other entrancelexit points.

A new heat-removal syetem would have to be provided to prevent containment
overpreesurization due to the heat released from a core-melt accident. The
system would include a deluge sprey that would be used to cool the open volume
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inside the containment zone. After the initial supply of water waa aprayed
intO the containment, it would be recycled by pumping it through heat
axchangera and into the apray nozzles.

A new recirculating ventilation syetem would also be required for the
containment zone, The system would always be on line except for purging
operations during reactor shutdown. The existing ventilation system could
serve the areae outeide the containment zone, During reactor operation, a
small amount of outside makeup air would have to admitted to keep the actuator
tower and crane service areas habitable.

The eetimated cost of the containment concapt ia $250 million; it should
reduce the dose from a design-basis accident by approximately 455 person-rem,
This represents a coet/benefit ratio of $550,000 per person-rem averted, which
is 550 timee the NRC valua for reactor equipment improvement (i.e., $1,000
per person-rem averted).

4.5,3 DETRITIATION SYSTRM

The heavy-water coolant/moderator accumulate tritium in concentrations that
can repreeent a si~if icant eource of exposure to the raactor’a operating and
maintenance staff. The smell quentitiee of moderator tranafarred with the
fuel to the dieaaeembly baein aleo terry tritiated water, which hae been
diechargad after proceeding to eaepege basins, Ae noted in Section 2.1,2, DOE’
ie considering direct discharge of this water to onsite eurface atreeme via
NPDES outfalle in each reactor area to eliminate this source of groundwater
contamination, and will meet with EPA and SCDHEC to determine the preferred
approach.

A detritiation eystem should lower the tritfum content of the heavy-water
moderator in the SRS reactors by a factor of approximately 10 (e,g,, from
about 17 to 1.7 curies per liter). Detritiation of the moderator would be
accomplished in a central facility or moderator detritiation plant (MDP) that
is remote from the three reactora. The process most likely to be considered
is baeed on vapor-phaee catalytic exchange between heavy-water feed and
detritiated deuterium, coupled with cryogenic distillation of the gaseous
deuterim to remove the tritium, DOE hae periodically examined the
feasibility of detritiating the reactor coolant/moderator (DOE, 1984a, 1987c),
and has concludad that the dose reduction benefits were not adequate given tha
cost of such a facility.

The lowered tritium activity in the moderator could result in reduced offsite
releaeee, reduced occupational expoeures to onsite personnel, and reduced
impact of low probability loss-of-pumping and heavy-water spill accidents at
the reactors. However, new hazards would be introduced as the result of
transporting moderetor to and from the reactora. Assuming transportation by
7,500-liter truck, there would be an approximate total of four feed and
product shipmente per week between the reactors and the MDP. Initially, each
feed shipment to the MDP could contain as much as 129,000 curies of tritiated
moderator; over time, this figure would reduce to 12,900 curies per shipment.
The product shipments that are returned to the reactore would contain about 22
percent of the feed shipment. Moderator handling equipment would be required
at both the reactors and the MDP. Careful makeup of joints and flanges on
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this equipment would be necessary to prevent spills that could result in both
offsite releases and sxposures to personnel operating the equipment.

The collective dose averted by the MDP over a 10-year period was determined,
assuming that each reactor’s heavy-water tritium concentration was a maximum
of 17.2 curies per liter, that the MDP would be capable of reducing these
concentrations by a factor of 10 in a 9-year period, and that the releases to
the environment would be proportional to the coolant/moderator concentration.
The results indicate a collective dose savings over this period of about 430
person-rem. With an estimated capital cost of $125 million, and an annusl
operating cost of more than $6 million per year (DOE, 1984a), the cost per
person-rem averted over the 10-year period would be about $400,000. This
substantially exceeds the value of $1,000 per person-rem used by the NRC to
assess the cost-benefit of additional effluent reduction at commercial nuclear
powerplents.

‘revious studies (Ba~garten, 1983) concluded that the best permanent solution
Ls reduction of moderator tritium level by detritiation, although they
.dentified other less adequate, solutions, including the replacement of
:eactor deuterium with virgin mirradiated deuterium, increased holding time
\or disassembly-basin purges, and improved flushing of discharged assemblies.

considerable effort has been expended to minimize the tritium carryover from
:he reactor to the disassembly basin. A thorough literature search of past
!fforts will be used to minimize such carryover further (Fanning, 1990).

:heseabatement measures include the following:

● Iltth~ nal - A small basin (such as the
Discharge and Exit Canal) could be isolated from the rest of the
disassembly-basin to receive discharged assemblies. This area would
receive most of the transferred tritium. Water from this basin would
be treated or disposed of as waste. As en alternative, a separate dip
tank could be installed in the process room. The tank would provide
extra washing of the assemblies. The tank water would have to be
treated or disposed.

● Store Puree Wa ert - Given sufficient capacity, disassembly purge water
could be stored to allow tritim decay. After the tritium level had
decayed to an acceptable level, the water couId be released to the
environment.

● Increase Disasse blvm Worker Shielding – If workers were shielded from
the basin water itself, purging to reduce worker exposure would be
unnecessary.

● Increase Disch~ Nachi en F1* “n Abilitv - Increased flow rates and
coverage would increase moderator recovery and reduce tritium carryover.

;everal waste management options for the handling of trit”iateddisassembly-
]asin water have been documented (DOE, 1987c). Theee options include direct
Iischarge to onsfte s t reams, evaporation, and continued use of seepage
lasins. Each of these evalmtions has selected the continued use of seepage

&-142



basins as the environmentally preferred option. Table L-8 summarizes the
radiological impacts of these three disposal options. As the table indicates,
direct discharge of disassembly-basin purge water produces collective doses
shout 30 percent higher than either evaporation or the continued use of
seepage basins. The evaporatinn option produces the highest maximum
individual dose at the SRS boundary.

The continued consideration of tritium abatement procedures will enable DOE to
determine if it can implement cost-effective solutions.

4.5.4 cONFINEMENT IMPROVENRNTS

Improved reactor confinement is a conceut that would aid in the reduction of
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airborne radionuclides that could be released during a core-melt accident.
The current Airborne Activity Confinement System would prevent the release ofITE
most major radiation sources, but it would not retain noble gases or tritium.
The improved reactor confinement concept includes such design features as a
taller stack, an irnprovddwater spray system, and a low-temperature adsOrptiOn
system. Collectively, these features would provide a more effective means of
reducing the noble gas and tritium dose contribution from a core-melt
accident. In the etientthat one of these features experiences a failure, the
improved reactor confinement system would revert to a system that is at least
as effective as the original AACS.

As part of the improved confinement concept, each reactor would receive a new
stack 142 meters high, which would be seismically qualified to a peak ground
acceleration level of 0.2g. The stack would receive the combined airflow from
the reactor process room and other areas of the reactor building (belowgrade
purification). All air would have to pass through the existing confinement
filters before reaching the stack. In the event of a reactor accident, the
air from the reactor room would also have to pass through the low-temperature
adsorption system. The taller stack provides a better means to disperse
gaseous radioisotopes passively, allowing more decay time before they reach
the ground than the existing stack.

The reactor room spray system, which includes both water supply and collection
systerns,is another design feature that is part of the improved confinement
concept. In the event of a core-melt accident, the system would be actuated
automatically to reduce reactor room temperature and pressure. The systern
would also reduce bromine and iodine loading on the confinement filters by at
least 75 percent through the use of a buffered water solution that is sprayed
during the initial 20 minutes of system operation. After nearly exhausting
the buffered spray water, the system would switch automatically to plain
water, which would be sprayed until the system was manually shut down.
Contaminated spray water would be diverted to a collection tank that would be
shielded for radiation and cooled to remove decay heat.

In the event of a core-melt accident, air drawn from the reactor room
recirculating system would be diverted through a low-temperature adsorptionITE
system (LTAS) to capture tritium and noble gases. At the same time, all
sources of air into the reactor room or recirculating loop, except unavoidable
leakage, would be isolated. The LTAS would operate in several stages. In the
first stage, hydrogen and tritium in the air stream would be oxidized in a
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converter vessel to form ordinary and tritlated water. Next, moisture would
be removed, leaving dry air that would contain only the noble gases xenon and
krypton. The air stream would be cooled to about -60”C just before entering
the noble gas adsorption colunms, which would releaae a concentration of noble
gas that is 25 percent of the incoming concentration but that had decayed for
more than 6 hours. The LTAS would be designed to process a maximum estimated

L-44-12Iflow rate of O.93 cubic meter per second (Petry et al., 1986).

Rough estimates for the improved reactor confinement concept place the coet at
more than ,$150 million. Based on an estimated exposure reduction of h60
person-rem, the concept has a cost/benefit ratio of at least $325,000 per
parson-rem averted. This ratio is substantially more than the NRC ceiling
value of $1,000 per person-rem averted. A more detailed analysis should show
the cost/benefit ratio to be even higher, becauae the rough coat estimate does
not include the costs of constructing the reactor room spray system or the
research and development costs associated with LTAS.

4.5.5 ELEVATED PIPING CONCEPT

The elevated piping concept embodies plant design featuras that would preclude
flow instability and ECS phase problems, following a DEGB in the reactor
coolant system piping at 100-percent power. These features involve new
modifications that would allow adequate water levels to be maintained in both
the plenum and reactor tank (vessel), so fuel assembly channel boiling would
be prevented during all phases of the DEGB, including Iong-tarm cooling. The
following paragraphs describe important design features of this elevated
piping concept.

Sections of primary water (PW) piping that connect to the plenum inlet nozzles
would be elevated approximately 1.5 meters higher to ensure that water does
not reverse-flow from the plenw via a PW supply-line break. To gnard against
siphoning from the break, antisiphon valves would be installed in the piping
at the apex of each elevatad PW line. A concrete coffer dm (guard vessel)
approximately 1.5 meters high would be constructed aroand the plenam to
contain any leakage from breaks in the plenum itself or the plenum inlet
nozzles. Tbe elevated piping would pass over this guard veaael before
connecting with the plenum inlet nozzles. Both the elevated piping and the
guard vessel would allow an adequate plenum water level to be maintained after
an accident.

To prevent the loss of flow from an ECS line due to a break in a PW loop, aIl
ECS lines would be rerouted and connected to plenum inlet lines inside the
concrete guard vessel. The gas volme that presently separates light water in
the ECS lines from heavy water in the PW piping would be eliminated to avoid
tha introduction of noncondensabla gasea in the plenum. In addition, an
automatic tank injection system (ATIS) would be installed to minimize the
possibility of introducing air into the plenum. The ATIS would inject heavy
water directly into the bottom of the reactor tank, preventing a drop in tank
level and subsequent air ingress via p~p aspiration or O-ring leakage.

As a final mitigative meaaUre, secondary (guard) piping would be placed around
the existing PW piping in all aix coolant loops, from the concrete penetration
near the tank outlet to the highest point that the piping reaches before it
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enters the heat exchangers. The PW pumps would not be enclosed by this guard
piping, which would limit the break flow to much less than the DEGB. During
the accident recovery phase, the guard pipe would also create a standpipe
effect to maintain acceptable tank levels while the reactor is being defueled
(EG&G, 1989). IL-44-12

The elevated piping concept is being considered only as a possible mitigative
measure for a DEGB that occurs (estimated frequency of less than or equal to 1
x 10-5 per year) when the reactor is operating at full power. The preliminary
cost estimate for modifications associated with the elevated piping concept is
more than $75 million. Other concepts being considered, such as a fast
shutdown system, could add as much as 50 percent to the preliminary cost
estimate. Although no final cost estimate is available for the elevated
piping concept, such a number would be expected to be much higher than the NRC
ceiling value of $1,000 per person-rem averted.

4.5.6 ENTRAINMENT MITIGATION
I

DOE has confirmed the absence of significant impacts of past entrainment
losses on fish and other aquatic populations in the Savannah River in a
Section 316(b) Demonstration and other extensive river studies. Further, DOE
is planning to conduct additional studies in the river to address the current
effects of SRS operations. Ichthyoplankton sampling will be conducted from
March to June 1991 to assess the abundance and distribution of fish eggs and
larvae near river intakes lG and 3C. The sampling, which will occur at least
weekly during the main spawning season, will assess diurnal and seasonal
changea in abundance and distribution.

In addition, DOE will conduct studies near the intake canals during periods of
cooling water withdrawal to determine the portions of the river that
potentially are subject to the effects of entrainment. The results of the
data analysis will be used to assess striped bass and American shad abundance
in relation to previous river asmpling studies; to estimate ichthyoplankton
entrainment rates, particularly for striped bass and American shad; and to
determine if mitigation is required.

4.5.7 THERMAL MITIGATION

4.5.7.1 K-Reactor

Since K-Reactor came on line in 1954, it has been operated in a once–through
cooling mode, with direct discharge of cooling water effluent to Indian Grave
Branch.

DOE prepared an EIS (DOE, 1987b) to address the potential environmental
consequences of constructing and operating cooling water systems for thermal
discharges from K-Reactor (and C-Reactor and the D-Area coal-fired
powerhouse). That EIS considered three cooling water alternatives: the
construction and operation of a once-through cooling tower, the construction
and operation of a recirculating cooling tower, and the continuation of direct
discharge - or no action.
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In its Record of Decision (DOE, 1988e), DOE decided to construct and operate
(subject to the authorization and appropriation of funds by Congress)
recirculating cooling towers for both K- and C-Reactors and to implement
increased-flow-with-mixing for the D-Area powerhouse at SRS. The
recirculating system would discharge only blowdown water to the receiving
stream. The implementation of cooling water systems for major sources of
thermal effluents at SRS will enable compliance with the thermal provisions of
Federal and atate water-quality standards and with Consent Order 84-4-W (as
emended) between DOE and SCDHEC (see Section 5.2.5). DOE originally supported
nnce-through cooling towera as its preferred alternative. However, comments
received from EPA (DeHihns, 1987) stated that the once-through conling-tower
alternative does not ensure the “protection and propagation of a balanced
indigenous population of shellfish, fish and wildlife”; the State of South
Carolina (Shaw, 1987) reinforced the EPA opinion that the recirculating
cOO1ing alternative would be the only permittable (and, therefore,
environmentally preferable) alternative.

Deferring the full-flow testing and the resumption of production at K-Reactor
Tc until the cooling tower is available would mitigate the immediate consequences

of the flow and thermal discharges.

Following mitigation with the recirculating cooling-tower system, the 32.2°C
maximum Class B water-quality criterion (SCDHEC, 1989) will be met
consistently in Pen Branch; however, the other Class B temperature criterion,
which requires no more than a 2.8°C rise above ambient, will be exceeded
occasionally in Indian Grave Branch and to a lesser extent in Pen Branch.
These exceedances of the Clasa B limits should be infrequent and generally
result in less than a 3°C increase above ambient stream temperatures.

TC Hnwever, a biological monitoring [i.e., Section 316(a)] study will be
performed after the cooling tower is operating to demonstrate if a balanced
biological community would be maintained as previously estimated.
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DOE is evaluating options for mitigating impacts to wetlands on Pen Branch
resulting from resmption of production without a cooling tower. These
options are being evaluated within a f,rsmeworkthat recognizes that, although
the reaumptinn of production will result in the loss of 10 to 12 acrea per
year of previously un.impactedforested wetlands, it will not convert wetlands
to uplands or open water and that such wetland functions as retention of flood
waters, fish and wildlife habitat, nutrient export and retention, and
biological productivity may be largely restored on 500 acres after the cooling
tower becomes operational.

Of the 670 acres of wetland connsunitiesin the Pen Branch delta that could be
altered as a result of resumption of production without a cooling tower,

approximately 500 acres would revegetate naturally within a short period after
the cooling tower becomes operational. This would leave approximately 170’
acres consisting of a stream channel and adjacent banks within the influence
of the flow from the recirculating cooling tower. Some of this 170 acres
would require replacement. This 670 acres has revegetated by natural
succession since the cessation of K-Reactor production in April 1988. In the
Pen Branch swamp, an additional 10SS of tree canopy in the forested wetlands
(cYpress-tupelo forest) would continue at the rate of 10 to 12 acres annually
as a result of high temperatures and flows during the period of production
without a cooling tower.



DOE is evaluating two basic mitigation approached for implementation. The
firat approach is to evaluate and examine the feasibility of restoring
wetlands on Pen Branch after the cooling tower becomes operational. Actions
to be evaluated focus on the reforestation of the delta with 2-year-old
cYPreSS-tUpelo seedlings. This option would utilize knowledge acquired since
1988 of natural revegetation of the Pen Branch delta and should accelerate
natural succession of the wetland conmsunitiesto the original cypress-tupelo
forest. L-46-05

L-74-02

The second approach ia to evaluate and determine the feasibility of providing ::;::::
enhancements at wetlands sites other than Pen Branch, andlor of establishing L-84-01
new wetlands in place of or in addition to reforestation on Pen Branch. The L-84-06

highest priority would be given to exaining opportunities for enhancement to ‘-11-04
similar riverine wetland sites on SRS streams (e.g., Steel Creek or Fourmile
Branch). Opportunities for enhancements of nonriverine areas on and off SRS
would also be considered; this includes evaluation of the potential for
restoration of nonriverine wetlands, including Carolina bays, impacted by
activities that occurred before DOE acquisition of the Site. Potential
methods that DOE would consider for restoration of these wetland areas would
consist primarily of reforestation of wetlands or alteration of the current
hydrologic regimes to mimic historic conditions more closely.

The DOE evaluation of these mitigation options includes a commitment to
implement a monitoring program to determine the precise nature and magnitude
of wetland losses resulting from the resumption of K-Reactor production before
cooling–tower operation, and subsequent recovery and revegetation after the
start of tower operation. An initial phase of this “monitoring would occur
during the first year of K-Reactor production to provide input to select
appropriate mitigation actions. DOE must discuss these actions with
appropriate Federal and state agencies to. obtain their input before they
become final. This implementation process will be fully explained and
documented in a mitigation action plan (MAP), which will detail the course of
action to be taken and a timetable for action completion.

Any mitigation involving enhancement to riverine wetlands, streams, or areas
other than Pen Branch would begin as soon as possible after the mitigation
action plan becomes final. Any mitigation involving Pen Branch would begin’
after the cooling tower becomes operational. DOE policy ia to preserve and”
protect wetlands resources at SRS in accordance with the national goal of no
net loss of wetlands. DOE will implement mitigation to achieve this goal.

L-46-OS
L-74-02
L-78-05
L-78-14
L-84-01
L-84-08
;-11-04

4.5.7.2 L-Reactor ITE

L-Reactor operated originally from 195L until 1968, when it was placed in
standby status due to a decreasing demand for defense nuclear materials. In
March 1981, activities were initiated to renovate and upgrade L-Reactor to the
same condition as that of the operating SRS reactors. Renovation andI~E
upgrading activities were essentially complete in October 1983.

Thirty-three alternative cooling-water systems and seven other alternatives
were considered for implementation in the restart of L-Reactor. The 33
systems included seven once–through cooling lakes, four recirculating cooling
lakes, nine once-through cooling towers, nine recirculating cooling towers,
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and four direct discharge alternatives. The seven other mitigation
alternatives included thermal cogeneration, low-head hydropower, modified
reactor operation, fisheries management progrms, restocking, protection of
similar wetlands, and support of fisheries research.

The EIS led to a Record of Decision (Hodel, 1984) that stated that DOE had
decided to proceed with the re8tart Of L-Reactor using the preferred cooling
water mitigation alternative discussed in the EIS. Before restart, DOE would
construct a 1,000-acre cooling lake by impounding a portion of Steel Creek,
which, when coupled with modificatione to the reactor’e power level, would
ensure that the thermal effluent from the reactor would comply with the NPDES
permit to be issued by SCDHEC. (Permit requirement are described in Section
4.1.1.4.2.)

After L-Reactor became operational, DOE would conduct studies to oonfirm the
effectiveness of the cooling lake and decide on the need for Precooking
devices to allow greater operational flaxibility (DOE, 1984a,b). AS discussed
in Section 4.1.1.4,2, DOE is presently conducting biological studies in L-Lake
snd Steel Creek to confirm the adequacy of the lake as a cooling reservoir.
Initial results of the studies sug~est thet balanced biological-communities
are developing aatiafactorily in L-Lake and Steel Oreek. Fish have been
killed in the upper end of L-Lake due to thermal discharge whan L-Reactor
started up after extended outages.

On June 6, 1990, SCDHEO issued an executed settlement agreement with DOE on
fieh kills in upper L-Lake, Thie agreement raquiraa DOE to submit a report to
iCDHEC describing options for avoiding future fish kills, identifying the
lelectsd options to be pursued, and providing a schedule for implementation.
)n July 5, 1990, as required by the settlement agrsement, DOE submittad to
;CDHEC a Remedial Action Plan describing options for avoiding future fish
tills.

JOE has explored the following options:

●

●

●

●

●

●

●

Reducing the rate of temperature increase during restarts to give fish
more time to leave the diecharge araas

Recontouring the ehoreline to eliminate araaa whera fish have become
trapped by thermal plumes

Using curtains to alter thermel plume mixing and produce relatively
cool refugia in the discharge areas

Reducing discharge temperatures by greatly reducing reactor operation

Constructing cooling towars

Placing a weir in the mouth of the discharge canal to keep fish from
entering

Removing aquatic vegetation to reduce fish abundance in the discharge
area



. Isolating the upper end of L-Lake to prevent it from being recolonized
by fish

The options that DOE selected for implementation include reducing the rate of
temperature increase during reactor restarts, constructing a weir in the mouth
of the discharge canal, and limited recontouring of the shoreline near the
discharge points in L-Lake. DOE would conduct research and monitoring to
determine the effectiveness of these options and the direction of further
actions in L-Lake, if necessary.

Tc
Procedures for reducing the rate of power ascension during reactor startups
would be developed and implemented before the resumption of production of
L-Reactor. The weir in tbe discharge canal would be constructed before the
resumption of production of L-Reactor. Shoreline recontouring, which requires
more extensive design, construction, and permitting activities, would be
conducted during the first extendad outage that follows the granting of a
Corps of Engineers .404 permit. After SCDHEC review and approval, DOE wil1
undertaka the implementation of the selected options in accordance with the
approved schedula,

4.5.7.3 ~ Im

P-Reactor cooling water was withdrawn from the Savannah River and discharged
to Steel Creek from 1954 to 1961. Par Pond was formed in 1957 and 1958 by
placing an earthan dam across Lower Three Runs Creek. Par Pond was used as a
principal source of cooling water for R-Reactor from 1958 to 196h and as a
partial source of cooling water for P-Reactor from 1961 to 196&, supplementing
Savannah River water. Sinca 1964, whan R-Reactor was placad on standby,
P-Reactor has used Par Pond as a source of recirculating cooling water.

The renewal NPDES permit, issued to SRS to be effective January 1, 1984 (State
of South Carolina, 19S3), specified that P-Reactor cooling water must meet
South Carolina Class B stream criteria, with maximum temperatures of 32.2°C
and rises above ambiant of no more than 2,8°c at the cooling water outfall
near tha discharge from the P-Reactor heat exchanger. Although water
temperatures at the outfall range from amblant to approximately 75°C,
continued temporary operation of P-Reactor with temperature requirements as
described in the 1976 NPDES permit was allowed undar Consent Order S4-4-W,
which accompanied the NPDES permit renewal. Howevsr, it aleo ordered that
biological studies be conducted, according to $action 316(a) and (b) of tha
Federal Water Pollution Control Act, as emended (33 USC 1326), and 6 report
submitted to SCDKEC on or before December 31, 1985.

DOE conducted the Section 316(s.) and 316(b) studies (saa Ssction 5.2.5) and
submitted the results to SCDHEC. On Mciy14, 19S7, SCDHEC concurred with the
DOE conclusions that balanced ind.iganouspopulations of fish, shellfish, and
wildlife presantly exist in Par Pond and that the present operations of
P-Reactor pose no threat to the continued existencs of a balanced indigenous
biological community (JoY, 19$7).

Biological etudies in the P-Reactor cooling system, including Section 316(a)
studies on the effacta of reactor thermal discharges, hava demonstrated that ~c
balanced biological communities have baan maintained in Par Pond. Fish hava
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been killed in Pond U, a precooler pond upstresm 01 I’arI’ond,aue to tnermal
discharges when P-Reactor starts up after extended outages.

On June 6, 1990, SCDHEC issued an executed settlement agreement with DOE on
fish kills in Pond C. This agreement requires DOE to submit a raport to
SCDHEC describing options for avoiding future fish kills, identifying the
selected options to be pursued, and providing a schedule for implementation.
On July 5, 1990, as required by the settlement agreement, DOE submitted to
SCDHEC a Remedial Action Plan describing options for avoiding future fish
kills.

DOE has explored the fnllowing options:

●

●

●

s

●

●

●

Reducing the rate of temperature increase during restarts to give fish
more time tn leave the discharge areas

Recontouring the shoreline to eliminate areas where fish have become
trapped by thermal plumes

Using curtains to alter thermal plume mixing and produce relatively
cool refugia in the discharge areas

Reducing discharge temperatures by greatly reducing reactor operations

Constructing cnoling towers

Isolating the refuge areas in Pond C!sn fish cannnt emigrate from them
to potentially lethal areas

Raising the Pnnd C outlet crib so fish cannot emierate from Par Pond to
Pond C-

The options that DOE selected for implementation include reducing the rate of
temperature increase during reactor restarts and limited recontouring of the
shoreline near the discharge POints in Pond C. DOE would conduct research and
monitoring tn determine the effectiveness of these nptinns and the direction
of further actions in Pond C, if necassary.

Procedures for reducing the rate of power ascension during reactor startups
would be developed and implemented before the resumption of production of
P-Reactor. Shoreline recontouring, which requires mnre extensive design,
construction, and permitting activities, would be conducted during the first
extended outage that follows the granting of a Corps of Engineers 40L permit.
After SCDHEC review and approval, DOE will undertake the implementation of the
selected options in accordance with the approved schedule.
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CHAPTER 5

FEDERAL AND STATE ENVIRO~ENTAL REQUIREMENTS

5.1 APPLICABLE STATUTES. REGULATIONS. AND DOE ORDERS

This chapter summarizes the major Federal and State of South Carolina
requirements that are applicable to the operation of K-, L-, and P-ReactOrs.
Table 5-1 lists the permits and other environmental approvals needed for
reactor operation. In addition, the U.S. Department of Energy (DOE) has
established its own Orders to ensure the environmental, health, and safety
protection of its facilities.

N~9 POli Act of 1~ 42 U 4321 et seq.)

The National Environmental Policy Act (NEPA) of 1969, as smended, requires
,,allagencies of the Federal Government” to prepare a detailed statement on
the environmental effects of proposed “major Federal actions significantly
affecting the quality of the human environment.” This environmental impact
statement has been prepared to further the purposes of NEPA and to provide
information to the public in accordance with the Council on Environmental
Quality Regulations on Implementing National Environmental Policy Act (40 CFR
1500-1508) and DOE Guidelines for Compliance with the National Environmental
Policy Act (52 FR 47662, December 15, 1987).

Atomic Enersv Act of 1954. as amended i42 USC 2011 et sea.)

Pursuant to the Atomic Energy Act (AM) of 1954, as smended, and the Energy
Reorganization Act of 1974, most DOE defense-related operations are not
subject to regulation by the Nuclear Regulatory Commission. DOE has issued
extensive standards and requirements to ensure safe operation of its
facilities that are exempt from NRC licensing.

N t’ lHitr” Pra lona s o IC enervation Act of 1966 (16 USC 70 e )b t seq.

No permits, certifications, or approvals related to historic preservation are
required; however, DOE must provide the Advisory Council on Historic
Preservation an opportunity for comment and consultation as required by the
Historic Preservation Act of 1966. Section 106 of this Act requires any
agency with jurisdiction over a Federal agency undertaking to provide the
Council an opportunity to comment on the effect the activity might have on
properties included in, or eligible for nomination to, the National Register
of Historic Places (16 USC 470f).

~ r 1 F1 lain Management) and 11990 (Protection of
Wetlands) (Mav 24. 1977) (10 CFR 10221

These Executive Orders require governmental agencies to avoid, to the extent
practicable, any sb.ort- ancl long-term adverse impacts on floodplains and
wetlands wherever there is a practicable alternative. DOE has issued
regulations (10 CFR 1022) that establish procedures for compliance with these
Executive Orders.
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l!c I Table 5-1. Requi red Regulatory Permits and Notifications for Reactor Operation

Facility/Activities Requirements Responsible Agency status

NPDES permit - CMA SCDHEC, IAWD Permitted; penni t
renewal appl i cation
currently under review

Process and
Sanitary sewer
Outfalls

Oomestic water
supply system

Permit to construct
groundwater wells,
treatment, and
distribution
sys tenls

SCOHEC, Water
Supply Division

Penni tted

Study completeCooling-water
discharge

CWA Section 316(a)
( thermal impact study)

SCOHEC, IAWO

NPDES penni t SCDHEC, IAWD

COE

Oischarge permitted

Appl i cation under
review, permit is
considered by
operating contractor
to come under
nationwide permit

K-Reactor cool ing-

1
tower construction

Tc I Certification, CWA
(Section 401 )

SCDHEC, lAWO

Operating permit SCDHEC, Bureau of
Water POl lution
Control

PermittedWastewater
treatment
collection and
transmission
systems

Water Supply Operating penni t

Quarterly report

SCOHEC, Bureau of
Water Supply and
Special Programs

Penni tted

Ongo<ngWater withdrawal
water use

South Carol i na
Water Resources
Commission

Operating pemi t~c I $Ihe:i;nd

emergency diesel
generators and
diesel water pumps

SCDHEC , BAQC Permitted; pemi t
renewal appl i cation
currently under review

F-, H-, and W
Area process
facilities

Dperating penni t,
amendments

SCDHEC, BAQC Penni tted

Permitted

Ongoing

O-, K-, and P-Area
powerhouses

Operating penni t SCDHEC, BAQC

EPAAirborne Pollutants
and Radionucl ides

NESHAP standards for
hazardous air
pollutants, including
radionucl ides

Interim and final
status: 5 RCRA
hazardous waste
units, 96 1SS units,
13 units proposed;
FFA being negotiated

RCRA; 88cradl e-to-
grave” management of
hazardous wastes

OOE/SCDHEC/EPA

5-2



Table 5-1. Requi red Regulatory Permits and Notifications for Reactor Operation ( continued) I Tc

Facility/Activities Requirements Responsible Agency Status

Endangered tiec i es

Womo.s Fish
c~.t

Hi~ti
Preservation

Underground Storaae
m

Abbreviations: BAQC
CERCLA
COE
CWA
DOE
EPA
FFA
FWS
IAWO
NESHAP
NMFS
NPOES
RCRA
SCDHEC
SCHPO

SCDH~C Regulations,
perml ts, and mod if i ca-
tions

CERCLA, reporting,
remedial action

Consul tation/biolog-
ical assessment

Consul tati on/cons id-
erati on of fish and
wi ldl i fe resources

Consul tation with
FWS and development
of mitigation plans

Archaeological
survey and
assessment

Assessment and
detemi nati on

Notifi cation for
existi ng ta~ks,
permitting ror new)
modified tanks

SCOHEC

DOE/SCOHEC/EPA

FWS and NMFS

FWS

FWS

SCHPO

DOE

SCOHEC

7 permitted solid
(nonhazardous waste
management faci 1 i ties)

Plan i n pl ace; FFA
being negotiated

COmpl ete

COmpl ete

COmDlete

COmpl ete

Complete

Notified

Bureau of Air Quality Control
Comprehensive Environmental Response, Compensation and Liabi 1 i ty Act
U.S. Army Corps of Engineers
Clean Water Act
U.S. Oep?rtment of Energy
U.S. Environmental Protection Agency
Federal Faci 1 i ti es A reement

?U.S. Fish and Wildll e Service
Industrial and Agricultural Wastewater Oivi sion
National Emission Standard for Hazardous Air Pol 1utant
National tlari ne Fisheries Service
National Pollutant Discharge Elimination System
Resource Conservation and Recovery Act
South Carol i na Department of Health and Environmental Control
South Carol i na Historic Preservation Office
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Clean Air Act. as emended (42 USC 7420]

The U.S. Environmental Protection Agency (EPA) has delegated authority for
regulation of air emissions (with the exception of radionuclide emissions) to
the south Carolina Department of Health and Environmental Control (SCDHEC),
Bureau of Air Quality Control. SCDHEC requires air emission construction
permits for construction, alteration, or addition to a source of air
emissions. An air emission operating permit ia required for any new and
centinuing source of air contaminants. A Prevention of Significant
Deterioration (PSD) review is required for any proposed new construction, or

TE I any modification, of a major source that will result in a significant increase
in the emission rate.

State authority for implementing and enforcing these regulations is provided
in the South Carolina Pollution Control Act (19S7 South Carolina Code of Laws,
annotated, Sections 48-10 et seq.) and SCDHEC Air Pollution Control
Regulations and Standarda, 61-62.

EPA has promulgated regulations for radionuclide emission limits at DOE
facilities (NESHAP, 40 CFR 61; 54 FR 51654).

ter Po~ Ac t. ed (33 USC 1251 et see.1

•~- Section 316(a) of the Federal Water
Pollution Control Act, as mended, authorizes the EPA Administrator (or
the State, if appropriate) to set alternative effluent limitations on
the thermal component of discharges if tha owner/operator demonstrates
(to the satisfaction of the Administrator or, if appropriate, the
State) that the proposed thermal effluent limitations are “more
stringent than necessary to ensure the protection and propagation of a
balanced, indigenous population of fish, shellfieh, and wildlife in or
on a body of water into which the discharge is to be made.” The State

TE
I

of South Carolina has an approved National Pollutant Discharge
Elimination System (NPDES) program; therafore the satisfactory Section
316(a) demonstration is to be made to SCDHEC, which ia the
decisioomakar. The ownax/oparator must demonstrate, for a cooling
water alternative to be implemented, that the critical functions of a
particular trophic level are maintained in the water body aa they
existed before the introduction of heat and that the impact caused by
the heated effluent will not result in appreciable harm to the balanced
indigenous community, This demonstration is to include scientific
evidence that a balanced biological community will be maintained~ no
adverae impacta to threatened and endangered species will occur; no
unique or rare habitata will be destroyed; paaaaga zone for
representative important species will be provided; and receiving- water
temperatures outeide any (State-eetabliahed) mixing zone will not
exceed the upper temperature limits for aurvivel, growth, and
reproduction of any representative important apeciea occurring in the

receiving water’ (~, Title 48, section
4S-1-1OO; NPDES Regulations 61-9, Sections 1-21),

‘~ - Section 316(b) of the Federal Water
Pollution Control Act (~PCA), as amended, states that: “Any standard
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●

●

●

established pursuant to Section 301 or Section 306 of FWPCA and
applicable to a point source aball require that the location, design,
construction, and capacity of cooling water intake structures reflect
the beet technology available for minimizing adverse environmental
impact.” In South Carolina, this demonstration is to be made to
SCDHEC, which has recaived NPDES authority from EPA. The overall goalI TE
ia to obtain sufficient information on intake entrainment and
impingement impacts on ahellfiah, etc., in the water body to aid in
determining whether the applicant’s intake technology ia the best
available to minimize adverse impact on the aquatic communities. For
existing intakea, the goal is accomplished by providing reliable
quantitative estimates of the entrainment and impingement damage/losaee
and by projecting the long- range effects of such damage/loasea on the
community and water body, The extent of adverae impact ie estimated by
aaeeasing the relative biological value of the source water body zone

,,Critical aquatiC organismaof influence for selected “ and determining
the potential for damagee/loasee by the intake structure,

401 (33 Usc ~ - Section 401 of the Federal Water Pollution
Control Act, as amendad, requires certification from SCDHEC that
discharges into navigable waters will comply with applicable effluent
limitations and water-quelity standarde, This certification ia a
prerequisite for a 402 or 404 permit,

-n 402 (I3 USC 13LU - Section 402 of the Faderal Water Pollution
Control Act, as emended, ia the baais for controlling “point source”
discharges of pollutants into navigable waters of the United States
through the NPDES, This syetem is administered by EPA, which hae
delegated NPDES permitting authority in South Carolina to SCDHEC, The
State of South Carolina Clasa B water classification standards
(Regulation 61-68) provide limitations on thermal effluenta.

Section 404 (33 USC 13441 - The U.S. Army Corps of Engineere (COE) haa
the authority to imolement these reouirementa for the discharize of
dredged or fill mate~ial into the navi~able watere of the United ~tatea
(404 permits). EPA reviewe applications for permits under Section 404
of the Federal Water Pollution Control Act, as emended, and haa “veto”
authority, The discharge of dredged and fill material into waters of
the United Statea, above the headwaters (clefinad aa the point of
average annual flow of leae than 0.142 cubic meter per second),
providing applicable reporting/permitting requirements are met, ie
covered under a nationwide permit issued by COE,

The South Carolina Budget and Control Board has a parallel permitting system
with COE (permits for construction in navigable watera, Regulation 19-450),
which is administered by the South Carolina Water Reeources Commieeion
(SCWRC). The permit application submitted to COE also serves aa the permit
application to SCWRC.
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Resource C9nservati0n and Recoverv Act of 1976. as amended (k2 Usc 6901 et

&

The Resource Conservation and Recovery Act (RCHA) hazardous waste program,
which is administered by EpA, is designed to regulate hazardous waste by

imposing management requirements on generators and transporters Of hazardOus
waste and on owners and operators of hazardous waste treatment, storage, and
disposal (TSD) facilities (40 CFR 260-270).

EPA has authorized SCDHEC to implement most elements of the RCRA program in
South Caro1ina.

In addition to hazardous waste management; RCRA applies to nonhazardous solid
TE Iwaste and underground storage tanks. The Savannah River Site (SRS) has

SCDHEC-regulated solid (nonhazardous) waste management units and
SCDHEC-regulated underground storage tanks.

m~ehens iveEnvironmental ResDonse. COmDensatiQn, and Liabilitv Act of 1980.
as amended (42 USC 9601 et seq.]

The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) requires the investigation and remediation of hazardous substance
releases. In July 1989, EPA (54 FR 29820) proposed SRS for inclusion on the
National Priority List (NPL) under CERCLA (LO CFR 300), and adOpted the f‘nal
rule in November 1989 (Sk FR 48184). Accordingly, DOE is negotiating an
Interagency Agreement (Federal Facilities Agreement) with the State and EpA
Region IV. This agreement should be completed in the second quarter of Fiscal

Tc Iyear 1991. As a result of this agreement, many of the SRS waste Sites

(potentially 30) will be cleaned up under CERCLA.

Noise C~ntrol Act of 1972. as mended (42 USC 4901 et sea.)

Section 4(a) of this Act directs Federal agencies to the fullest extent
consistent with their authority under Federal laws administered by them tO
carry out programs within their control in a manner that furthers the national
policy of promoting an environment free from noise that jeopardizes health or
welfare [42 USC 4903(a)].

Endangered Species Act of 1973. as amended (16 Usc 153I et seq.1

The Endangered Species Act of 1973, as amended, is intended to prevent the
further decline of endangered and threatened species and to bring about the
restoration of these species and their hahitats. The Act is jointly
administered by the Departments of Commerce [National Marine Fisheries Service
(NMFS)] and the Interior [Fish and Wildlife Service (FWS)I . Section 7 of the
Act requires Federal agencies to consult with the appropriate agency to ensure
that any action authorized, funded, or carried out by a Federal agency is not
likely to jeopardize the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of critical
habitat of such species unless the agency is granted an exemption pursuant to
Section 7(h) (16 USC 1536).
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Fish and Wildlife Coordination Act. as amended (16 USC 661 et sea.]

The Fish and Wildlife Coordination Act requires that Federal agencies give
full consideration to the conservation of fish and wildlife resources before
proposing or authorizing development of water resource development projects.
Specifically, the Act requires that consultation be carried out with FWS and

appropriate state wildlife agencies with a view tO the conservation of
wildlife resources by preventing loss of and damage to such resources and by
providing for the development and improvement thereof in connection with the
project. The reporting agency is required to give full consideration to the
recommendations of the Secretary of the Interior and the state agency. The
project plan shall include such justifiable means and measures for wildlife
purposes as the reporting agency finds should be adopted to obtain maximum
overall project benefits. No permit is required by this Act.

Mizratorv Bird Trea tv Act. as amended (16 USC 703-7121

The Migratory Bird Treaty Act was enacted primarily to protect birds that have
comon migration patterns between the United States and Canada, Mexico, Japan,
and the Soviet Union. It regulates the harvest of migratory birds by
specifying the mode of harvest, hunting seasons, bag limits, etc. The Act
stipulates that it is unlawful to “kill..any migratory bird” outside an
established season or within a restricted area.

sa~lfe Drinking Wat Act of 1974 n 42 USC 300f et sea.

The primary objective of the Safe Drinking Water Act is to protect the quality
of public water supplies and all sources of drinking water. SCDHEC has
primary enforcement responsibility through the State Safe Drinking Water Act
of 1976 (codified as Title 44, Chapter 55, of the 1976 Code Of kWS Of South
Carolina, as amended). SCDHEC administration and enforcement consist of
construction permits, pre1iminary site inspections, final construction
inspections, monthly sampling of drinking water, and regular operations and
mai~tenance”inspections o} pu~lic water supplies and facilities. -

De~artment of Enerzv Environment~

DOE is responsible for ensuring the health and safety of ita faci
has established comprehensive health, safety, and environmental
These uroerms are based on administrative directives or DOE Oral{

ities and
programs.

L-

~s, which
specify the procedures, responsibilities, and authorities for performing the
various DOE functions. In March 1990, the Secretary of Energy formed a TaskI
Force to review DOE nuclear safety Orders to issue replacement regulations.
This review is continuing; however, until specific regulations are adopted ‘c
through rulemaking, the following Orders are pertinent to SRS reactor
operations:

● Order 5400.1, !!General En~irO~ental PrOte CtioII Progrm”

● Order 5&O0.5, “Radiation Protection of the Public and the Environment” TC

● Order 5440.lC, ,,NationalEnvironmental Policy Act”
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●

●

●

●

●

●

●

●

Other

●

●

order ~&8~.IB, ,,Eflviromental protection, Safety, and Health Program

for DOE Operations”

Order 5480.4, “Environmental Protection, Safety, and Health Standards”

Order 5480.6, “Safety of Department of Energy-Owned Nuclear Reactors”

Order 5481.lB, “Safety Analysis and Review System”

Order 5482.lB, llEnvirO~ental, 8afety, and Health Appraisal prOgr~”

Order 5483.1, “Occupational Safety ad Health Program for a Government
Owned Contractor Operated Facility”

Ordar 5484.1, “Environmental Protection, Safety, and Health Protection
Information Raporting Requirements”

Order 5500.3, “Reactor and Non-Reactor Facility Emergency Planning,
Preparedness and Response for DOE Operations”

applicable Orders include the following:

Order 5400.3, “Hazardoua and Radioactive Mixed Waste Progrsm”

Order 5400.4, “Comprehensive Environmental Response, Compensation, and
Liability Act Requirements”

5.2 STATUS OF REGULATORY COMPLIANCE

5.2.1 HISTORIC PRESERVATION

Archaeological and historical investigations of the K-Area cooling tower and
associated facility locations were completed in March 1989; these are the only
locations invoIving ongoing construction associated with continued reactor
operation. The survey revealed no archaeological or historic sites that are
eligible for nomination to the Nati~nal Reeister of Historic Places.

DOE submitted an archaeological survey and testing report, which was prepared
by the University of South Carolina Institute of Archaeology and Anthropology,
to the South Carolina State Historic Preservation Officer (SCSHPO). An SCSHPO
representative visited the survey area in the spring of 1989. DOE requested a
concurrence in a determination of “no adverse effect” from the SCSHpO for tha
project because no sites eligible for nomination to the National Reeister of
Historic Places were within the K-Reactor cooling-tower construction area.

TC IThe Deputy SCSHPO concurred in June 1989 with the DOE determination.

5.2.2 SOLID AND HAZARDOUS WASTE MANAGEMENT

Reactor operations generate a variety of residuals defined as solid and
hazardous wastes under Federal and South Carolina law. Disposal will take
place on the Site. There are seven permitted nonhazardous solid waste
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management units (SWMUS) on the Site. DOE submits permit modification to
SCDHEC from time to time for expanaion of existing units. In addition, DOE
has developed a RCRA Program Management Plan (Sires, 1984) for nonradioactive
solid and hazardous waste on the Site, based on EPA and SCDHEC regulations.

SRS has many hazardous waste management units/facilities that are subject to
either interim or final statua regulations under RCRA Sections 300L and 3005.
SRS submitted an original Part A hazardous waste management permit application
to SCDHEC and EPA in 1979. Since that time, SRS has modified its Part A to
include new units and/or modifications to existing units. SRS submitted the
first volume of its Part B permit application in 1985, and received a RCRA
permit on September 30, 1987, which permitted five RCRA hazardous waste
management units. At present, SRS has 96 interim status units and 13 units
proposed for construction that require permitting.

Several regulatory violations were cited during the Compliance Evaluation
Inspection that EPA and SCDHEC conducted on March 13-17, 1989. These
vinlationa included deficiencies in inspections, the waste analysis plan,
personnel training, and missing warning signs. A Notice of Violation (NOV)
was issued on June 1, 1989, concerning these violations. SCDHEC conducted a
followup inspection on October 17, 1989, and found that all the violations had
been addressed satisfactorily.

SRS received an NOV in December 1989 for recurring violations of South
Carolina Hazardous Waste Management Regulations (SC~R) R.61-79.262.3&(b) and
R.61-79.270 for storage of hazardous waste for more than 90 days at 90-day
accumulation areas without having applied fnr or received a permit for
storage. A final settlement agreement (90-64-SW, September 6, 1990) has beenIIC
developed to addresa these violations.

SRS received Notices of Deficiency (NODS) from SCDHEC about inadequacies inITE
the RCRA Part B permit application volmes for the Consolidated Incinerator
Facility, the Mixed Waste Management Facility, and the Defense Waste
Processing Facility Organic Waste Storage Tank. SRS has answered these NODS.
In addition, SRS received an NOD from SCDHEC about inadequacies in the RCRA
Part B Closure Plan for F- and H-Areas. Revisions were submitted in May 1989;
SCDHEC approved these revisions on Jnne 23, 1989.

SRS entered into two settlement agreements during 19S9 as the result of
violations of SCHWNR R.61-79. Settlement Agreement 89-06-SW, effective
February 22, 1989, resulted from the NOV issued in July 1988 nn the
accumulation of hazardous waste in drms of saltcrete at the Naval Fuel[TE
Materials Facility. SCDHEC renewad the Z–Area DWPF Saltstone Facility Permit
and incorporated changes to allow final disposition of the drms in that
facility. Settlement Agreement 89-40-SW, effective December 21, 1989,
concerned a violation of SCRWMR R.61-79.262.34(b), resulting from the
speculative accumulation of photographic fixer solution. The violation has
been corrected and the settlement agreement satisfied.

In 1977, SRS submitted to SCDHEC the first application for a solid
(nonhazardous) waste permit (for the sanitary landfill). Subsequently, DOE
obtained several solid waste permits and permit modifications (necessary for
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expanding existing units) from SCDHEC. At present, SRS has seven permitted
solid (nonhazardous) waste management facilities. In accordance with the SRS
permits, DOE is investigating SRS solid waste management units for remedial
action needs.

Both SCDHEC and EPA have issued RCRA permits to SRS for certain hazardous
waste management facilities. SRS also has facilities operating under “interim
status’*requirements; this mesus that the facilities were in existence before
the effective regulatory date and that SRS has filed the necessarY
notifications and permit applications. These facilities will remain subject
to interim status regulations (1+0 CFR 265) until SCDHEC finalizes its
pemitting actions. Some SRS hazardous waste management faci1ities are exempt

~ from RCRA permitting requirements because they are pemitted under the Clean
Water Act (CWA); some facilities are oPerating subject tO enforcement
agreements with SCDHEC and EPA. SRS is also resolving minor violations with
SCDHEC and EPA. SCDHEC and EPA perfonz annual RCRA inspections at SRS, and
SCDHEC performs routine inspections at SRS at least weekly.

The seepage basins at L- and P-Reactors and the containment basin at K-Reactor
Tc have been added to the SRS CERCLA Site Evaluation List. A schedule for

closure of these basins is being prepared by the Operating Contractor.

5.2.3 THREATENED AND ENDANGERED SPECIES

Formal consultations have occurred between DOE and FWS to comply with the
Endangered Species Act of 1973. Based ou these consultations, FWS issued a
biological opinion that the preferred alternative cooling system for K-Reactor
should have no effect on the American alligator, red-cockaded woodpecker, wood
stork (Parker, 1986), or bald eagle (Henry, 1986). NNFS had previouslY
concurred in the DOE determination that the population of shortnose sturgeon
in the Savannah River would not be adversely affected by SRS operations
(Oravetz, 1983). Similar conclusions were reached for L-Reactor operations
(DOE, 1984), and for the endangered species evaluated in P-ReactOr area
habitats as part of the P-Reactor Section 316(a) and (b) compliance
demonstrations (Du Pent, 1985). In 1989, DOE again consulted with FWS,
requesting information on species that could be affected by the proposed
action (Wright, 1989).

5.2.4 WILDLIFE AND FISHERIES

The Department of Energy has consulted with the U.S. Fish and Wildlife se~ice
about impacts to fish and wildlife. Furthermore, DOE and FWS will undertake a
cooperative effort to mitigate impacts to fish and wildlife resources in
accordance with the FWS Mitigation Policy.

5.2.5 WATER QUALITY

On December 15, 1983, SCDHEC issued SRS NPDES permit SCOOOO175. Previously,
EPA Region IV administered this permit and generally required themal

Tc compliance at the point of discharge to the Savannah River. In the permit
renewal negotiations, SCDHEC stated that SRS operations caused State water
quality standards to be violated in onsite streams and water bodies. To
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require compliance with the State water-quality standards, SCDHEC reissued the
NPDEs permit with the compliant therma1 limitations (32.2”c maximum
temperature and a maximum 2.84C rise-above mnbient temperature) at the point
of discharge (e.g., end of pipe) into an onsite water body.

On January 3, 1984, SCDHEC and DOE entered into Consent Order 84-4-W allowing
the continued discharge nf thermal effluents pending completion of thermal
mitigation studies and thermal mitigation projects required for SRS to crime
into compliance with water quality standards. The Consent Order superseded
the NPDEs permit’s thermal limitations and imposed alternative thermal limits
at the discharge point from Par Pond Dam and the onsite streams‘ points of
discharge into the Savannah River. For evaluation of cooling water systems
for C- and K-Reactors and the D-Area coal-fired powerplant, DOE submitted the ~c
Thermal Mitigating Study to SCDHEC on October 3, 1984. For P-Reactor
discharge to Par Pond, SRS undertook a CWA Section 316(a) Demonstration in Par
Pond to determine if a variance to thermal standards was acceptable. Results
of this study (Du Pent, 1985) were submitted to SCDHEC on December 26, 1985,
SCDHEC conditionally approved the Section 316(a) Demonstration on May 14,
1987. SCDHEC approval is conditioned upon SRS elimination of fish kills in
Par Pond. SCDHEC is currently reviewing a fish kill remedial action plan
submitted by DOE. For the evaluation nf other SRS discharges, DOE submitted
the Comprehensive Cooling Water Study to SCDHEC on March 2, 1988.

Consent Order 84-&-w has been amended twice to provide a schedule for the
construction of thermal mitigation alternatives (i.e., a recirculating cooling
tower for K–Reactor). Amendment 2 mandates completion of the K-Reactor
cooling tower by December 31, 1992.

The cooling water discharge for L–Reactor was incorporated into the SRS NPDES
permit with an effective date of March 19, 1985. To meet water temperature
criteria for this discharge, DOE created a 1,000-acre cnoling lake on Steel
Creek. NPDES permit requirements for L-Lake mandate the maintenance of State
water-quality temperature criteria over at least 50 percent of the lake
full-pool surface area; Section 316(a) Demonstration studies were required to
confirm initial predictions by DOE [Preliminary Predictive 316(a) for L-Lake,
May 17, 198&; Preliminary Predictive 316(a) for Steel Creek, August 16, 1984]
of the development and maintenance of a balanced biological conununityin at
least 50 percent of the lake and in Steel Creek.

DOE submitted a plan to SCDHEC to conduct a biological monitoring progrm in
L-Lake and Steel Creek; the plan was implemented in January 1986. The plan
includes the monitoring of any fish kills that occur in L-Lake. Results of
the first 2 years nf the biological monitoring program were reported in Jnne
1988 (Du Pent, 1988) and are presently undergoing review by SCDHEC.

DOE evaluated and presented cooling water alternatives for K-Reactor in the
~Envi nm ntal Im t Altemat “v ling Water Svsterns. Savannah
River Plant (DOE, 1987). Subsequently, a predictive Section 316(a)
Demonstration was prepared on the selected alternative, a recirculating
cooling tower (Du Pent, 1989). Construction of this tower is currently under
way on an accelerated schedule; this could shorten the construction period by ~c
an estimated 6 months, or make the completion date about June 1992. K-Reactor
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will operate with once-through cooling under Consent Order 84-4-W until the
completion of cooling-tower construction on or before December 31, 1992.
Because the Class B water quality criterion requiring no more than a 2.8°C

‘rC rise above ambient temperature, will occasionally be exceeded following
mitigation, DOE will continue to operate under Consent Order 84-4-W with a
cooling tower until a Section 316(a) Demonstration has been performed, and
SCDHEC has accepted it. DOE anticipates that the Section 31fJ(a) Process will
take approximately 20 months.

On June 6, 1990, SCDHEC issued an executed settlement agreement with DOE on
fish kills in Pond C and L-Lake. This agreement requires DOE to submit a

‘rC report to SCDHEC describing optiona for avoiding future fiah kills.

L-45-02 identifying the selected options tn be pursued, and providing a schedule for
L-80-06 implementation. On July 5, 1990, as required by the aettlemant agreemant, DOE

submitted to SCDHEC a Remedial Action Plan describing options for avoiding
future fish kills. After SCDHEC review and approval, DOE will undertake the
selected options in accordance with the approved schedule.

On June 11, 1990, the Natural Raaourcea Defanae Council and the Energy
Research Foundation filed a lawsuit against DOE in the U.S. District Court for

L-69-12 the District of South Carolina. The plaintiff, in their complaint, allege
that DOE ia in violation of its NPDES permit thermal limitation for
K-Reactor. The complaint specifically attaoks the validity of Coneent Order
54-4-W.

5.2.6 FLOODPLAINS/WETLANDS

In the Notice of Intent to Prepare an Environmental Impact Statemant on
Reactor Operation, DOE also announced its intention to comply with the
requirements of 10 CFR 1022. The floodplain/wetland aesasament required by
10 CFR 1022.12 ie included in the ecology sectione of Chaptera 3 and 4 of this
environmental impact statement.

DOE POlicy, aa etated by Secretary Watkina, is that Department actions will
support the President’s national goal of no net loss of wetlands (Watkine,
19s9). In addition, 10 CFR 1022.15 requiree that DOE design or modify its
actions to minf.mizepotential harm to or within wetlands or floodplaina. As
stated in Section 4.1.1.6, continuad operation of K-, L-, and P-Reactora will
result in the loss of some wetland communities. Previous experience
demonstrates that wetland vegetation will become eatabl!shed in the stream
when reactor operation ceaaes, although the community might differ from that

Iwhich existed ‘before reactor”operati~ns. In addition, the operation of a
recirculating cooling tower for K-Reactor will reduce impacts to wetlands in
Pen Branch and the Savannah River Swamp. However, studies are underway to
characterize the current state of wetland development in affected areas, and
to evaluate the feasibility of wetland forest restoration in these areas.

Tc
DOE

policy is to preserve and protect wetlands resources at SRS in accordance with
the national goal of no net loss of wetlands. DOE will implement mitigation
to achieve this goal.
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5.2.7 AIR QUALITY

The SCDHEC Bureau of Air Quality Control issues operating permits and performs ~E
PSD reviews. Because existing facilities will be used to supply steam and
electric power to K-, L-, and P-Reactors on a continuous basis, no new SCDHEC
operating permits will be required for these facilities.

The State has designated the Site and its environs as attainment areas for all
criteria pollutants under the Clean Air Act. Misting facilities are not
required to comply with PSD or new source performance standards (NSPS)
requirements because they were in operation before these regulations exieted. ITE

SCDHEC air pollution regulations require both construction and operating
permits for emergency diesel generators and diesel water pumps that have
capacities rated graater than 150 kiloWatts. K-, L-, and P-Areas each haveI~
aix emergency diesel generator with an operating limit of 1,000 hours per
yaar, as specified in the SCDHEC permit. Permits for booster water pumps of
about 400 horsepower are in progrese.

I

A NESSAP construction approval for the K-Reactor cooling tower will not be
required becauae radionuclidea emissions will be lees than 0,1 millirem per
year, aa specifiad in Subpart H of 40 CFR 61.96(b). No other NESHAP approvals
are required because all other eources at K-, L-, and P-Reactora were in
existence bafore the regulations went into effect. However, airborne
emissions from the operation of the reactors, together with those from other
SRS facilities, will be subject to the doee limits and monitoring requirements
of NESHAP.

L-713-09
L-78-69
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4.1.3.3.3 Nearby Industrial or Military Facility Accidents

Within a 40-kilometer radius of the SRS are approximately 120 industrial
facilities with 25 or more employees. Four nf these facilities are within a
16-kilometer radius of the SRS: the Allied General Nuclear Services (AGNS)
Fuel Plant; Carolina Metals, Inc.; Chem-Nuclear Systerns, Inc. (CNSI); and
VEGP. The AGNS Nuclear Fuel Plant at the Barnwell Industrial Park is shut
down and will not be utilized in the foreseeable future. Other than those on
the SRS, the only major storage facilities within a 40-kilometer radius are
the facilities at CNSI, VEGP, and a cluster of natural gas storage tanks near
Beech Island. However, the facilities within a 16-kilometer radius of the SRS
bnundary (the closest of which is less than 1 kilometer from the boundary) are
still at leaat 10 kilometer from the nearest reactor, and thus present a
negligible risk to reactor operation.

4.1.3.3.4 Waterway Accidents

No Savannah River traffic would have an effect on the safety of SRS reactors.

4.1.4 TRANSPORTATION

4.1.4.1 Oosite and Offsite Shipmen st

Hazardous material flows to and from each onsite facility can be grouped into
three categories: essential materials, products, and wastes. Essential
materials are raw materials, process chemicals, and other supplies that are
the feed stocks~used in SRS facilities to produce products. Products of a
facility can be feed etocks for one or more other facilities. Each facility
also generates wastes as inevitable byproducts of its function. Some wastes
are chemical only, some are mixed radioactive-chemical wastes, and others are
radioactive only. The following paragraphs describe the effacts of these
hezardoue meterial ehipments,

Uranium fuel and target assemblies are produced in the 3/700-Area from raw
materials received from offsite sources. The assemblies are transported to
the 100-Area reactors, where they are charged into the reactor core. The
irradiated fuels and targete that are discharged from the reactors are
transported to the 200-Area for chemical processing.

Nitric acid, sodium hydroxide, liquid chlorine, petroleum distillates, and
more than 100 other nonradioactive hazardous materials are transported to the
facilities to be utilized in processing and reactor support activities.
[Where poesible, liquid chlorine, which is used in water purification, is
being replaced by a much less volatile sodium hypochlorite solution. This
change has been addressed only to a limited extent by the analyses of
transportation risks (WSRC, 1989d)]. Gaeoline and other light petroleum
distillates are the most frequently transported nonradioactive hazardoue
meterials shipped by truck. Coal and cask-car movements comprise most of the
rail traffic.

Low-level radioactive wastes or mixed wastes are transported to the Burial
Ground in the 200-Area. Low-level liquid radioactive wastee are shipped from
the reactor areas to the 200-Area for evaporation before being transferred
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into waste tanks. Nonradioactive hazardous waste is transported on trucks to
oneite storage.

1+.1.4.l.l Onsite Shipments

Rail shipments to and from the SRS reactor areas include 64-metric-ton fuel
element casks, 50-metric-ton failed fuel element casks, and occasional
containers of nonradioactive materials. Truck shipments include unirradiated
fuel and other reactor lattice components in steel shipping boxes, moderator
in stainless-steel 208-liter drums, liquid and gas ssmples, and dry and liquid
light-water wastes (WSRC, 1989d). Table 4-39 smarizes shipments Ofl m
radioactive msterials to and from the reactor areas.

4.1.k.l.2 Offsite Shipments

Shipments of materials from off the SRS to support reactor operation include
petroleum distillate products from major distribution terminals in Augusta,
Georgia, and Aiken county, South Carolina; chemicals from commercial
distribution points; and nuclear materials from other DOE sites (WSRC, 1989c).

4.1.4.2.1 Routine Radiation Exposures

Radioactive materials moved on the SRS around the K-, L-, and P-Reactors are
packaged to contain the material during transport and shielded to minimize
radiation exposures to crew, riggers, and others near the materials during
transportation activities. The DOE contract permits the Operating Contractor
to use procedural controls, escorts, and traffic controls to transport
materials to and from K-, L–, and P-Reactors.

The 64-metric-ton railroad casks used to ship irradiated reactor fuel are
separated from the locomotive by one or two spacer cars. The estimated
incremental exposure to the rail crew is less than 10 millirem per year, based
on records and analysis (WSRC, 1989c).

The casks used to ship irradiated materials from the reactor areas by truck
are mounted on assigned trailers and do not require rigging. ‘i’hedrivers, who
exclusively transport scrap and metal and deionizer casks, are expected to
receive annual radiation exposures of no more than 300 millirem. This
assumption is based on radiation exposures from C-, K-, and P-Reactors,
averaged over a 6-year period. Radiation exposure records Show that
emulative exposures to Traffic and Transportation employees average about 2
to 3 person-rem per year per reactor area for all rigging and transportation
activities (WSRC, 1989c).

Qffsite Transuortation

The radiation levels from offsite shipments on exclusive-use vehicles to or
from the SRS are well below U.S. Department of Transportation (DOT) radiation
limits for transportation of nuclear materials. Typical measured radiation
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levels from these shipments are (1) depleted uranium shapes - less than 1
percent of DOT radiation limits, (2) uranyl nitrate solutions in MC312 cargo
tanker - less than 2 percent of DOT radiation limits, and (3) safe secure
transporter (SST) - about 10 percent Of DOT radiatiOn limits.

The collective radiological exposure from the transportation of these nuclear
materials from and to the SRS is about 0.01 person-rem per year to the
population along the shipping route (NRc, 1977), which is a negligible impact.

4.1.4.2.2 Accident Release Risks

The likelihood and consequences of onsite transportation accidents resulting
in releases of radioactive materials have been analyzed (WSRC, 1989d). The
estimated total risks of radimuclide release (i.e., annual frequency times
release magn~>ude) during onsite transportation to ~nd from the reactor areas
are 5.1 x 10 curies of alpha per year, 5.2 x 10– curies of beta-gamma per
year, and 6.8 x 10-2 curies of tritium per year, as listed in Table 4-40

TE (WSRC, 1989c).

Table 4-41 lists the overall risks presented by transportation accidents in
terms of the probability of receiving a specified dose in a year. Tbe values
listed in Table 4-41 for atmospheric releases are associated with inhalation
of radioactive material and direct radiation from exposure to the plume. If a
transportation accident occurred near an onsite stream or wetland, the
potential offsite transport of radioactivity via the Savannah River would be
of concern. Because onsite streams are not used as drinking water sources for
SRS personnel or accessible to the public, onsite population risks are not
applicable. In addition, spills from transportation accidents would be small
and should not impact groundwater.

The radiological impacta to the onsite and offsite populations from these
transportation accidents, expressed in units of annusl radiation doses, are

f
insigni icant. For example, these doses would be calculated to result in
5 x 10- additional cancers or less per year in the on- or offsite populations.

4.1.4.3 Nonradioloeical Imoacts

Transportation activities can influence air quality because of emissions of
pollutants from vehicles, can result in fatalities and injuries due to
collisions, and can expose populations to nonradioactive hazardous materials
leaked during transport or released after a transportation accident. The
following sections describe these nonradiological impacts of transportation
activities.

4.1.4.3.1 Vehicular Emissions

Pollutants are released to the atmosphere from routine transportation
m IOP~ratiOns Supporting all SRS activities. Table L-42 lists nonradiological

em16Si0nS of pollutants from SRS vehicle fleets, including those of the
Operating Contractor, the Security Contractor, DOE, and vendors. Vehicle
emissions directly related to operation of the K-, L–, and P-Reactors are

TE Iapproximately one-tenth of the totals listed in Table 4-42.
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Table 4-40. Risk of Radionuclide Release from Shipments ~l’E
to and from Reactor Areas (curies per year)a

Shipment Alpha Beta-gamma Tritium

Irradiated target .-. --- 2 x 10-7
casks

100-Area scrap ~Sb ES ES
metal caaks

Analytical samples --— --- 6.8 x 10-3
(every shift)

Unshielded tank 5.1 x 10-5 5.0 x 10-3 ---

trailers

Deionizer casks --- 2 x 10-4 ---

D20 drums --- —-- 6 X 10-2

Unirradiated fuel/ ES ES ---

target assemblies

Irradiated fuel element 5 x 10-9 2 x 10-6 8 X 10-4
caska

Total 5.1 x 10-5 5.2 X 10-3 6.8 x 10–z

a. Source: W8RC, 1989d. ITc
b. ES = Sxtremely small.

&.1.4.3.2 Accident Fatalities and Injuries

The 8outh Carolina Department of Highways and Public Transportation collects
data on fatal traffic accidents. Based on these data, the average fatal
accident rate in South Carolina for the years 1984 through 1988 was 2.2
accidents per 100 million vehicle-kilometers traveled (3.54 per 100 million
vehicle-miles) (DOE, 1989b). ITE

The potential for onaite transportation accidents with resultant fatality or
injury is much less than that for public highways. Onsite shipments are not
made during shift change and occur when traffic densities on the SRS roada are
low. Therefore, the risk of injury or fatality from onsite injury is
estimated to be much less than 1 per year (DOE, 1984a).
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Table 4-42. Estimated Annual Missions of Air Pollutants from I TE
Routine Transportation Activities at SRSa

Cars and Heavy-Duty
Source Light Trucks Trucksb

Fuel Gasoline Diesel

Liters consumed 3,280,000 2,082,000

Kilometers traveled 20,117,000 4,828,000

Emissions (metric tons)
Carbon monoxide 296 18
Nitrogen oxides 38 32
Hydrocarbons 33 7
Particulatesc 300 72

a. Source: WSRC, 1989c.
b. Includes emissions from offsite vehicles.
c. Particulate matter resulting from vehicle exhaust, tire abrasion, and

roadway dust.

4.1.4.3.3 Accident Release Risks

Transportation activities involving nonradioactive hazardous materials might
expose populations to hazardous materials leaked in transit or during loading/
unloading operations, or dispersed after a vehicular accident.

Of nonradioactive hazardous materials transported onsite by truck or rail,
bulk acids (nitric, sulfuric, and phosphoric) and liquid chlorine present the
greatest nonradiological risks to onsite and offsite populations. Table &-431~E
summarizes the total population risks, in terms of persons exposed above the
toxic health effects thresholds per year (WSRC, 1989c).

4.1.5 UNAVOIDABLE/IRREVERSIBLE IMPACTS

This section describes impacts of the proposed action alternative that cannot
be avoided. It also describes irreversible and irretrievable commitments of
resources and the short-term uses and long-term productivity impacts of these
uses.

4.1.5.1 u~s

The SRS would experience some unavoidable impacts from the continued operation
of K-, L-, and P-Reactors.

Under present conditions, K-Reactor, in the once-through cooling mode, and
L-Reactor each withdraw about 11.3 cubic meters per second of cooling water
from the Savannah River. P-Reactor requires about 1.4 cubic meters per second

4-113



‘lx Table 6–43. Population Risks from Releases of Nonradioactive
Hazardous Materials During Transporta

Riskb

Onsite Population Offsite Population
(persons exposed (persons exposed

Released Material per year) per year)

Liquid chlorine 1.3 x 10–1 4.3 x 10-3

Bulk acids (nitric, sulfuric, 4.0 x 10-1 0
and phosphoric)

Sodium hypochlorite 6.9 X 10-2 4.5 x 10-3

TOTAL 5.9 x 10-1 8.8 x 10-3

a. Adapted from WSRC, 1989d.
b. Risk is expressed in units of number of persons exposed above the toxic

health effects thresholds per year.

from the river and 10 cubic meters per second from Par Pond. The total
withdrawal from the river, 2.4cubic meters per second, causes entrainment and
impingement of aquatic biota (Section 4.1.1.2).

TCIAfter the K-Reactor cooling tower becomes operational, river withdrawals to
supply cooling water for this reactor will be reduced from 11.3 to 1.8 cubic
meters per second; entrainment and impingement losses will be reduced
proportionately. Discharges of heated water from K-Reactor in the
once-through cooling mode would increase the flow to Pen Branch (via Indian
Grave Branch) an annual average of 8 cubic meters per second. This flow rate
would be maintained for K-Reactor after the resumption of production but
before the operation of the K–Reactor cooling tower. After the completion of
the K-Reactor cooling-tower system, flow to Pen Branch from K-Reactor would be

‘rcreduced to 1.3 cubic meters per second (DOE, 1987b).

Heated water discharges from L-Reactor (a maximum of 11 cubic meters per
second) raise the temperature in the lower half of L-Lake slightly (2°-3”C)
above that in other southeastern reservoirs. Temperatures in the upper half
of the lake can be much higher. Heated discharge water from P-Reactor (a
m=imum of 11 cubic meters per second) results in surface temperatures 4“ to
6°c higher near the Hot Dxm of Par Pond thau in much of the rest of the pond

TCI (Du Pent, 1985a).

Direct discharges of thermal effluent to Pen Branch when K-Reactor is in the
once–through cooling mode impact a total wetlands area of approximately 670

~c acres; estimated additional losses of 10 to 12 acres per year of previously
unimpacted forested wetlands would occur (DOE, 1987b). The wildlife and fish
populations supported by this habitat are impacted (Section 4.1.1.4.1). When
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the recirculating cooling tower becomes operational, wetlands vegetation
should become reestablished on about 500 acres of the thermally impacted Pen
Branch delta. Stream flows and temperature will more closely approximate
smbient conditions, Additional losses of 10 to 12 acres per year Of ~c
previously unimpacted forested wetlands would stop.

Once-through cooling water effluents at the point of release to Pen Branch
from K-Reactor commonly exceed 70”C and raise the water temperature throughout
the length of the Pen Branch stresm channel above 45°C in the summer months
(Du Pent, 1987a). Fish and other aquetic biota that have repopulated much of
Pen Branch since reactor shutdown will be eliminated from the area when water
temperatures rise. Some fish will be killed on startup. High temperatures ‘c
and flows will also cause continued habitat degradation in the Pen Branch
channel. Under average winter conditions, temperatures along Pen Branch range
from 66°C at the discharge point to 43’C in the delta (DOE, 1987b). When
K-Reactor operates with the new recirculating cooling tower under summer
conditions, predicted mean water temperatures at the Pen Branch delta would be
27°C, or 3°C above the mean smbient water temperature (Du Pent, 1989). During
January (when water temperatures reach the yearly low), water temperatures at
the delta would average 8“c, O.3°C above the average ambient January
temperatures (Du Pent, 1989). However, reactor shutdowns during winter resultITC
in gradual heat loss, which minimizes any cold shock effects.

Unavoidable radiation exposures, which include increased occupational
exposures and exposures to the general public from normal reactor operation,
and possible resuspension of radionuclides from Indian Grave Branch, Pen
Branch, and Steel Creek, are well below DOE limits (Section 4.1.2).

The operation of K-, L-, and P–Reactors at reduced power would not reduce
water withdrawal, the associated entrainment and impingement of aquatic biota,
or the possible resuspension of radionuclides. However, the temperature of ‘c
reactor cooling water discharges would be reduced, allowing biota to invade
some areas that are too hot to support life when the reactors operate at full
power.

In addition to direct discharges of heated effluents, increased discharges
from incidental sources would occur during reactor operation. For exmple,
NPDES-permitted discharges to Pen Branch and Indian Grave Branch would include
nonprocess cnoling water, ash basin effluent waters, powerhouse wastewater,
reactor process wastewater, and sanitary wastewater. In addition to condenser
cooling water from the D-Area coal-fired powerhouse, Beaver Dsm Creek would
receive neutralization wastewater, sanitary wafitewater, ash basin effluent
waters, and various laboratory wastewaters. Similar incidental effluents
would discharge to Steel Creek. Lower Three Runs Creek. and Par Pond. UODer
Three Runs C~eek would receive’direct discharges from “the F- and H–Area’~TF
and indirect discharges from the M-Area liquid effluent treatment facility
(LETF) via Tires Branch. However, analytical results of stream monitoring
progrsms indicate that the impacts of such operations are minimal (Zeigler
et al., 1987; Mikol et al., 1988).

4.1.5.2 Irr versibl~ itm nts of R source

The operation of K-, L-, and P-Reactors would consume energy, raw materials,
and other resources. Resources that would be committed irreversibly or
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irretrievably during operation include materials that could not be recovered
or recycled, and materials that would be consumed or reduced to irrecoverable
forma.

The centinued operation of K-, L-, end P-Reactors would involve land that was
committed previously to this use. Land as well as construction materials
would be required for K-Area cooling-tower construction. The final disposal
of low-level radioactive and mixed wastes from reactor operation’would involve
additional land use whan the new low-lavel radioactive waate dieposal facility
and the hafiardous-mixedwaste disposal facility become available (Section 3 .S ).

Irretrievable electric energy consumption would result from reactor
operation. Electric power would be provided by oneite generation and
purchases of offsite power, Three-reactor operation would require 175
megaWatta of power. Onsite generatore of electricity and ateem for space
heating and process use would burn approximately 528,000 metric tons of coal
per yaar. When operating, the production reactors would have continuously
operating diesel generators to provide power to backup reactor coolant PUMPS.
Other areas that would depend on electrical power for emergency functions also
would heve local emergency diesel ~enerators. The diesel fuel consumption for
one reactor area would be 1.5 x 10 liters per year (DOE, 1984a).

4.1.5.3 ~ Uses and ~-Term Protic~t

The ehort-term effects of reactor operation would include the unavailability
of terrestrial areas for their natural productivity end wildlife habitat, end
impacts to wetlands and aquatic biota from water intakes, heated effluents,
and process water diachargea. However, continued reactor operation involves
only terrestrial and aquatic areas that were committed previously, with the’

~c exception of the additional 10 to 12 acres per year of previously unimpacted
foreatad wetlands that would be lost due to the operation of K-Reactor in a
once-through cooling mode.

The SRS reactor buildings, eupport facilitf,ee,and paved areae have dieturbed

approximately 10,600 acres of cite and accesB-road/righte-of-way areae or
removed them from their natural state. This iB approximately 5 percent of the
total 19S,737-acre SRS area. Areas in which natural Boils have been removed,
transported, compacted, or covered with concrete, aephalt, waste rock, or
gravel would revert to their natural vegetative states after decommissioning
and decontamination, assuming such barriers to regrowth would be removed.

Continued reactor operation would create few additional terrestrial habitat or
coil-related impacts, with the exception of construction and operation of the
K-Area cooling tower and the disposal of hazardous, mixed, and low-level
radioactive waste (DOE, 1987.). However, reactor operation would impact
wetlands, wetlands habitat, and aquatic biota due to cooling water withdrawal
and thermal effluent discharge (Section 4.1.1.4).

I

Many of the impacts on
TC aquatic resources would result from operation of K-Reactor in the once-through

cooling mode. The subsequent operation of K=Reactor with the recirculating
cooling-tower system would permit the establishment of balanced biological
Communities, including plants, macroinvertebrates, and fish, in the Pen Branch
ecosystem.
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There was a potential loss of part of the local habitat for the endangered
wood stork in the Savannah River Swamp, but the establishment of foraging
areas in Kathwood Lake has mitigated this potential loss. In the long term, TE
wetlands that have been disturbed could become reestablished thrOugh the ~c
process of ecological succession, as could affected stream reaches of Indian
Grave Branch and Pen Branch, and areas of Beaver Dam Creek affected by thermal
discharges from the D-Area coal-fired powerhouse.

Solid nonradioactive waste generated from continued reactor operation would
require additional land at a sanitary landfill site that waa unavailable for
other uses. Radioactive solid waste requires additional space (100 acres) at
an already designated burial ground site, the low-level radioactive waste
disposal facility.

High-level liquid radioactive waste requiras temporary onsite in-tank storage
(Section 3.8), waste processing, interim storage of solidified wastes in
canisters, and disposal in an offsits geologic repository, with the commitment
of associated land, transportation, processing facilities, and other disposal
resources (ERDA, 1977; DOE, 1982a).

4.1.6 CUMULATIVE IMPACT8

In accordance with CEQ regulations (40 CFR 1508.7), this section Presents the
cumulative impacts of tha proposed action, including the impacts of th@
related support facilities, and other existing and plannad activities, both
onsite and offsite. Planned onsite activities discussad in this EIS do not
include the proposed New Production Reactor (NPR). DOE is preparing an EIS ~
that will describe the environmental impacts of the NPR and its potential
cumulative impacts on the SRS region (see Section 2.4.1).

The Annual Environmental Reports for the SRS (Zeigler et al., 1987; Mikol
et al., 1988; Davis, Martin, and Todd* 1989) and tha Final EIS on L-R@actor
operation (DOE, 1984a) describe the environmental impacts of support facilityI~c
operation for C-Reactor (which is currently on standby) and for K-* L-J and
P-Reactors. These SRS facilities include M-Area fuel fabdication, F- and
H-Area saparations, D-Area powerhouse and haavy-water rework, Savannah River
Laboratory, and various waste management and disposal facilitias. The impacts
of these facilities will continue unchanged under the proposed action from
those already documented.

4.1.6.1 ~

4,1.6.1.1 M-Area Fabrication Facility

The SRS M-Area fabrication facility manufactures fuel and target elaments to
be irradiated in the production reactors. At present, its major products are
extruded enriched uranium, aluminum-clad fuel, and lithium-alminum control
rods and targets.

4.1.6.1.2 F- and H-Area Separation Facilities

Aftar fual and target elements are irradiated, they are dissolved in nitric
acid at tha chemical separations plants. A solvent extraction process yields
(1) a solution of plutonium, uranium, and naptunim, and (2) a high-heat
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liquid waste, containing the nonvolatile fission products. After the product
solutinns are separated from the fission products, further processing is
perfnrmed in unshielded areas, where plutoniw, uranium, and other prnducts
are converted from solution to solid fnrm for shipment, recycling, or further
processing (e.g., plutoniurs-238heat source fabdication).

4.1.6.1.3 Tritium Facilities

In the tritium facilities, gases are extracted frnm irradiated reactor
elements and processed through several purification steps to produce tritimn
of high purity. Reactnr elements are placed in a crucible in an electric
furnace and heated tn more than 600”C to extract gases. Purification steps,
which employ vacuum technology, include various types of cliffusion pumps,
palladim-membrane diffusers, thermal diffusion Colunnls, and filters.
Hydrogen isotopes are separated frnm other gases in the feed stream in initial
production steps. Further processing isnlates each isotope.

1+.1.6.l.4 Heavy-Water Rewnrk Facility

Heavy water for use as the reactor coolant/moderator was separated originally
from river water at the heavy-water production facility by a hydrogen sulfide
extraction process, and purified by distillation. At present, this facility
is needed nnly to purify the existing inventory nf heavy water; the facility
does not use hydrogen sulfide.

4.1.6.1.5 Savannah River Laboratory

SRL is the major research and development laboratory at SRS. It engages in a
number of fuel and target development, waste management, process modification,
site changes, upgrades, and improvementt programs.

Research and development on separations prncesses involve both laboratory and
pilot-scale wnrk. Prncess operations range from the handling of irradiated
fuels and targets tn the packaging of the final prnduct. All effluent streams
(gaseous, liquid, and snlid) are monitored.

SRL facilities include a cnal-fired pnwerplant with three boilers, Which
supplies pnwer to SRL and the M-Area. It releases particulate, hydrocarbons,
co, C02, NOX, and S02. Particulate emissions are controlled by two dust
collectors in series. No emission controls are required for hydrocarbons, CO,
C02, NOX, and S02. Other permitted air emission sources include emergency

I
TE power diesel generators, which require no emission cnntrnls.

Radioactive wastes include aqueous low- and high-level wastes. Low-level
waste is sent to evaporators in F-Area. High-level wastes are transferred to
a tank fnr transportation and storage in F-Area.

Nonradioactive wastes from SRL operations are small amounts of chemicals
flushed intn the lnw-level drains or the chemical waste system. The chemical
waste system is designed to handle waste chemicals that are not contaminated
beyond trace levels. These wastes enter a consnnnvitreous pipeline that will
discharge into an NPDEs outfall. Vapors are released to the hood exhaust
SyStam; nonhazardous–nonradioactive solid wastes are placed in the sanitary
landfill.
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All contaminated and potentially contaminated solid wastes from SRL operations
are transported to the low-level disposal facility.

Section 3.8 describes existing and planned waste management facilities.

4.1.6.2 New and Planned SRS~@

In addition to ongoing SRS operations, a nmber of new support facilities have
been completed or are under construction; their actual contributions to SRS ~.78.63
impacts have not yet been confirmed by measurements, but will be when they
become operational. The following sections describe these flew facilities;
these descriptions do not includa new or planned facilities with little or no
impacts (e.g., technology demonstrations). Operation of the ETF will be
documented in the next annual Environmental Report (for 1989). Separate NEPA
documentation has been or is being prepared for each facility, as noted in the ~c
following subsections.

4.1.6.2.1 Tritium-Loading Facility

This facility, alao called the Replacement Tritium Facility (RTF), is designed
to replace and upgrade some of the processing and loading functions in tha
present tritim-loading facility. Construction is under way, and the facility
is scheduled to be completed in late 1990.

The routine operation of the facility will reduce atmospheric releases
substantially, which will be beneficial. Tritium-contaminated solid waste
generation and storage/disposal rates are expected to decrease. Mercury will
be eliminated in the new process, thereby eliminating storage and disposal
needs for mercury-contaminated wastes from this process. (See DOE, 1986; also, ~c
see the Finding of No Significant Impact, 51 FR 12727.)

4.1.6.2.2 F- and H-Area Effluent Treatment Facility

The F- and H-Area ETF, located in H-Area, is operated to stOre and treat
routine wastewater and potential spills from the chemical separations
facilities in F- and H-Areas. The operation of this new facility eliminated
the discharge of these effluents to the F- and H-Area seepage basins. The
facility, which began operation in Nnvember 1988, provides improved treatment
of routine process effluents and contaminated cooling or storm water.
Processed liquid effluents that exceed discharge limits are recycled.
Dewaterad solids from the coarse filtration step are disposed of in the burial
ground or (eventually) in the Y-Area Facility. Evaporator concentrates are
transferred to the H–Area waste tank farm. Tritium is not removed in the
treatment processes.

The discharge of an estimated 30,000 curies of tritium per year from the ETF
into Upper Three Russ Creek is partially offset by decreases in atmospheric
releases from seepage-basin evaporation and tritiated groundwater outcrops due
to the closure of the F- and H-Area seepage basins. Storage basins are
provided to contain large flows of contaminated cooling water or storm water
prior to processing through the ETF. (See DOE, 1987c.) ITC
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4.1.6.2.3 Defense Waste Processing Facility

The DWPF is being constructed to begin processing accumulated high-level
TC Iradioactive liquid wastes in 1994. At present, these wastes are stored as

insoluble sludges, precipitated salt, and supernatant liquid in tanks in the
F- and H-Area tank farms. The DWPF process includes the removal of wastea
from tank storage; immobilization of the high-level sludge an~ cesi~,
strontim, and plutonium recovered from supematant liquid in borosilicate
glass; encapsulation of the waste and glass mixture in steel canisters;
storage of the canisters in a subsurface facility until shipment to an offsite
geologic repository; and processing of the decontaminated salt into saltstone

I
monoliths (see Section 4.1.6.2.6). (See DOE, 1982a, 1988c, 1988d; also, see

‘c 47 FR 23801.)

4.1.6.2.4 Consolidated Incineration Facility

~c A Consolidated Incineration Facility (CIF) is being designed and is proposed
to be constructed by 1992 to incinerate a variety of hazardous, mixed, and
low-level radioactive wastes (e.g., contaminated soil, sludges, and liquid and
solid wastes). This incinerator would consist of a primary rotary kiln, a
secondary combustion chamber, and an off-gas treatment system that includes
evaporative coolers and particulate and chloride removal systems. An

Tc environmental assessment is being prepared for this facility. The process
allows simultaneous destruction of solids and aqueous and organic liquid
wastes. (See DOE, 1987c.)

4.1.6.2.5 Y-Area Waste Solidification and Dispo~al Facility

The Y-Area Waste Solidification and Disposal Facility (Y-Area), which COnSiStS

‘rC of 22 acres in the northwest comer of Z-Area, will provide stabilization and
disposal of liquid salt solution wastes generated from M-Area and eventually
from the CIF. The reference process for Y-Area is the Z–Area saltstone
solidification process (see Section 4.1.6.2.6). Waste will be pumped from a
storage tank into a mixer unit where it will be combined with flush water, the
Z-Area (boiler slag/fly-ash/cement) premix, and a set-retarding additive. The
grout mix will be pumped to a disposal vault where it will form into a
monolith. Each disposal vault will be capped with concrete to prevent
rainwater intrusion. The process and disposal vaults will be RCRA-permitted
for disposal of hazardous wastes. Further covering or “closure,” as it
pertains to final disposal of low-level radioactive wastes, will be provided
after a number of years, during which the integrity of the vault will be
assured. This cover will meet or exceed the performance standards of the

TC ISouth Carolina Hazardous Waste Management Regulations. (See DOE, 1987c.)

4.1.6.2.6 Z-Area Saltstone Disposal Facility

Tc

Tc

The Z-Area disposel facility is designed for the disposal of low-level
radioactive wastes, especially decontcininated salt solution resulting from
processing high-level radioactive liquid wastes in the high-level waste tanks
and the DWPF. This facility began operation in June 1990. The decontaminated
salt solution and recycled wash water from the in-tank precipitation will be
processed with a feed stra.cmfrom the F- and H-Area ETF of 28-percent salt (by
weight). Fresh water will be used to flush equipment and piping, and then
recycled into saltstone production (DOE, 1982a, 1987c, 1988c,d).
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The salt solution will be mixed with flyash, slag, and a lime source to
produce saltstone (with an overall radioactivity of approximately 62
nanocuries per gram) at an expected average rate of 1,300 cubic meters perITE
week (DOE, 1988d). The saltstone will be placed in reinforced concreteI‘c
disposal vaults (8 meters high by 180 meters long by 50 meters wide and 3
meters belowgrade). As a result of Ieachate testing, SCfJHEChas ruled that
saltstnne is nonhazardous. About 10,000 210-liter drums of Fuel Materials
Facility saltstone, produced before and during shutdown activities of that
facility, will also be placed in the vaults. The Z-Area facilities and vaults
cover about 160 acres (DoE, 1982a, 1987c, 1988c, 1990b). Tc

4.1.6.2.7 New Low-Level Radioactive Waste Storage/Disposal Facility

Low-level waste generated on the SRS and received from offsite DOE facilities
is estimated at a volume of about 31,000 cubic meters per year. l!hespace
available in the present Burial Ground for shallow land burial, engineered
low-level trenches, and greater confinement disposal (GCD) facilities has
become limited (DOE, 1987c).

A 100-acre area (G-Area) due north and adjacent to the present Burial Ground
has been selected as the site for future disposal and storage of solid
low-level radioactive waste generated on the SRS. The disposal units will be
belowgrade concrete vaults designed to have sufficient strength to withstand
the stresses of final closure. The storage portion of tbe facility will
cnnsist of two types of nnits - vaults and buildings. Tritiated wastes will
be stored in abovegrade strong concrete vaults. Long-lived wastes (half-life
greater than 30 years) will be stored in an abovegrade metal building located
on a concrete pad. The facility will begin operation in 1991. (See DOE, ~c
1990b.)

4.1.6.2.8 New Hazardous/Mixed Waste Disposal Facility

A new hazardous/mixed–waste disposal facility of about 200 acres is planned
for construction adjacent to the new low-level facility. It is scheduled to
begin operation in early 1993. Facility design calls for RCRA-type vaults or
Iandfills and buildings for retrievable storage of hazardous or mixed wastes;
snme wastes would be embedded in a cement or lime-flyash matrix (DOE, 1987c).

This section describes nearby offsite facilities that, in conjunction with
continuing operation of the three SRS reactors and suppnrt facilities, would
result in cumulative impacts on the region.

4.1.6.3.1 Vogtle Electric Generating Plant

VEGP is a two–unit nuclear powerplant located across the Savannah River from
the SRS. Unit 1 wae liceneed for full-power operation in May 1987. Unit 2
began operation in May 1989 and is approaching full-power operation.
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4.1.6.3.2 Chem-Nuclear Services, Inc.

Chem-Nuclear Services, Inc., operates a low-level radioactive waste burial
ground adjacent to the east-central boundary of the SRS.

4.1.6.3.3 Urquhart Stemn Station

South Carolina Electric and Gas Company operates the Urquhart Station, a
three-unit, 250-megaWatt, coal- and natural-gas-fired steam electric plant in
Beech Island, Snuth Carolina, on the Savannah River about 32 kilometers north
of the SRS.

4.1.6.4 Cumu~stiv F.nv” t

4.1.6.4.1 Land Use and Socioeconomic Impacta

In addition to the land currently occupied by the existing onsite support
facilities, construction at SRS of the new facilities described above will
requira additional land, ranging from 100 to 300 acres for each facility. The
operation of these new facilities will produce inconsequential socioeconomic
impacta, becauae their workforce requirements are a minute fraction of the
total SRS workforce.

The estimated cumulative sum of individual land use requirements for new
support facilities is about 700 acres; no offsite land would be needed. The
boundaries of SRS would not change; there is no cumulative impact on land
availability of SRS activities and those offsite.

Cumulative workforce requirements are expected to be greater than the May 1988
TC Ifigure Of 18,635 (NUS, 1990). This workforce, together with those at the

offsite facilities, will be readily accommodated within the SRS region.

4.1.6.4.2 Archaeological Resources

Locations for new support facilities have been surveyed for archaeological
f.mpacta;concurrence from the State Historic Preservation Officer (SHPO) has
been obtainad. No cumulative impacts on these resources would occur.

4.1.6.4.3 Cooling and Surface-Water Withdrawal

Surface water will not be used in the operation of the F- and H-Area ETF,
DWPF, CIF, Y–Area, Z-Area, the Low-Level Radioactive Waate Facility, and the

~E Hazardous[Mixed Waste Facility. SRS withdraws 24 cubic meters per second from
the Savannah River for cooling at K-, L-, and P-Reactora and an additional

Tc 4 cubic meters per ~ecOnd fOr the D-Area pOwerhouae. New and planned SRS
facilities will not changa water usage aiguificantly.

Baeed on studies conducted in the Savannah River from 1983 to 1985, this rate
of water withdrawal for SRS facilities, including K-Reactor without a cooling
tower, rasults in estimated average annul entrainment of 18.8 x 106 fiah

L-84-13Iamae and 10.I x 106 fish eggs, and estimated annual impingement of ~,716
fish. After the K-Reactor cooling tower becomes operational, estimated annual
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4.1.6.3.2 Chem-Nuclear Services, Inc.

Chem-Nuclear Services, Inc., operates a low-level radioactive waste burial
ground adjacent to the east-central boundary of the SRS.

4.1.6.3.3 Urquhart Stemn Station

South Carolina Electric and Gas Company operates the Urquhart Station, a
three-unit, 250-megaWatt, coal- and natural-gas-fired steam electric plant in
Beech Island, Snuth Carolina, on the Savannah River about 32 kilometers north
of the SRS.

4.1.6.4 Cumu~stiv F.nv” t

4.1.6.4.1 Land Use and Socioeconomic Impacta

In addition to the land currently occupied by the existing onsite support
facilities, construction at SRS of the new facilities described above will
requira additional land, ranging from 100 to 300 acres for each facility. The
operation of these new facilities will produce inconsequential socioeconomic
impacta, becauae their workforce requirements are a minute fraction of the
total SRS workforce.

The estimated cumulative sum of individual land use requirements for new
support facilities is about 700 acres; no offsite land would be needed. The
boundaries of SRS would not change; there is no cumulative impact on land
availability of SRS activities and those offsite.

Cumulative workforce requirements are expected to be greater than the May 1988
TC Ifigure Of 18,635 (NUS, 1990). This workforce, together with those at the

offsite facilities, will be readily accommodated within the SRS region.

4.1.6.4.2 Archaeological Resources

Locations for new support facilities have been surveyed for archaeological
f.mpacta;concurrence from the State Historic Preservation Officer (SHPO) has
been obtainad. No cumulative impacts on these resources would occur.

4.1.6.4.3 Cooling and Surface-Water Withdrawal

Surface water will not be used in the operation of the F- and H-Area ETF,
DWPF, CIF, Y–Area, Z-Area, the Low-Level Radioactive Waate Facility, and the

~E Hazardous[Mixed Waste Facility. SRS withdraws 24 cubic meters per second from
the Savannah River for cooling at K-, L-, and P-Reactora and an additional

Tc 4 cubic meters per ~ecOnd fOr the D-Area pOwerhouae. New and planned SRS
facilities will not changa water usage aiguificantly.

Baeed on studies conducted in the Savannah River from 1983 to 1985, this rate
of water withdrawal for SRS facilities, including K-Reactor without a cooling
tower, rasults in estimated average annul entrainment of 18.8 x 106 fiah

L-84-13Iamae and 10.I x 106 fish eggs, and estimated annual impingement of ~,716
fish. After the K-Reactor cooling tower becomes operational, estimated annual
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entrainment from SRS facilities is expected to be reduced to an average Of
11.8 x 106 fish larvae and 6.4 x 106 fi~h eggs; estimated annual impingement L-84-13
with operation of SRS facilities including the K-Reactor cooling tower ia
expected to be reduced to an average of 5,394 fish.

VEGP withdraws a maximum of 3.9 cubic meters per second from the river for use
as cooling-system makeup water, and retuma 3.5 cubic meters per second as
blowdown and service water discharge flows. The maximum cooling–system
blowdown is 1.9 cubic meters per second. The Urquhart Steam Station withdraws
and returns about 7.4 cubic meters per second as once-through cooling water
for its turbine condensers. The Chem-Nuclear Services facility does not use
surface water. No quantitative entrainment and impingement data are available
for these facilities; however, for comparison, studies conducted at SRS from
19S3 to 19S5 lead to the assumption that cooling water withdrawals for VEGp
and the Urquhart Steam Station result in estimated average annual

an6 fish eggs and an estimated6 fi=h Ianae and L.L X 10entrainment of S.3 x 10
average annual impingement of 2,771 fish, which are proportional to the
withdrawal rates for these facilities.

With a mean annual Savannah River flow of 285 cubic meters per second, the
cumulative surface-water usage by the SRS and the other facilities (39 cubic
meters per second) represents about 14 parcent of the river flow, compared to
about 9.8 percent usage by the SRS alone. Because most of the withdrawn water
is returned to the river, cumulative impacts of surface-water usage are
minimal.

h.1.6.4.4 Thermal Discharge

Thermal discharges occur at VEGP and the Urquhart powerplant. VEGP discharges
about 3.5 cubic meters per second of cooling-tower blowdom and service
water. The maximum cooling system blowdown is 1.9 cubic meters per second at
temperatures of 33”c in the swer and 29°C in the winter. Urquhart
discharge about 7.& cubic meters per second of once-through cooling water at
a maximum temperature of 32°C to 33°C in the s~er. The Chem-Nuclear
facility does not discharge heated cooling water.

The DWPF would discharge slightly heated process cooling-tower blowdown, which
would be processed along with other liquid effluents in an industrial
wastewater treatment facility before discharge frOm an NpDES Outfall at
ambient temperatures. There would be no thermal impacts to onsite streams.

The CIF would use some existing groundwater for process cooling (see Section
4.1.6.4.6). Blowdown from the cooling system would be treated in onsite
facilities and either discharged through approved NPDES outfalls or disposed
of on the Site.

There are no large-volme heated discharges from other support facilities to
onsite streams.

Because none of the thermal discharges from SRS, VEGps or the Urquhart
powerplant interact in the Savannah River, there are no cumulative thermal
impacta. (See Section 4.1.6.4.9.)

L-84-13
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4.1.6.4.5 Groundwater Quality

Other environmental documentation prepared for SRS has described the effects
of existing facilities on shallow groundwater quality. The design,
construction, and operation of the new support facilities (DWPF, CIF, ETF, Z-
and Y-Areaa) would prevent any potential contamination of shallow aquifers.
An extensive ayatem of groundwater quelity monitoring wells would be installed
around each facility to detect any chemical or radiological contamination of
shallow or deep aquifers. Migration from shallow to deep aquifers is mlikely
at SRS.

m IAt VEGP, because the permeability of a compacted clay layer ia eaaentially
zero and the water-table aquifer is hydraulically separated from the
underlying confined aquifers, contaminants potentially. releaaed could not
migrate downward from the water-table aquifer directly into the deeper
aquifera. Hypothetically, contaminants could reach the confined aquifers by
migrating through the water-table aquifer to a stream that discharged to the
Savannah River. The river is in hydraulic contact with the deep aquifers and
might offer a potential pathway to these deep aquifers. However, the deep
aquifera discharge into the river because their hydraulic heada are
subetantie,lly higher than that of the river. Therefore, any conteminanta
still remaining after migrating to the river could not enter the deeper
aquifers and migrate downgradient to offsite groundweter users.

A similar condition prevails at SRS in the artesian zones near the Savannah
River and presmably exists at the Urquhart powerplant as well, As a reeult
of these natural conditions, no cumulative impacts to groundwater quality are
expected to occur in the SRS region. Centinuing remediation meaeuree
undertaken at M-Area have alleviated groundwater quality impacts resulting
from previous chlorocarbon contamination; these measurea would reduce further
any likelihood of offsite migration of such compounds,

4.1.6.4.6 Groundwater Use

m IDWPF, F- and H-Area ETF, CIF, Z- and Y-Areas, and the new waete management
facilities will uee existing groundwater supply systems at a total estimated
rate as high as 15,000 cubic metere per day. DOE does not consider these flow
rates to create major withdrawal impects on nearby oneite or offsite
groundwater users.

ml
Groundwater withdrawal by the major offeite facilities - VEGP (0.5 cubic
meter per eecond), Urquhart Steam Station, and Chem-Nuclear - come from areas
that are not affected by the SRS or that are not efficient to contribute to
SRS withdrawal ratea or to cause a deterioration in quality, The use of
groundwater by offsite facilities has no direct impact on SRS uses.

4.1.6,4.7 Air Quality

The new support facilities will not add a substantial increment to
nonradiological emissions, with the exception of the DWPF ahd CIF. DWPF will
emit 34 metric tons of benzene per year, 6S kilograme of mercury per year, 34
metric tons of nitrogen oxidea per year, and 3.2 metric tone of particulate
per year. CIF will emit O,S metric ton of hydrochloric acid per year, 0.7
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metric ton of sulfur dioxide per year, and 27 metric tons of NOX per year.
These emissions will comply with permit conditions and standarda established
by EPA and SCDHEC.

Because of the distance between SRS coal-fired powerplants and the Urquhart
station and the regional wind direction frequencies, there is little
opportunity for an interaction of plant emisaione, and no significant
emulative impact on air quality. Section 4.1.6.4.14 presents cumulative
impacts of airborne radiological releases.

4.1.6.4.8 Wetlands/Habitats

The impacts to SRS wetlands described above result from the operation of SRS
reactors and support facilities. Direct impacts to SRS wetlands from VEGP and
Urquhart or Chem-Nuclear are extremely unlikely due to the lack of thermal or
flow interactions as a result of the distances from previously and temporarily
affected areas on the Site. Thus, there would be no cumulative impacts in the
Savannah River swamp areaa from offaite facility operations.

4.1.6.4.9 Aquatic Impacta

Thera are no emulative thermal impacts in the Savannah River reeulting fromI~c
the VEGP and Urquhart powerplanta bacauae the thermal discharges from K-, L-,
and P-Reactors in the Savannah River do not interact with each other, or with
tha discharges from VEGP or Urquhart. There is no thermal blockage of the
river, and a zone of passage for anadromoue fish and other aquatic organisms
would continue. The estimeted meximam cumulative entrainment and impingement ~.84.13
ara 65 percent greater than for thrae-reactor operation alone.

4.1,6.4,10 Threatened and Endangered Species

DOE has describad potential impacte to threatenad and andangered species on
the SRS in other environmenttal documentation (DOE, 1984b). Mitigation
meaaurea that resulted in the creation of offsite foraging habitat (Kathwood
Lake) for the wood stork have been implemented and are continuing.

VEGP, Urquhart, and Ohem-Nuclaar, becauee of their locations and distancee
frem SRS habitat and Kathwood Lake, would have no combined effect on
threatened and endangered epecies. The affects of VEGP operation on
threatened and endangered species are discussed in appropriate documents (NRC,
1985). Regional copulative impacts are e%tremely unlikely.

4.1.6.4.11 Water Quality

Thermal effluents from K-, L-, and P-Reactor operation do not interact in the
Savannah River with effluents from offsite powerplanta; all areITE
NPDES-permitted. Releases of tritium from support facilities and reactors at
SRS compriee the major componant of the tritium inventory in the river. The
contribution of VEGP ie small by comparison. In all cases, the cumulative
chemical water quality in streama or effluents discharged to the river isITE
chemically similar to the water quality in the river.
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4.1.6.4.12 Solid, High- and Low-Level Radioactive, Hazardous, and Mixed Wastes

DoE has described the generation and disposal of radioactive solid and
hazardous waates, including TRU and mixed wastes in environmental
docwantation prepared for various projects (e.g., DOE, 1982b, 1984a, 1987b,C).

There are no Interactions among SRS solid and radioactive wastes and similar
wastes generated by offsite powerplanta or the Chem-Nuclear low-level waste
disposal facility. Cumulative impacts are represented by the sunsnationof
such wastes generated by existing and new SRS support facilities.

4.1.6.4.13 Cesium-137

Resuspended cesium-137 releases (about 0.5 curie per year) from onsite stream
beds (72 percent from K-, L-, and P-Reactors) yield an individual msximum dose
of 0.28 millirem per year; of this dose, 27 percent, or 0.08 millirem per
year, is attributable to the operation of the F- and H-Areas (see Section
4.1.2.4). No measurable interaction of SRS releases (resuspension) of
cesium-137 with releases from VEGP (2.1 x 10-4 curie per year) is expected to
occur.

4.1.6.4.14 Radiation Dose

The previous sections discuss present and planned nuclear facilities within an
80-kilometer radius of K-, L-, and P-Reactors. DOE reviewed the operations of
these facilities to determine the potential cumulative radiological impacts of
all facilities operating together in the year 2000. The GASPAR and LADTAP-II
computer codes were used to calculate doses, as discussed in Section 4.1.2.
Appendix A of the Reactor Overation Environmenttal Information DOCW ent (WSRC,
1989c) describes the dose calculation models and basic assumptions a“d

TC Iparameters usad to derive dose impacts.

The cumulative offsite radiation dose is the sum of the doses resulting from
radioactivity releasea from K-, L-, and P-Reactors and their support
facilities, the DWPF, the F- and H-Area ETF, the CIF, the RTF, SRL, and VEGP.

TE Tables 4-44 and 4-45 list the annual releases of radioactivity from existing
and new SRS facilities, and from the VEGP. Table 4-46 lists the consnitted
effeCtiVe dose equivalent resulting fram these releases, both to the
maximally exposed individual and to the affected population groups. Table

TE I4-47 lists cumulative doses.

Tc
L-78-40

l’c

Tc

The cumulative committed effective dose equivalent to the maximally exposed
individual is 1.25 millirem (Table 4-47). This dose is within the DOE limits
of 100 millirem per year from all pathwaya and 10 millirem per year for the
Site from the air pathway, and 4 millirem per year from the drinking-water
pathway (DOE, 1988a; EPA, 1987, 1989a). The cumulative collective committed
effective dose equivalent to the population living within 80 kilometers of the
SRS and the Beaufort-Jasper and Port Wentworth drinking-water populations is
96.8 person-rem (Table 4-47); the average annual collective dose to this
population from natural radiation is 346,000 person-rem.

The number of radiation-induced fatal cancers that might eventually occur as a
result of 1 year of operati~ of all existing and planned SRS facilities and
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VEGP is based on a h alth risk estimator of 400 fatal cancers per million
person-rem, or 4 x 10-z fatal cancers per person-rem (EPA, 1989b). Using this
value and the cumulative maximum individual and collective effective dose
equivalents listed in Table 4-47, the additional likelihood of a fatal cancerI~
in the m imally exposed individual in the immediate vicinity of the SRS is
5.0 x 10Y per year, and the increased number of fatal cancers in the exposed
populations within 80 kilometers of the SRS and at Beaufort-Jasper and Port
Wentworth would be 0,039 per year,

4.1,7 CONMDNR18K8

To provide a perspective on common risks, but not a basis for comparison of
risks, Table 4-48 gives ranges of tha estimatsd risks of death in a singleITE
year for some human activities that include various occupations, lifestyles,
accidenta, and environmental exposures, incidents, or situations. The risks
to the different categories listed in Table 4-&8 cannot be compared either ‘rC
explicitly or implicitly, because the methods used to calculate them are
fundamentally different.

As a perspective on carcinogenic ricks, the average risk in the United States
of a person dying from cancer is about 1.9 x 10-3 (or almost 2 chancea in

However, rates in individual etates range from e low of
~~~~) O?r ~r~3 (in Alaska, with a young average population) to a high of
2., x ,o-~ 10(in Florida, which hae an older aver ge population). The averageI~c
rick of dying from lung cancer is about 5 x 10-t per year; about one in four
cancer deathe is due to thie cauee. The lifetime (age-adjusted) average risk
of death by cancer is about 1.6 x 10-1 (or 16 chancee in 100).

EPA hae adopted a lifetime risk value of 1 x 10-6 as a reference point for the
management and regulation of carcinogens in the environment. Thus, an
incremental risk from an environmental carcinogen at the EPA guideline limit
would raise the lifetime rick to an average U.S. resident of death by cance
from 0.16 to 0.160001. Similarly, at an incremental annual risk of 1 x 10-i

from a particular exposure, the total annual risk to an average U.S. resident
of death by cancer would rise from 0.0019 to 0.001901.

4.2 OF ONE OR ~S AT ~
IN COLD ~

This section describes the consequence that would result if operation of one
or two of the SRS reactors were terminated, and maintenance in cold standbyI~
were to occur. Cold standby involvee the defueling of the reactors; storage
of the moderator in tanks in the reactor building; layup of reactor equipment
and systems to prevent deterioration; and maintenance in a defueled, protected
status by a skeleton staff that would permit future refueling and restart.

I‘rC
The three reactors have similar designa; in most instances, their releases to
and impacts on the environment are similar, if not the same. If DOE decided
to terminate the operation of one or more reactors at SRS in the immediate
future (i.e., before resuming production), currently planned upgrade
activities would be discontinued. The continued operation of K-Reactor would
include construction of the recirculating cooling-tower system regardless of !TC
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&.1.3.l.5 Severe Accidents

Section 4.1.3.1.4 discusses the postulated events considered in the dose
assessment of the production reactor design-basis accidents. These events
include transienta that serve as the design–basis accidents for each reactor
charge. This section discusses accident scenarios and risks associated with
severe accidents.

Severe accidents are less likely to occur than design-basis accidents, but the
consequences could be more serious, because they involve the failure to
function of more than one engineered safety feature. Both the frequency and
the consequences of these severe accidents are evaluated to ensure that they
do not represent an unacceptable risk from reactor operation. The risk due to
severe accidents is estimated as the product of the expected frequency of a
release of radioactivity during a severe accident and the consequences (e.g.,
number of fatalities or dose) resulting from that radioactive release, summed
over all severe accident scenarios. Severe accidents general1y involve
substantial physical deterioration of the fuel, to the point of melting inside
or outside the tank. In addition, they might involve deterioration of the
capability of the AACS to perform its function of limiting the release of
radioactive materials to the environment.

To estimate the frequency of occurrence of severe accidents, the estimates of
the frequencies of the various initiating events are combined with the
probability of failure of the accident prevention systems. Potential accident
sequences are projected using event trees that estimate the likelihood of
success or failure for each part of the event sequence. By combining the
results from each initiating event and the possible sequences, an overall
frequency of severe accidents can be projected.

The probabilistic risk assessment (PRA) of the SRS production reactors (see
Section 2.1.3) will provide a quantitative evaluation of the likelihood and
consequences of severe accidents. This will be a detailed state-of-tbe-art
PRA based on the methodology used for comercial nuclear powerplants, which
considers both equipment and human failures. The PRA has three phases or
levels: the Level-1 PRA evaluates the frequency of core-melt accidents, based
on internal (accidents initiated by causes within the plant systems) and
exterual (accidents initiated by causes external to the plant systems) events;
the Level-2 PRA analyzes fuel damage progression, confinement system response,
and resulting radionuclide release to determine the probability-weighted
source term; and the Level-3 PRA evaluates the consequences of the
radionuclide release, considering the probabilities of meteorological
dispersion conditions and the effectiveness of evacuation and other protective
measures. The Level-1 PRA waa completed in June 1990. ITc

No uncertainty analysis was performed for the core-damage frequencies
generated for the EIS. The uncertainty range is believed to be about the same
size as that for the Level-1 PRA core-damage frequencies. The uncertainty in
the core-damage frequency comes primarily from a combination of uncertainties
in the data base and uncertainties in the models used.

The Final Level-1 PRA shows a point estimate of core damage frequency (CDF)
from internal initiators to be 2.1 x 10-4 per reactor-year, with 5 percent and
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95 percent confidence values of 1.7 x 10-5 and 9.8 x 10-4, respectively. The
point estimate of CDF from external initiators is 2.2 x 10-4-~er reactor-yea~,
with 5 percent and 95 percent confidence values of 1.04 x 10 and 6.5 x 10- ,

reapectivelyo The point estimate of overall CDF ia 4.3 x 10-4 per
reactor-year (Sharp, 1990).

::E:ESome of the information in this section iS derived from a spatial study that
L-44-20provides preliminary Level-1, -2, and -3 results baeed on the configurations
‘-44-57of the plant when production is resumed, as documented in the Safety

Information Document (WSRC, 1990). The Final Level-1 PRA CDFS are based on
the K-Reactor configuration of June 1987, with tha only upgrade being the
fourth ECS line, while the seismic design is baeed on the P-Reactor
configuration of June 1988.

The currently available severe accident assessment (WSRC, 1990) includes five
internal event initiator classes: (1) primary coolant system LOCA, (2)
secondary cooling water system LOCA, (3) loaa of heat sink, (4) lose of river
water supply, and (5) reactivity or power transients. The analysis also
evaluates externel initiators, such as earthquakes, fires, and floods;
Sections 4.1.3.2 and 4.1.3.3 discuss these external initiators.

A nmbar of accident initiator are categorized into each of thesa five
classaa, based on the typee of responees requirad from the raactor systems and
operators. “Negligible risk” initiators wera not conaidared in tha analyeie.
Although such initiators might be more probable than others that are
considered, the quantity of radioactive materiale releaaed would be far lees
than that from the less probable but more severe accidents that are analyzed,
For example, criticality due to a reloading error can occur only if a large
number of errore are made and remain undetected. This accident is slightly
more likely to occur with a plutonim production charge than with a tritium
production charge but, due to the low inventory of radionuclidee, ie etill a
negligible contributor to risk.

In addition to the initiating evente, the analysis conaidere tha availability
of reactor mitigative features, The mitigating syetems are modeled in
detail. The combination of the initiating event frequencies with the failure
probabilities for the mitigating systems results in the severe accident
frequencies, which, when totaled, yield the overall core damage, or core melt,
frequency.

The accident classes bound not only tbe types of incidents that have occurred
in the past, but also potential accidents identified by the Advieory Committee
on Nuclear Facility Safety (ACNFS, 19SS). Such evente include the control
rods mechanically locking together in a withdrawn position, which ie
considered in the analysis of the reactor shutdown function following a
transient or other initiator; and failure of engineered safety features (such
as the ECS and the confinement eyatem filters) under seismic loading, which ia
also considered in the analysis of mitigative features. The following
paragraphs describe the accidente that might rasult from each of the five
internal event initiator classes.
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A primary system LOCA requires the use of either the moderator recovery 8yStem
or the emergency cooling system. For small leaks, the MRS or the ECS must be
actuated manually, Manual actuation of the ECS is considered a high-stress
decision for the operator, because unnecessary actuation will result in
degradation of the heavy-water moderator by light water. Manual actuation of
the MRS, however, i.ea low-stress decision because unnecessary actuation has
no undesirable consequences. For leaks larger than those that can be handled
by the MRS but smaller than those that automatically actuate the ECS (between
63 and 8S liters per second), the operator must eventually actuate the ECS
manually. Manual actuation for such intermediate-sized leaks would not be
needed for at least 30 minutee, and thus ie a relatively low-stress decision
for the operator, Large leaks resulting in automatic actuation of the ECS,
and smaller leake concurrent with partial failure of the WRS, require the
operator to decrease ECS flow to prevent flooding of the primary coolant pump
motors; if the motors flood, the ECS must provide long-term cooling of the
core. Decreasing the ECS flow must be performed manually; it is also possible
to decreaee the flow excessively, which can result in core demaga.

A large pipe break in the secondary system beyond the capacity of the WRS will
flood the primary coolant pump motors, requiring the operator to actuate the
ECS to force cooling flow through the core. Core damage occurs when the
operators fail to isolate the leak to prevent primary coolant pump motor
f100ding and fail to actuate the ECS, or when the ECS fails. Because core
damage resulte from the 10ES of heavy-water circulation, these sequences are
called loss-of-pumping accidents.

Lose-of-heat-sink accidante (LOHSAS) involve the lees of heat removalI ‘E
capability on either the primary or eecondary aide due to the closure of many

valves, or to circumstances other than a pipe break. Again, the ECS must be
actuated manually to provide tha capability for core cooling.

A loss-of-river-water accident results when the river water supply pumps stop
running. After recognizing the lose of river water supply, the operator can
take corrective actions, such as reducing secondary cooling water flow to a
minimum and recirculating water from the outlet sump to the inlet basin, to
allow the reactors to cope with the event.

The final class of internal initiators, reactivity or power transients,
requiras no operator raeponee other than raactor shutdown and maintenance of
core cooling to prevent a core-damage accident, The safety rod ecrem and
supplementary safety eystem are provided to shut down the reactor before core
damage can occur.

Loss of offsite power is not a significant contributor to risk for SRS
reactors. Unlike commercial nuclear powerplants, SRS reactore have cooling
eystems that are not vulnerable to a loss of offcite power. The centinuous
operation of the process water pumps is ensured by the operation of the DC
motors, each of which is powered by a dedicated DC diesel generator.! ~E
Redundancy ie ensured becauee two operating procese water loops can remove
core decay heat adequately. Gravity flow of secondary cooling water to the
process water heat exchangers and other components provides additional
protection from a lose of offeite power. Other importent components receive
power from dedicated dieeel generators or batteries.
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Probabilitv Assessment

~ IWhen possibl~, actual records collected during 110 reactor-years of operation
at the SRS are used to determine initiating event frequencies. If
SRS-specific data for low–frequency events, such as pipe rupture, are

I
unavailable, data generic to the commercial nuclear power industry are used.
To estimate the core-damage frequencies for severe accidents, the initiator
frequencies are combined with the failure probabilities of the systems
provided to prevent core dtunage after an initiating event, and with the
probabilities associated with operator failure to perform required actions.
In addition, SRS-specific data are used where possible to determine these
SYSternand human failure probabilities. The total core dmnage frequency is
found by samming the frequencies for all accidents.

!CE ITable 4-26 smari~es the initiating event frequencies and the resulting
core-damage frequencies for the severe accident probability assessment, which
are discussed in the following paragraphs.

The initiating event frequency for primary system LOCAS is 5.6 x 10-3 per
reactor-ye:r. The bellows of the expansion joints in the piping of the SRS
reactors, which serve to minimize the stress in the piping, are the part of
the system~considered most susceptible to failure. However, a rupture in the
bellows wi’11 result in a leak rate far less than that for a DEGB of the
largest pipe. Primary system LOCAS dominate the frequency of severe accidents
due to internal initiators, and account for 35 percent of the total core-
damage frequency. Small pipe or bellows breaks are the largest contributors
to the core dmage frequency due to primary LOCAS. This dominance exists
because the ECS is not actnated automatically for such breaks, and a
conservative estimate is used for operator failure to actuate the ECS or MRS.
The core-damage frequency due to primary system LOCAS is 6.S x 10-5 per
reactor-year.

Like the primary system, the secondary system contains expansion joint bellows
TE I that are believed to be the part most susceptible to failure. The total

initiating event frequency for secondary system LOCAS is 3.3 x 10-3 per
reactor-year. LOPAs contribute approximately 11 percent of the total
estimated core-damage frequency. The most dominant LOPA sequences are those
involving breaks of very large cooling water headers. The leak rate from such
a break ~verwhelms the WRS. The core damage frequency due to LOPAs is 2.2 x
10-5 per reactor–year.

The initiating event frequency fnr a 10SS of heat sink accident is 1.2 x 10-4
TE [per reactor–year. The LOHSA core-damage frequency of 9.9 x 10-6 per

reactor-year comprises 5 percent of the total core-damage frequency.

L-75-09

The loss-of-heat-sink initiating event class yields 4 percent of the severe
core-melt frequency. this class has three subclasses of initiators: The
total 10SS of primary system circulation accowts for 5 percent of the
frequency; the total 10SS of secondary cooling due to effluent header failure
aCCOunts for less than 1 percent; and the tOtal loss of seCOndary cooling due
to inlet header failure accounts for less than 1 percent. The response to
loss-of-heat-sink initiators involves shutdown and direct core cooling by the
Emergency Core Cooling System (ECCS). The dominant sequence in a LOHSA is a

I
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Table 4–26. Severe Accident Probability Assessmenta I TE

Initiating Event Core Dsmage Percent
Accident Frequency Frequency (CDF) of Total
Classb (per reactor-year) (per reactor-year) CDF

Internal Events

LOCA 5.6 X 10-3
LOPA 3.3 x 10-3
LOHSA 1.2 x 10-4
LORWA 1.2 x 10-3
Tranaient 2.5 X 10°

Total --

External Events

Seismic c

Ff.re 1.2 x 10-1

Total --

Total - All Severe Accidents

6.8 x 10-5
2.2 x 10-5
9.9 x 10-6
1.3 x 10-5
1.6 X 10-5

1.3 x 10-4

6.8 x 10–5
1.4 x 10-7

6.8 x 10-5

2.0 x 10-4

35
11
5
7
8

65

35
<0.1

35

100

I Tc

I Tc

a. Source: WSRC, 1990.
b. LOCA = Loaa-of-coolant accident; LOPA = leas–of-pumping accident; LOHSA =

loss-of-heat–sink accident; LORWA = loss-of-river-water accident.
c. Many degrees of seismic excitation are considered, each with an associated

frequency of occurrence, which are represented by the seismic hazard curve
described in the SID (WSRC, 1990).

failure to inject emergency coolant for direct cooling (accounting for about
SO percent of the total severe core-melt frequency). This sequence is
dominated by the failure of the operator under high stress to activate the
ECCS. Hardware failures account for only 20 percent of the total severe
core-melt frequency contribution. L-75-09

All SRS reactor operators are receiving extensive training in the reactor
simulator for handling all clasaes of accident initiators, including the
LOHSA. Part of this training includes the activation of the ECCS in
accordance with approved operating procedures.

Loss-of-river-water accidents would be caused by a failure of the river water ~c
supply pumps due to loss of the electric power supply or to upstresm dsm
failure resulting in a flood inundating the pumps. The frequency for this
class of init“ator is the sum of the frequencies for these’two events, which
is 1.2 x 10-$ per reactor-year. Loss-of-river-water accidents have a core-
dsmage frequency of 1.3 x 10-5 and, therefore, contribute 7,percent of the
total core-dsmage frequency.
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The most frequently occurring types of initiating events are reactivity and
power transients, but successful termination of such events requires only
reactor shutdown and continuation Of cOre cOoling. Based on historic data for
the specific types of transient initiators, the total initiating event
frequency for transients is 2.5 events per reactOr-year. However, a
simificant fraction of the historic events that contributed to this frequency–..
did not last long enough to require the actuation of the reactor shutdow
systems. The core damage frequency Of 1.6 x 10-5 per reactor-year for
transients accounts for 8 percent of the total core-damage frequency.

AS part of the analysis for this EIS, a thorough search was performed fOr
plant-specific transients. Tha analysis considered all classes of transients
(i.e., reactivity-addition, flow-reduction, and coolant-heatup). No subclass
of transient initiator dominated. The response to these transients involves
only shutdown. An automatic shutdown (Safety Rod System or SSS ink injection)
is required to prevent core damage. After shutdown, primary coolant (heavy

L-75-08 water) and secondary coolant (light water) are maintained indefinitely to cOol
the reactor core. Primary coolant flow to the core is maintained by the six
online DC diesel generators that drive the six primary cooling pumps. Cooling
water flow is maintained via gravity from the 95-million-liter cooling water
reservoir to the primary coolant heat exchangers.

The analysis shows that the reactors are not vulnerable to dependent failures
of DC power supplies. The PRA results show that the unreliability/
unavailability of electric power (grid and L80-volt buses) is not an important
factors in LOCAS, but is important in loss-of-river-water accidents because
10ss of of’fsite power is an initiating event. The DC power supplies are
modeled in the generic aubtrees (i.e., component fault trees), which trace the.
supply of electric power back to key buses. The availability and reliability
of electric power at buses is represented as a series of basic events in the
generic subtrees. These probabilities are analyzed in a Markov model that
considers the frequencies of losing normal power, the probabilities of failure
of emergency power, and the mean times to repair parts of the electric power
supply.

Severe accidents initiated by seismic events contribute 35 percent of the
total core-damage frequency (6.8 x 10-5 per reactor-year). Section L.1.3.2
presents details of the seismic severe accident analysis. Fire-initiated
severe accidenta, also discussed in Section 4.1.3.2, are very small (less than
0.1 percent) contributors to the total core-damage frequency.

The total core-damage frequency resulting from all severe accidents is 2.O x
10-4 per reactor-year. The conservative assumption ia made that “core damage”
implies a 100-percent core melt.

Tbe next phase of the severe accident risk assessment requires evaluation of
accident progression, and response of the confinement systems to a core melt
and subsequent release of material from the reactor tank, to determine the
accident source terms. Performing the analysis of the confinement system
response requires a knowledge of the conditions under which core melt
occurred. Different accident sequences resulting from the same initiating
event can lead to different core-melt conditions. Thus, all core-damage
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sequences sre sorted into groups or “bins” sccording to their resultant core-
melt conditions. These bins are called “plant damage states” (PDS). Figure
4-5 is the “bridge” event tree, illustrating the logic of the binning process.

Table 4-27 defines the eight plant damage states (four for internal events andl ‘E
four for seismic events) that cover the possible core-melt conditions
resulting from the accident sequences that are analyzed. These plant dsmage
states make note of the conditions that will be important in later analyses.
Table 4-27 indicates, for example, that in Plant D~age state 4 (pDS-4)~ the ~E
reactor tank would be dry at core melt; that the RRSS and the CHRS would be
operating with makeup water available; that the 10wer level Of the reactOr
building would not be flooded in the long term and, thus, would not provide
additional scrubbing of fission products; and that the AACS would be operating
at the onset of fuel damage. The core-damage frequencies for all accident ‘E
sequences in a plant damage state were sununed,as indicated in Table 4-28, to
determine the total core-damage frequency for each plant damage state. DOE !
did not perform an uncertainty analysis for the cOre-d~age frequencies
generated for the EIS. It is believed that the uncertainty range would be
about the same size as that for the Level-1 PRA core-damage frequencies (see
Section 2.1.3.2.1). The uncertainty in the core-daage frequencY cOmes ‘1’C
primarily from a combination of uncertainties in the data base and
uncertainties in the models used.

Source -Term Determination

All severe accident core-dsmage sequences are assumed conservatively to lead
to complete core melting. The source-term determination for radionuclide
release due to severe accidents includes the rate Of release tO the
confinement, the aerosol size distribution, and the deposition of
radionuclides on the reactor vessel and other areas in the confinement. Each
of the eight plant damage states described above yields a release from the
reactor tank to the confinement with certain characteristics.

After the conditions at core melt are characterized by plant damage states,
the performance of the confinement system is evaluated. With the exception of
specific information on the effect of the accident on mitigating systems,
severe accidents progress very similarly after primary system failure. The
important physical mechanisms after primary system failure are the release of
radionuclides from material external to the reactor tank and the ability of
the confinement systems to retain them.

These physical mechanisms are assessed using a confinement event tree (CET).
The CET consists of a series of events that represent the important phenomena
that might occur during the progression of the accident and that can
significantly alter the radionuclide source term. Each path through the event
tree represents a set of unique release features for that accident sequence
progression, and has an associated probability. One CET, such as that shown
in Figure 4-6, was evaluated for each of the eight plant damage states. Table
4-29 defines the top events for the event tree. TE

Each CET sequence is assigned to a release category (RC) outcome. An RC has a
unique source term, and thus a consequence, associated with it. The frequency
of the various RCS is calculated as the SUM of the frequencies of the
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Table 4-27. Definition of Plant Damage States

Plant Damage State

Condition 1234567 8

Water in reactor vessel at Yes No Yea No No No Yes Yes
onset of fuel dmage

Minimum of 1 meter of water Yes No No No No No Yes Yea
on lower–level floor

Makeup available to RRSS and NAa No NA Yes No No NA NA
CHRS

AACS operable at onset of Yes Yes Yes Yes Nob Noc Nob Noc
fue1 dsmage

a. NA = not applicable
b. Large openings exist in AAC8 exhauat ducts from above- and belowgrade

areas.
c. AACS filters, fans, and stack isolated from confinement building,

resulting in ground-level releaaea.

Table h-28. Total Core Damage Frequency by Plant Dsmage State

Plant Damage Core Dsmage Frequency
State (per reactor-year)

1 2.9 X 10-5
2 1.3 x 10-5
3 6.7 X 10-5
4 1.9 x 10-5
5 2.9 X 10-6
6 3.2 X 10-5
7 2.s x lo-fJ
8 3.1 x 10-5

Total 2.0 x 10-~

TE

TE

TE
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sequences assigned to it. The frequency of a sequence is a product of the
sequence conditional probability, from the CET analysis, and the frequency of
the associated PDS.

The unique features of accident progression are represented in this assessment
TE [by the 26 release categories listed in Table 4-30. The release categories for

a given number designation (e.g., 2, 2a, 2b) are very similar, differing only
in one aspect, such as release timing.

For each RC, a source term is estimated to form the basis for the consequence
calculations. Mechanistic calculations for the primary release categories
(RC-1, 2, 3, L, etc.) were performed with the CONTAIN computer code, which
incorporates models for various phenomena that might occur during severe
reactor accidents (Murata et al., 19S9). The version used in this analysis,
CONTAIN/SR, was modified to incorporate models of the SRS confinement fans and
filters. The calculations performed for the primary release categories are
associated with 11 postulated accident sequences.

Three mechanisms for the release of fission products from the reactor fuel to
the confinement system were considered: release from fuel in the reactor
vessel, release from the molten core debris when it interacts with the
concrete confinement floor, and release from molten fuel that ia involved in a
molten-fuel-coolant interaction (MFCI, or steam explosion). The releases from
the fuel debris within the reactor vessel will be scrubbed if they pasa

TE Ithrough water before reaching the confinement. The in–vessel fission product
releasea can also deposit on surfaces within the primary system. Releases
from the molten–core–concrete interaction (MCCI) can be scrubbed by water
present on the confinement floor. These scrubbing and deposition mechanisms,
which reduce the confinement source term, are also considered.

TE IBased on the core inventory listed in Table 4-18, Table 4-31 smarizes the
calculated percent of fission products released from the reactor tank to the
confinement for each of the 11 postulated accident sequences chosen to
represent the 11 primary release categories.

CONTAIN/SR is also used to analyze the response of the confinement system and
establish the source term to the environment, based on the release fractions

~ Ilisted in Table 4-31. Table 4-32 lists the resulting release fractions to the
environment and the release location.

co nseauence Assessment

Consequences of hypothetical severe accidents are presented as health effects
incurred by the populations an the SRS and in the surrounding area. The
MELCOR Accident Consequence Cade System (MACCS) is a probabilistic consequence
analysis cade developed by Sandia Natianal Labarataries and madified by SRL to
include the calculation af effects due to inhalation and ingestian af tritium
(Chanin, Ritchie, and Sprung, 1987; Ritchie, Chanin, and Sprung, 1987). MACCS

‘1

uses the fissian product inventary (see Table 4-18) and the release fractians
for each release category (see Table 4-32), and calculates the following:

1. The radiological releases from the confinement into the atmosphere (in
curies af each isotape).
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2. The downwind concentrations for 16 sectors around the reactor, using a
Gaussian plume model, which also approximates all possible dispersion
and deposition effects. These calculations are based on a
probabilistic model for meteorology, ,which reflects the variability of
weather conditions over the cycle of 1 year at SRS.

3. The impact of emergency protective action strategies (i.e., evacuation)
for both onsite (colocated workers) and offsite (general public)
populations

4. The health effects in terms of prompt fatalities, latent fatalities,
and collective population exposure (person-rem)

MACCS uses models to relate the calculated doses and dose rates to individual
target organs to the risk of various health effects. These models are based
on a 1985 update by a scientific panel (NUREG/CR-421L) of the National Academy

~ Iof Sciences-National Research Council (NAS-NRC) committee study of the
biological effects of ionizing radiation (BEIR III). The latent cancer risk
factors for exposure at low doses and low dose rates generated by the 1985
panel was about 50 percent higher (about 1.9 x 10-4 per person-rem) than the
1980 study (about 1.2 x 10-4 per person-rem).

The NAS-NRC committee released the fifth in this series of studies (BEIR V) in
mid-December 1989. An evaluation of this report and its implications for DOE
operations and standards is under way; similar evaluations are being performed
by national and international radiation protection organizations. Assuming
the adoption of these findings, the risks calculated on the basis of the
recent report would be higher by three to four times than those calculated
using BEIR III risk factors.

As discus ed in Section 4.1.2.6, this EIS uses the EPA health risk estimator
t(4 x 10- per person–rem); latent cancer risks calculated by MACCS (WSRC,

1990) have, therefore, been adjuated by a factor of 2.1 (4/1.9) to be
consistent with the health risks estimated elsewhere in this EIS. If the
median BEIR V risk factora were to be applied to the acute exposures from

Tc severe,accidents, latent cancer risks from these accidenta on and near the SRS
would be about twice those presented in this analysis. This factor of 2 is
not significant considering the overall uncertainty in this type of assessment.

The input to MACCS also includes meteorological data gathered for K–Area from
1982 through 1986, the population characteristics on the SRS and within an
SOO-kilometer radius of the SRS (19S0 census), offsite land usage factors for
chronic health effects due to food pathway uptake, and parsmetera for onsite
and offsite protective actions, such aa evacuation.

Offsite consequences are determined for three phases of each assumed reactor
accident: an emergency phase that begins with the radiological release and
lasts for 7 consecutive days, an intermediate phase that begins at 7 days and
lasts for 30 days from the time of the accident initiation, and a long-term
phase that lasts for 30 years after the end of the intermediate phase. The
onaite consequence analysis considers only the emergency phase of the accident.
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Tables 4-33 and 4-34 smarize the evacuation and/or sheltering assumptions
and parameters associated with each release category for offsite and Onsite
populations, respectively. bergency plans have been established for
postulated design-basis accidents. Evacuation plans have been developed for
the Kmergency Planning Zone, which is approximately the area encompassed by ;:::g
16-kilometer circles around each reactor. The 32-kilometer evacuation radius
wes chosen to include the EPZ radius of 16 kilometers, and en additional 16
kilometers that represents a reasonable distance that would be evacuated under
state emergency plans. The speeds chosen (2 to 4 kilometers per hour) are
conservative because they represent reasonable speeds for walking Or fOr
slow-moving traffic.

Severe Accident Risks

The MACCS calculated results can be displayed both as Complementary Cumulative
Distribution Functions (CCDFS) and as mean risk values:

Rxpected frequency of Mean consequences from
releaae category x radiological release

This is summed over all possible release categories tO nbtain tOtal mean
severe accident risk.

The CCDFS in Figures 4-7 through 4–9 show the relationships between the
frequencies and consequences of reactor accidents. These graphs, which show
the predicted frequency with which the corresponding magnitude of a
consequence is equaled or exceeded, display the decrease in accident frequencY
that occurs as the magnitude of the consequence increases.

The different releases and atmospheric dispersion conditions, source-term
magnitudes, and dose effects result in wide ranges of calculated magnitudes of
consequences. Similarly, the frequency of equaling or exceeding a given
consequence magnitude varies over a wide range because of varying
probabilities of accidents and dispersion conditions. Therefore, tha CCDFS
are presented as logarithmic pints, in which numbers varying over a large
range can be shown on a graph scaled in powers of 10.

Figure 4-7 shows the CCDF for prompt fatalities, in both on- and OffSite
populations, due to severe accidents. It indicates that the likelihood of
producing one or more prompt fatalities in the offsite population is less than
2 in 10 million per reactor–year, and of producing 10 or more prompt
fatalities, about 1 in 100 million per reactor-year. It also indicates that
the likelihood of one or more prompt fatalities on the SRS is less than 1 in
100,000 per reactor-year. Figure 4-8 shows the CCDF for latent cancers
calculated for on- and offsite populations, and Figure 4-9 shows the CCDF for
the collective population dose from which the latent cancer data are derived.

Tc

Figure 4-10 also shows risk, in terms of the frequency of exceeding a red bone
marrow dose level at the SRS boundary. The boundary ranges from approximately
9 kilometers (to the west) to approximately 23 kilometers (to the north-
northeast) from K-Reactor. Therefore, the figure presents red bone marrow
doses in two curves, one representing 9 to 11 kilometers and the other
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representing 22 to 24 kilometers from K-Reactor. The dose curve at 16
kilometers should be bounded by these two curves.

TEITable 4-35 summarizes the mean health effects values for on- and offsite
populations. The calculated mean offsite population dose within 16 kilometers
of the SRS from severe accidents is 210 person-rem per reactor-year; this can
be compared to the natural background dose to this same population group of

TEIabout 19,300 person-rem per year. Less than one–millionth of one prompt
fatality per reactor-year is calculated to occur on average in this same
population as a result of severe accidents.

TEI Table 4-35. Mean Health Effects Risks due to Severe Accidents

Health Effect Measure

Mean population dose
(person-remlreactor-year)

Mean individual dose
(mrem/reactOr-year)

Prompt fatalities
(nmber/reactor-year)

Latent (cancer) fatalities
(number/reactor-year)

Offsite

210 (within 16 km
of SRS)

900 (within 800 km
of SRS)

5.9 (within 16 km
of SRS)

0.018 (within 800 km
of SRS)

1.4 x 10-7 (within
1.6 km f SRS)

75.7 x 10– (within
16 km of SRS)

4.9 x 10-3 (within
16 km of SRS)

0.19 (within 800 km
of SRS)

Onsite

2.5 (entire SRS)

0.31 (entire SRS)

8.4 x 10-5 (within
1.6 km f K-Reactor)

84.0 x 10- (entire SRS)

2.3 x 10-3 (within
16 km of K-Reactor)

2.3 x 10-3 (entire SRS
population)

Table 4-36 compares the individual risks to persons offsite and onsite to
~E Draft DOE Safety Goals (DOE, 1989b). As the table indicates, in each instance

compared, the individual risks due to severe accidents meet these goals with a
substantial margin.

L-78-58

Offsite individual risks of prompt (early) and latent fatalities are computed
separately with two different grids. For early fatalities, the populated grid
extends 1.6 kilometer from the SRS boundary in each of 16 compass directions.
For the latent (cancer) fatalities, the populated grid extends 16 kilometers
from the SRS boundary in each of 16 compass directions. Offsite populations
greater than 1.6 and 16 kilometers in each direction are not included for
individual early and latent risk calculations, respectively, for comparison
against the Draft DOE Goals. The last colmn of Table 4-36 lists the
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Table 4-36. Comparison of Risks due to Severe Accidents to DOE Safety Goals

K-Reactor Draft DOE Population
Risk Measure Risk Safety Goal at Risk

~

I Individual risk of prompt 5.9 x 10-1’ 4 x 10–7 2,450

~
fatality within 1.6-km -

of SRS boundary

Individual risk of latent 7.2 X 10-8 2 x 10-6
I (cancer) fatality within

35,191

16 km of SRS boundary

~

Individual risk
fatality within
of K-Reactor

of prompt 1.6 X 10-7 1 x lo-fJ 541
1.6 km

Individual risk of latent 2.9 X 10-7 2 x 10-6 8,000
(cancer) fatality within
16 km of K–Reactor

Source: DOE, 1989b.

population totals for these two grids. The individual latent (cancer)
fatality risk considers direct exposure from the cloudshine, groundshine, and
inhalation pathways to the population within 16 kilometers of the SRS boundary.

The same onsite grid is used for both measures of worker individual risks.
However, the early individual risk considers only the day-averaged wOrker
population within 1.6 kilometer of K–Reactor. “Day-averaged” is defined as
the peak onsite workforce weighted by 11 hours added to the off–normal
workforce weighted by 13 hours. The latent (cancer) risk considers the
day-averaged worker population within 16 kilometers of K-Reactor. Both onsite
risk calculations for comparison to the Draft DOE Safety Goals include K-Area
workers; these workers are included in the evacuation model discussed in this
section. The last COIW of Table 4-36 lists the worker population used for
the two measures of individual risk.

L-78-58

The quantitative safety goals listed in Table 4-36 were adopted from similar
goals applied to cmmnercial nuclear powerplants. Their objective is to ensure
that no significant increase in risk occurs to the public or onsite workers ‘E
from the operation of DOE facilities. The values listed in Table 4–36 are
based on a specified percentage of several fatality statistics, which are
listed in Table 4-37.
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TE I
Table 4-37. Fatality Statistics

Risk Due to Fatality Statistic Draft Goal
Facility Operation (per year) Percentage (per year)

Risk of prompt fatality Average fatal accident rate 0.1 4 x 10-7
to individual in for U.S. citizen is 4 x 10-4
vicinity of SRS

Risk of latent fatality Average cancer fatality 0.1 2 x 10-6
to individual in area
near SRS

~~1~~~ U.S. citizen ia

Risk of prompt fatality Occupational death rat-~ for 1,0 1 x 10-6
to onsite worker U.S. worker is 1 x 10

Risk of latent fatality Average cancer fatality 0.1 2 x 10-6
to onsite worker rate fo U.S. citizen is

2 x lo-5

TE ISource: DOE, 1989b.

TE IDOE management has not formally approved the goals listed in Table 4-37.
Thesa goals are seen as a maans to foster a more consistent and predictable
assurance of safety for the diverse DOE nuclear facilities. It is expacted
that these goals will be applied to check the adequacy of IJOEsafety-related
Orders and to halp allocate resources. The goals will not be used as strict
requirements for individual facilities, but will enable DOE to evaluate its
safaty program as a whole. Neverthalesa, thase goals have baen compared to
the SRS raactors; the reactors meet the goals, primarily for the following
reasons:

● The effectiveness of the safaty systems limit the frequency of a
core-damage accident to about 2 x 10-4 per reactor-year. This is a low
frequancy that is comparable to those in commercial nuclear powerplants.

● In the event of an accident in which fuel melts, the mitigative
features of the confinement system generally would be effective. In
addition, many of these hypothetical accidente involve the presence of
si~ificant quantities of water either in the reactor tank or on the
floor below the tank. This water would capturs radionuclides before
they could eecape to the environment.

● In the very rare accident in which a severe releaee of radioactivity
occurs, the large SRS boundary distance would help ensure deposition
and good df.epereion of the material before it reaches offeite
individual,

● The large SRS area aleo helps to eneure effective evacuation of both
oneite workere and the public.
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Uced Power One-

The radiological inventory present in the reactor core is directly
proportional to the reactor power level and the length of the reactOr
operating cycle. Furthermore, substantial changes in the core demage
frequency as a function of reactor power level should not occur. Therefore,
the risk of operating at reduced reactor power would be bounded by the risk
associated with operation at the 100-percent power level.

The severe accident risk associated with the simultaneous operation of two or
three reactora at SRS is affected by the following factors:

s The possibility of common cause failuree among reactors in response to
an initiating event that affects two or more reactors

. The nonlinearities in health effects expoeure thresholds that affect
prompt fatalities

Health effects also show some sensitivity to difference in SRS reactor
eitingo The location of P-Reactor has been evaluated for its influence on
offsite risk to the individual due to postulated severe eccident releasee.
For the same radiological releases, accidents at P- and K-Rsact.rs w.uld
result in indiatingui.shable health effects at distsnces greater than 160
kilometer, Within 16 kilometers, the differences in latent fatalities are
negligible. Within 1.6 kilometers of the SRS boundary, the mean prompt
fatality risk is 1.k times greater, although still 5,000 times lower than the
draft DOE safety goals. Due to the location of L-Reactor, assessments for
severe accident releases at K- and P-Reactors will bound the severe accident
risks for L-Reactor,

Notwithstanding these factors, reactor operating practices are expected to
limit the total rick due to operation of K-, L-, and P-Reactors to no m.ra
than 2.4 times the risk from the operation of a single reactor operating at
3,000 megaWatta. Table 4-38 liste the risks dua to multiple-reactor operation.] ~E

n of ot~

The eevere accident analysis is based on a tritium-producing reactor charge.
Requirements include the production of plutonium-23S, and future requirements
might include plutonium-239 and emall quantities of a variety of speciel
radioisotopes.

The production of plutonium-23S (Or PlutOni~-239 ) requires the use of fuel
and target assemblies that are different from those used for tritium
production. Thus, additional accident-initiating events must be considered;
these include misleading accidents, such as target assemblies loaded in fuel
positions and dropped irradiated targets. However, these accidents would
result in no more than localized fuel melting, so a significant quantity of
radionuclidee would not be releaaed. There are also only emall differences in
the end-of-cycle core inventories for plutOnium-23S (or PlutOniUm-239) and
tritium production charges. A plutoniw charge has a very small tritiw
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TE 1 Table 4-38. Annual Risks Due to Multiple Reactor Operation

SRS
Risk Measure K-Reactor L-Reactor P-Reactor Totala

Mean population dose (person–rem)
Offaite (to 800 km) 900 900 900 2,700
Onsite 2.5 2.5 2.5 8

Individual prompt fatality
Offsite (to 1.6 km) 5.9 x 10-11 5.9 x 10–11 8.0 X 10-11 2 x 10-10
Onaite 1.6 X 10-7 1.6 X 10-7 1.6 X 10-7 5 x 10-7

Individual latent fatality
Offaite (to 16 km) 7.2 X 10-8 7.2 X 10-8 7.2 X 10-8 2 x 10-7
Onaite 2.9 X 10-7 2.9 X 10–7 2.9 X 10-7 9 x 10-7

a. Three reactora.

inventory, and a tritium charge containa essentially no plutonium. Neither
plutonium nor neptunium is a volatile element under severe accident conditions
in an SRS reactor, and neither would contribute greatly to the health effects
resulting from the severe accident. Thus, the probability of a severe
accident occurring during plutonium production and the resulting consequences
are not appreciably different from those for tritium production (WSRC, 1990).

4.1.3.2 Natural Phenomena Affectinz Risk

This section discusaea natural phennmena incorporated in the risk and
consequence analysis presented in Section 4.1.3.1.5 (WSRC, 1990). Sections
4.1.3.2.1 and f+.1.3.2.2 describe the natural phenomena analysea for seismic
events and fires; Section 4.1.3.2.3 describes other natural phenomena in less
detail.

4.1.3.2.1 Seismic Eventa

Based on seismic activity information in the past 300 years, earthquakes
greater than a Modified Mercalli Intensity (~1 ) of VII are not projetted to
occur on the SRS. Section 3.3.2 describes the seismology of the area in the
vicinity of the SRS. The design-basis earthquake for the SRS is a MMI VII
event, which corresponds to a horizontal peak ground acceleration of O.2g.
Based on current technology, as applied in various probabilistic evaluations
of the seismic hazard in the SRS region, the O.2g peak ground acceleration can
be associated with a 2 x 10-L ann~l probability of exceedance (5,000-year
return period). This approach is consistent with the methodology accepted at
commercial nuclear reactors. The O.2g peak gronnd acceleration is consistent
with the design-basis earthq~ke for the nearby Vogtle Electric Generating
Plant (VEGP).
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Seismic events could lead to severe accidents by causing one or more of tbe
initiating events discussed in Section 4.1.3.1.5. In add-ition, seismic events
could cause failure of the confinement systems. A detailed analysis of the
SRS seismic risk has been performed based on the seismic model developed by
the Electric Power Research Institute for the eastern United States (WSRC,
1990). This seismic model (called a seismic hazard curve) represents the
varying degrees of seismic excitation and the associated frequencies of
occurrence. The seismic aalysis also used component fragility curves that
represent the failure probabilities of safety system components as a f~ction
of seismic acceleration.

As discussed in Section 2.1.3.2.1, an alternative methodology developed by
Lawrence Livermore National Laboratory for the development of hazard curves is
being evaluated, and seismic risk results generated from both acts of curves
will be included in the completed PRA.

The frequency of core damage resulting from a seismic event is 6.8 x 10–5 per
reactor-year. Breaks of cooling water pipes and 10SS of river water are
dominant contributors to seismic risk (WSRC, 1990). The core dmage sequences
due to seismic events were alao sorted into Plant Damage States, as described
in Section h.1.3.l.5. Seismic sequences were grouped into Plant Dsmage States
5 through 8, according to the failure mode of the AACS that is assumed. The
remainder of the severe accident analysis, as described in Section 4.1.3.1.5,
considered internal events and seismic avents together, according to their
Plant Damage State groupings.

4.1.3.2.2 Fires

The presence of flemmable materials in the reactor buildings ia minimized to
reduce the probability of a large internal fire due to transient
combustibles. The designs of the shutdown and emergency cooling SYE.tema,
include safety redundancies and “fail-safe” devices for use in the event of a
fire. In addition, operatora can shut dnwn and maintain the reactors in a
safe condition from the Remote Control Station.

Large areaa have been cleared around the reactor buildings to prevent the
spread of fires arising outside the facilities. Smoke from a forest fire
could require the temporary evacuation of a reactor, but the SRS has normal
and emergency facilities to shut down tha reactor from the Remote Control
Station (WSRC, 1989d).

After a reactor accident, tbe carbon filters of the confinement system could
ignite and burn, resulting in a release of absorbed fission products. ‘To
reduce this possibility, the reactor room spray system operates to remove a
portion of the releaaed halogens and to cool the air in the reactor. The
confinement heat removal systernis designed to keep belowgrade areaa cool,
prevent fires, and prevent the resorption of halOgens. The burning of the
carbon filters ia considered in the confinement event tree analyais described
in Section 4.1.3.1.5.

The fire analysis
zones that have a
contain equipreent

(WSRC, 1990) includes identification of reactor building
significant probability of occurrence of a fire and that
or electrical cables important to safe shutdown;
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determination of fire temperature response, component fire fragilities, and
fire barrier failure probabilities; and fire recovery analysis.

Analysis of the SRS fire history and the fire experience of commercial nuclear
powerplants results in an estimated fire frequency of 1.2 x 10-1 per reactOr-
year. A reactor building fire is unlikely to occur simultaneously with
another internal initiating event other than a transient; thus, the only
response required for a fire is reactor shutdown and maintenance of adequate
cor~ cooling. The frequency of core dsmage resulting from a fire is 1.4 x
10– per reactor-year. This low frequency results from the widely separate,
redundant suuDlies of Drimarv and secondarv coolin~ water. and the minimal
poatshutdown“~oolingre~uirem~nts of the rea~tor. -

4.1.3.2.3 Other Natural Phenomena

Several other natural phenomena have
has not been performed because the
paragraphs describe these phenomena.

been evaluated; further detailed analysis
risks are insignificant. The following

Rxtreme Winds. Hurrics,nes.and Tornadoes

The only credible failure due to high winda is leas of the normal electric
power supply to the reactor building, which is explicitly considered as an
initiating event and found to be an insignificant contributor to core-dsmage
frequency (WSRC, 1990). Most reactor facilities are designed to withstand the
m=imum winds expected at the SRS.

The strongest sustained winds at the SRS would occur in tornadoes, with wind
speeds estimated as high as 116 meters per second. The estimated average
fre uency of a tornado striking any given location in South Carolina is 7.11 x

910- per year (Rsmsdell and Andrews, 1986). Design criteria specify that the
buildings for the reactor facilities must be able to withstand a m~imum
pressure drop of 10,500 Paacals, which corresponds to ~ 125-meter-per-second
windspeed with a probability of a building strike of 10– per year. The areas
that could not withstand this pressure drop include the exhaust stacks, the
confinement filter compartments,. the booster-pwsp diesel motors, and the
exhaust fan casings. A failure of these components alone would not result in
a reactor accident (WSRC, 1989d).

F1oQds

The only credible failure due to external flooding is loss of the river water
supply following flooding of the pumphouses, which are the only important
structures less than 30 meters above river level. This event is explicitly
considered as an internal initiator (WSRC, 1990). Flood sources external to
the reactor facilities that might propagate to the reactors include Par Pond,
L-Lake, and the Savannah River. Failure of the Par Pond or L-Lake dcm would
not jeopardize reactor safety, and water from the reactor secondary cooling
water basins would be sufficient to supply the necessary cooling. The msximum

TC Ihistoric flood stage for tbe Savannah River is 36 meters at SRS, and the
calculated flood stage for the “domino” failure of dsms upriver from the SRS
is 43.6 meters. The reactors, which are on high ground (see Section 2.1.2.1),

4-104



are not subject to local flooding; Savannah River floods of the magnitudes
described would result in the loss of the river water pwps as described above.

K-, L-, end P-Reactors are 46, 40, and 60 meters, respectively, above the
m=imum flood [36 meters above mean sea level (MSL)]. SRS auPPOrt facilities L-76-50
are from 10 to 71 meters above the maximum flood. The D-Area pumphouse
intakes are about 30 meters above MSL, and would be flooded during a maximum Tc
flood.

Ice Cova

Tha climate in the area is not conducive to ice storms that would produce any
credible initiating event other than loss of normal electric power (WSRC,
1990). me SRS generally experiences one or two ice storms per year. With
the exception of the power distribution system, the reactors are immuna tO
damage from ice cover. The power distribution system is designed to withstand
a 0.6-centimeter-thick ice covar concurrent with 35.8-meter-per-second winds
(WSRC, 1989d).

4.1.3.3 Non-Nuclear Ha ar@z

The severe accident analysis (WSRC, 1990) considers several non-nuclear
hazards for tha risk they might present to reactor operation.

4.1.3.3.1 Aircraft Impact

Thare is essentially no probability of a commercial or military aircraft crash
in an SRS reactor area, because there are no airporta within 16 kilometers of
the three reactor sites, and because there are no low-altitude militarY
training routes, pilot training areas, or approach/departure paths to airports
or military facilities over the SRS (WSRC, 1989d). Since the air space
restriction over the SRS was lifted in 1976, the frequency of general aviation
(noncommercial, nonmilitary) flights Over the SRS has increased tO
app oxtiately 4,000 per year.

f
The crash frequency for general aviation ia 3 x

10- 5 per flight par squxre meter (WSRC, 1 89d). Based On L,000 flights Over
tha SRS per year a Site area of 8 x 10J

6’
square meters, and reactor areas

totaling 1 x 10 square meters, the frequency of an aircraft crash in a
reactor area is 1.5 x 10-8 per year. This would not add measurably to the
reactor severe accident risk.

4.1.3.3.2 Chamical or Toxic Gas Releasa from Cnsite Facilities

The major hazards from chemical or tOXiC gas releases are exPlOsiOns Of
flammables and dispersion, particularly to the Control Rooms. Risks due to
chemical or toxic gas releasea were not considered further because no toxic
gases are used or transported in or near the reactOr areas (WSRC, 1991J). DOE
has replaced chemical and toxic gases with other materials or has discontinued
the processes in which they were used.

The SRS topography has no location at which plumes would tand tO accumulate
and allow concentrations to increase to a dangerous limit (WSRC, 1989d).
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4.1.3.3.3 Nearby Industrial or Military Facility Accidents

Within a 40-kilometer radius of the SRS are approximately 120 industrial
facilities with 25 or more employees. Four nf these facilities are within a
16-kilometer radius of the SRS: the Allied General Nuclear Services (AGNS)
Fuel Plant; Carolina Metals, Inc.; Chem-Nuclear Systerns, Inc. (CNSI); and
VEGP. The AGNS Nuclear Fuel Plant at the Barnwell Industrial Park is shut
down and will not be utilized in the foreseeable future. Other than those on
the SRS, the only major storage facilities within a 40-kilometer radius are
the facilities at CNSI, VEGP, and a cluster of natural gas storage tanks near
Beech Island. However, the facilities within a 16-kilometer radius of the SRS
bnundary (the closest of which is less than 1 kilometer from the boundary) are
still at leaat 10 kilometer from the nearest reactor, and thus present a
negligible risk to reactor operation.

4.1.3.3.4 Waterway Accidents

No Savannah River traffic would have an effect on the safety of SRS reactors.

4.1.4 TRANSPORTATION

4.1.4.1 Oosite and Offsite Shipmen st

Hazardous material flows to and from each onsite facility can be grouped into
three categories: essential materials, products, and wastes. Essential
materials are raw materials, process chemicals, and other supplies that are
the feed stocks~used in SRS facilities to produce products. Products of a
facility can be feed etocks for one or more other facilities. Each facility
also generates wastes as inevitable byproducts of its function. Some wastes
are chemical only, some are mixed radioactive-chemical wastes, and others are
radioactive only. The following paragraphs describe the effacts of these
hezardoue meterial ehipments,

Uranium fuel and target assemblies are produced in the 3/700-Area from raw
materials received from offsite sources. The assemblies are transported to
the 100-Area reactors, where they are charged into the reactor core. The
irradiated fuels and targete that are discharged from the reactors are
transported to the 200-Area for chemical processing.

Nitric acid, sodium hydroxide, liquid chlorine, petroleum distillates, and
more than 100 other nonradioactive hazardous materials are transported to the
facilities to be utilized in processing and reactor support activities.
[Where poesible, liquid chlorine, which is used in water purification, is
being replaced by a much less volatile sodium hypochlorite solution. This
change has been addressed only to a limited extent by the analyses of
transportation risks (WSRC, 1989d)]. Gaeoline and other light petroleum
distillates are the most frequently transported nonradioactive hazardoue
meterials shipped by truck. Coal and cask-car movements comprise most of the
rail traffic.

Low-level radioactive wastes or mixed wastes are transported to the Burial
Ground in the 200-Area. Low-level liquid radioactive wastee are shipped from
the reactor areas to the 200-Area for evaporation before being transferred
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Plotand Table lndic6te Direction From Which the Wnd Blows

NORTH

—
WIND ROSE DATA T

—

-.

LEGEND
❑ - Less than 2m/s
O . Less than 4 mIS
A .LeSSthan6m/s

‘-”-’-----

@

,.,--.,..-.-.
EAST

10 15

—.: -

.-

.- ..
.- .-

.- . .
--— .-

Beginning Date Jan. 1,1962 SOUTH

Beginning Time (Zulu) 0000
Observations (All Classes) 36262

Number ofObsewations1at Average
IndicatedWindSpeed2 Wind Total

Direction o-2 2-4 4-6 6-8 8-12 >12 Swed Ob~ 1

N 204 571 460 80 13 0 2,96 t328
NNE 190 896 911 1S1 13 0 3.31 2141
NE 234 13411559 229 16 0 3,38 3361
ENE 229 12661078 122 1 0 3.19 2696
E 191 98o 737 85 2 0 3.13 1995
ESE 136 632 631 102 7 0 3.24 1710
SE 153 743 722 106 25 0 3.27 1749
SSE 171 661 927 140 25 0 3.21 2124
s 170 923 1050 226 16 0 3,46 2367
Ssw 214 926 105} 216 33 1 3.25 2445
Sw 226 1075 1105 220 31 0 3.30 2657
Wsw 228 1197 1150 243 71 2 3.38 2901
w 234 1082 1074 342 124 2 3.35 2658
WNW 241 663 922 277 113 2 3.33 2438
NW 197 564 433 125 24 0 3.97 1413
NNW 175 463 299 75 17 0 2.80 1029
NoDirection 000000 0.00 0
Avg.Speed2 t.25 3.014.806.549.0113.83 3.25
TotalObsemation~319514625141692721 535 7 36262

i Anobsewationisarecordcoveringai-hourFtiodoftime.
2 Wi”dspeedinmeterdsec(mls).

.-
.-

.-
~--——

Eti\ngDaLe Nc.31,1966
EndingTime(Zulu) 2400
Observations(ThisClass)35252

Perwnt Tme at Indicated Wind Swed 2 Total
o-2 2-4 4-6 6-8 8-12 >12 % Time
0.56 1.62 1,30 0.23 0.04 0.00 3.77
0.54
0.88
0.s5
0.54
0.39
0.43
0.49
0.43
0.51
0.54
0.55
0.55
0.56
0.56
0.50
0,00

2.54
3.60
3.59
2.76
2.36
2.11
2.44
2.62
2.63
3.05
3.40
3.07
2.50
1.55
1,31
0.00

2.56
4,42
3.06
2.09
1,79
2.05
2,53
2.96
2.96
3.13
3.29
3.05
2.52
1.37
0.85
0.00

0.37
0.65
0.35
0.24
0.29
0.30
0.40
0.54
0.52
0.52
0.59
0.97
0.79
0.35
0,21
0.00

0.04 0.00
0.05 0.00
0.00 0.00
0,01 0.00
0,02 0.00
0.07 0.00
0.07 0.00
0,05 0.00
0.09 0.00
0.09 0.00
0,20 0.01
0.35 0.01
0.32 0,01
0.07 0.00
0.05 0.00
0,00 0.00

6.07
9.59
7,65
5.6s
4.85
4.96
6,03
6,77
6.94
7.54
8.23
6.11
6.92
4.01
2.92
0,00

Figure3-9.AnnualWind Roseof HourlyAveragedWindsfromH-AreaTower,l982-86.
(DirectionsAreSeCtOrSfromWhichWind Blows.)
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Level1

Results
Sequence Characteristics

Sequence

Core Damage Water In Water On Make-Up Water Confinement System
Class

Sequences Vessel Confinement Floor Available Intact

Yes PDS-1

Yes Isolated PDS-8

Yes
No PDS-7

Yes

No
PDS-3

No

CD
PDS-3

Yes

Yes
PDS-4

No
PDS-4

No
Yes

PDS-4

No Yes
PDS-2

No Isolated
PDS-6

No
PDS-5

,,,”.-.Wcnn loan... ww. ..-, ,-, . . .

Figure4-5.“Bridge’’EventTreeforPlantDamageStateBinning.
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Initiator In-Vessel
Vessel

Ex-ves8el
Long

Failure Term
Core

~.

PlantDamage RRSS CHRS NO steam Filters D~ris No IodineNo Filter
~uti

Fans mco

State Actuatd ActuatedExplosion Intact cooled Desow Burn Operate ~s ~
m

PDS-1 RRSS CHRS STMX FILT ccl DES BURN FAN

1

es

Na
5X1O-1)

No
(1X1O-2J Yes

No(lX10-2) 4.96x 10“f

4.33X1O-;

Yes
Yes 1.24XI0-I

No(8.65X10‘3)
1.08x10-:

es Yes

Yes
123x 10-1

No(6.65x10-3)
1.O7X1O-:

No
(5X1O-1)’ Yes

NO(lX10-2
1.24x1O”:

No(8.65X10-3)
1.08x10”~

Figure4-6.confinementEventTree (for PDS-1).
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Table 2-2. Reference Sections for Environmental Consequences of Termination of One or Two Reactors

Reactor Surface water/
Combination

Cool ing water F1 oodplai nl
Soci oeconomi cs groundwater discharge wetlands Accidents

Operate K-Reactor; terminate
L- and P-Reactors

Operate L-Reactor: terminate
K- and P-Reactors

Operate P-Reactor; terminate
K- and L-Reactors

Operate L- and P-Reactors;
terminate K-Reactor

Operate K- and P-Reactors:
terminate L-Reactor

4.1.1.1,
4.3.1

4.1.1.1,
4.3.1

4.1.1.1,
4.3.1

4.1.1.1,
4.3.1

4.1.1.1,
4.3.1

4.1.1.2.1,
4.1.1.3,
4.1.2.2,
4.3.3,4.3.4,
4.3.5

4.1.1.2.2,
4.1.1.3,
4.1.2.2,
4.3.3,4.3.4,
4.3.5

4.1.1.2.3,
4.1.1.3,
4.1.2.2,
4.3.3,4.3.4,
4.3.5

4.1.1.2.2,
4.1.1.2.3,
4.1.1.3,
4.1.2.2,
4.3.3,4.3.4,
4.3.5

4.1.1.4.1,
4.3.3

4.1.1.4.2,
4.3.3

4.1.1.4.3,
4.3.3

4.1.1.4.2,
4.1.1.4.3,
4.3.3

4.1.1.4.1,
4.1.1.4.3,
4.3.3

Operate K- and L-Reactors:
terrni nate P-Reactor

4.1.1.1,
4.3.1

4.1.1.2.1,
4.1.1.2.2,
4.1.1.3,
4.1.2.2,
4.3.3,4.3.4,
4.3.5

4.1.1.4.1,
4.1.1.4.2,
4.3.3

4.1.1.6.1,
4.1.1.6.2.1,
4.3.7

4.1.1.6.1,
4.1.1.6.2.2,
4.3.7

4.1.1.6.1,
4.1.1.6.2.3,
4.3.7

4.1.1.6.1,
4.1.1.6.2.2,
4.1.1.6.2.3,
4.3.7

4.1.1.6.2.1,
4.1.1.6.2.3,
4.3.7

4.1.1.6.2.1,
4.1.1.6.2.2,
4.3.7

4.1.3.1.4,
4.1.3.1.5,
4.3.13

4.1.3.1.4,
4.1.3.1.5,
4.3.13

4.1.3.1.4,
4.1.3.1.5,
4.3.13

4.1.3.1.4,
4.1.3.1.5,
4.3.13

4.1.3.1.4,
4.1.3.1.5,
4.3.13

4.1.3.1.4,
4.1.3.1.5,
4.3.13
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Table 2.3. CoaIPari,on of Iqacts of Alternatives (Page 1 of 10)

Al tenutive 1.
rwa.ta P,.pO,,d/NOAct i onb

Al tenutiw 2.
Terminate K-, or L-, or P-Reactor or Codinat ion of Any Tnoc

R or L or P
Altcnutive 3.

leminati..d (K, L. and P) I TC

Land Use No change i. land use;
addi tional land m.ld not
be req. i red.

Soci oe.o.omi <s Workforce and operati .g
job. continue as at
pre,e.t. No iw.cts
beyond c.vrent levels.
C.rve.t economic trends
Wuld continue.

Archae.1.acJical/ N. iqacts -uld occur.
historic sites

Cool ing water Cool i.9 water withdraw?.1s
wi thdrawal from Savannah Ri . . . total

a mximm of 24 cubic
inters ( about .950 c.bi.
feet} per seca.d f., K-,
L-, and P-A@actors and 4
cubic meters (about 140
cubic feet ) Per second
for o-A,,. powerhouse
Maximumwithdrawal with
K-React r,. tow,. wul d be
18.5 cubic Ueter. (about
650 cubic feet) .er
second

No change i. 1and NO change i n land No change i. land
.%,: addi ti...l .s.: addi t i . ..1 .s.; additional
land would not be land muld not be land would not be
req. i red. req. i red. req.i red.

~:

OPerate No 10ss N.I 1..s No 10SS

Temi nate APProxi~tel Y 5,300 “ohs at reactors and sow s.p$.ort
1facilities would be ost wi th tenni. ation. of 1119reactors;

aPP... iatelYl Y 2,200 jobs m.ld be lost with termination of
only one reactor. Permanent and part-t i- $ta”dby workforce
of about 35 for each terminated reactor would be retained,

No i~acts m.ld No impacts wul d No iwacts m.ld
occur. occur. occur.

Flow rates,

fJPer.te (K-Reactor
w,th.. t cool in.j
to*r)

Operate (K-Reactor
:~~rjool i ng

Terminate

11.3cubic -t@r. 11.3 cubic meters 1.0 to 1.4 cubic
(about 400 cubic (about 400 c.bi c
feet) P,. second

inters (35 to 49
feet) p., second

P.Ted from
c.bi c feet) per

p.~ed fro. second from Sava”.ah
Savannah Ri .er Savannah III ver River; 10 cubic

meters (about 350
c.bi c feet ) per
second from Par Penal

1.8cubic wt.,,
(64 cubic feet)
Per ,ec..d P.-cd
from Sava”.ah
Rive?

No Plan, f., flow F10. nni .tenance: NrJplans for
nui. te”ance i. 1.5 to 3.0 cubic flow mintena.ce
Pen Branch inters (53 t. 106

c.bic feet) per
second pu~ed f.om
Savannah River

No change i” I a“d use;
additional land would mot be IC
requi red.

APPr..imately 9.600
operating and workforce jobs
would be lost at three
reactors a.d sow support
facili ties. Pemne.t and
part-t ime standby workf.rce
of about 100 for all th,,.
.eactors wuld be retained.

NO i~acts would occur.

APPr..i-te1y 1.5 to 3 cubic
Wters (53 to 106 cubic
feet ) of water P., second
would be withalram to
Kaintain access by fish to
Steel Creek for spaming.
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Table 2-3. to~ari son of lsQacts of filte..ati.es (Page 2 of 10)

Al tenuti w 2.

Altcnutim 1. Terminate K-. or L-, or P-Reactor or C.&ination of Any Twoc Al tunatiue 3.

Iqacta Proposed/No Acti Onb K ., L e.- P Terminationd (K, L, a“d P)ITc

lw?.9.~,t/ Iwi.ge-.tand
entra i-t e.train=nt iqacts

continue at a mea” 10ss
of 18.8 x 106 fish
I.,.a., 10. I . 196 egg.,
and about 7,716 fish per
year at Savan.ah Ri .er
intakes, including
o-hrea. Additional 198 x
106 fish larvae and 0.2 x
106fish eggs were lost
i. a 17-aanth study
p.ri .d (J... 19~J.ne
1985) at the Par Pond
intake. Section 316(a)
a“d [b) studies were
performed and s.bmi tted
to SCDHEC

Cool i“g water
discharge

7he_1 discharges to Par
P.”d, L-Lake, a“d Pen
Branch continue.
Restrict i ..s ivosed on
operation of L-Reactor so
that L-Lake twerat.re
does not exceed 32.2-C
(W-f) over 50% of lake.

Dperate
withe. t

[K-Reactor
cool i.9 tower)

*.3 ~ ,.6 fi<h

1. . . . . . 4.4 x 106
fish eggs, 2,772
fish i~i.ged per

ye.,

8.3 x )06 larvae,
.3.4 , 106,99$,
2,772fish impinged
per year

19.8 x 107 Iamae,
0.2 x 106 eggs in Par
Pond i“ 17_”th
study period; 1 x 106
I.r,a,, O.S . 106
eggs, .b..t 341 fish
iqi nged i” Sava”.ah
@iver p., year.

Operate (K-React.r Red.cti on .f 84%
.< th cool i “g toner) i“ i~i”geW”t/

e“tra, “rent 1O**es
due to K-Reactor
wi thd ra.al

Terai “ate No fish 1ar.ae, <15-30% of ab.ve No fish larvae.
fish eggs, or ( 70~sZ red.ct i on) ;~e:ggs, or fish
fish 1.ss,s

operate (K-Reactor Strew twerat.re Ther=al di scha.ge The-1 discharge to
wi the. t cool i ng toner) 73-C ( 163aF) to L-1ake -III d Par Pond uv.ld

rnx i 8u. conti nut continue

QP.r.te lK~e. ct.. tiximm design
with cool i ng t.~r) blotioun tewerature

below discharge
27*c (81-F) i. susr

Temi “ate No flow mi ntai” protective N. f l.w Mi”tenance;
-i “te.a”ce; “o flow; . . thermal no theml discharge
the-l discharge discharge

l-i.9e-.t/e.t,.i.=.t
imactsfrom reactor
operation !u..ld be less than
10-1 5% of those experienced
during f.1 l-power .perat ion. P

NOthe-l discharges to
onsi te water bodies. F1ous
would be 6ni. tained at
1.5-3.0 cubic =te.s (53 t.
106 cubic feet I per second
in L-Lake t. keep f i sh
protecti V. f I ows i n Steel
Creek.

T



Table 2-3. CoWari son of Impacts of Alternatives (Page 3 of 10]

Altenntie 2.
A1tenutivc T. Terminate K-, o. L-, or P-Reactor or Cent.i.ation of Any Iuuc Altenntive 3.

Iwacta P..po.ed/No Actionb K or L or P Terminationd (K, L, and P)( TC

Gro..dwater
quality
[triti.m at
surface
outcrops)

Disassedl y-basin purge
water containing triti.m
will co.tio.e to be
discharged to L- and
P-Reactor seepage basins
and K-Area contain~nt
basin. Since reactor
operation began (resumed
at L-Rea.tor), a total of
about 3,300 curies of
tritium has been released
from L-A..* and 33.000
curies from P-Area basins
since startup in ths
1950, s: as mch as 10.000
c.vies per year have been
released from the K-A,ea
basin.

0

Gro..dwater .se Estiruted 39,000 cubic
aeters (1.0 x 107
gall... ) per day are
withdrabn from several
aquifers for K-, L-, and
P-React..s and support
facilities, No major
withdrawal irpatts.

Air quality 09.r.ti...l e.issio.s from
SRS coal-fired powr-
plants co”ti.ue. They
consist primrily of NO.
so

i’
particulate matter,

an CO: no detectable
impact 0“ local or
regional air quality
occur,. A tetal electric
power d-od of 175
mega~atts for three
reactors would be

GPerate 2,7W curies P.. 1,240 curies 133 ,,,; ,s P., year
Y... to Indian per year to to Steel Creek
Grave Branch Steel Creek,

L-Lake

rerOi nate See Alternative 3. 3ee Alternative 3. See Alternative 3.

operate 2 walls: 1,080 2 wells; 1,354
meters (0.51 x ,o~”
2 uells; 1,944 ,. ,.

.ubi wt.,% {0.2.9 c.bi meters (0.36
t fx 10 gallons) per x 10 gallons) per gallo”$) p,, day

day day

Temi nate Estimated: <1OZ Esti9nted; <1OZ Esti~tut: <1OZ of
of above of above above

No p.anerpl ant;
electricity a“d
steam cow from
K-Area; emissions
s- as K-Area

to”.) per year,
CO56~tric tons
(62tons) per year

S02 1,040 D?tric tons
(1,147 t.., ) per
year, NO 320-tric
tons (351 tons) per
year, TSP 160 etric
tons 076 tons) per
Year,CO 42 mtric
tons (46 tons) Per
year

Term<“ate See Alternative 3. See Alternative 3. See Alternative 3.

No discharges from re,, 10.s
to L- and P-Area seepage
basins or K-React.,
co”tai”wnt basin; basins
would be -i”taioed for I

triti.. concentrations in
the se. Pages to ground.at,r
of 5.5 percent per year,

Gro.”dwater withdra~l for
reactors and s.ppo,t
facilities m.ld be reduced
to about 4,300 cubic ~ters
(1. ? x 1069.110.s1P.,d.~
orless.

SRS powrpla.ts m.ld
operate at ced.ced level
with corresponding decrease
i“ particulate emissions;
each reactor m.ld require
2.5 -gawatts of electric
PO*I’

‘cc

Tc



Table 2-3. Comparison of Iwacts of Alternatives (Page 4 of 10)

AILeInatiw1.
Imacta Proposed/N. Actionb

A1@rrutive 2.
Terminate K-, or L-, or P-Reactor or Cotii. ation of hy TWC

c . . L ., P
Altelnatiw 3.

Tenainationd (K, L, and P)ITC

Uetlandsl
habi tats

Operation of K-Re.ct.r
without cooling tower:
Recurrent 10s. of 670
acres ofpreviously
i~acted wetlands in Pen
Bva.ch and delta:
additional loss of 1O-1Z
acres of previously
..iqacted forested
wetlands per year.

Qp...ti...f K-R..ct.r
with cooling t.wr: Loss
of 170 acres of
pre.iO. sly ,W.cted
wetlands by .es.rpt ion of
producti on.

Op.r.tio. Of L~ea. t..:
LOSSof negligible amunt
of forested mtlands:
so- mi..ar adj.st~nt of
Steel Creek corridor and
delta from increased
flo% *.14 occur.

Operati.. of P-ueactor:
Little or no ~tlands
i~act. from continued
operation.

Aquatic iqacts

Erosion Irpacts f,.. Peact.r
discharges m.ld be total
of those frm individual
reactors.

(K-Reactor
.0.1?.9 to-r)

Recurrent 1.ss of
670acres of
Pre.i 0.s1 Y
i~acted wetlands;
additional 1.ss of
10-12 acres of
pry.i..s1y
u“n~ac ted
forested wetlands
per year.

Loss rates of
wetlands are
negligible; sow
minor adjustment
of Steel Creek
corrl do. and delta
fro. i.cve.sed
flows wuld occur.

Ope..t. (K-ne,.t.r Recovery and
with cooling tower) revegetation of S00

of the 670acres of
pre.io..1y i-acted
-tla.ds. Addi-
tional losses of
IO-12 acre. per
year of previously
u“, vacted awtldnds
wuld st.P.

Temi ate See Alternative 3. See Alternative 3.

Little or no wetlands
,~acts from
c.. tin.ed operation

N. uetla.ds iv.ct.

Operate (K-Reactor Stre* erosion, Stream erosion, No i~acts from
without cooling tower) sed+re”tation sedt=ntat, on ●rosion

OPe..te (K~eact.r Erosion a“d
with c.oli”g touur) sedi-ntatio.

iqacts muld

No additional iqacts.
1,350 acres of wtla”ds (670
acres o. Pen Branch and 6~
acres on Steel Creek) would
continue to revegetate.

Erosion i~acts
would diminish

Tc

Tc

di.inish.
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Table 2-3. c-r: s.. of l~acts of Al ternat i “es (Page 5 of 10)

AIWti= 2.
Tetinate K-. or L-, or P-Neactor or Cmt.i nat ion of &y TWC

K or L or P
AI LenutiW 3.

Terminationd (K, L. and P)l K

Sbeml ktricti~s i- 00
~ratia of L-Fkact.r 50
ftnt La w“b.
k mt escd =.2-C
(m.F) -542 of I**.
Fish kills i. l~i=
6rave B-. per. ~,
L-Lake. aad Pond Cat

*rate FLniqct y,.., chmi cal Minor chemic.1
,~acts i. L-Lake. !wacts i n Par Pond.

~rate [K-2mt.r Fish kill. occ.r Fish kills i. upper Fish kills in Pond C
rntit cooling twer) cal y at startup. L-Lake o“ startup. 0“ startup

Fish abs~t i. Restricted reactor
-i. corridors or o.eratio” hen
cmks Lu?lc.u L~Lake exceeds
-ct.. discha.ge 32.2-C (90. F).
during -r See Al ternat i V. 1.
~rati m

Chemical con.e.t rati O. would
diminish.

No thermal discharges to
oosi te water bodies; SRS
would P“- Savannah R{,,,
water t. L-Lake to maintain
Steel Creek discharge at
1.s-3.0 <.bic ~ters (53 to
106 ..bi. feet) per sec..d
to protect fish a“d spawi”g

-rate lK&ct.r
rnEfI cooling *r)

~rate

Tti ruts

.t---ld b i.
-Ii- rnth -S
-t mimk.

Cooling t-r will
m ti ~te above
iwct.; stre-
t-ratum m 11
not exceed 22. z-c
(90-F).

b i~.t Eutrophication,
anoxia i“
hypalimi.n of .
L-Lake

W ivck See Al temati.e 3.

E.trophi cati en,
an.xia i.
hm.1 irni.n of
Par Pond

kee Al temati ve 3.

*rat@ %kmtial i~cts P.te.ti al i~acts Potential iqacts
hve h have bee” mitigated have been mitigated
M tigated by by .ff.i te =easures. by of f.i te me...,es.
.ffsite -s”,,s.

Tern ,nte = Al tsmtive 3. See Al ternati .e 3. See Al temat i.. 3.

*rate Liquid effl.~ts di .cha~ to .nsi te streams m.ld be i n
c-1 i-c. rn th NPDESpermi t req. i rments.

T,ti mse Liquid et fluent. f r- reactors w.1 d esseot ial 1y be
eliti.nted.

A...{ c zone m.ld
substantially diminish.

Former habi tats on SRS wuld
be restored. Off site



y
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Table 2-3. C.~ari son of Iwcts of Al ternati.es (Page 6 of 10)

Alf.enati-c 1.
I-cta ProBosed/No Act i onb

Al-i= z.

Term!nate K-. or L-. or P-l&actor or Cdinatim .f Pny TWC
Kor L * P

A1~tive 3.
Termi.ationd (K, L. and P) I TC

%1 id mte All msi te . ...1 vageabl e
(imnradiadctive dacsii c waste [3,600
“Omhazaroals) =tric tans (tit 3,967

t-s) per yca.1is
pack& and di.fmsed of
i. 2A3 landfill
ksti c ~.te md
sani Lay -ste .l.dpe are
disposed in SRS landfills
and sludge pit.

Werate **t 1.200=etric *t 1.2LWJ-tric tit I ,200 _tric
tons {1,322 tans) tans (1.322 tons) tans (1.322 tans)
per ,-, *. Br per P.

Temi ate * Al ternati we 3. Zee A12enutivc 3. k Al tmrnatim 3.

kardws -t. Operation of K-. L-, and
P4ea.tors -d support
faci 1i ti es generates
about 225 cub!. =eters
(2% cubic yads) Wr
y~.r of ha.a~au? =S te$.
hi :h m“ld be dqspo~ed
of an apprvved fac*ltties.

tilid low-level
radiructiw
mste

Operation of K-, L-. and
P-TteactOrs ge.crates
about 2.005 ..bi c inters
(2,623 cubic ,ards) per
yur of ..1 id lo-level
r~ioa.tive -stes, *ich
-Id k disposed of on
=S: this dries tit
include other 9S
fatil i tie. 01.s of fsi te
recsipts.

Iliaed msti Operation of K-, L-. -d
P-Aeactors and support
facil i ties muld generate
tit 4,7% cubic -ters
(6.213 cubic yards) Per
geer of tixut wastes.
+ich -Id 6e di .Psed
of m 3RS.

operate dbo.t75 chi. Ab.3ut7s cubic *t 25*i. inters
inters (98 cubic _tem (W cubic (9Lt cubic Prds) per
yards) per year yards) per zear v

Termi “ate See Alternative 3. & AI Lemti* 3. ~ Alternative 3.

operate dbout640 cubic tit 67s cubic tit ~ hi.
meters (637 cubic -ters (603 di. -mrs (903 .*i c
yards) Wr -r yards) per ~ mnfs) pu 3Nr

Terai nate * Alternative 3. k Altenuti= 3. k Alse?’mti= 3.

Operate tit 1,580 .nbic -t 1.S8LI dic tit 1.5M cnbic
meters (2.067 cubic Rters (2.067 cubic =eeq ~W~~i.
yards ) per *r ,anfs) pcr 3ear

Temi “ate & Altenutin 3. See Al tenutive 3. See A12ennti= 3.

3n6s@~ia1 reduction i n
_rat,.n of ..1 id and
*stI c nastes.

30bs*!ia1 reduction i o
~;y.. of low-level

TC

Tc

Tc

5u6stantial reduction i n
gmu.tic.n of 93xed e.tes.

x



Table 2-3.C.Waris.a.of Iwacts of Alternatives (Page 1 of 10)

Al tenuti= 1.
tqacta Pvofmsed/No Actionb

Al tennti~ 2.
Tetmi nate K., or L-, or P-Reactor or Chination of Any Tuac

K or L w P
Alkenuti W 3.

Termi.ationd (K, L, and P)) K

Traos..ani c Wer.ti.. of K-. L-. and
( TRU) -ste P-Reactors WO.1d generate

abo.t 1.130 cubic -ters
(1 ,418 cubic yards) per
year .f TRU wastes. *i ch
eventual 1y m.ld be
disposed of off SRS

High-1evel Operation of K-, L-, and
liq.id P-Reactors wuld generate
rdi Oacti V, abc.. t 1.600 ..bic ~ters

y wastes (2.093 cubic yards) per
year of h*9~l evel 11q.i d

g radioactive waste.

Cesi.9-137 Ces+u~137 ..7,.s,s from
0“s{ te strededs [about
72% from reactors )
pro~u$e maxiOm
I odl., dual ~E .af about
0.28 .illi.- per year.

Operate About 377 c.bi c About 377 c.bi c About 377 c.bi c
inters (493 cubic =ters (493 cubic -ters ( 493 c.bi c
yards) per year yards) per year yards) per year

Temi nate See Alternative 3. See Alternative 3. See Al ternati .e 3.

Operate About 533 cubic About 533 c.bi c About 533 c.bi c
-ters (697 c.bi c inters (697 cubic -ters (697 c.bi c
yards) per year yards) per yea. yards ) per year

Teminate Substantial red.ctio” of tiste ge”erati o”. See Alte.native 3.

Operate
-xi-m individual 0.01 . 0.11 0.081
EOEe (@i 1I i,* ~er
y..r)
Collective EDE 0.039 0.45 0.32
to pop.latio”
within W kil~ters
(W ❑iles) and
dmm.i ver water
“se?, (per*o”-rem
per year)

Terminate See Alternative 3. See 41te.native 3. See Alternative 3.

Substantial reduction i. TRu
waste from reactors.
Conti ..4 mrk-of f of stared
ret rievabl e TRu ~ste for
shi pent t. Uaste [sol at ion
Pilot Project.

Substantial reduction of
high-1 evel wste f r~
reactors. Wrk-af f of about
8,400 cubic meters (10,987
cub{ c Y~f’dS) P,, year .+
high-1 evel -$tes stored i”
tanks would continue, as
w.1 d re$.r.cessi ng of
research reactor spent fuel s
[about 200 c.bi c -ters [262
cub, c yards) per year]

l’c

Substantial imcdi ate
reduction i“ .ff ii te doses
from res.spe”sio” of Cs-137
due to reduced flow md
te~erature.

I
TC



Table Z-3. CoVari 30. of luQacts of Alternatives (Page 8 of 10)

Altenmtive 2.
Al @nutive 1. Terminate K-, or L-, or P-Reactor or Cotii. ation .f Any TWC

Iwacta ProposedN. Actionh K or L ., ?

Normal .werati Onf

Radiation dose 0.58 millirem per year,
maxiw. (Natural backgr.”nd=296
individual ❑i 11i rem per year

Population 22.0 person-rem per year
within 20
k: 1o=ters
[50 ❑iles)

N

& Oomri ver 9.42 person-rem per year
m water “s,,s

only

(tiove do$e. i ncl .de
cesi.. re~bi I i zati on
associated W:th reactor
operation)

Operate

0... - area fence 99 79
(mi11 i rem P.. year)

bximm off site 0.20 0.26
(i”clydi”g CS-137)
[mill lrem per ear)

i(005 limit . 1 0
millirem per year)

Collective
(i.cl.di.g CS-137)
[person-rem
per year)

(person-r= per
year)

Terminate

7.2 1.5

6.6 1.4

SeeAlternative3. SeeAlternative 3.

76

0.24

7.4

1.5

See Alternative 3.

Health effects
(.....1 )

*ki mm Fatal ca” er risk is
individual risk 2.3 x 10-;

per year

Population 8.8 x 10”3 excess cancer
ri Sk fatality
within
~ kilometers
(50 nil..)

D.abnriver water 3.8 x 10-3 excess cancer
“s,,s fatal i ty

Op...t.

Maxiwm individual 0.81 x 10-7 1.0 x 10-7
.i Sk

~~,:,ki,.mters 2“’ x ‘0-3
Population risk 3.0 x 10-3

O,s.,nriver water 2.6 x 10-3 5.5 x 10-f
users

Termi oat. See Alternative 3. See Alternative 3,

0.95x IO-7

2.9x 10-3

6.1x 10-4

SeeAlter”.tive3.

Altirnati=3.
Tetminationd (K, L, and P)ITC

Radioactive releases fro.
K-. L-, a“d P-Reactors and
support facilities w.ld
diminish by at least 1 order
of mgnit. de. NO
sig”ifica”t change in
individual or collective
radiati~. doses fr.m all
sources

TC

Radioactive releases frm
K-, L-. a“d P-R.acto.s and
support facilities w.ld
di.i”ish, as noted above.
There wuld be no excess
heaTth effects (cancer
risks) due to radioactive
releases from the reactors
and support facilities. ‘2C



Table 2-3. CoWari so. of Impacts of Alternatives (Page 9 of 10I

AISenntiveZ.
A1tinutivc1. Terminate K-, or L-, or P-Reactor or Cotii nation of Any TIIOC

lQQact~ Proposed/No Actionb
Altenuti- 3.

K or L ., P Tewainati.nd [K, L. and P)l Tc

Accidents

Probable 2-ho. r
i ndi vid.al
effective dose 0.51 rem
equivalent at
the SRS boundary

,39 rm

Probable Z-hour
individual
thyroid dose
at the SRS

y boundary

P,qt fatality
risk (per
reactor-year)
f.r individual
within 1.6
kilometer. (1
■ile) of SBS
boundary

Latent fatality
risk (per
reactor-year)
for individual
within 16
kilo~ters (10
miles) of
SRS b.a.nda.y

8 x 10-11

7.2 x 104

Both severe accident
risks are wIl within
Draft LmE safety tials.

Comit=e”tof
resources

Reso.rce cornihnts
include water and e“erav
. . . . coal a“d .{1 ~.r ‘-
P.-.. I.b.,. ,ch-l..l$.
and raw cater, als.
Electric p-r d-rids
for three reactors muld
be 175 -gaUatts.

Operate

O.si teg 20.9 22.0

Offsi teg 0.47 0.51

0.s i teg 2.5 2.5

Offsi teg 0.39 0.39

Termi “ate See Alternative 3. See Alternative 3.

Onsiteh 1.6 x 10-7 1,6 x 10-7

Off site 5.9 x 10-” 5.9 x 10-11 .

Onsi teh 2.9 x 10-7 2.9 x IO-7

Offsitei 7.2 x 10- 7.2 x 104

Terminate See Alternative 3. See Alternative 3.

21.6

0.44

2.1

0.33

See Alternative 3.

1.6 x 10-7

8 x 10-’1

2.9x 10-7

7.2x 104

SeeAlternative3.

Operate Resource cornitnc.ts for each reactor !a.ld be about
one-third of those required for the total of K-, L-, and
P-neactors .

Termi ate See Alternative 3. See Alte.native 3. See Alternative 3.

There wuld be no releases
a, a result of reactor
accidents.

Tc

No Iong-tem Cmit-”t of
resources at reactors:
reduced comit=.t at
s.ppo.t facilities.

SRS cleanup and
i., tit. tio”al control wuld
conti”.e.



Table 2-3. CoTari$on of lWacts of Alternatives (Page 10 of 101

Alternative1.
lWacta Propc.sedlNo fictionb

Altetnatim2.
1,..i..t. K-, .r L., or P-Reactor o. Codinati.n of AnY Twoc

K e, L or P
Alte_tive3.

reminationd (K, L, and P)l TC

A .Omitue”tforelect. i.ity
to P.W river water to
wintain Steel Creek flows I Tc
uv.ld be required in
addition t. 2.5 *gaUatts
for each reactor.

a. were specified, the iqacts consider the i~acts of reactor operation and routine operations of the facilities supporting reactor operation (support
facilities), Sect>.” 4,1.6 presents . deta,led asse.s=.t of ,mpacts, including those from suppo.t facilities.

b, The Proposed A.tie”/No-Action alternative is defined as the continued operation of K-, L-, and P-Reactors. Operation includes normal outages for fuel and
target r:place~nt and for Imintenan.e. 1. general, iWacts listed in this col.mrepresent the total of the ~.dfvid”al impacts, fr~ ~.ch reactor.

c. Alternative 2 ,.cl”des teminat, o. of K-, or L-, or P-Reactor, or K + L, K + P,, or L + P-Reactors 1. the, imd~ate future and mlntal.l”g in cold standby.
The reomi”i.g reactors would continue to operate. Iq?cts are show for operat, ng or, teminati ng..pe~at, o” of each .eactor. 1“ general, icpacts fvom
.perati”g or termi.atiig any two reactors -.ld be add! t~ve. for cotiinatio.s i...lv, ng the tetmt.at, on of K4eactor operai i... DE .1s. ~uld temi. at.
the co.str”ctioo of the cooling to-r.

d. The Term,. ation alternative is defined ?.s terminating the operation of K-, L-, and P-Reactors in the i-diate future a“d Maintaining them in cold standby.
e----- ..............=..... .
f. No-1 operat, on includes the use of seepage basins.
g. Due to Z-ho.. exposure, with typical =teorological conditions, for an accident resul tin fr.m a reloadin er..r (3X core wit)

7h. Any variance in o“site pop”lati.n dose and fatality risks due to differing -teorologica or topographic conditions amng the?
to be within the bounds of .“cert. intY of the seve.e accident analysis.

slight differences
,in the bounds of “ncertai”ty of the severe accident analysis.

i. Any variance in .ffsite fatality risk; d.. to different meteorolog~cal or topographical conditions or
different reactor locations is expected to be with{

three reactorsis expected

in center of ,adii for the

I Tc



Table 3-7. Classification and Dominant Plant Species of SRS Wetlandsa

Dominant PIant Species of Selected SRS Wetlands

Wetlands Classification

(Cowardin et al ., 1979) Nonthermal b Thermal c Post-Thetil d

Open water
Aquatic bed

Al gal B1 ue-green algae
Submerged vascular

Emergent wetland
persistent

Nonpersistent M SPP.
ccinea

- Spp.
Echi nodorus spp.
Aeschynomene W

Scrub-shrub wetland
Broad-1 caved Ceohalanthus Occi dental is

deciduous m Spp.
PI a“era aauati ca

Forested wetland
Oeciduous
Bottoml and
Hardwoods

~ Spp. ~ spp.
Li g“idambar stvraci fl ua Liauidambar stvraciflua
kcer rubrum w Sp.

-~ CarDi nus carol i nian.3

Oeciduous Taxodium di sti chum
Swamp forest W aauati Ca

Mixed forest/scrub-shrub

Mixed forest/scrub-shrub/
No;g;rss;tent emergent

Taxodium disti chum
~ aauati ca

CeratODhvl lum demersum
Mvrioohvl lum brasiliense

~ latifol ia

* ye::yus

~ Spp.
Boehmeri a cvlindrica
Pani cum aorostoides
Hvdrolea auadrival vis
Anei 1ema kei sak
Polvaonum hvdrooioerodies

~ palustris
aqittaria latifoli~

CeDhalanthus occidentals

~r;PP .
uati ca

w Spp.
Fraxinus spp.

mm;P;.,t , if,,

& rubrum
-Xi ca
Taxodium distichum

N- aOIJ~
Taxodium disti chum

-~
Ceohalanthus occidentals
Taxodium disti chum

- ?Quatica
CeDhalanthus ccidentalis
Polvaonum laDathif Olium

a. Source: Du Pent, 1987a.
b. No”thermal: Wetlands that have never been affected by thermal discharges (e. g., Upper Three Runs Creek).
c. Thermal : Wetlands currently affected by thermal effluents (e. g., Pen Branch,).
d. Post-Thermal: Wetlands formerly, but “o longer, affected by thermal effluents; many plants are early

successional, adve”tive species (e. g., Fo. rmile Branch).



Table 3-8. Species on the Federal or South Carolina Lists of Threatened or Endangered Species

that Occur on the Savannah River Sitea

Status

Federalb Statec

Species Threatened Endangered Threatened Endangered Observations on or near SRS

~

~ borealis x x
(Red-cockaded woodpecker)

A few scattered CO1oni es in pine stands
on SRS. ITC

Hal i aeet us h leucoceDhal us
(Bald eagle )

* chrvsaetos
(Golden Eagle)

m perearimus
(Peregrine fal con)

~ americana
(Wood Stork)

Pandi on Hal i aetus
(American osprey)

Deudroi ca Kirtlandii
(Kirtland’s Warbler)

ReDtiles

~ mississi DDi nsis
(American ~

Xd

x

x

x

x

x

x

x Thirty-six birds have been observed on
the SRS, nmst of ~ich have occurred on
Par Pond and L-Lake. A single active
nest containing two juveniles was
located below Par Pond dam in the Lower
Three Runs Creek drainage area in 1986,
1987, 19B8, and 1989. Young were
fledged from this nest each year except
1989. when the nest was destroyed by
strong winds.

x Two sightings on SRS, both in winter t Tc
(Mayer et al., 1986).

x Listed as a rare winter visitor near Par
Pond (WSRC, 1989b).

x Individuals have been observed foraging
in the SRS Savannah River Swamp.

A few individuals have been observed as
migrants over SRS.

x Listed as a rare transient visitor (no
location given) (WSRC, 19B9b). \ Tc

Common on Par Pond, Beaver Oam Creek,
and in the SRS Savannah River Swamp.



TabIe 3–8. Species on the Federal or South Carol ina Lists of Threatened or Endangered Species
that occur on the Savannah River Si tea (continued)

Status
—

federalb Statec

Species ThreatenedE“danqered ThreatenedEndangered ObservationsonornearSRS

&ciesseLbre.i rostrum x
( Short#,ose sturgeon)

x Rare;a fewlarvae(5)werecollectedi,)
1982-1985surveysintheSavannahRiver
neartheSRSpumphouses:two1arvaewere
CO1lectedintheintakecanals.

x Rare;0111y oneCOIIectedfrm Savannah
RiverbelowLowerThreeRunsCreek.

a. Oukes,1984;OOE,1987c.
y b. 50CFR17.11arid17.12.

c. SQMh_C@ti Codeof Laws.Sections50-11–3810et seq., 50-11-3990,and50-15-30et seq.;Regulations123to 150,Non-Gameand
z Er,da.geredSpecies.

d. lhreatet,eddue10simiIarityofappearance.



Table 3-9. Major Sources of Radiation Exposure in the
Vicinity of the Savannah River Sitea

Dose to Average
Individual Percentage of

Source of Exposure (mrem/yr) Exposure

Natural background radiation
Cosmic radiation
P.xternalterrestrial
Internal terrestrial
Radon in homes

TOTAL NATURAL

Medical radiation
Diagnostic X–rays
Radiopharmaceutical

TOTAL MEDICAL

Weapons teat fallout

Consumer and industrial products

Air travel

Nuclear facilities (other than SRS)

Savannah River Site - environmental
radioactivity (1988)

‘rCI GRAND TOTAL

28
28
40
200

296

39
14

53

<1

10

1

<0.1

<0.1

361

81.9

14.7

<0.3

2.8

0.3

<0.03

<0.03

a. Modified from Davis, Martin, and Todd, 1989.
b. National average for the United States.

TE I indicate that, since 1963, about 1 percent of the 2,850
deposited on the total Savannah River watershed has been
river (Du Pent, 1983b).

curies of cesium-137
transported down the

Onsite monitoring shows that an average of 50 millicuries per square kilometer
(1976-1982 average) of cesim-137 are in the upper 5 ~entimeter~ of the ~oil
column. This value is one-half of the amount originally deposited. This
difference demonstrates that some of the radiocesiw has moved down in the
soil column and some has undergone hydrologic transport to the Savannah River.

Releases of radioactive material to the environment from SRS operation from
1986 to 1988 resulted in an average dose of 0.05 millirem per year to the
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Table 3-15. Typical Annual Waste Generation Rates and Activity Levels
for SRS Reactors and Support Facilitiesa

I

I
Waste Type Amount Activity (curies)

Hazardous 225 cubic meters N/Af

Mixed 4,750 cubic meters fi{A
I

High-level liquid radioactive 5,000-10,000 cubic metersb 2.6 X 107 - 5.2 X 107

Low-level solid radioactive 31,000 cubic metersc 1.5 x 105 I

Low-level liquid radioactive 460,000 cubic metersd
w (F- and H-Area; aa tritium)

3 x 104 (as tritium) ;:%::

~
w Low-level 1iquid radioactive 11,360 cubic meterse 10.8g

(DWPF)

TRu 1,130 cubic meters 1.3 x 105 I
Nonhazardous 3,600 metric tona NIA

I
Sanitary/domestic 4,000 cubic meters NIA

I

a.
b.
c.
d.
e.
f.

g.

Source: DOE, 1988a, 1989b.
Includes workoff of high-level waste inventory held in storage tanks.
Includes low-level solid wastes shipped from offsite.
Design flow rate for F– and H-Area ETF; actual volume could be smaller.
Low-level liquid waste volume from DWPF to replacement high-level waate evaporator in 1993.
NIA = Not applicable.
Reported as cesim-137. The activity of this combined stream varies considerably. If it is less than
1,500 disintegrations per minute per milliliter in H-Area or 2,500 disintegrations per minute per
milliliter in F-Area, it is sent to the F- and H-Area ETF. Otherwise, it is recycled to the evaporator.



Table 3-16. SRS Waste in Storsgea

I
Amount

Waste (cubic meters) Storage hcation Activity (curies)

High-level 1iquid 128,000 2 tank f- 6.6 x 108
radioactive I

Low-level solid 570,000b LLRSWSDF
radiosctive

2.8 X 106 d

Eazardous 2,300 Interim storage N/Ae
L-18-38
L-78-47

facilities

Mixed 1,900 Interim storage N/A
facilities I

~U nonretrievable 4,534 LLRSWSDF 5.2 X 10& I
TRU retrievable 6,4S9f LLRSWSDF 8.0 X 105

a. Source: DOE, 1988a, 1989b.
b. Includes some permanently stored ‘2RUwaste.
c. LLRSWSDF = Low-level radioactive solid waste storage/disposal facility.
d. Inventory on December 31, 1988.
e. NIA - Not applicable.
f. Includes certified, certifiable, snd waste to be reclsssified as LLW.



Table 3-17. Waste Treatment Methods

Waste Type Current Treatment Planned

. Hazardous

● Mixed waste

(Sludge from M-Area ETF)

w
& ● Low-level solid
m radioactive

● Low-level liquid
radioactive waste from
F- & E-Area

(mixed waste solids,
dewatered filter solids)

● Low-level liquid
radioactive waste from
DWPF

Interim storage
and

Offsite shipment
facility

Interim storage

Interim storage

to approved

Secure burial facility will be
exhausted in 1991

F- and H-Area ETF:
filtration, oil removal,
carbon filtration, ion
exchange, reverse osmosis,
mercury removal. Discharge to
NPDES outfall

Interim storage

Z-Area saltstone,
Stabilization/solidification

●

●

●

●

●

●

●

●

●

●

Incineration (CIF - 1992)
or

New hazardous/mixed waste
disposal facility, secure burial
in RW/MW DF (1991)

Incineration (CIF - 1992)

Sec;~ burial in RW/MW DF (1991)
or

Saltstone - stabilization
solidification Y-Area (1991)

Incineration (CIF - 1992)
or

Secure burial in new Low-Level
Radwaste Storage/Disposal
Facility (1991)

ETF began operation in November
1988, WPDES discharge to continut

Y-Area saltstone - stabilization
(1991)

Z-Area began operation in June
1990

L-78-27



Table 3-17. Waste Treatment Methods (continued)

Waste Type Current Treatment Planned

. High-level radioactive
liquid waste

(Low-level fraction)

● Transuranic waste
(TRU - newly generated)

(Retrievable stored)
w
&
u

(Retrievable stored)

(Nonretriveablystored)

o Nonhazardous
nonradioactive waste

(Sanitary sewage,
domestic wastes, coal
ash, and process
liquids)

e

●

●

●

●

●

●

●

●

●

●

●

9

●

Interim storage in HLW tanks

Dewatering by evaporation

Saltstone processing
(stabilization) of treated
salt from tanks to Z-Area,
June 1990

Interim storage in LLW burial
ground

Certification

Certification

Secure burial

Landfills

Biological oxidation

Shedding, compacting

Neutralization

Spray irrigation - experimental

Incineration

Ash basin disposal

DWPF (vitrification) 1992,
interim storage of canisters,
then Federal Repository

Low-level waste centinues in
Saltstone process, to Z-Area

Storage in WIPP (Secure burial)

Low-level waste disposal
(Secure burial)

Tran~~ranic Waste Facility (1995

Secure burial continues

Treatment/disposal processes to
continue

L-78-27



\

Table 4-8. Radiological Impacts from Alternative
Purge-Water Disposal Options

Pathway Seepage Basin Direct Discharge Evaporation:

Liauid Releases

Maximum individual EDEb (mrem/yr) 0.0318

Public collective EDCC (person-rem/Yr)
80-kilometer populatio~
Shore1ine exposure
Swimming
Boating
Sport fish consumption
Commercial fish consumption
Saltwater invertebrates

Total
(SO-kilometer population)

Population beyond SO kilometers
Beaufort-Jasper
Port Wentworth

Total
(beyond 80 kilometers)

Total Collective EDC

9.9 x 10-6
6.4 X 10-9
8.S X 10-8
6.8 X 10-3
5.2 X 10-4
2,2x1Q -5

7.4 x 10-3

3.42
M

m

9.27

Maximum individual EDE (mrem/yr) 0.342

80-kilometer collective EDC 21,4
(person-rem/yr)

0.13s

5.5 x 10-4
4.1 x 10-7
5.6 X 10-6
1.9 x 10-1
1.4 x 10-2
1.7 x ~Q-5

0.21

7.35

20.1

0.338

21,1

Total me%imum individual EDE 0.374 0.476
(mremlyr)

Total Collective EDC 30.7 41.2
(per80n-rem/yr)

0.0318

9.9 x 10-f
6.4 X 10-2
S.s x 10-~
6.8 x 10-~
5.2 X 10-:
~Q--

7.11x 10-~

3.42
m

u

9.27

0.351

22,0

0.383

31.4

purge
b. EDE .
C. EDC =

a. The evaporation option aeeumes continued 6,860 curie-per-year groundwatez
migration to eurface streams; evaporation of 12,100 curies per year ir

water; and 4,870 curiee per year discharged to eurface etreeme,
effective doee equive.lent
environmental doee commitment

4-29

L-45-o4
L-49-ol
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Table 4-9. Cesium-137 Discharges from K–, L-, P-, and R-Reactors (curies) ITE

Corrected for Decay
Creek Systern Release Through 1985

Indian Grave/Pen Branch
K-Reactor 24.4 13.2

Steel Creek
L-Reactor 29.4 16.3

P-Reactor 254.7 147.3

Total 284.1 163.6

Lower Three Russ Creek
R-Reactor m

Total 528.6 293.2

Table 4-10. Cooling System Discharges from K-, L-, and P-Reactors ITE

Cubic Meters/Second
Discharge Flow (approximate)

OiJeration

K-Reactor IG/PB
Without cooling tower High flow rate 10-11
With cooling tower Low flow rate 1

L-Reactor L-Lake/SC High flow rate 10-11

P-Reactor Par Pond/LTR Low flow rate 10-11

Termination

IG/PB Natural flow 0.1 to 0.3

LL/SC Fish maintenance flow 1.5 to 3.0

PPILTR Fish maintenance flow Natural flow of 0.6 TC
(not planned) to 0.8

IG/PB = Indian Grave/Pen Branch; LL/SC = L-Lake/Steel Creek; PP/LTB = Par
Pond/Lower Three Runs Creek
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Table 4-9. Cesium-137 Discharges from K–, L-, P-, and R-Reactors (curies) ITE

Corrected for Decay
Creek Systern Release Through 1985
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Without cooling tower High flow rate 10-11
With cooling tower Low flow rate 1

L-Reactor L-Lake/SC High flow rate 10-11

P-Reactor Par Pond/LTR Low flow rate 10-11

Termination

IG/PB Natural flow 0.1 to 0.3

LL/SC Fish maintenance flow 1.5 to 3.0
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Table 4–12. Committed Effective Dose Equivalents from
Annual Operation of K-, L-, and P-Reactors
Based on Alternative Purge-Water Optionsa

NAKIMDN INDIVIDUAL DOSE (millirem)

~uage Basins K-Reactor L-Reactor

0.14
0.0043
0.11

L–Reactor

0.14
0.025
0.11

L-Reactor

0.14
0.0043
0.11

P-Reactor

0.15
0.005
0.081

P–Reactor

0.15
0.064
0.081

P-Reactor

0.16
0.005
0.081

SRS ReactOrE

o.34b
0.032
0.20

0.58

SRS Reactors

o.3h~
0.14
0.20

0.68

s~

0.35
0.032
0.20

0.58

Atmospheric
Liquid
CS–137 remobilization

0.17
0.022
0.0098

Total

Direct Dischar~ K–Reactor

Atmospheric
Liquid
Ca-137 remobilization

0.17
0.048
0.0098

Tc Total

EvaDoration K-Reactor

Atmospheric
Liquid
Ca-137 remobilization

0.18
0.022
o.oo9g

Total

coLLECTIVE DOSE TO REGIONAL POPULATION (person-rem)

S.eevaeeBasins Within 80 Iml
Beaufort-Jasper

and Port Wentworth

atmospheric releaaes
All reactors 21.4 .-

Liquid releases
K–Reactor
L-Reactor
P–Reactor
Total (liquid)

0.0050
0.0011
0.0013
0.0074

6.56
1.24
1.44
9.25

3s–137 remobilization
K-Reactor
L-Reactor
P–Reactor
Total

0.028
0.32
0.23
0.57

0.011
0.13
0.092
0.23

Total 21.98 9.48
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Table 4-12. Committed Effective Dose Equivalents from
Annual Operation of K-, L-, and P-Reactors
Based on Alternative Purge-Water Optionsa (continued)

Atmospheric releases
All reactors 21.1 -- I

Liquid releases
K-Reactor 0.043 10.3
L-Reactor 0.046 2.82
P-Reactor 0.12 6.8
Total (liquid) 0.21 19.92

Cs-137 remobilizatinnc
K-Reactor 0.028 0,011
L-Reactor 0.32 0,13
P-Reactor 0.23 0.092
Total (cesium-137) 0.57 0.23
TOTAL 21.88 20.15

Beaufort-Jasper Tc
~ Within 80 km and Port Wentworth

Atmospheric releases
All reactors 22.1 --

Liquid releaaes
K-Reactor 0.005 6.56
L-Reactor 0.0011 1.24
P-Reactor 0.0013 1.44
Total (liquid) 0.0074 9.25

CS-137 remobilization
K-Reactor 0.028 0.011
L-Reactor 0.32 0.13
P-Reactor 0.23 0.092
Total (cesim-137) 0.57 0.23
TOTAL 22.68 9.48

a. WSRC, 1989c.
b. The location of maximum potential dose is different for each reactor.

Therefore, the dose from combined K-, L-, and P-Reactor atmospheric
releases listed in the table is less than the sum of doses from the
individual reactors.

c. Section 4.1.2.4 discusses the doses from cesium-137 remobilization from
streams that are directly affected by the operation of K-, L-, and
P-Reactors versus the doses from remobilization of cesium-137 from all SRS
streams.
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ml Table 4-18. Typical Production Reactor Core Inventory for a
Tritium-Producing Charge at 3,000 MW Thermala

Radioactive
Group/ Release inventory

radionuclide Groupb (curies) Half-life Parent

Tritium

Krypton-85
Krypton-85m
Krypton-87
Krypton-88
XenOn-133
XenOn-135

Iodine-131
Iodine-132
Iodine-133
Iodine-134
Iodine-135

Rubidium-86
cesium-134
Ceeim-136
Ceaium-137

Tellurium-127
Telluriom-127m
Tellurium-129
Tellurium-129m
Tellurim-131m
Telluriom-132
Antimony-127
Antimony-129

Strontium-S9
Strontium-90
Strontium-91
Strontiw-92
Barium-139
Barium-140

10

1
1

1
1
1
1

2
2
2
2
2

3
3
3
3

4
4
4
4
4

i
4

7.0 x 107 12.3 years

NOBLE GASES

2.2 x 105 10.7 years
3.2 X 107 4.48 hours
6.5 X 107 1.27 hours
S.9 x 107 2.86 hours
1.s x 10s 5.25 daye
1.6 X 107 9.10 hours

IODINES

7.6 X 107 8.04 days
1.1 x 108 2.2S hours
1.8 X 108 20.9 hours
2.0 x 108 52.5 minutes
1.6 X 10s 6,61 hours

ALKALI METALS

7.0 x 104 1S.8 daye
109X 106 2.06 yeare
7.6 X 105 13.0 daye
1,8 X 106 30.1 yeara

TELLURIUM-ANTIMONY

2.7 x 106 9.35 hours
3.0 x 105 109.0 days
1,6 X 107 1,16 hours
4.3 x 106 33.5 daye
9.5 x 106 1,25 days
l.l x 108 3.26 days
3.0 x 106 3.91 daya
1.7 x 107 4,41 hours

ALKALINE EARTXS

1,1 x 10s 50.6 daye
1,8 X 106 2S,S yeara
1.5 x 10s 9.4S houre
1.5 x 10! 2.7 hours
1.7 x 100 S3.2 minutes
1.6 X 10s 12.S daye
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Iodine-133
Iodine-135

Tellurium-131m
Tellurium-132

--
--
--

--
--
--
-.

Antimony-127

Antimony-129
.-
--
--
--
--

--
--
--
--
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Table h-19. Median Doses, 2-Hour Hxposure, Reloading Error I ?E
During Shutdown (3 Percent of Core Damaged)a

Distance Effective Dose Equivalent (rem) Thyroid dose (rem)
from
reactor
[km (miles)] K-Reactor L-Reactor P-Reactor K-Reactor L-Reactor P-Reactorl ~

0.8 (0.5) 21 22 22 2.5 2.5 2.7
1.6 (1.0) 13 13 14 2.2 2.5 2.4
2.4 (1.5) 9.4 9.8 9.6 2.2 2.4 2.2
3.2 (2.0) ?.1 7.2 7.2 1.8 2.0 1.9
6.4 (4.0) 3.0 3.0 3.0 0.87 0.91 0.87

SRS boundary 0.47 0.51 o.4h 0.39 0.39 0.33

‘rC

a. Adapted from WSRC, 1990. I

Table 4-20. Median Dosea, 2-Hour Rxposure, Loss-of-Coolant [m
Accident (1 Percent of Core Dsmaged)a

Distance Effective Dose Equivalent (rem)
from

Thyroid dose (rem)

reactor
[km (miles)] K-Reactor L-Reactor P-Reactor K-Reactor L-Reactor P-Reactor[ TE

0.8 (0.5) 7.0 7.3 7.2 0.82 0.84 0.91
1.6 (1.0) 4.L 4.4 k.5 0.73 0.84 0.78 ‘c
2.4 (1.5) 3.1 3.2 3.2 o.7k 0.81 0.75
3.2 (2.0) Z.& 2.4 Z.& 0.61 0.65 0.62
6.4 (&.0) 0.98 0.99 0.99 0.29 0.30 0.29

SRS boundary 0.16 0.17 0.15 0.13 0.13 0.11 ]Tc

a. Adapted from WSRC, 1990. The doses resulting from a l-percent release of
the core inventory are proportional to the doses from a 3-percent release;
thus the values in Table 4-20 are one-third of the doses in Table 4-19. ITc
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TE I Table 4–21. Median Doses. 2-Hour Exoosure. Fuel Assemblv Drou DurinK. . . -

TE

Tc

Discharge Operations (O.0246 Percent of Core Dnmaged)a

Distance Effective Dose Equivalent (rem) Thyroid dose (rem)
from
reactor
[km (miles)1 K-Reactor L–Reactor P-Reactor K-Reactor L-Reactor P-Reactor

0.8 (0.5) 0.17 0.18 0.18 0.02 0.021 0.022
1.6 (1.0) 0.11 0.11 0.11 0.018 0.021 0.019
2.4 (1.5) 0.077 0.08 0.78 0.018 0.02 0.018
3.2 (2.0) 0.058 0.059 0.058 0.015 0.016 0.015
6.4 (4.0) o.02b 0.024 0.024 0.007 0.008 0.007

SRS boundary 0.0039 0.0042 0.0036 0.003 0.003 0.003

a. Adapted from WSRC, 1990. The doses resulting from a O.0246-percent
release of the core inventory are proportional to the doses from a

TE
I

3-percent release; thus, the values in ‘i’able4-21 are a fraction of 0.0082
(0.024/3) of the doses in Table 4-20.

ml Table 4-22. Median Doses, 2–Hour Sxposure, Release or Spill
of Moderator from Primary Coolant Loopa

Tc

Distance Effective dose equivalent (rem)
from
reactor
[km (miles)] K-Reactor L-Reactor P-Reactor

0.8 (0.5) 0.013 0.013 0.015
1.6 (1.0) 0.012 0.014 0.013
2.4 (1.5) 0.013 0.014 0.013
3.2 (2.0) 0.010 0.011 0.011
6.4 (4.0) 0.005 0.005 0.005

SRS boundary 0.002 0.002 0.002

a. Source: WSRC, 1990.
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I
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ml Table k-2k. Median Individual Doses from Msximm Design-Ba~i~
Accident Occurring at K-, L-, or P-Reactor

ml Dose (rem)

Measure K-Reactor L-Reactor P-Reactor

Effective Dose Equivalent

Tc
I

Onsite (0.8 km) 21 22 22
Offsite (Site boundary) 0.47 0.51 o.4&

Thyroid

Onsite (0.8 km) 2.5 2.5 2.7
Tc I Offsite (Site boundary) 0.39 0.39 0.33

~1 Table b-25. Probable Offsite Doses from Full-Charge Inventories
of Possible Nonfission productsa

Effective
Maximum Dose
Inventory Equivalent

Isotope (Ci) (rem)

TC Ipl~to~i~_238 1.5 x 105 0.015
PlutOnium-239 2.2 x 104 0.005
Uranium-233 5.0 x 102
Curium-244

<0.001
2.5 X 105 0.015

a. Release fraction of 5 x 10-5 from 3 percent of core melted.
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ml Table k-2k. Median Individual Doses from Msximm Design-Ba~i~
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Thyroid

Onsite (0.8 km) 2.5 2.5 2.7
Tc I Offsite (Site boundary) 0.39 0.39 0.33

~1 Table b-25. Probable Offsite Doses from Full-Charge Inventories
of Possible Nonfission productsa

Effective
Maximum Dose
Inventory Equivalent

Isotope (Ci) (rem)

TC Ipl~to~i~_238 1.5 x 105 0.015
PlutOnium-239 2.2 x 104 0.005
Uranium-233 5.0 x 102
Curium-244

<0.001
2.5 X 105 0.015

a. Release fraction of 5 x 10-5 from 3 percent of core melted.
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Table 4-29. Confinement Event Tree Top Event Definitions I TE

Time Period Event Description

In-vessel

Vessel Failure

Ex-vessel

Long Term

RRSS Actuated

CHRS Actuated

No Stem Explosion

Filters Intact

Core Debris Cooled

No Iodine Deeorbed

No Filter Burn

Fans Operate

Operators turn on RRSS. Spray waterI TE
will absorb iodine released to
reactor room, thus reducing burden
on filters.

Operators turn on CIIRS. Water
dmped from disassembly basin forms
20-cm-deep pool on lower-level floorI ~E
for cooling core debris.

Energetic event does not accompany
primary system failure. This event
also subsumes recriticality events
(i.e., effects of recriticality
assumed to be essentially those of
steam explosion).

HEPA and charcoal filters are not
functionally dsmaged. Operation of
exhaust fans is implied.

Fuel and target debris generated
during core melt is cooled to
solidification within primary system
or on confinement floor.

Charcoal filters retain all iodine
they absorb; implies that charcoal
bed temperature are maintained
below 500”C and HEPA filter aerosol
capture is sufficiently low.

Charcoal filters do not ignite.
Failure asaumea that all fission
products capturad are releaead.

Building axhaust fans continue to
operata for 30 daye following core
melt. Failure assmee charcoal bed
ignition occure.
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Table 4-30. Release Category Characteristicsa I ‘1’E

Water Present Hater Present

Release Confinement for Scrubbing Intermediate for Scrubbing

Category status In-Vessel Releases Filter Status [x-Vessel Releases Filter Heat-Up

1 WCS on

la AACS on
2 4ACSon
2a 4ACSon
2b AACSon

3 MCS on
3a AAcson
4 AACSon
4a MCS on
4b MCS on
4C MCS on
4d AAcson
5 Failed
5a Failed
6. Isolated
6a Isolated
1 Failed

la Failed
8 Isolated
8a Isolated
9 MCS on
9a MCS on
10 MCS on
10a 4ACSon
11 AACSon
Ila AACS on

Oeep Hater

Deep Mater

Dry

Dry

Ory

Some Hater

Some Mater

Spray Only

Spray Only

Spray Only

Spray Only

Spray Only

Dry

Dry

Ory

Ory

Oeep Hater

Deep Hater

Oeep Mater

Oeep Hater

Oeep Hater

Deep Hater

Dry

Dry

Spray Only

Spray Only

Intact

Intact

Intact

Intact

Intact

Intact

Intact

Intact

Intact

Intact

Intact

Intact
Mb

NA

N4

M

w

M

M

NA

Failed

Failed

Failed

Failed

Failed

Failed

Oeep Walter

Deep Water

Dry

Dry

Dry

Dry

Dry

Some Water

Some Water

Some Hater

None

None

Ory

Dry

Ory

Ory

Oeep Uater

Deep Water

Deep Mater

Oeep Water

Oeep Hater

Oeep Water

Dry

Dry

Some Water

Some Hater

None

Delayed Resorption

Resorption

Oelayed Burn

Burn

Small Resorption

Delayed Resorption

Moderate Resorption

Oelayed Resorption

B. rn

None

Oelayed Resorption

NA

NA

NA

N4

NA

M

N4

w

Complete Resorption

Complete Resorption

Cmplete Resorption

Complete Resorption

Complete Resorption

Complete Resorption

.

‘fE

a. Source: uSRC, 1990.
b. NA . Not Applicable. I TE



TE! Table 4-31. Fission Products Released to Confinement During Severe Accidentsa

Release to Conf i nement (Percent of Core Inventorv)

Primary Release Category - Noble Iod i ne

TC lPostul ated Accident Sequence Gasb as 12 as C~I csc Tec spc R“/La/Ced Bac Eu, Smc

Release Group 1 2 2 345 6,7,B 99

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

LOPA due to secondary LOCA

LOHSA due to basin drain

LOCA with degraded ECS

LOCA

Seismic LOHSA due to

external cool ing 1 ine

break (confinement fai 1s)

Seismic LOHSA due to

external cool ing 1 ine

break (confinement

f i 1 ters/fans isolated)

Seismic LOPA due to internal

cooling line break

(confinement fails)

Seismic LOPA due to internal

cool ing 1 i ne break

(conf iniment filters/fans

isolated)

LOPA due to secondary LOCA

(steam explosion)

LOHSA d“e to basin drain

(steamexplosion)

LOCA(steamexplosion)

100

100

100

100

100

100

100

100

100

100

100

1

50

25

50

50

50

1

1

1

50

50

a.

b.

TE [

c.
d.

Tc

5

50

13

50

50

50

5

5

6

51

51

5575

75 60 75

25 13 63

75 60 75

75 60 75

75 60 75

5575

5575

6677

76 61 77

76 61 77

1

1

1

14

19

28

19

19

19

14

14

15

20

20

21

30

25

30

30

30

21

21

22

31

31

Source: wSRC, 1990.

Tri tium is assumed to transport with the character sti cs of a noble gas (xenon, krypton); this

is conservative because much of the tri tium wi 11 be retained throughout the reactor and

confinement as tri tiated “ater.

CS . cesium; Te . tell”ri”m; Sr = strontium; Ba . barium; E“ . e“ropi”m; Sm . samarium.

Release of lo”-volatil i ty groupsheadedby r“the”ium(R”) , la”tha”um (La), a“d cerium (Cc) was

assumed, based on fission-product chemistry for metal fuel , to be zero for scenarios that do
not contain MFC1. For MFCI scenarios, releases of 1 percent of Ru/La/Ce were assumed.
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Table 4-32. Fission Products Rel eased to the Environment During Severe Accidentsa I TE

~ re Inve tor

Release Rel ease Noble Gasb Iodine Cesium Tel 1 urium Strontium Ru/La/Cec Ba (Eu, Sm) d Tritiuml Tc

Category Location 1 2 3 4 5 6,7,8 9 10

1 Stack

la Stack

2 Stack

2a Stack

2b Stack

3 Stack

3a Stack, roof

4 Stack

4a Stack

4b Stack

y 4C Stack

4d Stack
:

5 Roof

5a Roof

6 Ground

6a Ground

1 Roof

7a Roof

8 Ground, roof

8a Ground, roof

9 Stack, ground, roof

9a Stack, ground, roof

10 Stack, ground, roof

1Da Stack, ground, roof

11 Stack, ground, roof

lla Stack, ground, roof

1.0
1.D

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.3 x 10-5 1.3 x 10-5 1.3 x 10-5 I.ox 10-4
3.4 x 10-2 1.3 x 10-5 1.3 x 10-5 1.0x 10-4
8.0 X 10-2 3.7 x 1D4 2.9 X 10-4 3.7 x 10-4
9.9x 10-’ 3.7 x 10-4 2.9x 10-4 1.1x 10-3
9.9 x 10-’ 7.1 x 10-’ 2.9 X 10-1 3.7 x 10-4
2.3 X 10-4 9.3 x 10-5 4.8 X 10-5 2.0x 10-4
2.8 X 10-’ 9.3 x 10-5 4.8 X 10-5 2.0 x 10-4
3.3 x 10-2 2.3 X 10-4 1.8X 104 3.1 x 10-4
6.6 x 10-’ 2.3 X 10-4 1.8x 10-4 3.1 x 10-4
6.6 x 10-’ 4.3 x 10-’ 1.7x 10-1 3.1 x 10-4
3.3 x 10-2 2.3 X 10-4 1.8X 10-4 7.0 x 10-5
6.6 x 10-1 2.3 x 10-4 1.8 X 10-4 7.0 x 10-5
9.4 x 10-’ 6.6 x 10-’ 5.4 x 10-’ 6.8 x 10-’
9.4 x 10-’ 6.6 x 10-’ 5.4 x 10-’ 6.9 X 10-’
5.0x 10-’ 5.5x 10-3 8.6 x 10-3 6.7 x 10-2
5.0 x 10-’ 5.5 x 10-3 8.6 X 10-3 6.7 X 10-2
4.8X 10-3 5.8X 10-3 5.6 x 10-3 2.4 X 10-’
4.8 X 10-3 5.8 X 10-3 5.6 X 10-3 2.3 X 10-3
7.8 X 10-3 7.8 X 10-3 7.7 x 10-3 2.4 X 10-’
7.8 X 10-3 7.8 X 10-3 7.7 x 10-3 3.8X 10-3
3.5x 10-2 1.7x 10-2 8.5 X 10-3 1.3x 10-’
3.5 x 10-2 1.7x 10-2 8.5 X 10-3 1.3x 10-3
7.4 x 10-1 4.5 x 10-’ 2.0 x 10-1 4.8 X 10-’
7.4 x 10-1 4.5 x 10-’ 2.0 x 10-’ 1.7x 10-2
6.4 X 10-’ 3.6 X 10-’ 1.9X 10-1 3.9 x 10-’
6.4 X 10-’ 3.6 X 10-’ 1.9x 10-1 1.2x 10-2

—
—
—
—
—
—
—

1.2 x 10-4

1.2 x 10 -4

1.2 x 10-4

2.8 X 10-5

2.B X 10-5

—

1.0 x 10-2

—

—

—

—

—

.

8.8 x 10-3
8.8 x 10-3
8.8 x 10-3
8.8 x 10-3
8.8 x 10-3
8.8 x 10-3

7.0 x 10-5
7.0 x 10-5
2.4 X 10-4
2.4 X 10-4
2.4 X 10-4
1.3x 10-4
1.3x 10-4
7.B X 10-5
7.8 X 10-5
7.8 X 10-5
2.2 x 10-5
1.7x 10-5
4.1 x 10-’
4.2 X lD-l

7.D X 10-2

7.0 x 10-2
1.5x 10-’
2.1 x 10-3
1.5 x 10-’
3.1 x IO-3

8.2 X 10-2
2.2 x 10-3
3.1 x 10-’
1.9 x 10-2
2.5 X 10-’
1.6X 10-2

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

a. Source: WSRC, 199D.

b. Noble gas = xenon, krypton.

c. Ru . ruthenium; La = lanthanum; Ce = ceri um.

d. 8arium (Ba) , europium (Eu) , and samarium (Sin) species are assumed, based on fission-product chemistry for metal fuel , to b{

rel eased i n proporti on to thei r vapor pressures at 1,463”C. These species are tracked i ndivi dual 1y in confi nement anal yse!

and “1 umped together” for consequence analysis.

Tc



Tc I Table 4-33. Offsite Consequence Mitigation Model Parameters
by Release Category

Tc I

Release Radius of Applicability Start Time Radial Evac.
Category (km from K-Reactor) (hours after Release) Velocity (km/hr)

Tc

1 0-32 2 4.0
la O-32 2 4.0

2 0-32 2 4.0
2a O-32 2 &.o
2b O-32 2 4.0

3 0-32 2
3a

4.0
0 - 32 2 4,0

4 0-32 2 4.0
4a - 4d O-32 2 4.0

5 0 - 32 4
5a

2.0
0-32 4 2.0

6 0-32 2
6a

4.0
0-32 2 4.0

7 0-32, 4 2.0
7a O-32 4 2.0

8 0 - 32 2
8a

4.0
0 -32 2 4.0

9 0 - 32 2
9a

4,0
0-32 2 4.0

10 0 -32 2
10a o

4,0
- 32 2 &,o

11 0 - 32 2
lla

4.0
0 - 32 2 4.0

Source: WSRC, 1990.
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I

Table 4-34. @site Consequence Mitigation Model Parameters I ‘rC

by Release Category

I Tc

Release Radius of Applicability Start Time Radial Evac.
Category (Iunfrom K-Reactor) (hours after Release) Velocity (~/hr)

1, la o-8 0.5 13.6
8-32 Not sheltered

2, 2a,b o -8 0.5 13.6
8 - 32 Not ehaltered

3, 3a O-8 0.5 13.6
8-32 Not sheltered

4, 4d O-8 0.5 13.6
8 - 32 Not sheltared

5, 5a o -8 1.0 6.8
8 - 32 Not sheltered

6, 6a O-8 0.5 13.6
8-32 Not sheltered

7, 7a O-8 1.0 6.8
8-32 Not sheltered

8, 8a O-8 0.5 13.6
8 - 32 Not sheltered

9, 9a O-8 0.5 13.6
8 - 32 Not sheltered

10, 10a O-8 0.5 13.6
8-32 Not sheltered

11, lla O-8 0.5 13.6
8-32 Not sheltered

8ourceI W8RC, 1990. i ‘rC
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Table 4-41. Estimated Annual Transportation Accident Dosesa

Doseb

Maximum
Maximum individual

Event individual site Onsite Offsite
frequency 60 meters

Event
perimeter population

(per year) (mrem/year) (mrem/year)
population

(person-rem/year)

Atmosp heric releases
TRU drm failure 1.5 x 10-5 6.4 X 10–1 2.3 X 10–4 1.2 x 10-3 1.3 x 10-3
and fire

y HLW trailer 1.5 x 10-9 8.5 X 10-5 3.8 X 10-8 1.7 x 10-7 1.5 x 10-’
accident

L-78-61

w

Rupture of D20
drum

3.1 x 10-5 1.8 X 10-2 2.5 X 10-5 5.6 X 10-6 5.9 x 10-5

Liauid releases
HLW trailer 1.5 x 10-11 NIA 3.8 X 10-10 NiA 8.2 x 10-8
accident

a. Source: WSRC, 1989d.
b. The dose is the product of the dose per event and the frequency of the event.



Fable 4-44. Cun,lative Atmsmeric Release. [.u. ie, P,, Yearla
-———.

Exi. ti.g S“pllort Facilities ~. SRSfacilities not *. Ova..t ion 1924-IM

K-, L-, and P-
Sep.rat iansb rabri cat~.nc H@avY*t@.d

C.mlati”e

Nuclide Reactors SRLe Subtotal< OWFg FUI Errh CIFi RTFj S.btotalk VEGP1 1.,.1
—

*3 (oxide)

ml {elm. )
I!-3 lot*l

se?

[-14

A,> 1

cr-5 I

K,-2b
K,-a5

)

1.97 x 105

1.91 . 105

1.49. 103

1.22 . 105 1.5S x 103

1.60 . !05

3.42. t05 1.55 . 103

~’.

6.M K 105

1.65 n 101 1.89 x IOs U14

l.w . 105 NIA

1.6S , 101 3.49 x 105 1.99 X 10’ 5.B x r@2 8.08. 101 5.o0. 103 5.70 x 103 1.% . 102 5.52 x 105

8.17 “ lo~ 8.77 . lo~

_ ~’ — ~-2–— —— ~“2— ~’
1.32 , 101 5.70 n 104

2.35 x 10-1 6.4E x 10-5 6.20 x 10-5 6.w. 10:5

6.m . 105
1.49 . 103

8.49 x 10-5 6.W . 105

—.— ___-~~3
1.55 x lo~

5.20 . )0-1 ~ .-

m- *.__—— .—
K ,4 1.55 x 10

xe-131. 2.65 2.65

X*- 13-

... .

7.70 . io~ ?.70 . 10-2

~~3_3”20 “ ‘“-; ——

X.-133 6.39 x 103 3.7.0 x IO-3 1.7) . 102 6.47 x IO!

:.129
—.

7.6a , 10- 7.60 x 10-~ 8.19 x 10-5 5.41 . 10*
1.131 8.W x JO-3 3.14 x 10-2 1.M . 10-3 3.32 . 10-2 5.41 x lo~ 5.41 “ 10- 2.20 x 10-5 ,
1-133
C*58 4.69 x 104

@ ~-. ~+_ ~+_ ~+– -
z. 3.16 “ 104
3e-7s 1.52 x 10-5 1.27. x IO-5
S.-79
s,-. w 3.13. 10-4 1.39. 10-3 I.m x 10-5 I.W. 10-3 ;l;: ;;;! 5.13.

U’_ ~’
8.20 x 10-: ?.61 , tO-2

4.18 x 10-2

1,22 x lo~ 1.22 x 10-4

4.69 x 10a 5.16 z 104 5.21 K lo~

a-5-—
~-s

3.76 x 104— —
. ~“s

3.16 , )04

;.52 r 10-5

8.34. 10-9 0.M “ 10-9

lo~ 9.25 x 10-5 1.21 . lo~ 1.34 . IO-3

r-w ———— _— u-’– ~-7– ~-’. — ~-5— ~“s
V-9 1 3.e x 10+ 3.00 x 10- 3.35 . 10-5

z,-% 1,62 x 10-?

3.35. IO-5

1.62 . 10-2 8.07 * 10-3 2.02 x 10-5 2.23. IO-5 1.b2 . 10-2

b% 2.89 x 10-2 z.m . 10-2 1.13 x 10-5 4.W . 10-5 S.m x 10-5 2,* . 10-2

1..93 3.79. 10-7 3,79 . 80-1 3.79 “ 10-1

b103 ~-3
1,26A

5.,2 x 10-2–

~-3_ ~-5_
— ~-5

5.14 . ;o-~
——

blw 5.12 . IO-23.18.10-’~,u,,.-5~~ 1.s1x 10~—

in-126 6.39. 10-9

3b-125 6.61 x 10-7 9.% x 10-9

.6.29 . 10-9 6.22 x 10-9

6.16 x 10-7 6.16 “ 10-~

1*12* ,.M . 10-5 1.% . 10-10 I.W, 10-5 I.m x 10-5

1e127m 4.4 . lo-9 4.43 x 10-9 4.46 x 10-9



1P-127

CS-134 3.62 x ,@-4

C$-135

[,.)37

M4 .—
c,: I:

—

Pr-lu
P-1 47

S.-151

c*____ .—
E.-154

[“-155
0s-!85
rh.234

~
P.-238

P.-239 6.6, , ,0-6

$’”.240
P.-24,

+241 2 3 —
L242 2> “–
., ,ha=

4.07 x 10-3

red-3_
3.11 x 10-2

3.60 x 10-4

mti-3 _
1.28 . 10-3
4.01 . lo~

3.62 x 10-4

,.0, “ ,0::

1.83 x m
3.li . 10-2–

——.. —

3.60 . 10-4

Wti-d— ———— —_ 2AQ.ZJQ-3..
1.28 . TO-3

1.81 . ,0-5 ,.50 x ,o~ 4.,7 x ,0-4

2,90 x -4_

1.37 x 10-~

1986 ( Wsnc

,.3, , ,0-9

2.92 x 10-5

9.37 x 10-~
,.07 . IO-3

3.04 x 10-’
3.05, 104

I.U , 10-6
1.59 x 10-7

1:29. do-’_
2.38 !0-7

1.97 . 10-6

5.71 . IO-6

*. M-7
3.94 . 10-5

3.87 . IO-5
!.37 . 10-6

—.. ——.. .—

,.,0 . ,0-4

1.32 x~——

1.32 x 10-4
6.,6 x 10-5

1.61
,..1

3.22

j= ~
7.10 $0-9
4.82 . 10-9

1.7, x 10-7
m.fi-9

2.66 x 104–
—

=9.). —

4.37 x IO-9

3.12 x IO-5

9.37 . 10-9
4.25 x 10-3

l:ma.!fl”l –
>.1, “ ,0-4

1.74 x ,0-4

7.06 , ,0-5
1.59 x ,0-7

LIU-19-9 —
2.3o x 10-7
,.6, , ,0-7

3.22 x 10-10

4.tiJQ-8..
9.35 x 10-7
9.55 . 10-8
4.82 x 10-9

7.71 x ,0-7

a:62.z.lQ-9
2.66 x 10-8

4.3, . 18-*
3.93 x ,0-4
9.37 x !0-9
0.37 . 10-3

L B..U-3
3.13 x 10-2

1.14 . 10-’
7.06 , 10-5

1.39 . 10-7
!:22...! 0-9

2.30 x 10-7

1.61 x 10-7
3.60 x 10-4

3.22, 10-10

_ Z,la ,..10-3
1,28 . 10::
4.23 “ 10

4.82 , 10-9

7.71 x 10-7

.2:21,. !9-4
1.37 , ,0-4

7.s, . )0-7 ,.0, K ,o-~



Table 4-45. Liquid Releases to the Savanoah River (curies per year)’

support facilities New
Fa. ilitie.

K-, L-, and P- 5ubtotal cumulative

NUC1 id, Reactors Separatie.sb Fabri cati onc Heavy waierd SRLe subtotal f f & H ETFg v~cph Total

H-3 1.16 x 104 1.38 x 104 3.12 x 103 1.70 x 104 3.25 x 104 8.78 x 102

Be-7

7.41 x 104 I

5.9o . IO-3

N.-24

5.9o . 10-3
5.35 . 1o-3

cr-51
5.35 x 10-3

4.36 x 10-1 4.36 x 70-1
Mu-54 — —
ie-55

E:Ef..tia-:_ &fifi-*
2.85 . 10-

F,-59
2.85 x 10-1

5.08 x 10-2
C.-57

5.08 x 10-2
3.25 x 10-3

CO-58, 60
3.25 x 10-3

I.00 , 10-3 1.65 1.66
~:-~s Zado::— &wQ”:
2“-65

Rb.86

s .-90 7.30 x 10-2 2.73 x 10-1

Beta?

6.73 x 10-3 1.39 x 10-4 2.80 x 10-1 5.00 x 10-2

1.20 x 10-1

I.*5 . lo-

3.05, IO-5

c
Y-92 —— ~ .l-;– L

Z,-95 2.00 x 10-’
2.-97
Nb-95 1.50 x 10-2
Nb-97

3.00 x 70--

2.25 . 10-5

4.s5 . 10-2

1.53 . 10-:

1.95

3.05

3.43

1.20

E

5.00

2.25

6.05

1,53

— 1.37 x u-= ._ L

1,-990’

Ru.103

Ru-105

Ru- 106 6.00 x 10-1

1.81 x 10-’

4.61 x 10-5

4.91 x 10-5

x
1.81
4.61

4.91

6.00

x10-

. IO-5

. la-l

x 10-!
~-5

x 10-2

x 10-5

x 10-2

x IQ-5

XX-2
x 10-3

x 10-5

, IO-5

x 10-:

Sb-124

Sb-125

1-129 2.20 x 10-2 2.20 x 10-2

3.23 x 10-’

2.14 x 10-2

3.23 x 10-’
2.14 x 10-2
2.20 x 10-2

78 x 10-3
~-4

6.51 . 10-~

1-131
1-132

3.78 x 10-J 3.
2.52 x 11-:_ 24

Tc

1-133 6.51 x 10-f

I-135

1,.129.

F,-132

1.86x 10-~ 1.86 x 10-3

3.92 x 10-3 3.92 . 10-3

6.13 x 10-5 6.13 x 10-5



Table 445. Liquid Releases to the Savannah River (curies per Year)a (continued)

Support Facilities flew
Facilities

K-, L-, and P- Subtotal Cumulative
Nut] ide Rea. to,s separat ionsb Fabricationc Heavy uaterd SRLe Subtotal f f & H ETF9 VEGPh Total

C$-134
c,-137j
0.-139
Ba-140

k!L_.
P,-144
P*147
flf-lal
U-187

w Zm
P.-239
Alphak

5.12 x 106 5.12 x 104 rc
3.33 x 10-7 1.49 x 10-1 4.83 x 10-4 1.49 . 10-l 2.50 x 10-2 2.07 x 10-4 1.75 x 10-1.I

4.18 x 10-5 4.78 x 10-5
9.17 “ 10-5 9.17 . 10”5

!.! LJ.N-3._ 1.Jl~..! Q-3
2.21 x 10-~ 2.21 x 10-3

5.00 x 10-2 S.oo x IO-2
2.45 x 10-2 2.45 x 10-2
3.97 x IO-3

-2~
3.97 x 10:;

1
3.19 x lLT-~

— 183X1O
1.47 x lo”~ 1.26 x 10-Z 2.22 x 10-4 ;:: : ;~~– 2:78 x 10-2

5.00 x 10-3 5.o0 . 1o-3

a.
b,
c.
d.
e.
f.
9.

h.
i.
j.
k.

Average for 19841906 (MRC , 1989c)
ZOO-F and ZOO-H Area Chemical Separat $..s faci 1i t i es,
3004 Area Fuel and Target Fabrication Facil ity.
@04 Area tteawy Mater RW.rk Facility.
Sa.annah River laboratory facilities,
Total liquid releases fro. existing support facilities.
200-F and 200-H Areas Cff 1.ent Treatrent Faci 1 i t y. Oefense Waste Processing Fac51 ity, Consol i dated Incineration Facil ity, and
Replacem. t T.itiua Facility have no liquid radioactive releases to the Savannah River,
Vogtle Electric Generating Plant.
4ss.md to be S,-90.
An additional 0,51 curie per year of CS-137 is rewbili. ed and transported from o.si t. streaas to the S.va..ah River.
ks..wd tti be P.-239.



Table 4-46. Comnitted Effective Dose Equivalents from Annual Routine Releases

Dose Equivalent

Existing Support New SUpport
Rel ease K-, L-, and P-Reactors Facilities Facilities CS-137 Rembil ization VEGP

LIQUID

Maximum lndi.iduaJ, mrem 3.18X lD-Z 1.41 x 10-1 1.11 x 10-1 2.81 x 10-’ 1.57 x 10-2

Collective, person-rem
Port Uentworth
Beau fort-Jasper

Fish-sport

Fish-comerc ial

Sal t-water i n.ertebrates

Shoreline
Swiming

Boat? ng

ATMOSPHERIC

Maximum Individual , UIrem

Collecti v., person-rem

PI .me
Ground
l“halatio”
Vegetables

Cow milk

Neat

Total

5.84
3.42
6.85x 10-3

5.24X 10-4
2.22x 10-5
9.91 x 10-6
6.44 x 10-9

8.82 X 10-8

9,27

9.90
5.79
2.39x 10-~
1.83x 10-2
5.68X 10-4
7.98x 10-4
2.16x 10-7
2.96X 10-6

1.59 x 10 I

3.42x 10-1 3.12x 10-1

4.11 3.63 x 10-1
2.66 x 10-5 1.75 x 10-1
9.93 1.01 x 101

4.77 7.47
1.37 1.62

1.23 1.36

2.14 x10r 2.11 K 10T

1.6B x 101 2.03 x 10-1

9.80 1.19% 10-1
6.97x 10-2 7.34x 10-1
5.30x IO-3 5.62X 10-2
4.17x 10-4 1.40x 10-5
2.39x 10-4 2.42x 10-3
4.23x 10-7 7.13x IO-7
5.80x IO-6 9.77x 10-6

2.67 x 10] 1.11

5.10 x 10-1

2.99 x 10-1
2.96x 10-2
2.15X 10-3
4,40x 10-4
1.10x 10-3
5.11x 10-6
7.00x IO-5

8.42 x 10-T

6.42x 10-3 0 5.85x 10-3

0 3,69x 10”3
2.49x 10-2 0 5.04 x 10-7
2,88 x 10-1 0 9.54x 10-3
1,29 x 10-1 0 3.99x 10-3

3.54 x 10-2 0 1.09 x 10-3

2.67 x 10-2 0 8.37 x 10-4

5.04 x 10-’ T fiz x IO-2



Table 4-47. Cumulative Mzimum Doses from Annual Routine Releesesa

Release Dose equivalent

LIQUID

Maximum Individual, mrem
Reactors at SRS
Support Facilities at
CS–137 Redistribution
SRS Streams

New Facilities at SRS
VEGF

Total

Collective, person-rem
Reactors at SRS
Support Facilities at
CS-137 Redistribution
SRS Streama

New Facilities at SRS
VEGP

Total

A~OSPHERIC

Maximum Individual, mrem
Reactors at SRS
Support Facilities at
Naw Facilities at SRS
VEGP

Total

Collective, person-rem
Reactora-at SRS
Support Facilities at
New Facilities at SRS
VEGP

Total

ALL

3.1s x 10-2
SRS 1.41 x 10-1
from 2.s1 x 10-1

1.11 x 10-1
1.57 x 10-2

5.s1 x 10-1

9.27
SRS 1.59 x 101
from 1.11

2.67 X 101
8.h2 x 10-1

5.38 X 101

3.42 X 10-1
SRS 3.12 X 10-1

6.42 X 10-3
5.85 X 10-3

6.66 x 10-1

2.14 x 101
SRS 2.11 x 101

5.04 x 10-1
1.92 X 10-2

4.30 x 10’

ROUTINE CUMUMTIVE RELSASE8

Maximum Individual, mrem
Collective, person-ram i::: x 101

a. Committed effective dose equivalent,
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Table 4-40. Conmwn Risksa, b I TE

Estin!ated Annual
Risk of Death Occupation Lifestyle Accidents Environmental

1 i“ 100(10-2)

1 in 1,000(10-3)

I in 5,000 (2x10-4)

1 in 8,000(1.25.10-4)

1 in 10,000(10-4)

I in 25,000 (4x10-5)

I in 50,000(2.10-5)

1 in 100,000(10-5)

1 in 500,000 (2x10-6)

I in 1,000,000(10-6)

I in 5,000,000(2.10-7)

1 in 10,000 ,000( 10-7)

Stuntman

Race Car Oriver

Fireman, Miner,
Farmer

Po] i ceman

Truck Oriver

Banker, Engineer

Insurance Agent

Smoking (1 pack/day) Skydiving

Heavy drinking Driving motor

Contaminated water
(mi cryobiological)

vehicle

Contaminated water (chemicals)

Two beers/day

Contraceptive pills

Diagnostic X-rays

Small 90. vaccination

One charcoaled steaklweek

All home accidents
Frequent air travel

Pedestrian/vehicle

Skiing, home fires

Fishing

Poisoning

One air flight/year

,,Clean,” drinking water
Natural radiation
Passive smoking
Living below dam

Living within 8 km of nuclear
reactor for 50 years

Hurricane, tornado, lightning

Animl bite or insect sting

a. Adapted from: EPRI Journal, July/August 1985. I TE
Hazardous Waste Management Engineering, Van Nostrand Reinhold, 1987.
Environ~ntal Risk Analysis for Chemicals, Van Nostrand Reinhold, 1982.
Environmental Science and Technology, Vol. 23, No. 12, 1989.

b. This table is provided for perspective only; it should not be used for comparison. I Tc



Table 4-49. Reference Sections for Environmental Consequences of Termination of One or Two Reactors

Reactor Surface water/ Cool ing water Floodplain/
Combination Socioeconom<cs groundwater discharge wetlands Accidents

Operate K-Reactor; terminate
L- and P-Reactors

Operate L-Reactor; teminate 4.1.
K- and P-Reactors 4.3.

Operate P-Reactor; terminate 4.1.
K- and L-Reactors 4.3.

4.1.1.1, 4.1.1.2.1,
4.3.1 4.1.1.3,

4.1.2.2.

4.1.1.4.1, 4.1.1.6.1, 4.1.3.1.4,
4.3.3 4.1.1.6.2.1, 4.1.3.1.5,

4.3.7 4.3.13

Operate L- and P-Reactors;
terminate K-Reactor

4.1.
4.3,

Operate K- and P-Reactors: 4.1.
terminate L-Reactor 4.3.

4.3.3,4.3.4,
4.3.5

1, 4.1.1.2.2, 4.1.1.4.2, 4.1.1.6.1, 4.1.3.1.4,
4.1.1.3, 4.3.3 4.1.1.6.2.2, 4.1.3.1.5,
4.1.2.2, 4.3.7 4.3.13
4.3.3,4.3.4,
4.3.5

1, 4.1.1.2.3, 4.1.1.4.3, 4.1.1.6.1, 4.1.3.1.4,
4.1.1.3, 4.3.3 4.1.1.6.2.3, 4.1.3.1.5,
4.1.2.2. 4.3.7 4.3.13
4.3.3,4.3.4,
4.3.5

.1, 4.1.1.2.2, 4.1.1.4.2, 4.1. ”
4.1.1.2.3, 4.1.1.4.3, 4.1.
4.1.1.3, 4.3.3 4.1. ”
4.1.2.2, 4.3.’
4.3.3, 4.3.4,
4.3.5

.1, 4.1.1.2.1,
4.1.1.2.3,
4.1.1.3.

4.1.1.4.1, 4.1.
4.1.1.4.3, 4.1.
4.3.3 4.3.

,6.1, 4.1.3.1.4,
,6.2.2, 4.1.3.1.5,
.6.2.3, 4.3.13

.6.2.1, 4.1.3.1.4,

.6.2.3, 4.1.3.1.5,
4.3.13

4.1.2.2:
4.3.3, 4.3.4,
4.3.5

Operate K- and L-Reactors; 4.1.1.1, 4.1.1.2.1, 4.1.1.4.1, 4.1.1.6.2.1, 4.1.3.1.4,
terminate P-Reactor 4.3.1 4.1.1.2.2, 4.1.1.4.2, 4.1.1.6.2.2, 4.1.3.1.5,

4.1.1.3, 4.3.3 4.3.7 4.3.13
4.1.2.2,
4.3.3, 4.3.4,
4.3.5

Tc



abiotic

Nonliving components ~f the environment.

absorbed dose

Energy transferred to matter when ionizing radiation passes through it;
measured in rad or millirad (thousandth of a rad).

absorption

The process by which the n~ber and energy of particles or photOns
entering a body of matter are reduced by interaction with the matter.

accident

An unplanned event that could have significant effects within and/or
beyond the SRS boundary.

accident sequence

An initiating event followed by system failures or operator errors, which
can result in significant core damage, confinement system failure, and/or
radionuclide releases.

activation products

Nuclei, usually radioactive, formed by the bombardment of material with
neutrons, protons, or other nuclear particles.

acute exposure

The exposure incurred during and shortly after a radiological release.
Generally, the period of acute exposure ends when long-term interdiction
is established, as necessary. For convenience, the period of acute
exposure is normally asswed to end 1 week after the inception of a
radiological accident.

adsorption

The adhesion of a substance to the surface of a solid or solid particles.

air quality

A measure of the levels of constituents in the air.

air-quality standards

The legally prescribed level of constituents in the outside air that
cannot be exceeded during a specified time in a specified area.
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air sampling

me collection and analysis of air samples for detection or measurement of
Tc I airborne substances.

alkalinity

Acid-neutralizing capacity of water.

allochthonous

Not indigenous; not originally produced

alpha (a) particle

in an area.

A positively charged particle, consisting of two protone and two neutrons,
that is emitted during radioactive decay from the nucleus of certain
nuc1ides; it is the least penetrating of the three common types of
radiation (alpha, beta, and gamma).

alteration

Tc
A change in biological form, structure, or characteristics.

ambient air

The surrounding atmosphere, usually the outside air, as it exists around
people, plants, and structures. (It ia ,not the air in immediate proximity
to emission sources.)

anadromous

Fishes that migrate annually from salt to fresh water to spawn.

anion
,,

Any chemical epecies with a negative charge [e.g., the chloride ion (Cl-)
is en anion].

anoxic

Devoid of oxygen; applied to surface waters. lakes. or strems from which
the dissolved oxygen has been depleted
processes.

by natural,“thermel, or biological

I
anticipated transient without ‘scram (AIWS)

Tc
An accident in which a transient that
scram fails to perform its function.

is designed to control a reactor
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anticyclone

An area of high atmospheric pressure, usually 2,400 to ~ ,000 kilom@.ters
(1,500 to 2,500 miles) in dimeter; said to be stagnant or stagnating if
not advancing at a rate of 32 to 48 kilometers (20 to 30 miles) per hour.

aquatic biota

The sum total of living organisms within any designated aquatic area.

aquifer

A saturated geologic unit that can trsnsmit significant quantities of
water under ordinary hydraulic gradients; the water can be pumped to the
surface through a well, or it can emerge naturally as a spring or outcrop.

aquitard

A less permeable geologic unit in a stratigraphic sequence. The unit is
not permeable enough to transmit significant quantities of water.

archaeological sites (resources)

Areas or objects modified or
these features and artifacts.

artifact

An object produced or shaped
historical interest.

Atomic Energy Commission (AEC)

made by man, and the data associated with

by human workmanship of archaeological or

A five-ember comission established by the Atomic Energy Act of 1954 to
supervise the use of nuclear energy. The AEC was dissolved in 1975 and
its functions were transferred to the Nuclear Regulatory Conneission (NRC)
and to the Energy Research and Development Administration (ERDA), which
becsme the Department of Energy (DOE).

austenitic stainless steel

A type–304 stainless steel (American Iron and Steel Institute) containing
18 percent chromium and 8 percent nickel, used in nuclear applications.
When properly heat-treated (annealed), or stabilized with other metals
such as columbiwm (niobium), type-30& stainless becomes very resistant to
corrosion or cracking at elevated temperatures. Solutions of salts of
chlorine (chlorides; e.g., sodium chloride) have a cOrrOsive effect Ofl
type-304 stainless steels and can cause cracking or chloride-stress
corrosion.
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background exposure

background radiation

Ionizing radietion present in the environment from cosmic rays end from
natural sources in the earth; background radiation varies considerab1y
with location. (See ~.)

balanced biological community

A dynamic biological condition in which a group of plants and animals
living in a specific region under relatively eimiler condition tends to
maintain a state of ecologic equilibrium among its various members, A
balanced biological cmmnunity exhibits species divereity in which the
population density of each speciee ie affected by the population deneities
of all its associated species, as well ae by the constantly changing
condition of the physical habitat.

base requirement

A quantity of nuclear material that must be produced such that the supply
(existing inventory plus new production) will be equal to the demand.

basement

beneath a sedimentary layer and above the Mohorovicic

Tc

Crustal layer
discontinuity.

bedroom community

An area, adjacent to a city, where a large number of individuals who work
in the city reside.

benthic

Bottom-dwelling plante and animals.

beta particle (B)

An elementary particle emitted from a nucleus during radioactive decay; it
ie negatively charged, identical to an electron, and easily stopped, as by
a thin sheet of metal.

bin

A group used in sorting by uniform category or characteristics.
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biofouling

Aquatic organisms such as bacteria, fungi, algae, and clams, that colonize
in water-flow structures (e.g., cooling wetar 8yetem8 of powarplantsl
reactors), often causing restricted water flow.

biological dose

The radiatinn dose absorbed in biological material measured in rem or
millirem (thousandth of a rem).

biological shield

A mace of absorbing material
the radiation to a level safa

biomass

Total weight of organiems per

biota (biotic)

placed around a radioactive source to reduce
for humans.

unit area.

The plant and animal life of a region.

British thermal unit (Btu)

A unit of heat; the quantity of heat required to raiee the temperature of
1 pound of water by 1 degree Fahrenheit. One Btu equals 1055 joules (or
252 calories).

burial ground

A place for burying unwanted (i.e., radioactive) materials in which the
earth acts as a receptacle to prevent the dispersion of wastes in the
environment and the escape of radiation.

calcareous

Containing calcium carbonate (calcite or limastone).

cancar

‘l’hename given to a group of diseases that
uncontrolled cellular growth.

canopy

are characterized by

The high, overarching coverage of laaves, twigs, and branches of forest
trees or nther woody plants.
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carbon adsorption

A uit physicochemical process in which organic and certain inorganic
compounds in a liquid stream are adsorbed on a bed of activated carbon;
used in water or waste purification and chemical processing.

carbon dioxide (C02)

A colorless, odorless, nonpoisonous gas that is a normal component of the
ambient air; it is an expiration product of normal plant and animal life.

carbon monoxide (CO)

A colorless, odorless gas that is toxic if breathed in
over a certain period of time; it is a normal component
exhaust sYEterns.

Carolina bay

Ovate, intermittently flooded, marshy
abundant1y on the Coastal Plain from New

cask (radioactive materials)

depression of

hixh concentration
of

a
Je~sey to Florida.

most automotive

type occurring

A masaive, heavily-shielded container fnr holding radioactive material.

cation

Any chemical species with a positive charge [e.g., the sodium ion (Na+) is
a cation].

cavitation

The formation and collapse of vapor cavitiea in a flowing liquid; collapse
of the cavities can produce objectionable noiee and vibration and a
decrease in the performance and efficiency of the liquid-handling
equipment.

cermet fuel

A ceramic-metal (or cermet) composite fuel (U30 particles dispersed in an
?aluminum matrix) developed at SRS as an a ternative to the current

uranium-aluminum al10Y fue1 clad in aluminum.

chemical oxygen demand

A measure of the quantity of chemically oxidizable components present in
water.
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chronic exposure

Long-term, low-level exposure incurred over a long time period due to
residual contamination, after long-term protective actions and
interdiction strategies are in place.

cladding

The material (generally aluminum in SRS reactors) that covers each tubular
fuel and target assembly.

elastic

Consisting of

claystone

A clay having

cold shock

fragments of preexisting rocks.

the composition of shale, but lacking its fine lamination.

ITc

A rapid decrease in effluent water temperature that can result in fish
mortality.

cold shutdown

A mode of reactor operation in
mode, plant systems can undergo
or defueled.

cold standby

Tc
which the reactor is shut down; in this
maintenance, or the reactor can be fueled

Maintenance of a protected reactor condition in which the fuel is removed,
moderator is stored in tanks, and equipment and system layup ia performed
to prevent deterioration, such that future refueling and restart is
possible.

collective committed effective dose equivalent

The committed effective dose equivalent to a population group, expressed
in person-rem. See c mm”tto I ed effective dose eouivalent.

committed dose equivalent

The dose to a tissue or organ of the
delivered over the effective lifetime
organ.

committed effective dose equivalent

body from a radionuclide, which is
of that nuclide in that tissue or

The sm of the committed dose
expressed in rem. It does not

equivalents to various tissues of the body,
include contributions from external dose.
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comunity (biological term)

All plant and animal populations occupying a specific area under
relatively similar conditions.

complementary cumulative distribution function (CCDF)

The consequence-probability distribution curves used to represent the
conditional probabilities for the varioua health effects due to severe
accidents.

concentration

The quantity of a substance in a unit quantity of a sample (e.g.,
milligrms per liter, or micrograms per kilogram).

conduct ivity

The ability to transmit a fluid or energy flow.

conglomerate

Rounded rock fragments or pebbles, cemented together by another mineral
substance.

coolant

A substance, usually water, circulated through a processing plant to
remove heat.

core damage frequency

The rate at which accidents are expected to result in damage to the

reactOr core (fuel and target materials); core damage caa range from
slight to full melting of the core materials.

Icoulomb

Tc I The quantity of electrical current equivalent to 1 ampere acting for
1 second.

Cretaceus

The geologic period making up the end of the Mesozoic Era, a range from
about 144 to 66 million years ago.

criticality

A reactor state in which a self-sustaining nuclear chain reaction is
achieved.
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crystalline

Of or pertaining to the nature of a crystal, having regular molecular
structure.

crystalline rock

Rock consisting of minerals in an obviously crystalline state.

emulative effects

Additive environmental, health, safety, and significant socioeconomic
effects that result from a number of similar activities in an area.

Curie (Ci)

10 (37 billiOn) disintegrationsA unit of radioactivity equal to 3.7 x 10
per second; also a quantity of any nuclide or mixture of nuclides having
1 curie of radioactivity.

daughter

A nuclide formed by the radioactive decay of another nuclide ~ which is
called the parent.

decay heat (radioactivity)

The heat produced by the energy of decay of radionuclides.

decay, radioactive

The spontaneous transformation of one nuclide into a different nuclide or
into a different energy state of the same nuclide; the process results in
the emission of nuclear radiation (alpha, beta, or gamma radiation) and ~c

often heat.

decommissioning

Removing facilities such as processing plants, waste tanks, and burial
grounds from service and reducing or stabilizing radioactive
contamination; includes the following concepts:

● The decontamination, dismantling, and return of an area to its original
condition without restrictions on use or occupancy

. Partial decontamination, isolation of remaining residues, and continued
surveillance and restrictions on use or occupancy
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decontmsination (radioactive)

The removal of radioactive contmsinants from surfaces of equipment by
cleaning or washing with chemicals, by wet abrasive blasting, or by
chemical processing.

Defense Waste Processing Facility (DWPF)

‘rC I The facility designed to process high-level defense waste into a suitable
form for permanent storage or disposal; under construction at the SRS.

demersal

Living on or near the bottom of a lake or sea.

demography

The statistical study of human populations, including population size,
density, distribution, and such vital statistics as age, sex, and
ethnicity.

depauperate

Poor or impoverished, falling short of what occurs naturally (i.e.,
reduced nmbers and species of biological organisms).

deposition

In geology, the laying down of potential rock-forming materials;
sedimentation. In atmospheric transport, the settling out on ground snd
building surfaces of atmospheric aerosols and particles (“dry deposition”)
or their removal from the air to the ground by precipitation (“wet
deposition” or “rainoutt’).

design-basia accident

A postulated accident scenario used for establishing the need for certain
design features; normally, the accident that causes the mOat Severe
consequences when engineered safety features function as intended.

design-basis events

Postulated disturbances in process variables that can potentially lead to
design-basis accidents.

detector

A material or device (i.e., an instrument) that is sensitive to radiation,
energy, or emissiuns end can produce a response signal suitable for
measurementt or analysis.
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detritus

Dead organic tissues and organisms in an ecosystem.

deuteriw oxide (D20)

See heavv water.

dip

The acute angle that a structural surface (e.g., a bedding or fault Plane)
makes with the horizontal, measured perpendicular to the strike Of the
surface. Updip is further up the surface and perpendicular to the strike.

dose

The energy imparted to matter by ionizing radiation; the unit of absorbed
dose is the rad, which is equal to 100 ergs per gram of irradiated
material in any medium.

dose commitment

The dose an organ nr tissue would receive during a specified period of
time (e.g., 50 to 100 years) as a result of intake (as 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 from ionizing radiation and such factors
that account for differences in biological effectiveness due to the type
of radiation and its distribution in the body; measured in rem.

dose rate

The radiation dose delivered per unit time (e.g., rad Per Year, millirad
per year).

dosimeter

“A small device (instrument) that measures acc~ulated radiatiOn dose
(e.g., film badge, TLD, ionization chamber); carried or worn by radiation ‘c
workers.

double-ended guillotine break

A loss-of-coolant accident that involves the complete break of a large
pipe such that coolant flow is released from both ends of the break.

downthrow

The wall of a fault that has moved relatively downward.
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drawdown

The height difference between the water level in a formation and the water
level in a well caused by the withdrawal of groundwater,

drift

Mist or epray carried into the atmosphere with the effluent air vapor from
cooling towers.

drinking-water etandarda

Tc
I

The prescribed level of constituents or characteristics (maximum
contaminant leve1s, MCLS) in drinking water that cannot be exceeded
legally.

early fate.litf.ea

Fatalities associated with the acute radiation exposure syndrome that
occur within 1 year of exposure.

ecology

The science dealing with the relationship of all living things with each
other and with the environment.

ecosystem

A complex of the community of living things and the environment forming a
functioning whole in nature.

effective dose equivalent

The dose to the whole body that would have the same biological effect as a
given dose equivalent to a particular organ or tiseue.

effective porosity

The percent of the total volume of a given masa of soil or rock that
consiets of interconnecting interstice or voide.

effluent

A gaseous or liquid fIuid discharged into the environment.

emission standards

Legally enforceable limits on the quantities and/or kinds of air
contaminants that might be emitted into the atmosphere.
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endangered species

Species of plants and animals that are threatened with either extinction
or serious depletion in an area, and formally listed by the U.S. Fish and
Wildlifa Service.

engineered safety features

Systems or design characteristics that are provided to prevent or mitigate
the potential consequences of postulated accidents.

entrainment

The capture and inclusion of organisms in the cooling water syetems of
powerplanta/reactOrs. The organisms involved depend on the intake screen
mesh size; they include phyto- and zooplankton, fish eggs and larvae
(ichthyoplankton), shellfish larvae, and other forms of aquatic life.

environmental impact statement (EIS)

A document prepared pursuent to Section 102(2)(c) of the National
Environmental Policy Act (NEPA) of 1969 for a major Federal action
significantly affecting the quality of the human environment.

epicenter

Tha point on the earth’s surface directly above the fecus of an earthquake.

apicentral

Of, or pertaining to, the epicenter of an earthquake.

epidemiology

The study of dieeasea aa they affect populations.

epilimnion

In thermally stratified lakea, the layer of water above the thermoclina.

epizootic condition

A state in which a disease is prevalent among many animals of one kind at
the same tima; in humans, this condition is called an epidemic. Il’c

erosion

The process in which uncovered soil is carried away by the action of wind
or water.
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eutrophication (eutrophic)

Enrichment of a body of water by mineral and organic nutrients, thereby
favoring prolific overabundance of plant and algae growth.

exposure to radiation

The incidence of radiation from either external or internal sources on
living or inanimate material by accident or intent:

● Background - exposure to natural background ionizing radiation

● Occupational - exposure to ionizing radiation that takes place during a
person’s working hours

Tc I ● Population (or collective) - sum of the exposures to a number of!
persons who inhabit an area

external events

Events that occur outside the reactor systems that can result in an
accident, includes natural phenomena such as earthquakes and flooda and
non-nutlear hazards such as toxic gas releases.

fall line

Imaginary line marking the point at which most rivers drop steeply from
the uplands to the lowlands. For exsmple, above the fall line, the

Tc gradient for the Savannah River is 4 feet per mile (0.2 meters per
kilometer); below the fall line, the gradient ia 1 foot per mile (O.8
meters per kilometer).

fallout

The descent to earth and deposition on the ground of particulate matter
(which can be radioactive) from the atmoaphsre.

fault

A fracture or a zone of fractures within a rock formation along which
vertical, horizontal, or transverse slippage has occurred in the past.

fault (normal)

A fault where the hanging wall has been depressed in relation to the
footwall.

fault (reverse)

A fault where the hanging wall has bee” raised in relation to the footwall.
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fault-plane

A fault surface that is more or less planar.

faunal

Anfmal fossils of a certain rock unit; also relating tO the animal life Of
a region.

filter feeders

Organisms that utilize various filtering mechanisms to obtain nourishment
from particulate organic material suspended in water.

filtration

A physical process for separating insoluble material suspended in a liquid
or gas.

fission

The splitting of a heavy atomic nucleus into two approximately equal
parts, which are nuclei of lighter elements, accompanied by the release of
energy and general1y one or more neutrons; can occur spontaneous1y or can
be induced by neutron bombardmentt.

fission products

Nuclei formed by the fisaion of heavy elements (primary fission products);
also, the nuclei formed by the decay of the primary fisaion products, many
of which are radioactive.

fluence

The number of particles crossing through a unit area; a time-integrated
flm over a specified time intenal.

fluvial

Relating to, or living in or near, a river.

flUX

Rate of flow throukh a unit area: in reactor operation, the apparent flow
of neutrons in a d~fined energy range (ace neut~on flux). -”

foliated

Having leaves or foliage; also, composed or separated into layers, as a
foliated rock.

Tc
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food chain

The pathways by which any material entering the environment pasaes from
the first absorbing organism through plants and animals to humans.

footwall

The mass of rock beneath a fault plane,

formation

In geology, the primary uuit of formal .stratigraphic mapping or
description. Moat formations poasesa certain distinctive features.

gamma raya (?.)

High-energy, shnrt-wavelength, electromagnetic radiation accompanying
fission and amitted from the nucleus of an atom; gamma rays are very
penetrating sud require dense (e.g., lead) or a thick layer of materials
for shielding.

Gaussian plume

The distribution of material (a plume) in the atmosphere resulting from
the release of pollutants from a stack or other source exhibiting the
characteristic “bell-shaped” (Gaussian) curve. The distribution of
concentrations about the centerline of the plume, which is assumed to
decrease as a function of its distance from the source and centerline,
depends on the mean wind speed and atmospheric stability.

general public

Individuals who are normally at and beyond the SRS boundary; includes
individuals who are on SRS open-access ways (roads, rivers, creeks,
railways, etc. ).

genetic effects

Radiation effects that can be transferred from parent to offspring;
radiation-induced changes in the genetic material of sex cells.

geologic repository (mined geologic repository)

A facility for the disposal of nuclear waste; the waste is isolated by
Placement in a continuous, stable geologic formation at depths greater
than 300 meters.

geology

The science that deals with the earth: the materials, processes,
environments, and history of the planet, especially the lithosphere,
including the rocks, their formation and structure.

GL-16



gneiss

Rock formed from bands of granular minerals alternating with bands of
minerals that are flakey or have elongate prismatic habits.

gradient

Slope, particularly of a water or land surface. I‘rC

groundwater

The supply of water uader the earth’s surface in an aquifer.

habitat

The place or type of site where a plant or animal naturally or normally
lives and grows.

habitat formera

Certain kinds of precursor inhabitants whose existence “conditions” the
habitat to make it more suitable for the life of the individuals.

half-life (biological)

The time in which half of a particular radioactive substance is removedIrc
from the body or one of its organs.

half-life (radiological)

The time in which half the atoms of a radioactive substance disintegrate
to snother nuclear form; varies for specific radioisotopes from millionths
of a second to billions of years.

halogenated I
Containing chemically bound halogena, such as fluorine, chlorine, bromine,

l’c

iodine. Chloroform (CHC13) is a chlorinated methane.

hanging wal1

The mass of rock above a fault plane.

hardwoods

Deciduous trees that yield wood having a hard consistency, such as oaks,
hickorys, maples, and tupelo.

harp

A special containment device for transporting irradiated fual assemblies
that have cladding defects.
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heat exchanger

A device that transfers heat from one fluid (liquid or gas) to another.

heavy metals

Metallic or semimetallic elements of high molecular weight, such aS
mercury, chromiwn, cadmium, lead, sad arsenic, that are toxic to plants
and animals at known concentrations; many exhibit cwulative effects.

heavy water (D20 )

Water in which the molecules contain deuteriurs(D2), an isotopic form of
hydrogen that is heavier thsn ordinary hydrogen, and oxygen.

high-level waste

Liquid waste containing high levels of radioactivity that result from the
dissolution and reprocessing of spent or irradiated fuel and target
materials or the products from the solidification of high-level liquid
waste or the irradiated fuel elements themselves, if discarded without
reprocessing.

historic resources

The sites, districts, structures, and objects considered limited and
nonrenewable because of their association with historic evants, persons,
or social or historic movements.

hydraulic conductivity

A measure of the ability of a subsurface unit to transmit fluid at a
spacified pressure and temperature; also, water flow rate in volume per
uuit time through a unit cross-section under a unit hydraulic gradient.
(See ~.)

hydraulic gradient

The difference in hydraulic head divided by a specified distance.

hydraulic (water) head

Height of water with a free surface above a reference elevation.

Tc hydric

I Characterized by or requiring an abundance of moisture.

hydrologic unit

See aquifer.
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hydrology

The science dealing with the properties, distribution, and circulation of
natural water syeterns.

hydroetratigraphic unit (ffSU)

Rock or soil body extending laterally for a considerable distance that
comprises the framework for a hydrologic unit.

hypoliemion

In a thermally stratified lake, the layer of water below the thermocline.

ichthyoplanktan

The early life stages of fish (i.e., eggs and larvae) that spend part of
their life cycle as free-floating plankton.

impingersent

The process by which aquatic organiems too large to pass through the
screens of a water intaka system become caught on the screens and are
unable to escape.

indigenous labor pool

An area’s labor pool composed of workera normally residing in the area whoIIC
do not leave tha area after teneination of a construction project.

indurated

Soil or rock compacted and hardened by heat, pressure, end cementation.

initiating event

An event that can begin an accident sequence if followed ,by system
failures or operator errors.

initiator

See hitiating event.

intensity (of an earthquake)

A number describing the effects of an earthquake at a particular place,
based on its affecta on man, on structures built by man, and on the
earth’s surface.
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interbedded

Occurring between beds or lying in a bed parallel to other beds of a
different material.

interfluvial

Falling in the area between two streams.

internal events

Events that occur within the reactor or its supporting systems that can
result in an accident, such as transients and losses of coolant flow.

invertebrate

Lacking a backbone or spinal column; not vertebrate.

ion exchange

Tc I A unit physiochemical process that removes anions and cations from liquid
streema (usually water) to purify or decontaminate them.

Ionizing radiation

Radiation capable of displacing electrons from atoms or molecules, thereby
producing ions.

isotope

An atom of a chemical element with a specific atomic number and atomic
mass; isotopes of the szme element have the same number of protone but
different numbers of neutrona and different atomic magaes,

joule

A unit of energy of work equivalent to 1 Watt per eecond, 0.737
foot-pound, or 4.18 caloriea.

Jurassic

The middle pariod of the Mesozoic Era, between 208 and 144 million years
ago.

kilometer

A metric unit of length equal to 0.62137 mile or 1,000 meters.

latent fatalities

Fatalities associated with acute and chronic radiation axposure that occur

Tc I within 30 years of initial expoeure.
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layup (dry)

A process used to maintain out-of-service equipment from which liquids
have been drained; after the equipment is flushed and dried, heat or
dessicants are used to keep it dry and free of condensation.

layup (wet)

A process used to maintain out-of -semice chemical or reactor process
equipment, during which vessels, pumps, tanks, valves, etc., are filled
with corrosion-inhibiting chemicals.

leaf litter

Discarded and decaying tree foliage.

leak-before-break

A concept based on the ability to detect a coolant-system leak and perform
an orderly and controlled plant shutdown before any potential exists for ~C
catastrophic coolant-system failures.

Level-1 PM

The portion of a nuclear reactor probabilistic risk assessment that
involves the analysis of core damage potential.

Level-2 PRA

The portion of a nuclear reactor probabilistic risk assessment that models
core damage progression, confinement eystems response, and radionuclide
release and behavior.

Level-3 PW

The portion of e nuclear reactor probabilistic risk assessment that
evaluates the consequences of a radionuclide ralease.

light water

In nuclear power terminology, ordinary water (Hzo)* in contrast to heavy
water, which consists of molecules of deuterium oxide (D20); used as a
moderator or coolant.

1imeetone

A sedimentary rock consisting mainly of calcium carbonate (calcite).

limaetic zones

Generically, the various zones in a thermally stratified lake or reservoir
(i.e., hypolimnion, epilimnion, mesolimnion).
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Tc

linear energy transfer (LET)

The suatial enerzv distribution of radiation deposited per unit length of
I parti~le track, ~~pressed as the amount of energ~ in Mevj~ or Kev/m~

liters per second (lps)

A metric unit of flow rate equal to 15.85 gallons per minute.

littoral zone

The shore zone of shallow water, sea, or lake depth below which plants do
not thrive; a shore or coastal region.

long-lived radionuclides

Radioactive isotopes with half-lives greater than about 30 yeara.

loss-of-coolant accident (LOCA)

An event that involves a pipe break through which coolant (either primary
or secondary) is released.

loss-of-pumping accident (LOPA)

An event that involves failure of the prfmary system pumps due to f100ding
from a secondary system LOCA.

low-level waste

Radioactive waste not classified as high-level waste, tranauranic waste,
spent nuclear fuel, or byproduct material. Radiation level is less than
300 millirem per hour at 7.6 centfmetera from an unshielded container;

‘rCI contains less than 10 microcuriea per gram of TRU contaminants.

macroinvertebrates

Those invertebrate that can be seen by the unaided eye and that are
retained in a U.S. Standard sieve (0.595 millimeter).

macrophytes

Aquatic plants visible to the naked eye.

magnitude

A qusntity characteristic of the total energy released by an earthquake,
as expressed by the Richter scale.

maximum exposed individual

~c I A hypothetical person located to receive the msximom possible dose,
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megaWatt (MW)

A mit of power equal to 1,000 kiloWatts (~) or one million (106) Watts.

mesolimnion

I
Tc

That part of a body of water between the epilimnion and the hypolimion.

mesotrophic

Providing a moderate amount of nutritinn.

metamorphism

Changea in bodily shape or structure;
characteristics of soils or rocks.

microflora

Plants that cannot be seen by the uaaided

migration

also, changes in qualities or m

eye.

The natural travel of a material through the air, soil, or groundwater;
also, seasonal movement of animals from one area to another.

moderator

A material used to decelerate neutrons from fission (high) energies tn
thermal (low) energies.

N~~

A thermophilic, pathogenic, flagellated amoeba fomd in warm bodies of ‘c
water; the causative agent of human amoebic meningoencephalitis.

nano

Prefix indicating one thousandth of a micro unit; one billionth;
1 nanocurie = 10-9 curie.

National ReQister of Historic Places

A list maintained by the National Park
archaeological, and cultural sites

significance.

natural chemical gradient

Service of architectural, historic,
of local, state, or national

The changes in chemical concentrations of ground-
resulting from contact with soluble minerals or gases
carbon dioxide).

surface waters
(~.g., limestone or
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natural radiation; natural radioactivity

Also called background radiation, it arises from sources beyond the
planet, called cosmic radiation, from radioactive materials that normally
exist in rocks and soils and can be part of structures, and from naturally
radioactive materials incorporated as part of the humsn body from the food
eaten and the air inhaled that contain these radionuclides.

natural radioactive series

A group of heavy ~ss eLements such as thorium or usani~ that undergo
sequential natural radioactive decay or disintegration, eventuslly
yielding stable isotopes.

neutron

An uncharged elementary particle with a mass slightly greater than that of
the proton, found in the nucleus of every atom heavier than hydrogen-l; a
free neutron is unstable snd decays with a half-life of about 13 minutes
into an electron and a proten.

neutron flux

The product of neutron number density and velocity (energy) giving an
apParent number of neutrons flowing through a mit area per unit time.

neutron poison

Ic I A chemical (e.g., boron or rare earth solution) injected into a nuclear
reactor to absorb neutrons and control reactivity.

NOX

Refers to the oxides of nitrogen, primarily NO and N02. These are
produced in the combustion of fossil fuels and can constitute en air
pollutien problem.

nomenclature

The names used in systematic classification.

nonvolatile beta

Beta-ray emitting radionuc1ides that are not volatile at smbient

‘c [ after its evaporation (e.g., strontium-90, barium-140, a“d ceriw-lbh).
conditions; generally, unidentified beta emitters in a sample of liquid

nuclear powerplant

A facility that converts nuclear energy into electrical power. Heat
produced by a reactor is used to make steam to drive a turbine connected
to an electric generator.
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nuclear reaction

A reaction in which an atomic nucleus is transformed into another element,
usually with the liberation of energy as radiation.

nuclear reactor

A device in which a fission chain reaction is maintained, and which is
used for irradiation of materiala or the generation of electricity.

nuclide

An atomic nucleus specified by its atomic weight, atomic namber, and
energy atate; a radionuclide is a radioactive nuclide.

oblique fault

A fault whose strike is inclined (oblique) to the strike of the strata.

off-normal event

An unplanned event that exceeds the range of normal operating parameters, ~c
but usually does not have a significant effect within or beyond the SRS
boundary.

offaite

The area surrounding the Savannah River Site.

oligotrophic

Lacking in plant nutrients and having an abundance of dissolved oxygen
throughout.

onsite

The area within the boundaries of the Savannah River Site.

onsite population
(colocated workers)

DOE and contractor employees who are on duty on the SRS, and badged onsite
visitors; does not include those located at the affected reactor.

operation at power I
Tc

A mode of reactor operation in which the reactor is critical and can
produce nuclear materials.
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outage

A term applied to a process unit (i.e., production or power reactor) taken
out of operation for repair, maintenance, or other servicing.

outfall

The mouth of a drain, sewer, or pipe aa it diachargea effluent to e larger
water body.

Iovate
Tc

I Having an outline like a longitudinal section of an egg with the basal end
broader (e.g., ovate leavea).

parts per million (ppm)

The unit commonly used to represent concentration. In air, ppm is usually

volume constituent per 1,000,000 volumes of air; in water, a weight per
1,000,000 weight or volume units.

Pascal

A metric unit of preesure; 101,000 Paacals is equal to 14.7 pounds per
square inch (psi).

perched

A water-bearing area of small lateral dimensions lying above a more
extensive aquifer.

perennial creek

A stre~ or reach of a etream that flows centinuously throughout the year
and whose upper surface generally stands lower than the water table in the
region adjoining the stream.

periphyton

Organisma that 1ive attached to underwater surfaces.

permeability

Ability of rock or soil to transmit a fluid.

person-rem

The unit of collective radiation dose commitment to a given population;
the sum of the individ~l dOses received by a population segment.
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PH

A measure of the hydrogen ion concentration in an aqueous solution;
specifically, the negative logarithm of the hydrogen ion concentration.
Acidic solutions have a pH from O to 7; baaic solutions have a pH greater
than 7. The corresponding measure for heavy water is PD. 1‘rC

phyaiography

Description of earth surface features, including air, water, and land.

phytoplankton

Planktonic (floating) plants that occur in water.

Piedmont province

Large area forming a plateau at the base of the Appalachian mountaine,
extending from New Jersey to Alabama.

piezometer

A nonpumping well, generally of small dimeter, that is used to measure
the elevation of the water table or potentiometric surface (piezometric
surface).

piezometric maps

Lines of equal groundwater pressure drawn on a map.

piezometric surface

The surface to which water in an aquifer would rise by hydrostatic head.

plume

The elongated pattern of contaminated air or water originating at a
point-source emission, such as a smokestack, or a waste source, such aa a
hazardous waste disposal site.

plutonium (Pu)

A transuranic, heavy (atomic maas = 2&4.06), silvery metal with 15

isotopes that is produced by the neutron irradiation of natural uranium.
The isotope Pu-239 ia the most important isotope, used both in nuclear
weapons and commercial nuclear-power applications.

population (biological term)

All the members of a given species that live at a given time in a
particular area.
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pounds per square inch (psi)

A measure of pressure; atmospheric pressure is about 15 psi.

primary producer

The organisms that occupy the first, and most important, trophic level of
the feeding stratm in a food chain of an ecosystem. Primary producers
are nearly always green plants, and in water might consist chiefly of
unicellular algae,

primary productivity

The yield of food from primary producers available for utilization by
higher trophic levels.

primary system

The system that circulates a coolant (water) through the reactor core to
remove the heat of reaction; also called the process water or heavy-water
system at SRS.

probabilistic risk assessment (PRA)

A comprehensive, logical, and structured methodology to identify and
~c I quantitatively evaluate tha likelihood of significant accident sequences

and their consequences.

production

Tc
Raactor operation at power in which target aaeemblies are irradiated,

quartzite

Very hard, metamorphoeed sendetone.

rad

See ~.

radiation

The emitted particles or photons from the nuclei of radioactive atoms.
SOMe elemente are naturally radioactive; others are induced to become

IC I radioactive by bombardment in a reactor or other particle accelerator,
Naturally occurring radiation is indistinguishable from induced radiation

Tc I in its characteristics,

radiation abeorbed doee (rad)

The baeic unit of absorbed doee
kilogram of absorbing material.

equal to the absorption of 0.01 joule per

GL-28



radioactivity

The spontaneous decay or disintegration of instable atomic nuclei$
accompanied by the emission of radiation,

radioisotopes

Nuclides of the same element (same number of protons in their nuclei) that
differ in the number of neutrons and that spontaneously emit particles or]TC
electromagnetic radiation.

radiometries

Of, or relating to, the measurement of geologic time by means of the rate
of disintegration of radioactive elements.

radionuclide

See ~.

radon

Ga8eOue, radioactive element produced by the radioactive decay of radium. ITc

reactivity

A measure of the ability of an assembly of fissionable material to sustain
a chain reaction (criticality); values greater than 1.000 correspond to

essembliea that are able to sustain a chain reaction, while valuea less
than 1.000 correspond to assemblies that are unable to sustain a chain
reaction. It is equal to the ratio of the number of neutrons present at a
given time to the nuber present one generation or lifetime earlier.

reactor accident

See ~; tizn-ba~ t; revere accm.

reactor charge

The fuel and tarzet a88emblieS loaded into sPecific uo8itions in the
reactor to produce-the desired product; the rea~tor posi~iona occupied by
the assemblies depend on the product and the types of assemblies used.

reactor-year

A unit of time by which accident and core demage frequency are measured;
assumes that more than one reactor can operate during the year (i.e., a
calendar year during which three reactors had operated would be the
experience equivalent of 3 reactor-years); also aesumea that a reactor
might not operate continuously for the entire year (i.e., a reactor
operating only 60 percent of the calendar year would be the equivalent of
0.6 reactor-year).
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receiving waters

Rivers, lakes, oceans, or other bodies of water into which treated or
uatreated wastewaters are discharged.

rem (Roentgen equivalent man)

The unit of radiation dose for biological absorption; equal to the product
of the absorbed dose in rads, a quality factor, and a distribution factor.

reaerve requirement

Tc I A quantity of nuclear materiala as prescribed by the Nuclear Weapons
Stockpile Memorandum that provides a contingency against unexpected
production interruptions or demand surges.

residence time (also retention time)

The period of time during which e substance remains in a designated area.

reverse movement

Movement along a fault surface where the hanging wall has been raised
relative to the footwall.

reverse osmosis

A unit physical process that separates electrolytes (dissolved minerals)
from a liquid strem (usually water) by application of high pressure, to
counteract the normal osmotic flow of. a dilute stresm to a more
concentrated stream when the streams are separated by a semipermeable
membrane; used in water and wastewater treatment.

Tc
Richter scale

I A logaritkic scale for expressing the mafiitude of a seismic disturbance
in terms of the energy dissipated in it.

risk

Accident frequency coupled with the expected consequences; for severe
accidents with high consequences the risk is balanced by the low accident

‘c I ~?~;~qu~~~y!;~ ~~~~=~ence.
“ is defined quantitatively as the product

risk assessment

A process of combining the hazard per unit exposure for a substance with
the probable exposure to that substance to produce an estimate of risk or
hazard to exposed individual or the population from that substance.
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roentgen (R)

A unit of exposure to ionizing X- or gamma radiation equal to or producing
1 coulomb of charge per cubic meter of air; approximately equal to I rad.

roll anchor

A restraint on the primary coolant inlet piping located near the plenum
inlet nozzle that restricts uplift of the reactor plenum and top shield.

ranoff

The portion of rainfall, melted snow, or irrigation water that flows
across ground surface and eventually is returned to streams. Runoff can
carry pollutants into receiving waters.

saltstone

A low-permeability (less than 10-7 centimeter per second) mixture of
cament/flyash/slag or lime/fIyash/slag used to immobilize low-level
radioactive or mixed wastes for disposal in Y-Area or Z-Area at SRS.

sandstone

Clastic rock containing large individual particles visible to the unaided
eye.

saturation temperature

The temperature at which a liquid will boil at a defined vapor pressure.

Savannah River Site (SRS)

An approximately 800-square-kilometer (198,737-acre), controlled-access
area near Aiken, South Carolina, containing industrial facilities that
produce nuclear materials for national defense.

schist

Strongly foliated crystalline rock formed by dynamic metamorphism that can
be split easily into thin slabs, or flakes.

secondary system

The system that circulates a coolant (water) through a heat exchanger to
remove heat from the primary system; also called the cooling water or
light-water system at SRS.

sedimentation

The settling of soil and mineral solids.
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seepage basin

An unlined excavation in the ground to receive aqueous streams containing
chemical and radioactive wastes.

seismic

Pertaining to any earth vibration,

seismicity

The tendency for the occurrence of

seston

All particulate matter, living and

severe accident

especially an earthquake.

earthquakes.

nonliving, present in water.

An accident more severe than the design basis, in terms of fuel damage and
releases of radioactivity, that generally involves multiple failures of
engineered safety features.

sewage

The total of organic waste and wastewater generated by an industrial
establishment or a community.

shale

Tc A fissile rock that is formed by the consolidation of clay, mud, or silt;
has a finely stratified or laminated structure; and is composed of
minerals essentially unaltered since deposition.

short-lived nuclides

~~ I In the context of waste disposal, radioactive isotopes with half-lives no
greater than about 30 years (e.g., cesium-137 and strontium-90).

siltstone

silt having the texture and composition of shale, but lacking its fine
lamination.

Site (or SRS) stream

Any natural stream on the Savannah
these streams to the Savannah River.

River Site: surface drainage is via
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socioeconomic baseline characterization

A description and discussion of the social and economic characteristics of
a study area, including a profile of local govarnmant, housing supply,
land use, and public and private services.

source term

The quantities of materials released during an accident to air or water
pathways and the characteristics of the releases (aerosol or gas, height ~c
snd duration, temperature, etc.); used for determining accident
consequences.

sparger

A device or a piece of equipment (such as a perforated pipe) through which
cmpressed air or other gas enters a liquid and is used to agitate it,
stir it, or remove unwanted dissolved gases by displacement.

special nuclear material

Plutonium, uranium-233, uranim enriched in the isotope 233 or in the
isotope 235, and any other material that DOE determines to be special
nuclear material.

species diversity

The relative abundance of species in the comnnity.

species richness

Tbe number of species within a community.

stack

A vertical pipe or flue designed to exhaust gases and suspended
particulate.

storage coefficient

Volume of water released from storage in a vertical soil column of 1.01‘rc
square meter when the water table declines 1.0 meter.

stratigraphy

Division of geology dealing with the definition and description of rocks
and soils, both major and minor natural divisions.

“strike

The direction or trend that a structural surface (e.g., a bedding or fault
plane) takes as it intersects the horizontal.
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strike-slip movement

Movement along a fault surface where the movement is horizontal and

parallel to the strike of the fault.

succession

Ecological
communities
is reached.

sequence of species in which communities
of a different type, until a climatic climex

are replaced by
type of community

sulfur dioxide (S02)

A heavy, pungent, colorless gas (formed in the combustion of coal), which
is considered a major air pollutant.

sulfur oxides (SOX)

Primarily S02 and S03; common air pollutants.

surface water

All water on the earth’s surface, as distinguished from groundwater.

syndrome
Tc

A collection or aggregate of symptoms.

thermocline

In thermally stratified lakes, the dividing line between the epilimnion
and hypolimnion.

,.

thermoluminescent dosimeter (TLf))

Tc I A radiation detection device that accumulates a dose over a period of time.

transient

Events that could

l’cI reactor than the
reactivity or power

transmisaivity

,,

cause the temporary production of, more heat in the
cooling Systam can remove; also characterized as
transients.

A measure of a water-bearing unit to transmit fluid; the product of the
thickness and the average hydraulic conductivity of a unit. Also, the
rate at which water is transmitted through a strip of an aquifer of a unit
width under a unit hydraulic gradient at prevailing temperature and
pressure.
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transuranic (TRU) waste

Without regard to source or form, radioactive waste that at the end of
institutional control periods is contaminated with radionuclides of ~c
elements higher in the periodical table than uranim with half-lives
greater than 20 years in concentrations greater than 100 nCi/g.

Triassic

First period of the Mesozoic era; thought to be between 245 and 208
million years ago.

tritinm (H-3)

A radioactive isotope of hydrogen, a weak beta emitter with a half-life of
12.3 years.

trophic

Of, pertaining to, nr characterized by a specific level in an ecological ~c
food chain.

unconsolidated

Loosely arranged or unstratified sediment,

updip

upthrow

The wall of a fault that has moved relatively upward.

uranium (U)

A heavy (atomic mass = 238.03), silvery-white metal with lb radioactive
isotopes. One of these isotopes, U-235, is most commonly used as fuel for
nuclear fission, and another, U-238, is transformed into fissionable
Pu-239 following its capture of a neutron in a nuclear reactor. One pound
of completely fissioned uranium has the fuel value of over 1,500 tons of
coal.

vitrification

A waste treatment process that encapsulates or immobilizes radioactive ~c
wastes in a glassy matrix (e.g., borosilicate glass at DWPF) to prevent
them from reacting in disposal sites.
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volatile organic compounds (VOC)

A broad range of organic compounds, often halogenated, that vaporize at
ambient or relatively low temperatures, such aa benzene, acetone,
chloroform, and methyl alcohol.

waste~ hazardous (RCRA)

Any solid waste (can also be semisolid or liquid, or contain gaseous
material) having the characteristics of ignitability, corrosivity,

~c I toxicity, or (chemical) reactivity, defined by RCRA and identified or
listed in 40 CFR 261.

waste, mixed

Waete having both hazardous and radioactive components.

waste, radioactive

Materials from nuclear operations that are radioactive or are contaminated
with radioactive materials, and for which use, reuse,
impractical.

or recovery are

3!E I water-quality standards and criteria

Levels of constituents or characteristics according to the water use
claesification (e.g., drinking water, recreation use, propagation of fieh

‘c I ~~a;&t;forl~~;le; criteria are not.
and agricultural and industrial use). Standards are

water table

The upper surface of the groundwater.

TE Iwetlands

Land or areas exhibiting the following: hydric soil conditions, saturated
or inundated coil during some portion of the year, and plent species
tolerant of such conditions; also, areas that are inundated or saturated
by surface or groundwater at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions.

Tc Wetlands generally include swamps, marshes, bogs, and similar areas.

I
wetlands community alteration

The change from one association of interacting populations of plants and
animala specifically adapted for life in saturated soils to a different
association of interacting populations of plants and animals specifically
adapted to life in saturated soils.
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whole-body dose

Dose resulting from the uniform exposure of all organs and tissues in a

h~an body. (See also ~.)

wind rose

A depiction of wind speed and direction frequency for a given period of
time.

zooplankton

Planktonic (floating) animals that serve as food for fish.

x/Q (Chi/Q)

The relative calcu ated air concentration du
unite 3 ~rare (see/m ). ‘x~ple, (Ci/m$)~~Cf/n~~~ific air reJease;
(gm/m3)/(gm/see) - (see/m ).

= (see/m ) or
I Tc
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2-68, 2-77, 2–88, 3-4S through
3-50, 3-52 through 3-57, 3-60
through 3-62, 3-65, 3-73 through
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3-74, 3-82, 4-23 through 4–24, 4-26,
4-28, 4-36 through 4–39, 4-50, 4-58,
4-67 through 4-69, 4–75, 4-76, 4–106
through L-11O, 4-116 through 4-118,
4-120 through 4-122, 4-126, 4-135,
4-138 through 4–139, 4-157, 5-8

Radiological releases, 4-50, 4-86,
4-101, 4-125, 4-138

Radionuclides, 2-16, 2-35 through
2-36, 2-76, 3-49 through 3-50, 4-21,
4–24, 4-26, 4-76, 4–81, 4-100
through 4-101, 4-115, 4-143, 4-155
through 4-156, 5-13

Reactor operation, S–1 through 8-2,
S–4, 2-1, 2-5, 2-13, 2-17 through
2-18, 2-23, 2-29 through 2-30, 2-39,
2-42, 2-45, 2-47 through 2-48, 2–51
through 2-52, 2–54, 2-58 through
2-60, 2-62, 2-64, 2–67 through 2-68,
2-70, 2-76, 2-87 through 2-89, 3-4,
3-9, 3–14, 3-18 through 3-19, 3-21,
3-34, 3-37, 3–41 through 3–43, 3-46,
3-74, 3-83, 4–1 through 4-6, 4-9-11,
4-13,,4-16 through 4-17, 4-19, 4-21,
4-23 through 4-28, 4-30, 4–32
through 4-33, 4-36 through 4–37,
4-39 through 4–40, 4–49, 4-57, 4–73,
4–75, 4-101 through 4-102, 4-105
through 4-107, 4-115 through 4-117,
4-125 through 4-126, 4-135, 4-137
through 4–139, 4-141, 4-148, 4-152,
4-155, 4-157, 4-159, 5-1 through
5-2, 5-8, 5-12, 5-14

Reactor nafsty, S-2, 2-4, 2–8, 2-38
through 2–39, 2-42, 2–45, 2-51, 2-53
through 2–54, 2-58 through 2-59,
4-44 through 4-45, 4-47 through
4-48, 4-53 through 4-55, 4-104, 4-154

Release category, 4-81, 4-86 through
4-87, 4-91 through 4-93

Resource Conservation and Recovery
Act, 3-58, 4-20, 5-6

Revegetation, 3-37, 4-16 through 4-17,
4–147

Risk assessment, 2–52 through 2-54,
2-60, 2-63 through 2–64, 4-49, 4-75,
4-80, 4-155

,.

Risk, 2-17, 2-22, 2-52 through 2–54,
2-56, 2-58 through 2-61, 2–63
through 2-64, 2-72 through 2-73,
2-77, 3-68, 4-36 through 4-37,
4–45, 4-49, 4–54, 4-56, 4-64,
4-66, 4-73, 4–75, 4-76 through
4-77, 4-80, 4-90 through 4-91,
4-98 through 4-103, 4-105 through
4-106, 4-111, 4-114, 4-133, 4-139
through 4–140, 4-155, 4-157

s

SRL, Savannah River Laboratory, 2-S8
through 2-89, 3-73 through 3-74,
3-76 through 3-83, 4-42, 4-55,
4-86, 4-117 through 4-119, 4-126,
4-153 through 4-159, 5-14

SRS, Savannah River Site, S–1
through s-4, s-14, 1-1, 1-3
through 1–4, 2-1 through 2-5, 2-7
through 2-9, 2-16 through 2–18,
2-20 through 2-21, 2-2S, 2-32,
2–36 through 2–39, 2-45 through
2-46, 2-48 through 2-49, 2-51
through 2-61, 2-63 through 2-68,
2-70, 2-72 through 2-77, 2–88
through 2-89, 3–1 through 3-5,
3-7 through 3-10, 3–12 through
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through 5-11, 5-13
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Safety, s-1 through s-2, 1-1, 2-4
through 2-5, 2-8, 2-20, 2-22 through
2-25, 2-28 through 2-31, 2-33
through 2-34, 2-36 through 2-39,
2-42 through 2-49, 2-51 through
2-61, 2-63 through 2-65, 2-71, 2-73,
2–75, 2-87 through 2-89, 3-9, 3-68,
3-76, 3-80 through 3-81, 4-21, 4-40
through 4-42, 4-44 through 4-45,
4-47 through L-SO, 4-53 through
4-63, 4-67, 4-75, 4-76 through 4-77,
4–80, 4–98 through 4-101, 4-103
through 4-104, 4-106, 4-140, 4-151,
4-153 through 4-154, 4-156 through
4-157, 4-159, 5-1, 5-7 through 5-8,
5-14

Savannah River, S-1, S-3, 1-1, 2-1,
2-4 through 2-5, 2-9, 2-22, 2-35
through 2-36, 2-39, 2-45, 2-58
through 2-59, 2-66 through 2-68,
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through 4–28, 4-30, 4-32 through
4-33, 4-38, 4-40, 4-52, 4-55, 4-104
through 4-106, L-11O, 4-113, 4-116
through 4-118, 4-121 through 4-125,
4-129 through 4-130, 4-135, 4-137
through 4-138, 4–145, 4-149, 4-151
through 4-159, 5-6, 5-10 through
5-12, 5–14 through 5-15

Savannah River Swamp, 2-59, 3-19,
3-41, 3-43, 3-78, 4-8 through 4-9,
4-16 through 4-17, 4-19, 4-116,
4-125, 5-12

Secondary coolant, 2-7, 2-22, 4-3, h-80
Security, 1-2, 2–4, 2-13, 2-45, 2-66
through 2-68, 2-73, 2-75, 3-9, 3-71,
4-110, 4-135, 4-137

Seepage basins, S-2, 2–76, 3-53
through 3–54, 3-80, &-23 through
4-26, 4-28, 4-33 through 4-34,

4-119, 4-138, 4-141 through
4-143, 5-lo

Seismology, 2-88, 3-9, 3-12. 3-83,
4-102, 4-159, S-3

Shortnose sturgeon, 3-42, 3-47
through 3-48, 4-8, 5-10

Site area, k-53, L-105
Six-county area, 3-4 through 3-5,

3-7 through 3-8
Socioeconomic, 4-2, 4-137
Soils, 3-51, 3-56, 3-60, 4-116
Steel Creek, 2-9, 2-22, 2-68, 2-76

through 2-77, 3-14, 3-18 through
3-20, 3-22, 3-25, 3-35, 3-37,
3-41, 3-44 through 3-46, 3-S1,
4-8 through 4-11, 4-13 through
4-14, 4-16 through 4-19, 4-26,
4-28, 4-30 through 4-31, 4-33,
4-46, 4-115, 4-135, 4-137 through
4-138, 4-147 through 4-149,
4-151, 4-153, 4-157 through
4-158, 5-11

Surface water, 3-16, 3-26, 3–56,
3-60, 3-78, 4-3, f4-122through
4-123

T

Target, S-1, S-3, 1-2, 2-5, 2-7
through 2-9, 2-18, 2-20, 2-23,
2-25, 2-27, 2-35, 2-39, 2-48,
2-68, 2-70 through 2-71, 3-1,
4-38, 4-42 through 4-44, 4-46,
4-49, 4-57 through 4-60, 4-62,
4-64, 4-67, 4-73, 4-85, k-90,
4-101, 4-106, 4-111, 4-117
through 4-118, 4-135, 4-137

Termination, S-4, 2-1, 2-68 through
2-70, 2-77, 4-30 through 4-31,
4-64, 4-SO, 4-135 through 4-139

Thermal
Thermal discharge, 2-44, 2-76,
3-22, 3-33, 3-35, 3-37, 3-43,
3-47, 3-80, 4-7, 4-19, 4-117,
&-123, 4–125, 4-137, 4-145
through 4-146, 4–149

Thermal effects, 4-11 through
4-12, 4-17, &-139

Tiger Teem, 2-59, 2-87
Tornado, 3-30, 3-80, 4-1OL, 4-157
Transportation, 3-53, 3-72, 3-74,

4-1, 4-106 through 4-107, 4-110
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through 4-113, 4-117 through 4-118,
4-141, 4-157, 4-159

Tritium facilities, 2-8, 4-118
Tritium, S-1, 1-1 through 1-4, 2-1,

2-3, 2-5, 2-7 through 2-8, 2-16,
2–21, 2-27, 2-53, 2-66, 2-70 through
2-75, 2-88, 3-53 through 3-55, 4-23
through 4-26, 4-28, 4-37 through
4-39, 4-45 through 4-46, 4-54
through 4-55, 4-64 through 4-70,
4-73, 4-76, 4-86, 4-101 through
4-102, 4-110 through 4-111, 4-118
through 4-119, 4-125, 4-137, 4-141
through 4-143, 4-152, 4-155

u

Upgrades, 2-1, 2-4, 2-8, 2-33 through
2-34, 2-36, 2-38 through 2-39, 2-42,
2-45, 2-47, 2-53 through 2-54, 2-60,
2-62 through 2-63, 2-66, 2-72
through 2-73, 4-47, 4-49, 4-53
through 4-54, 4-118

Upper Three Runs Creek, 3-14, 3-26,
3-35, 3-53, 4-14, h-39, 4-115, 4-119

v

VEGP, Vogtle Electric Generating
Plant, 3-7, 3-24, 3-53, 3-75, 3-80,
4-32, 4-102, 4-106, A-121, 4-123
through 4-126, 4-132 through 4-133,
4-157

Vegetation, 3-34 through 3-35, 3-37,
3-44 through 3-45, 3-47, 3-54, 3-81,
4-7, 4-9, 4-16 through 4-19, 4-115,
4-148, 4-158, 5-12

w

Waeta disposal, 2-59, 3-58, 3-62,
3-65, 3-74, 4-20, 4-116 through
4-117, 4-121. .4-126

through 4-120, 4-124, 4-138,
4-142, 4-152 through 4-153,
4-155, 5-6, 5-8 through 5-10

Waste storage, 3-62, 3-65, 4-39,
4-121, 5-9

Water quality, 3-18, 3-21 through
3-22, 3-74, 4-13, 4-125, 4-137,
4-152, 5–10 through 5-12

Water use, 3-18, 3-22, 3-24
Wetlands, S-4, S-14, 2-76, 3-26,

3-33 through 3-37, 3-74, 4-7,
4-13 through 4-14, 4-16 through
4-17, 4-19, 4-114 through 4-117,
4-125, 4-138 through 4-139, 4-146
through 4-148, 4-159, 5-1, 5-12

Wildlife, 3-18, 3-37 through 3-3S,
3-54, 3-74, 3-82, 4-115 through
4-116, 4-146, 4-149, 5-4, 5-6
through 5-7,-
5-15

Wood stork, 4-8
4-125, 5-10,

z

. . . . .
5-10, >-14 thrOugh

through 4-9, 4-116,
5-15

Z-Area saltstone disposal facility,
4-120

Waste management, 5:~, 2-5, 2-36,
2-58, 2-87, 3-27, 3-58 through 3-62,
3-65, 3-75-76, 4-21, 4-39, 4-117



METRIC SYST~

Typically, scientific reports use metric units; therefore, this EIS presents[ ‘rE
metric Wits of measure (meters, liters, grams, etc.) rather than the more
common U.S. Customary Units (feet, gallons, pounds, etc.). However, for ease
Of comprehension, DOE has decided to use the Customary Unit for area, “acre,“
and “River Mile” to denote locations along the length of the Savannah River,
in keeping with U.S. Geological Survey practice. The Summary and some rE
sections alao provide Customary Units in parentheses for ease of cnmprehenaion.

Many of the metric measurements presented include prefixes that denote a
multiplication factor that ig applied to the base standard (e.g., 1 kilometer
= 1,000 meters). The following list presents these metric prefixes:

mega

kilo

hecto

centi

mini

micro

nano

pico

t~

1,000,000(106)

1,000(103)

100(102)

0.01(10-2)

0.001(10-3)

0.000ool(lo-f’)

0.000000001(10-9)

0.000000000001(10-12)

I Tc

See also DOE Order 5900.2 (12/19/80) regarding the uae of the metric system of
measurement.

The following list presents conversion factors for the metric units used in
this EIS as an aid to readers who are more familiar with U.S. Cu8tomary Units.

CONVERSION FROM METRIC STANDARDS TO U.S. CUSTOM4RY UNITS

1 meter = 3.281 feet = 39.37 inches = 1.094 yards
1 kilometer a 0.6214 mile

1 square meter = 10.76 square feet
1 square kilometer = 0.3861 gquare mile = 247.1 acreg

ix



~

1 liter = 61.02 cubic inches = 1.057 quarts
TC I1 cubic meter = 35.31 cubic feet = 1.308 cubic yards = 264.2 gallons

Discha~

1 cubic meter per second = 35.31 cubic feet per second = 1.585 x 104 gallons

per minute

b

1 kilogram = 2.205 pounds (mass)
TC II metric ton = 2,205 pounds = 1.1025 (short) tons

1 newton = 0.2248 pound force

Pressure

1 pascal = 0.02089 pound per square foot
1 kilogram (force) per square meter = 0.2048 pound (force) per square foot

TC I1 megaWatt = 3.413 x 106 BTU per hour = 1,341 horsepower

Velocity

1 meter per second = 3.281 feet per second = 2.237 miles per hour
1 kilometer per hour = 0.6214 miles per hour

Temperature

“C to “F, “C x 1.8 + 32; &ample: 20”C = 20 x 1.8 + 32 = 68°F

x



LIST OF PREPARERS

EIS RESPONSIBILITY

Stuart M. Altman I
U.S. Department of Energy, Office of Savannah River
Restart

M.S., Environmental Radiological Health, New York
University
B.A., Biology, State University of New York at Buffalo ‘c

Ten years. Health physics, radiological safety,
radiological environmental monitoring, regulatory
compliance, emergency preparedness

Principal reviewer of EIS for DOE Headquarters I

Nm Xavier Ascanio

A~ U.S. Department of Energy, Office of Savannah RiverITC
Restart

EDUCATION B.S., Electrical Engineering, Northeastern University

EXPERIENCE Ten years. U.S. Navy Nuclear Propulsion Program; DOE
~ LTY Defense Production Reactors

EIS RESPONSIBILITY Prepared Appendix A for Draft EIS; principal reviewer ~c
of Draft EIS for DOE Headquarters

w Ade1 A. Bakr
I

~ NUS Corporation I
~ TION Ph.D., Groundwater Hydrology, New Mexico Institute of

Mining and Technology Tc

~ Twenty seven years. Groundwater hydrology, aquifer
~Y property characterization, water resource

development, isotope hydrology, contaminant transport
property evaluations, field investigations, spatial
variability of aquifer properties

EIS RESPONSIBILITY Assisted in preparation of Chapter 3

LP-1



NANE Paul J. Behrens

AFFILIATION NUS Corporation

EDUCATION M.S., Biology, University of SOuth FlOrida
B.S., Marine Science, Southampton College, Long
Island University

EXPERIENCE Fourteen years. NEPA compliance, biology, water
TECHNICAL SPECIALTY resources, environmental monitoring, regulatory

compliance

EIS RESPONSIBILITY Coordinated preparation of Chapters 3, 4, and 5

NAME

AFFILIATION

Bruce H. Bradford

NUS Corporation

EDUCATION Ph.D., Civil Engineering, Colorado State University
M.S., Civil Engineering, University of Missouri
B.S., Civil Engineering, University of Missouri

EXPERIENCE Twenty-three years. NEPA compliance, hydrology,
TECHNICAL SPECIALTY hydraulics, water resources, engineering probability,

engineering economy

EIS RESPONSIBILITY Principal Investigator; assisted in preparation of
‘rCI Chapters 1, 2, and 4 and Appendix C

NANE R. Thayer Broili

AFFILIATION NUS Corporation

EDUCATION M.S., Environmental flanagement, Duke University
B.A., English, University of North Carolina

Tc EXPERIENCE Seventeen years. NEPA compliance, regulatory
TECHNICAL SPECIALITY compliance, biology, ecology, water resources,

environmental planning, policy, and mnagement

],1S RESPONSIBILITY Assisted in preparation of Appendix C

LP-2



N- Ronald M. Burd

~ NUS Corporation

~ B.S., Chemistry, Lebanon Valley College
Graduate studies, Franklin & Marshall College,
University of Pittsburgh

EXPERIENCE Forty years. Environmental science, hazardous waste,
~TE HNI A water and wastewater management, water quality, NEPA

assessments and process

EIS RESPOSSIBILITY Deputy Principal Investigator; prepared Summary,
Cover Sheet, Foreword, and Sections 1.2, 2.1.14,
2.1.5, 2.2, 2.3, 3.8, 4.1.6, 4.1.7, 4.1.1.8, 4.2,
4.3; reviewed Chapter 1, Section &.1.5, and
Appendixes B and C ITc

w Alfred P. Canepa

AFFILIATION NUS Corporation

EDUCATION M.A., Geology, Indiana University
B.A., Geology, Bucknell University

Ml!.uma Fifteen yeara. Geology, hydrology, soil science,
T ilNIAL~ water chemistry, quality assurance, environmental

assessments

E~ Prepared Sections 3.4.2, 3.7.2, 4.1.1

N& Paul Chimah

AFFILIATION U.S. Department of Energy, Office of Savannah Rive]
Restart

~E B.S., (Mechanical) Engineering, M. S.
(India)

Universit~

~ Fifteen years.
~

Nuclear powerplant design, qualitj
ICAL SPECIALITY assurance, consultant to utilities

~YE Principal reviewer of EIS for DOE Headquarters

LP–3



w Jon A. Cudworth

NUS Corporation

J.D., Thomas M. Cooley Law School
M.S., Resource Development, Michigan State University
B.S., Resource Development, Michigan State University

Thirteen years. Environmental law and regulation

Reviewed Chapter 5

John A. DiMarzio

NUS Corporation

M.S., Geology, The George Washington University
B.S., Geology, University of Maryland

Five years, Geology, hydrogeology, water qUlitY

Reviewed Chapter 3

Yawar A. Faraa

NUS Corporation

B.S., Nuclear Engineering/Mechanical Engineering,
University of Maryland

Seven yeara. Environmental dose aeae.eamenta,pathway
analyeia, occupational radiological safety, health
physics

Prepared transport and dose models, and health
effects sections of Chapters 3 and f+

LP-4



u Kevin T. Folk

&ILIAT ONI NUS Corporation

EDUCATION B.A., Geoenvironmental Studies, Shippensburg
University of Pennsylvania

a~ One year. Environmental impact assessments, physical
T~ and environmental geology, physical geogrephy,

applied meteorology, end field ecology

W RES ONSIBILIUP Prepared Section 4.1.1.3 and aasisted in the
preparation of Sections 3.4.2 and 3.7.2

M Robert J. Galbo

Us. Department of Energy, Office of Nuclear
Materials Production, Defense Programs

M.S., Engineering Science, Toledo University
B.S., Chemical Engineering, Purdue University

Thirty yeara. Nuclear material supply and demand;
nuclear materials production and processing

Prepared Appendix A, Nuclear Material Supply/Demand
Analysis (Classified), for Draft EIS ITc

w Stephen J. Giebel

NUS Corporation

B.S., Biology/Health Phyeics, Virginia Polytechnic
Institute and Stata University

w~ Five years, Environmental health phyeics and
radiological assessments

Prepared radiological sectione of Chapters 3 and 4

LP-5



u
AFFILIATION

,EDUCATION

RXPERIRNCE
TECRNICAL SPECIALn

EIS R SPOE NSIBILITX

Morton 1. Goldman

NUS Corporation

Sc.D., Massachusetts Institute of Technology
M.S., Nuclear Engineering, Massachusetts Institute of
Technology
M.S., Sanitary Engineering, Massachusetts Institute
of Technology
B.S., Civil Engineering, New York University

Forty years. Corporate Technical Director; senior
management of site evaluation, nuclear and radiation
safety, environmental asseaament. Professional
Engineer

Primary reviewer of EIS for NUS Corporation

Nm Arthur B. Gould, Jr.

AFFILIATION U.S. Department of Energy, Savannah River Operations
Office

EDUCATION M.S., Game Management, Louisiana State UniversitY
B.S., Wildlife Biology, Auburn University

EXPERI~CE Seventeen yeara. Wetlands ecology, wildlife biology,
TECRNICAL 5PECIALTT botany, environmental assessments, radio telemetry

EIS RESPONSIBILITx Branch Chief, Enviroursental Programs Brsnch;
principal reviewer of EIS Chapters 3 and 5, Section
4.1.4, and Appendix B for DOE

M Andrew R. Grainger

AFFILIATION NUS Corporation

EDUCATION M.S., Wildlife Ecology, Utah State University
B.S., Natural Reaourcea, Cornell University

~PERISNCE Twelve yeara. Terrestrial ecology, facility siting,
TECRNICAL SPECIALTY wetlands ecology, endangered species

EIS RESPQNSIBILITx Prepared Sections 3.6.1, 4.1.1.7, and 4.1.6.7

LP-6



m Glen T. Hanson

AFFIL1 ATIO~ NUS Corporation

EDUCATION N.A., Anthropology/Archaeology, Arizona State
University
B.S., Anthropology/Archaeology, Grand Valley State
College

mPERIRNCE Sixteen years. Impacts of construction/operation on ~c
~ archaeological sites

~ Prepared Section 3.1

N-

AF~

EDUCATION

RXPERIRNC~
~ PECIALTY

EE~

w
AFFILIATION

~N

~
~ E TY

EIS RESPONSIBILITY

Ernest C. Harr, Jr.

NUS Corporation

B.S., Zoology, University of Maryland

Twelve years. Radiological impacts to environment/
populations

Reviewed Section 4.1.2

Mary Haughey

U.S. Department of Energy, Office of Savannah River
Restart

B.S., (Mechanical) Engineering, University of
Connecticut

Fourteen years. Design engineer, technical reviewer,
and project management

Principal reviewer of EIS for DOE Headquarters

LP-7



Nm Diane M. Jones

AFFILIATION NUS Corporation

.EDUCATION B.S., Chemical Engineering, Iowa State University of
Science & Technology

EXPERIENCE Five years. Probabilistic risk assessments,
TECSNICAL SPECIALTY reliability/availability/maintainabilityanalYses

EIS RES ONSP IBILITY Principal preparer of subsections related to severe
accidents, natural phenomena, and transportation
accident release risks in Sections f+.1.3 and 4.1.4

Nm William E. Joyce

AFFILIATION NUS Corporation

EDUCATION B.S., Chemical Engineering, University of Connecticut

EXPERIEN~ Twenty-one years. Environmental assessments,
TECSNICAL SPECIALTK radiological dose assessments, transportation impacts

EIS RESPONSIBILITY Reviewed radiological sections in Chapter 4

N& Yong S. Kim

AFFILIATION NUS Corporation

EDUCATION Ph.D., Nuclear Engineering, The Catholic University
of America
S.M., Nuclear Engineering, Massachusetts Institute of
Technology
B.S., Chemical Engineering, The University of
Wisconsin

MYERIENCE Twenty-nine years. Nuclear analysis of light-water
TECffNICALSPECIALTY reactors, nuclear criticality analysis, safety

analysis, in–core fuel management, computer code
development, core design

EIS RESPONSIBILITY Assisted in preparation of Section 4.1.3.1.2

LP-8



w
AFFILIATION

Ruth L. Lindsley

NUS Corporation

M.S., Geology, Syracuse University
B.S., Geology, College of William & Mary

Five years. Hydrogeology, geology, environmental
policy

Prepared Section 3.4.2 and Section 3.7.2

Jasper G. Maltese

NUS Corporation

M.S., Operations Research, The George Washington
University
B.S., Mathematics, Fairleigh Dickinson University

Went y-seven years. Accident analysis, safety
analysis reports, operations research, probabilistic
models, reliability analysis

Coordinated production of Sections 4.1.3 and 4.1.4

Barton C. Marcy, Jr.

NUS Corporation

M.S., Zoology-Ichthyology, University of Connecticut
B.S., Biology, Wake Foreet University

tienty-seven years. Environmental impact studies,
ichthyoplankton and entrainment studies, squatic
ecology, and marine ecology

Principal technical reviewer of EIS for NUS
Corporation

LP-9



w Edward F. Mastal

~FFILIATION U.S. Department of Energy, Office Of Nuclear Energy

EDUCATION M.B.A., University nf Dayton
B.A., Physics, LaSalle University

EXPERIENCE Twenty-seven years. Nuclear weapons maintenance,
TECSNICAL SPEC ALTYI quality assurance, project management, radioactive

waste management, program management

EI E~ Chapter 2 plutonium-238 requirements and production
alternatives

m Matthew S. McCormick

AFFILIATION U.S. Department of Energy, Office of Defense Prngrame

EDUCATION B.S., Civil Engineering, Montana State University

EXPERIENCE Eight years. Nuclear facility (reactor and
TECRNICAL 5PECIAL~ non-reactor) aafety analysis, reactnr operation,

radiation protection

TC EIS RESPONSIBILITY Principal reviewer of Draft EIS for DOE Headquarters

w Laurie L. Moorhead

AFFILIATION NUS Corporation

EDUCATION M.S., Geology, East Carolina University
B.S., Geology, East Carolina University

RXPERIRNCE Three years. Water quality, environmental
TE~ ICAL mECIALTY assessments, nonpoint and point source water

pollution impacts, peat deposits of North Carolina,
peat mining impacts and regulations

EIS RESPONSIBILIU Prepared Sections 3.3.1, 3.3.2, and 3.9 and Appendix B
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U.S. Department of Energy

I

B.S., Management Information Systems, University of
Maryland

Fifteen yeare. Nuclear materials production Tc
operations and planning; nuclear materials
supply/demand analysis; integration of materials
supply schedules and activities with weapon
production schedules and activities

Prepared Appendix A for Final EIS I

Steven J. Nathan

NUS Corporation

B.A., Physics, The Johns Hopkins University

Twenty-seven years. Nuc1ear safety analysis,
radiological analysis. Professional engineer

Principal preparer of Sections 2.1.1, 2.1.2, 2.1.3,
4.1.3.1.4 and 4.1.3.1.5

Jmes L. Oliver

NUS Corporation

B.S., Biology, Murray State University

Eighteen years. Environmental impact assessment,
environmental research, project management,

limnological studies, thermal effects, entrainment
and impingement, ecology

Assisted in preparation and review of Chapters 3 and 4
and Appendix C
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m Jan A. Radder

AFFILIATION NUS Corporation

EDUCATION B.S., Mathematics, Central Connecticut State
Univarsity

~PERIENCE Nineteen years. Probabilistic risk assessments,
TECHNICAL SPECIALTY reliability analysis, safety evaluations

EIS R SPONSE IBILITY Assi6ted in preparation of Sections 2.1.2, 2.1.3, and
4.1.3.1.3

w David L. Reed

AFFI IATI~L NUS Corporation

EDUCATION B.S., Nuclear Engineering, University of Tenneseee

=PE IRNCE Sixteen years. Reactor safety, nuclear analyais,

~ transient and accident analyais, core damage
mitigation, probabilistic risk assessment, reactor
operations

Prepared Sections 2.1.2.2, 2.1.2.3, 2.1.3, 4.1.3.1.3,
and 4.1.3.1.4

u Richard H. Rustad

U.S, Department of Energy, Savannah River Special
Projects Office

M.S,, Nuclear Engineering, North Carolina State
University
B.S., Phyeics, North Carolina State University

~alve yeara. Nuclear navy, control room deeign
reviews, Safety Parameter Display Syetem verification
and validation, thermal-hydraulice laboratory
aeaiatant for nuclear engineering undergraduates

Principal reviewer of EIS for U;S. Department of

Energy-Savannah River Special Projects Office
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w James R. Schinner

~ L ION NUS Corporation

EDUCATION Ph.D., Wildlife Management, Michigan State University
M.S., Zoology, University of Cincinnati
B.S., Zoology, University of Cincinnati

~PE IENCER Seventeen yeare. Wildlife management, terrestrial
~ECHNICAL SPEC ALHI ecology, environmental assessments, environmental

impact studies

~ R Sr~E Section 4.1.1.5

Nm Robert L. Schlegel

AFFILIATION NUS Corporation

Degree of Nuclear Engineering, Columbia University
M.S., Nuclear Engineering, Columbia University
B.S., Chemical Engineering, Massachusetts Institute
of Technology

Twenty-seven years. Radiological dose/health effects
asaeaements, environmenttal impacta

Prepared radiological sections in Chapters 3 and 4

w E. Robert Schmidt

NUS Corporation

M.S., Nuclear Engineering, University of Missouri
B.S., Mechanical Engineering, University of Mi6aouri

Thirty-ona years. Probabilistic risk assessment,
reactor safety

Reviewed Section 4.1.3, Accident Analyeie
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u Eric A. Schweitzer

NUS Corporation

EDUCATION M.U.R.P., University of Pittsburgh
B.A., Economic Geography, Indiana University

~PERIENCE Twenty years. Socioeconomic, land use
TECUNICAL S ECIALTYP

EIS RESPONSIB LIT.YI Prepared section on socioeconomic and land use

m Michael Septoff

AFFILIATION NUS CORPORATION

mATIIJN M.S., Meteorology/Oceanography, New York University
B.S., Meteorology/Oceanography, City College of New
York

EXPERIENCE ~enty-f ive years. Meteorology,
TECRNICAL SPEC=

oceanography,
Y regulatory compliance and permitting, air pollution

assessments, risk assessments, noise and cooling
tower assessments

EIS RESPONSIBILITY Chapter 3 and h

m John O. Shipman

AFFILIATIONN NUS Corporation

DUCA IONT B.A., English Literature, Georgetown University

EXPERIENCE went y-three yeara. Publications management;
TECRNICAL SPECIALTY technical writing and editing; environmental

assessments and impact statements

EIS RESPONSIBILITY Technical editor of the EIS
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N~ G. Thomas St. Clair

A~ AT NUS Corporation

EDUCATION M.S., Environmental Sciences, University of Michigan
B.S., Biology, Adrian College

Seventeen years. Biology. Regulatory compliance,
permitting, waste management

EIS REwO~SIBII,ITY Assisted in preparation of waste management sections
in Chapters 3 and 4 and Appendix C

w James A. Steckel

~ NUS Corporation

EDUCATION B.S., Biology, St. Vincent College

m~ Seventeen years. Aquatic ecology,
TECSNICAL SP

water quality,
ECIALTP radiochemistry, meteorological and air quality

systems, high-level waste environmental assessments,
environmental impact statements, quality assurance
qnality engineering

E~ Prepared Section 4.1.5. Reviewed Chapter 3

w

AFFILIATION

EDUCATION

Patricia K. Stone

U.S. Department of Energy, Savannah River Operations
Office

M.S., School of Civil Engineering, Georgia Institute
of Technology
M.C.P., City Planning, Georgia Institute of Technology
B.B.A., Economics, Georgia Southem College
A.A., Armstrong State College

EXPERI~CE Twenty years. Environmental engineering and water
~ PECIAL resources management, compliance with regulations,

environmental impact assessments, socioeconomic
impact analysis, environmental planning and management

~E Y DOE-SR Task Manager for EIS preparation; principal
reviewer of EIS for DOE-SR Environmental Division
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= Mark A. Symborski

mIL IATION NUS Corporation

EDIJCAT19N M.S., Geology, University of Maryland
B.S., Geology, University of Maryland
B.A., Anthropology, University of Maryland

~ mo years. Surface-water hydrology, groundwater

TECSNICAL SPECIA ~L hydrology, water quality, environmental assessments,
regulatory analysis

EIS RESEONSIBILITT Reviewed Section 4.1.1.5
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AFFILIATION

EDUCATION

EXPERIENCE
TECRNICAL SP CIALnE

EIS RESPONSIBILITY

EIS RESPONSIB~

Seshagiri R. Tasenera

NUS Corporation

M.S., Chemical Engineering, Univeraity of Maryland
M.S., Environments1 Engineering, University of
Maryland
M.S., Chemical Engineering, Osmania University

(ffyderbad,India)
B.S., Chemical Engineering, Osmania University

Fifteen years. Air quality, radiological risk/dose
assessments, environmental assessment, cnoling tower
end thermal/cooling water analyses

Submitted inputs to Sectinn 4.1.4.2

William R. Weiss

NUS Corporation

M.S., Marine Science, University of South Florida
B.A., Biology, Eastern College

Nineteen years. Aquatic ecology, water quality,
environmental impact assessment including thermal and
entrainment/impingementt effects studies, natural
resources management

Assisted in preparation and review of Chapters 3 and
4 and Appendix B and C
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A.B., Dartmouth College
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COMMENTS:

TE

lighting, and backup diesel generators. Human factors
modifications for K–, L-, and P–Reactors addreas
upgrading operating procedures and training to provide
knowledge and skills required to handle nOrmal and
off-normal operational events.

In its preparation of this Final EIS, DOE considered
both written comments sent to DOE and oral and written
comments received during public hearings in Savannah,
Georgia (May 31, 1990); Columbia, South CarOlina (June
5, 1990); and Aiken, South Carolina (June 8, 1990).

iv
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A. UNITED STATES CONGRESS

A.1 SENATORS FROM AFFECTED AND ADJOINING STATES

Honorable Strom Thurmond Honorable Sam Nunn

Honorable Ernest F. Hollings Honorable Wyche Fowler, Jr.

A.2 UNITED STATES SENATE COMNITTEES

Honorable Quentin N. Burdick
Chairman, Codtt ee on Environment
and Public Works

Honorable John H. Chafee
Ranking Minority Member
Cohttee on Environment and
Public Works

Honorable Sam Nunn
Chairman, Committee on Armed
Services

Honorable John Warner
Ranking Minority Metier
Committee on Armed Services

Mr. Arnold L. Punaro
Staff Director, Conunittee on
Armed Servicea

Honorable Robert C, Byrd
Chairmen, Conunittee on
Appropriation

A.3 UNITED STATES SENATE SUBCOMNI TTEE8

Honorable J. James Exon
Chairmen, Subcommittee on
Strategic Foroea and Nuclear
Deterrence
Co@ttee on Armed Services

Honorable Strom Thurmond
Ranking Minority Member
Subcormn.itteeon Strategic
Forces and Nuclear Deterrence
Co&ttee on Armed Services

Honorable J. Bennett Johnston
Chairman, Subcommittee on
Energy and Water Development
Committee on Appropriations

Honorable Mark O. Hatfield
Ranking Minority Member
Cotittee on Appropriations

Honorable John Glenn
Chairman, Codttee on
Government al Affairs

Honorable William V. Roth, Jr,
Ranking Minority Member
Comittee on Governmental
Affairs

Honorable J. Bennett Johnston
Chairman, Committee on Energy
and Natural Resources

Honorable James A. McClure
Ranking Minority Member
Codttee on Energy and
Natural Reaource8

Honorable Mark 0, Hatfield
Ranking Minority Member
Subcotittee on Energy and
Water Development
Codttee on Appropriating

Honorable Wendall H. Ford
Chairman, Subcommittee on Ener~
Research and Development
Co?mnittee on Energy and Natural
Resources

Honorable Pete V. Domenici
Ranking Minority Me!nber
Subcodttee on Energy Research
and Development
Cotittee on Energy and Natural
Resources
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A.4

A.5

A.6

A.7

UNITED STATES HOUSE OF REPRESENTATIVES FROM AFFECTED AND ADJOINING STATES

Honorable Butler Derrick Honorable Lindsay Thomas

Honorable Floyd Spence Honorable Doug Barnard, Jr.

Honorable Arthur Ravenel, Jr.

UNITED STATES HOUSE OF REPRESENTATIVES FROM OTHER STATES

Honorable Joe Barton Honorable

Honorable Michael Bilirakis Honorable

Honorable Jack Brooks Honorable

Honorable Sonny Callahan Honorable

Honorable William E. Dannemeyer

uNITED STATES HOUSE OF REPRESENTATIVES cOMMITTEES

Jack Fields

Howard C. Nielson

Michael G. Oxley

Don Ritter

Honorable Les Aspin
Chairman, Cohttee on Armed
Services

Honorable William L. Dickinson
Ranking Minority Member
Cotittee on Armed Services

Honorable John M. Spratt, Jr.
Chairman, DOE Defense Nuclear
Facilities Panel
Cotittee on Armed Services

Honorable Jon Kyl
Ranking Minority Member
DOE Defense Nuclear Facilities
Panel
Conunittee on Armed Services

Honorable John Conyers, Jr.
Chairman, Conunittee on
Government Operations

Honorable Frank Horton
Ranking Minority Metier
Committee on Government
Operations

Honorable John D. Dingell
Chairman, Codttee on Energy
and Connnerce

Honorable Norman F. Lent
Ranking Minority Metier
Conunittee on Energy and
Commerce

Honorable Jamie L. Whitten
Chairman, Conunittee on
Appropriations

Honorable Silvio O. COnte
Ranking Minority Member
Connnittee on Appropriations

UNITED STATES HOUSE OF REPRESENTATIVES SUBCOMMITTEES

Honorable Phillip R. Sharp Honorable Carlos J. Moorhead
Chairman, Subco6ttee on Ranking Minority Member
Energy and Power Subcouanittee on Energy and Power
Committee on Energy and Committee on Energy and Comerce
Conunerce
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Honorable John D. Dingell
Chaimn, Subco@ttee on
Oversight and Investigations
Committee on Energy and Conunerce

Honorable Thomas J. Bliley, Jr.
Ranking Minority Metier
subcommittee on Oversight and
Investigateions
Committee on Energy and Comerce

Honorable Les Aspin
Chairman, Subconnnittee on
Procurement and Military
Nuclear Systems
Committee on Armed Services

Honorable Jim Courter
Ranking Minority Me-r
Subconnnittee on Procurement
and Military Nuclear Systems
Conmdttee on Armed Services

Mr. Robart E. Schafer
Professional Staff Member
Subconunittee on Procurement
and Military Nuclear System8
Conunittee on Anneal Services

Honorable Tom Bevill
Chairman, Subcodttee on
Energy and Water Development
Codttee on Appropriations

B. FEDERAL AGENCIES

B.1 NATIONAL OFFICES

Advisory Council on Historic
Preservation

Dr. Frank Press
President, National Academy of
Sciences

u.S. Nuclear Regulatory
Commission
Office of Nuclear Material
Safety and Safeguards

Director, U,S. Arms Control
and Disarmament Agency

Director, Office of Radiation
Programa
u.S, EnviroWntal Protection
Agency

Honorable John T. Myers
Ranking Minority Member
Subcodttee on Energy and
Water Development
Connnittee on Appropriations

Honorable Mike Synar
Chairman, Subcodttee on
Environment, Energy and
Natural Resources
CO&ttee on Goverment
Operations

Honorable William F. Clinger, Jr.
Ranking Minority Member
Subconnnittee on Environment,
Energy and Natural Resources
Codttee on Governxnent
Oparationa

Honorable James H. Scheuer
Chairman, Subcouunittee on Natural
Resources, Agriculture Research
and Environment
Corrnnitteeon Science, Space and
Technology

Honorable Claudine Schneider
Ranking Minority Metier
Subconnnittee on Natural
Resources, Agriculture Research
and Environment
Cotittee on Science, Space and
Technology

U.S. Department of Comrce
Deputy Assistant Secretary
Intergovernmental Affairs

U.S. Department of Defense
Headquarters
Director, Environmental Policy
DAEN-’LCE

U.S. Department of Justice
Land and Natural Resources
Division

U.S. Department of Labor
Occupational Safety and Health
Acbninistration
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U.S. Department of the
Interior
ATTN : Director, Office of
Envirorunental Project Review

Office of the Assistant of the
Secretary of Defense
(Atomic Energy)

U.S. Department of Defense -
Pentagon

Ms. Dinah Bear
General Counsel, Council on
Environmental Quality

Mr. Robert Fairweather
Environmental Branch, Natural
Resources Division
Office of Management and
Budget

MI. Joseph S. Hezir
Deputy Associate Director
Energy and Science Division
Office of Management and
Budget

B.2 REGIONAL oFFICES

Director, National Marine
Fisheries Service
Southeast Region

Mr. William Abercrombie

State Conservationist, Soil

conservation Service

U.S. Department of Agriculture

Mr. John E. Alcock
Regional Forester, Southern
Regional OffiCe
U.S. Forest Service
U.S. Department of Agriculture

Mr. Roger L. Banks
Field Office Supervisor
Endangered Species OffiCe
U.S. Fish and Wildlife Service
U.S. Department of the Interior

Major General R. M. Bunker
Division Engineer, South
Atlantic Division
u.S. Army Corps of Engineers

Mr. Clarence Ham
Charleston District, SAC CO-P
U.S. Army Corps of Engineers

U.S. Department of State
ATTN : Director, Office of
Environmental PrOteCtiOn

Mr. Larry COKCOran
Us. Department of Justice
Land and Natural Resources
Division

Mr. Jim Reisa
Environmental Studies and
Toxicology
National Academy of Sciences

Mr. Richard E. Sanderson
Director, Office of Federal
Activities
Us. Environmental Protection
Agency

Mr. Kenneth Kumor
National Aeronautics and Space
Administration

Mr. Rod Cherry
District Chief, Water
Resources Division
U.S. Geological Survey

Mr. Ken Clark
Public Affairs Officer
U.S. Nuclear Regulatory
Cotission, Region II

Mr. David ColeInan
Savannah District, SAS-PD-E1
U.S. Army Corps of Engineers

Mr. Leonard L. Dowd
Site Coordinator, U.S. General
Accounting OffiCe

Mr. Joseph R. Franzmathes
Assistant Regional
Administrator, Office of
Policy and Management
U.S. Environmental Protection
Agency, Region IV

Ms. Loretta Hanks
Director, OffiCe of
Congressional Affairs
U.S. Environmental Protection
Agency, Region IV
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Mr. Larry Hardy

Area Supervisor, Habitat
Conservation Division
National Marine Fisheries
Service

Mr. David Hopkins
DOE Coordinatorr Federal
Activities Branch
U.S. Environmental Protection
Agency, Region IV

Mr. Greer C. Tidwell
Administrator
U.S. Envirorunental Protection
Agency, Region IV

Lt. Colonel James l!.Scott
District Engineer, Charleston
District, SAC CO-P
U.S, Army Corps of Engineers

Mr. Arthur G. Linton
Federal Facilities Coordinator
Federal Activities Branch
Office of Policy and
Management
U.S. Environmental Protection
Agency, Region IV

Dr. David E. Clapp
Environmental Health Scientist
Center for Environmental
Health and Injury Control
Centers for Disease Control
U.S. Department of Health and
Humsn Services

Mr. Steve Gilbert
U.S. Fish and Wildlife Service
U.S. Department of the Interior

Colonel R. V. LoCurio
Connnander, Corps of Engineers,
Savannah District
ATTN : Planning Division
U.S. Department of the Army

B. 3 DEPARTMENT OF ENERGY OFFICES

Mr. William H. Young
Assistant Secretary for
Nuclear Energy

Mr. Dominic J. Monetta
Director, Office of New
Production Reactors

Mr. Frank Redmond
Chief, Federal Activities Branch
Office of Policy and Management
U.S. EnviroDmsntal Protection
Agency, Region IV

Dr. Gerald Miller
Ecologist, Environmental
Policy Section
Federal Activities Branch
Office of Policy and
Management
U.S. Environxrental Protection
Agency, Region IV

Mr. Heinz Mueller
Environmental Policy Section
Federal Activities Branch
Office of Policy and Management
U.S. Environmental Protection
Agency, Region IV

Mr. Charles Oravetz
Protected Species Management
Branch
Chief, Southeast Regional Office
National Marine Fisheries
Service
U.S. Department of Comerce

Mr. Warren T. Parker
Field Office Supervisor
Endangered Spacies Office
U.S. Fish and Wildlife Service
U.S. Department of the Interior

Mr. James W. Pulliamr Jr.

Regional Direct or (AE), Office
of the Environment
Fish and Wildlife Service
U.S. Department of the Interior

MI. David Crosby
U.S. Army Corps of Engineers
Savannah District

Mr. Steven Blush
Director, Office of Nuclear
Safety

Mr. Michael W. Conley
Assistant Inspector General
Office of Assistant Inspector
General for Inspections and
Analysis
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Mr. Ben Gannon
Operations and Projects Division
Office of Defense Waste and
Transportation Management

Dr. Jeffrey M. Steele
Office of Naval Reactors

Mr. John E. Scorah
Operations Division, Office of
Nuclear Materials Production

Mr. Virgil Trite
Operations and Projects
Division
Office of Defense Waste and
Transportation Management

MS. Judith M. DeMai re
Executive Director, Office of
Inspector General

Mr. Richard D. Brooks
Program Manager
uSC Department of Archaeology
and Anthropology
Savannah River Operations
Office

Mr. N. C. Aquilina
Manager, Nevada Operations
Office

Mr. Carl A. Mazzola
Site Project Office Director
Stone & Webster Engineering
Corporation
cfo Office of External Affairs
Savannah River Operations
Office

Ms. Debbie Bergqui St
Office of Chief Counsel
Idaho Operations Office

Ms. Liz Bracken
Richland Operations Office

Mr. Thomas J. Rowland
Acting Director, WeSt ValleY
Project Office
Idaho Operations Office

B.4 NATIONAL LABORATORIES

Battelle-Pacific Northwest
Laboratory
Technical Inforx’nation
ATTN : Fran Stanley

Mr. Robert M. Carosino
Office of Chief Counsel
Richland Operations Office

Dr. David T. Goldmsn
ACting Manager, Chicago
0perati0n3 Office

Mr. Peter J. Dir-at
Radiological Safety Branch
Operational Safety Division
Idaho Operations Office

Mr. B. R. Fritz
Enviro-nt, Safety, and
Health Division
Chicago Operations Office

Mr. A. A. Pitrolo
Manager, Idaho Operations
office

Mr. Roger K. Heusser
Deputy Director, DP-32. 1
Office of Classification and
Technology Policy

Mr. Joe LaGrOne
Manager, Oak Ridge Operations
office

Mr. Leo E. Little
Project Manager, Grand
Junction Project Office

Mr. Robert M. NelsOn
Rocky Flats Operations Office

Mr. Donald W. Peannan, Jr.
Manager, San Francisco
Operations Office

Mr. B. G. Twining
Manager, Albuquerque

operations Office

Mr. J. P. Wagoner
Acting Manager, Richland
Operations Office

Mr. David Wilfert
Oak Ridge Operations Office

Dr. Richard Adams
Energy System Department
Battelle-Pacific Northwest
Laboratory
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Mr. Larry E. Being

Waste Management Operations
Argonne National Laboratory

Ms. Betty Desimone
Knolls AtOmiC Power Laboratory

Mr. George Flanagan
Oak Ridge National Laboratory

Mr. Harley Freeman
Battelle-Pacific Northwest
Laboratory

Mr. Frank A. Guevara
Los Alamos National Laboratory

Ms. Shirley Gydesen
Technical Information
Hanford Technical Library
Battelle-Pacific Northwest
Laboratory

Mr. Andrew P. Hull
Safety and Environmental
Protection Division
Brookhaven National Laboratory

Mr. D. W. Lee
Oak Ridge National Laboratory

Mr. Larry Long
Martin-Marietta Energy Systems,
Inc.
Oak Ridge National Laboratory

Mr. Pete Mellinger
Battelle-Pacific Northwest
Laboratory

Mr. C. M. Seabourn
Los AlamOs National Laboratory

Ms. Virginia M. Over.?by
Earth Sciences Department, L-206
University of California
Lawrence Livennore National
Laboratory

c. STATE OF SOUTH CAROLINA

C.1 STATEWIDE OFFICES

Honorable Carroll A. Campbell
Governor of South Carolina

Mr. Thomas Row
Program Director, Nuclear
Waste Program

Oak Ridge National Laboratory

Dr. R. M. Reed
Oak Ridge National Laboratory

Ms. Carol Herzenberg
EES Division
Argonne National Laboratory

Mr. W. A. Mihalco
Envirorunental Engineering
Radiological Controls and
Engineering
Bettis Atomic Power Laboratory

Mr. J. R. Trabalka
Martin-Marietta Energy Systems,
Inc.
Oak Ridge National Laboratory

Ms. Joan Walsh
Document Library
Knolls Atomic Power Laboratory

Mr. EnUIIettB. Moore, Jr.
Office of Technology,
Planning, and Analysis
Environmental and Safety Risk
Management
Battelle-Pacific Northwest
Laboratory

Mr. Tim E. Myrick
Radioactive Waste Management
Operations Division
Oak Ridge National Laboratory

Dr. J. R. Naidu
Safety and Environmental
Protection Division
Brookhaven National Laboratory

Ms. Tillie Rickert
Oak Ridge National Laboratory

Honorable Nick A. Theodore
Lieutenant Governor of South
Carolina
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Mr. H. G. Shealy, Chief
Bureau of Radiological Health
South Carolina Department of
Health and Environmental
Cent rol

Mr. Jack Smith
Staff Attorney
South Carolina Coastal council

Mr. Hank W. Stallworth
Deputy Director
Water Resources ConwIission

Mr. Eric P. Thompson
Executive Director
Lower Savannah Council of
Governments

Dr. James A. Timmennan, Jr.
Executive Director
South Carolina Wildlife and
Marine Resources Departmnt

C.5 LOCAL AGENCIES

Director, Aiken County
Planning Connnission

Chairman, Allendale County
Council

President, Barnwell Chatier of
Connnerce

Chaizx@.an,Barnwell COunty
Council

City AMnistrator, City of
North Augusta

Chairman, Jackson Town Council

Mr. w. Scott Barnes

COUntY Administrator, Aiken
County

Ms. Elizabeth S. Benton
Assistant Superintendent for
Administrative Area 4
Aiken County Public Schools

Dr. Joseph R. Brooks
Superintendent, Aiken County
Public Schools

Mr. J. Carrel Busbee
Director, Public Safety Office
City of Aiken

Mr. HartSill W. Truesdale
Chief, Bureau of Solid and
Hazardous Waste Management
South Carolina Department of
Health and Environmental
Centrol

Mr. Alfred H. Vang
Executive Director
Water Resources Connnission
State of South Carolina

Dr. Richard N. Winn
Assistant Marine Scientist
Marine Resources Research
Institute
South Carolina Wildlife and
Marine Resources Department

Ms. Sara B. Ridout
City Clerk, City of Aiken

Mr. Fred B. Cavanaugh, Jr.
Aiken City Council
Mayor Pro ten

Mr. Ralph F. Cullinan
Aiken County Council

Mr. Tim Danger field
Governmental Affairs
Greater Aiken Chatiar of
Cowmerce

Mr. Bobby R. Mauney
Coordinator, Aiken County
Civil Defense

Mr. William D. Moss, Jr.
General Manager, Beaufort-Jasper
Water & Sewer Authority

Ms. June H. Murff
President, Greater Aiken
Chamber of Commerce

Mr. George Nelson
President, Chamber of comerca
of Greater North Augusta
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Mr. Charles O. PeytOn
Chairman of the Board
BeaufOrt-Jasper Water & Sewer
Authority

Mrs. Peggy Reinhart
CIO Barnwell County Office
Building

Mr. Don Rothwell
Aiken County Young Republicans

Mr. Carrel H. Warner
Chairxnan, Aiken County Council

c.6 LOCAL OFFICIALS

Honorable Thomas B. Brady
Mayor of Williston

Honorable Thorns Greene
Mayor of North AuguSta

Honorable William Holmes
Mayor of Allendale

Honorable Carroll J. Johnson
Mayor of Blackville

Honorable E. T. Moore
Mayor of Snelling

D. STATE OF GEORGIA

D.1 STATEWIDE OFFICES

Honorable Joe Frank Harris
Governor of Georgia

Honorable Zen Miller

Lieutenant Governor of Georgia

Honorable Michael Bowers
Attorney General

Mr. Ed Saxon
Beau fort-Jasper Water 6 Sewer
Authority

Mr. W. J. Wall, Jr.
Chairman, Allendale City
Council

Mr. Roland Windham
City Manager, City of Aiken

Mr. Dean Hunter
City Manager, City of Beaufort

Honorable Mason J. Rollo
Mayor of Jackson

Honorable H. Creech Sanders
Mayor of Barnwell

Honorable Randy W. Shaw
Mayor of New Ellenton

Honorable David M. Taub
Mayor of Beaufort

Honorable H. Odell Weeks
Mayor of Aiken

Mr. C. H. Badger
Atinistrator, Georgia State
Clearinghouse Office of
Planning and Budget

Mr. Rick Stancil
Press Secretary, Office of the
Governor

D.2 STATE LEGISLATORS

Honorable Frank A. Albert Honorable Jake Pollard, Jr.

Honorable Thomas F. Allgood

Honorable George M. Brown Honorable Donald E. Cheeks
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Honorable Jack Connell

Honorable Bobby Harris

Honorable William S. Jackson

D.3 STATE AGENCIES

Public Information Officer
Georgia State Department of
Defense
Civil Defense Division

Industrial and Domestic Water
Supply Connnission
Water Operations Director

Mr. Lonice Barrett
Codssioner, Georgia
Department of Natural
Resources

Mr. Jim Hardeman
Envirorunental Radiation
Programs
Environmental Protection
Division
Georgia Department of Natural
Resources

D.4 LOCAL AGENCIES

President, Augusta City
Council

Director, Augusta-Richmond

County Planning Cotission

County Atinistrator, Burke
County

Chairman, Burke Count y

Cotissioners

Burke County Courthouse

Burke County Emergency
Management Agency
ATTN: Chief Porterfield

Director, Central Savannah
River Area Planning and
Development Commission

Executive Vice P=e~ide~t

Chatier of Comerce of G~eateI

August a

Honorable Mike Padgett

Honorable Charles Thorns

Honorable Charles W. Walker

Mr. Harold Reheis
Director, Georgia Department
of Natural Resources

Mr. Fred Lehxrmn
Program Manager, Surface Water
supply
Georgia Department of Natural
Resources

Mr. J. L. Setser
pr09ram Coordination Branch
Environmental Radiation
Programs
Environmental Protection
Division
Georgia Department of Natural
Resources

Chairman, Chatham County
Comission

County Administrator, Richmond
County

President, Savannah Area
Chafier of Connnerce

Mr. A. K. HaSan
Augusta City Council

Mr. Albert M. Hedge, Jr.
Metro Augusta Chamber of
Connnerce

Mr. Ken Matthews
Savannah Area Chamber of
Commerce
Resources and EnvirONnent
Ccmnnittee

Mr. Tim Maund, Director
CS?.A Planning and Development
Commission
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Mr. Dean Moss Mr. Larry Stuber
Beaufort-Jasper Water and Savannah Area Chamber of
Sewer Authority Conunerce

D .5 LOCAL OFFICIALS

Honorable Charles A. DeVaney Honorable John P. Rousakis
Mayor of Augusta Mayor of Savannah

Honorable George L. DeLoach
Mayor of Waynesboro

E. ENVIRONMENTAL AND PUBLIC INTEREST GROUPS

E.1 NATIONAL

Council for a Livable World

Defenders of Wildlife

Environmental Defense Fund, Inc.

Environmental Policy Institute

League of Women Voters of the
United States

National Audubon Society

National Wildlife Federation

Natural Resources Defense
Council, Inc.

The Nature Conservancy

Sierra Club

Sierra Club Foundation

Mr. Steven Aftergood
Senior Research Analyst
Federation of American
Scientists

Mr. David Albright
Federation of American
Scientists

Mr. James E. Beard
Friends of the Earth

Mr. Daryl Kimball
Physicians for Social
Responsibility

Dr. Thomas B. Cochran
Natural Resources Defense
Council, Inc.

Dr. Milton Hoenig
Scientific Director
Nuclear Control Institute

Mr. Jim Launib
Natural Resources Defense
Council

Mr. Paul Leventhal
President
Nuclear Control Institute

Ms. Peg Stevenson
Greenpeace USA, Inc.

Ms. Alice Thomas
Natural Resources Defense
Council

Chris Zimer
Greenpeace USA, Inc.

Ms. Melinda Kassen
Staff Attorney
Environmental Defense Fund

Mr. Daniel Hirsch
Committee to Bridge the Gap

MS. Annette Chmielewski
Environmental Defense Fund Inc.
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E.2 SOUTH CAROLINA

National Audubon Society
South Carolina Chapter

Carolina Peace Resource Center

Chairperson, Central Savannah
River Area Health Project

Piecbnont Organic Movement

Executive Director
The South Carolina Wildlife
Federation

MS. Becky Allen
Greenpeace USA, Inc.

Mrs. Mary AllStrOm

Children’ s Vigil/World Summit
for Children

Ma. Kathy A. Brown
South Carolina Wildlife
Federation

Mr. Brett Bursey
Grass Roots Organizing
Workshop

Mr. B. A. Bursey
Federation for PKOgreSs
Southern Regional Office

Mrs. Elizabeth S. Christensen
Aiken County Republican Party

Ms. Catherine N. Coleman
RESULTS

Mr. David B. Gohagan
Energy Research Foundation

Ms. Genevieve D. Compton
Young Environmentalists for a
Living and Loving Earth

Mr. Brian Costner
Energy Research Foundation

Mr. John P. Dawkins
Earth First/Greenpeace/Young
Environmentalists for a Living
and Loving Earth

Miss Anastasia K. Eddins
IRMO Direct Enviromntal
Action

Mr. Edward V. Fenton
National Association of
Radiation Survivors

Dr. Howard T. Gilchrist
Friends of the Savannah River
Site

Mr. Kevin A. Gray
Coalition for Human
Development 6 Program
Change/SC Rainbow Coalition

Ms. Rebecca Hardee
Energy Research Foundation

Ms. Frances Close Hart
Board Chairperson
Energy Research Foundation

Mr. Marcus B. Hightower
Young Environrnentalists for a
Living and Loving Earth

Miss Charlice G. Hurst
Young Environmentalists for a
Living and Loving Earth

Dr. Albert E. Jabs
Lutheran Human Relations

!.lr.J. David Jameson
Economic Development
Partnership

Mrs. Sue Jane Johnson
Grass Roots Organizing
Workshop

Mr. Anthony A. Jones
Ironworkers Local Union #709

Dr. Mary T. Kelly
League of Women Voters of
South Carolina

Miss Sally A. Koch
Students for the Ethical
Treatment of Animls

Mr. Art Dexter

Prayer for Peace
Mr. Terrence LariInar
National Audubon Society
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Mr. G. L. Locklear
South Carolina Organic
Association

Mr. Michael Lowe
Greenpeace USA, Inc./Palmetto
Alliance

Mr. Michael F. Lowe
Energy ReSea rch Foundation

Mr. Glenn E. Lynn
Vice President
Ironworkers Local Union #709

Ms. Renee Marvin
Greenpeace USA, Inc.

Mr. Keith McKenney
Econotic Development
Partnership

Mr. Vernon E. Mundy
Body of Christ

Ms. Maureen A. Nery

Piedmont Peace Resource Center

Mr. Daniel L. Sobsl
Earth First

Miss Mary Niedzwiecki
Prayers for Peace Group

Mr. Nelson Rivers, III
National Association fox the
Advancement of Colored People

Ms. Meagan R. Rosser
Young EnviroDmsntalists for a
Living and Loving Earth

Ms. Tricia D. Simpson
Students for the Ethical
Treatment of Animals

E .3 GEORGIA

Mr. CaClos Alonzo

Greenpeace USA, Inc.

MS. AmY Conley
Greenpeace USA, Inc.

Ms. Nancy Ancrom
Network for Constructive Evolution

Mr. Bryan L. Spigner
Citizen/ SETA/IDEA

Dr. Mitchell J. Wolin
South Carolina Eye Institute

Miss Heather Lynn Swallowe
Students for the Ethical
Treatment of Animals

MS. Ruth Thomas
President
Environmentalists, Inc.

Ms. Marjorie R. Trifon
RESULTS/Children’ g Vigil/World
Sununit for Children

Mr. Merll Truesdale
Grass Roots Organizing
Workshop

Dr. Zoe G. Tsagos
League of Women Voters of
Northern Beaufort County

Ms. Lolita T. Watson
League of Women Voters of
Northern Beaufort County

Mr. Tomy B. Wessinger
Chairman, Economic Development
Partnership

Ms. Margaret L. West

League of Women Voters of
South Carolina

Mrs. Carol Winans
League of Women Voters of
Georgetown County

Georgians Against Nuclear
Energy

Mr. James A. Abbott
Students for Environment al
Awareness

Mrs. Lawrence Barroll
Trustees Garden Club

Elements Magazine
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Mr. Edward D. Arnold
Physicians for Social
Responsibility-Atlanta

Mr. Woodrow A. -11
Pltiers & Steamfitters Local
Union #150

Ms. Cheryl Ann Bzackin
Coastal Citizens for a Clean
Enviroment

Ma. Pamela Blockey-O’ Brien
International Fellowship of
Reconciliation and National
Clergy and Laity Concerned

Ms. Susan Boee
SANE/FREEZE

Mr. Jeff Bridgers
Coordinator, Citizens For
Clean Air

Ms. Eliza O. Everette
Greenpeace USA, Inc.

Ms. Virginia Brown
League of We-n Voters of
Georgia

Ma. Jean O, Brown
Coastal Citizens for a Clean
Environment

Mr. Kip C. Campbell
Greenpeace USA, Inc.

Mr. Tom Clements
Greenpeace USA, Inc,

Mr. Timothy J. Connor
Energy Research Foundation

Ms. Lynn A. Corliss
Coastal Citizens for a Clean
Enviro-nt

Ms. Audrey J. Doukas
Sierra Club

Mr. Neil Dulohsry
Vice Chairman, Students for
Environmental Awareness

Mr. Moses Dunn
Labor Union #1137

Dr. Daniel M. Evarett
Athens Peace Coalition

Ms. Amsnda W. Everette
Greenpeace USA, Inc.

Mr. Edward E. Floyd
Local Union #1137

Dr. Adam O. Gold9tein
Physicians for Social
Responsibility

Dr. Judith E. Gordon
Nuclear Coordinator
South Carolina Chapter of
Sierra Club

Mr. Charles 1. Hardigree
Plumbers & Steamfitters Local
Union #150

Mr. A. K. HaSan
Friends of the Savannah River
Site

MB. Cheryl D. Jay
Coastal Citizens for a Clean
Environment

Ms. Alison L. Jones
Studenta for Environmental
Awareneas

Mrs. Doris G. Jorden
League of Women Votera

Ms. Judy Jennings
Coastal Group - Sierra Club

Ms. Nancy Kaiser
Southern Statea Energy Board

M9. Deborah A. Kearney
Coastal Citizena for a Clean
Environment

Mr. G. Robert Kerr
The Georgia Conservancy

Dr. Harry L. Keyserling
Phyaiciane for Social
Responsibility
Atlanta Chapter

Mrs. Joan O. King
20/20 Vision

Ms. Kathryn L. Kyker
Athens Peace Coalition

Mr. Edgar West
Ironworkers Local Union #709
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tiss Geraldine LeMay
League of Women Voters of
Georgia

Mr. William S. Lewis
Coastel Citizens for a Clean
Environment

Mr. John X. Linnehan
Metanoia Community

Ms. Martina W. Linnehan
Metanoia Co~UnitY

Dr. Paul F. MilneX
Physicians for SOCial
Responsibility

Mr. Frederick Nadelman
Coastal Citizens for a Clean
Environment

Mr. HanS Neuhau9er
Coastal Director
The Georgia Conservancy

Mr. John R. Pet rov
Lassiter High School ResCue
Club

Mr. Robert G. Randall, II
From Trident to Life Campaign
G1ynn Enviromnt al Coalition
Peaceweavers

Mr. Doug Shoemaker
Greenpeace USA, Inc.

E .4 OTHER STATES

Ms. Leigh A. Benson
Labat-Anderson Inc.

Mr. Tim Connor
Hanford Education Action
L8@gU0

Mr. Karl Ford
Ecology of Environment

Mr. Jams C. Loo~S
Cetacean Relations Society

Mr. John M. Ravage
Greenpeace USA, Inc.
World Wildlife Federation
Clean Air Council

Ma. J. Y. Shorthouse
Georgiana Againat Nuclear
Energy

Ms. Rebecca R. Shortland
Editor, Georgia Water Line
The Georgia Conservancy

Ms. Melanie K. Smith
Athena Peace Coalition

Ms. Ellen SpearS
SANE/FRZEZE: Campaign for
Global Security

Ms. Pamela F. Stainea
Coaatal Citizena for a Clean
Environment

Mr. Scott A. starling
Athena Peace CoalitiOn

Dr. Herbert A. Sumtnars, Jr.
Coastal Citizens for a Clean
Environment

Mr. Payton H. Ward, Jr.
Ironworkers Local Union #709

Mr. Warren E. Whipple
Greenpeace USA, Inc.

Mr. William H. Jonae
Spearpoint Consulting

Mr. Travis P. Wagner
Labat ‘Andereon, Inc.

Mr. Gordon Thompeon
Institute for Resource and
Security Studies

DL-19



F. OTHER GROUPS AND INDIVIDUALS

F.1. SOUTH CAROLINA

Airam, Inc.

MK. W. Barry Adams

Earth Sciences and Resources
Institute
University of South Carolina

Envirodyne Engineers, Inc.

Mr. and Mrs. Park C. Aitken

Mr. Shahrough Akhavi

Mrs. Ruth Alexander

Dr. Robert E. Alexander

Ms. Dorothy Allen

Dr. Joan Altekruse

Ms. Ilene AltIMn

Miss Shannon S. tick

Mr. Michael Anaclerio

Mr. William D. Anderson, Jr.

Mr. Kenneth B. Anderson, P.E.

Mr. R. J. Aecherl

Ms. Catherine D. Badgett

Mrs. Cindy Ball

Dr. Bruce Ballard

Miss Melissa Ballard

Ms. Dana Ballantine

Mr. Sid Ballantine

Mr. Scott Bandoroff

Mr. John L. Barnesr Jr.

Mr. Edwin L. Barnhart

Mrs. Peter Bartoldug

Mr. and Mrs. William C. Batemn, II

Ms. Lois Battle

Dr. John C. Beard Jr.

Dr. W. P. Bebbington

Ms. Kim Beeland

Mr. Gary A. Benda

Ms. Sue Berkowitz

Ms. Pat sy Bianchi

Miss Carol P. Black

Ms. Donna A. Black

Mrs. Cheryl R. Black

Dr. Albert L. Blackwell

Mr. Chris Blake

Ms. Linda Bledsoe

Ms. Pearlious M. Bledsoe

Mr. Dan Blount

Dr. Paul Blowers

Ms, Kathleen M. Bolen

Mr. Don Bolger

Mr. T. Michael Boliver

Mr. Bob Bolton

Mr. Ronald B. Bolton

Ms. Vicki F. Bolton

Ms. Virginia Bonwitt

Ms. Denise H. Best

Mr. James S. Bourne, 111

Ms. Janie Bowen
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Ms. Stacy R. Bowen

Ms. Shirley H. Bowers

Mr. Donald B. Bowman

Mr. William R. Bowman

Mr. Allen E. Boyles

Ms. Janet M. Boyleston

The Reverend Risher Brabham

Mr. Robert Bradford

Ms. Deborah Bradford

Mr. James Bradley, Jr.

Hr. S. Matthew Breeden

Mrs. Patricia Blaney Bright

Mr. wade M, Brodie

Ms. Barbara Brooks

Mr. Robert A. Brooks

Ms. Zoey Brookshire

Ms. Lawrine Brown

Ms. Beverly Bruck

Ms. Leslie Bruno

Ms. Chandlee Bryan

Mr9. Gayle Burngarner

Mr. Robert J. Bundy

Mr. W. H. Burckhalter

Ms. Peggy D. Burnett

Ms. Elizabeth Burns

MS. Evelyn J. Bush

MS. Helen H. Butler

Mr. Barry S. Butler

Mr. John Cagle

Dr. F. Andy Carhartt

Ms. Myra F. Carter

Ms. Sharon Carter

Ms. Frieda Carter

Mr. Chris Caver

Mr. James S. Chandler, Jr.

Mr. Hammie L. Chaplin

Mr. Bob Chapman

Mr. Joey Chewning

Mr. David F. Chostner

Mr. Fred Christensen

Ms. Kay Chriswell

Mr. J. Larry Clark

Mr. ThoxnasC. Clark

Mr. Gene L. Clark, III

Mrs. Sheila Cline

Mrs. Renee M. Cline

Mr. Kevin E. Cline

Mr. John Cochran

Mr. Charles A. Collins, Jr.

Mr. Robert E. Collins, Jr.

Mr. Donald J. Colwhoun

MS. Sue E. Commerson

Dr. Hugh T. Compton

Mr. Lawrence E. Connelly

Ms. Margaret Cooper

Mr. and Mrs. Brian Costner

Mr. George E. Couch

Ms. Lisa A Cowan

Mr. T. D. Creighton, III

Ms. Debra Croft
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Mr. G. D. Crowe

Mr. Ralph F. Cullinan

Mr. SidDey R. Cullipher

Mr. Jams B. C@ee

Mr. Patrick D. Cunning

Mr. John W. Cunninghm

Mr. Russell R. Czerwinski, Jr.

Mr. Harry M. Dalton

Mr. Bharat Damani

Mr. Tim Dangerfield

Mrs. Anna D. Dangerfield

Ms. Frances Daniel

Mr. Paul C. Daugherty

Mr. Derek F. Dean

Mr. Joe W. DeVore

Mr. Arthur H. Dexer

Mr. Mark Dickson

Mr. Timothy E. Dillinger

Ms. Wanda J. Dixon

The Reverend Nancy E. Denny

Mr. Mickey Dorsey

Mr. Joab M. Dowling

Ms. Catharine Drennon

Mr. Devin Dukes

Mr. Earl Crawford

Ms. Debbie Sheldin

Ms. Shawn Easter

Ms. Jeannie Edwards

Mr. Curtis W. Edwards

Mr. Gene W. Eidson

Ms. Dorcas J. Elledge

Mr. Britt Elliott

Ms. Fran Elliott

Ms. Emanuel

Mr. Don A. Everitt, Sr.

The Reverend Ronald W. FeltInan

Mr. William Russ Ferrara

Mr. and Mrs. Bill Fielder

Dr. David A. Filler

Ms. Mary Ann Findley

Dr. Gary Fischbach

Mr. Robert Flanders

Mr. Lovie O. Fogle

Ms. Nancy Fogle

Dr. and Mrs. Davis Folsom

Mr. Robert W Folsom

Mr. Don C. Fowler

Ms. Sarah Fox

Mr. James Corry Fraser

Ms. Kathleen Frawley

Ms. Karolyn A. Freeman

Mr. and Mrs. Stan Frick

Ms. Evelyn Frye

Dr. J. E. Fulcher

Mr. Michael W. Fulmer

Mr. Q. Jutson Fulmerr III

Ms. Suzanne Gablin

Mr. Mark Gaines

Dr. William A. Gallman

Mr. William B. Gatile
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Mr. Lee R. Gandee

Mr. Richard O. Garcia

Ms. Joan P. Gardner

Dr. S. Taylor Garnett

Dr. Joan Gero

Ms. Barbara Gerth

Ma. Elaine Gibbes

Mr. J. R. Gibbons

Colonel George A. Gibson

Mr. Claude Gilbert, Jr.

Mr. LawSon Glenn

Ms. Tricia Glenn

Ms. Eldora Fields Glover

Mr. Michael E. Gooding

Ms. Sally Goodwin

Mr. RufuS Gosnell

Ms. Elizabeth P. Gouge

Ms. Elise Goyette-Boyd

Mr. John T. Granaghan

Mr. Ronald T. Gzant

Mr. Kevin A. Gray

Mr. James Green

Dr. Stanton Green

Ms. Lynda Greenway

Dr. Martha M. Griffin

Mr. T. W. Griffin

Mr. Robert Guild

Ms. Carolyn Gunter

Mr. Dean Guyton

Ms. Billie S. Hack

Mr. W. D. Hair

Mr. Robert L. Hallman

Mr. John W. Hamilton

Ms. JoAnn Hand

Mr. Marion Hanna

Mr. Mark W. Hardee

Mr. Ken L. Hardin

Mr. Michael Hardwick

Ms. Leslie Harris

Mr. Ted Harris

Mr. Ronald C. Harris

Mrs. Helen Y. Harrison

Mr. Clarence M. Harrison

Ms. Kim Hart

Ms. Betsy Haskin

Mr. Jerry Hayes

Mr. Joe Heaton

Dr. Richard Hegg

Ms. Jennifer Heisner

Mr. Jerry L. Henderson

Ms. Dee Ann Henry

Mr. Thomas F. Henry

Ms. Marilyn C. Hensley

Mr. Jose T. Hernandel

Ms. Kathryn E. Herring

Mr. Richard W. Herring

Mr. Richard Herskowitz

Dr. C. H. Hewitt

Mr. Howard M. Hickey, Jr.

Mr. Paul F. Highberger
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Mr. Willar H. Hightower, Jr.

Ms. Paula Hines

Mr. C. C. Holcomb

MS. Pamla Holif ield

Mr. Robert A. HoLlingsvIorth

Ms. Christina Woods Holt

Ms. Melba T. Holt

Dr. Karen L. Hooker

Mr. Robert E. Hottel

Mr. Al Hoy

Mr. Phillip Hudgins

Mr. Fred E. Hurries

Mr. Dell Hunnicutt

Mr. Richard W. Hunt

Ms. Helen Hutson

Dr. Christine E. Huzella

Ms. Susan S. Hyde

Ms. Kathy Kellam

Mr. Mal Hyman

Mr. Mac V. Hyman

Mr. Steve Jenkin9

Mr. William D. Jennings

Ms. June Johns

Ms. Cheryl T. Johnson

Mr. Everett Johnson

Ms. Holly Z. Johnson

Mr. Michael R. John$On

Mrs. Sue Jane Johnson

Mr. T. Everett Johnson

MIS. Marsha V. Johnson

Mrs. Beverly L. Johnson

Mr. William E. Johnson

The Reverend William R.

Dr.

MS.

Mr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Ms.

Dx .

Mr.

Dr.

Mr.

Ms.

Ms.

Mr.

Ms.

Mr.

Mr.

Ms.

Mr.

Mr.

Mr.

Mr.

Mr.

M9 .

Johnston

William R. Johnston

Beatrice D. Jones

Guy Jones

Jay H. Jones

Palmer S. Jones

Christopher Judge

Edael Jumper

Gene M. Kalinowsky

Peter A. Kandis

Vickie S. Kaney

Natalie H. Kaufman

Ron Kaz

Richard C. Kearney

C. Dean Keaton

Laura Keenan

Juanita K. Keisler

John R. Kelly

Barbara A. Kelly

Lowell T. Kendrick

David Kennerly

Joanne Kernahan

Tom M. King

Harold D. Kingsmore

Charles Kline

Ronald E. Knotts, Sr.

and Mr9. Win fried Krepf

Susan M. Krotz
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Mr. Robert Kunreuther

Mr. Franklin S. Kurtz

Miss Cynthia E. Lake

Ms. Carrie Lambert

MS. Laura Lance

Mr. Michael G. Landen

Mr. McDonald Law

Mr. Roger P. LeDuc

Ms. Brenda Lee

Mr. David A. Lee

Ms. Barbara R. Legler

Mr. Billy M. Legler

Mrs. Joyce K. Lemsnond

Captain R. T. Lemon, USN Ret.

Ms. LOri Lewis

Mr. and Mrs. Mark Lewznan

Miss Rebecca M. Lewman

Mr. Josh Lieb

Dr. Raymond E. Light

Mr. Kevin Liles

Mr. B. M. Lingerfelt

Ms. Anne T. Lominick

Mr. Langdon D. Long

Mr. Don L. Luton

Mr. Arthur T. Lyman

Ms. Lynn MacLauchlin

Mr. John C. MacMillan

Mr. Dillon MacNamara

Ms. Patsy Magee

Mrs. Bootsie Manning

Mr. KarnauMarcharia

Mr. Robert W. Marshall

Ms. Lori E. Martin

Mr. Corry E. Mason

Mr. Benton A. Matthews

MS. Ann Marie May

Ma. Sallie McCain

Mr. Robert B. McCartney

Mr. John A. McClanathan

Mr. Harber A. McClearen

MS. Theresa N. Mcconnack

Dr. William L. McDowell

Mr. Harold McElmurray

Mr. J. Herndon McElmurray

Mrs. Samuel McFadden

Mr. Todd A. McGowan

Mrs. H. H. McGuire

Mr. and Mrs. James McIntosh

Mr. Dale W. McKee

Mr. Henry D. McMaster

Mr. J. S. McMillan

Mr. Sanders McMillan

Mrs. Lois E. McMillan

Ms. Peggy S. McQuown

Mr. Gerald F. Merz

Mr. David J. Miller

Ms. Kathryn S. Milner

MS. Leslie Mineral

Dr. Don Mitcham

Ms. Alice Mohnnan
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Mrs. R. R. Mole

Mr. V. 1. Montenyohl

Ms. Melodie A. Moody

Mrs. Regina B. Moody

Mr. Lawrence D. Moore

Mr. R. Thomas Moore

Ms. Ashleigh Morris

Ms. Melinda S. Morton

MS. Pauline Moseley

Mr. John Mullen, III

Mr. Fred Muller

Ms. Mary Murdoch

Mr. Guy A. Murray

Mr. Rick Myers

t4r.Michael R. Myers

Ms. Carol Myers-Scotton

Ms. Kimberly Nance

Ma. Melody H. Napier

Ma. Glenda K. Napier

Mr. George A. Neleon

Ma. Maureen Nery

Mr. Ben Newman

Mr. R. I. Newmsn

M8, Donne Nirumandrad

Me. Lerline Nolan

Me. Jan O tFee

Mr. Ken Oatea

Mr. J. F. Ortaldo

Mr. Olin O. Osbon

Ms. Edith Kendrick OsmanskL

Mr. Robert s. Ossner

Ms. Julianne Oasege

Mr. Robert F. Overman

Mr. Manning K. Owen

Ms. Cahe Owens

Mr. Bradford M. Owensby

Miss Lisa C. Parker

Miss Laura Parris

Mr. W. Gordon Parrott

Mr. Art Patchin, Jr.

Mr. J. K. Patel

Ma. Barbara Patrick

Mr. Richard Patterson

Ms. Jackie Patton

Dr. Jonathan Pat z

Mr. Peter Payette

Ma. Joyce Payette

Mr. Samuel W. Pearce

Mra. Nancy D. Peeplee

Mrs. Tacey T. Penland

Mr. Brian C. Bennington

Ma. Faye P. Pentecost

Ma, Renee B, Perkins

Mr. Philip H. Persnar

Mz, Thomaa E, Persona

Mr. Kevin A, Peter

Mr, Mark A, PeterMnn

Mr. J, David Phillips

Mr. Luke Phillips

Ma. Lyn Phillips
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Ms. Vicki L. Pickell

Mr. John A. PiOtter

Mrs. George Piper

Dr. Willim A. Pirkle

Mr. Lemuel B. Pitts

Mr. Gregory PleInmOns

Mrs. Suzanne M. Plowden

Mrs. Joy Poindexter

M9. Kazen B. PostOn

Ms. Linda A. POteat

Mr. John P. Prince

Mr. Wyatt B. Pringle, Jr.

Mr. Dale E. ProUt

Mr. Robert B. Purvis

Ms. Gwen M. Quatt lebaum

Mr. Leonard M. Quattlebaum

Mr. Charles Queen

Ms. Brenda S. Quick

MS. Josephine Quiller

Ma. Ginny Rabon

Ma. Connie Raybuck

Mr. Henry P. Reese

Mrs. Carolyn H. Reevea

Ma, Jonna M. Regel

Mr, E, Leland Reynolds

Mr. Ronnie Reynolds

Mr. David F, Reynolds

Mr. Arthur W. Rich

Dr. Stanley Rich

Mr. Bill Riley

Mrs. Camille D. Riley

Mr. Roger Ritch

Mr. Ne190n B. Rivers, III

Ms. Jane T. Robards

Ms. Virginia Robards

Mr. Mark D. Roberta

Dr. Ellen Robertson

Mr. Edmund H. Robinson

‘Ms. Sandra Robinson

M9 . Linda Rodger9

Dr. Steve J. Rosansky

Ms. Bea RoseWell

Ms. Meredith Rosier

Dr. Sue Rossex

Mr. John P. Roaai

Mr. Larry Ruiz

Mr. J. PaUl Rutter, III

Mr. Michael Ryan

Mrs. Betty Ryberg

Mr. Greg Ryberg
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Mr. Richart Burnette

Ms, Wanda Caballero

Mr. Richard Campbell

Mr. ‘1’imCarlson

Mr. Bhillip F. Carter

Mr. Macon Chipman

Ms. Laura Christensen

Mr. JaIna8 R, Clark

Mr. Stuart L, Clark

Mr. Bob Cochran

Ms. Janice Cohen

Mr. Burl Cone

Mr. Mike Coany
Westinghouse Hanford Company

Mr. Robert Cornog

Ms. Vera Davis

Ms. Cherri Defigh-Price
Westinghouse Hanford Company

Mr. William A. Eckroade

Mr. James Errante

Mr. Peter Evans

Ms. Rita Fellers

Mr. Richard J. Fiesta

Mr. Roland Finston

MS. Shea Gordon
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Mr. Daniel D. Stainback

Ms. Nelda Stanley

Mr. Nom StaxIley

Mr. Thomas H. Tank

Mr. Theodore Taylor

Dr. Gheorghe T. Vasaru

Mr. Charles Venuto

G. READING ROOMS AND LIBRARIES

G.1 DEPARTMENT OF ENERGY

Public Reading Room
National Atomic Museum
Albuquerque, NM

Public Reading Room
Chicago Operations Office
Argonne, IL

Library of Congress
Congressional Research
Service /SPRD
Washington, DC

Freedom of Information Reading
Room
U.S. Department of Energy
Washington, DC

Public Reading Room
Nevada Operations Office
Las Vegas, NV

Library, Department of Energy
Washington, DC

G.2 SOUTH CAROLINA

Aiken County Public Library
Aiken, SC

Aiken-Bamberg-Barnwell-
Edgefield Regional Library
North Augusta, SC

Allendale-Hampton-Jasper
Regional Library
Allendale, SC

Mr. Brendan Vieg

Mr. James C. Warf

Mr. Dan Warren

Mr. David A. Watring

Mr. Donald J. Watson

Mr. Don J. Wilkes

Mr. James C. Williamson

Public Reading Room
Oak Ridge Operations Office
Oak Ridge, TN

Public Reading Room
Richland Operations Office
Richland, WA

DoE/Oak Ridge Associated
Universities Information
Center/EES
Oak Ridge, TN

Public Reading Room
Idaho Operations Office
Idaho Fa119r ID

Public Reading Room
San Francisco Operations
Office
Oakland, CA

Beaufort County Library
Beaufort, SC

Charleston County Library
Charleston, SC

Freedom of Information Public
Document Room
University of South Carolina
at Aiken
Aiken, SC

Barnwell County Public Library
Barnwell, sc

DL-36



Greenville County Library
Greenville, SC

Gregg-Graniteville Library
University of South Carolina
at Aiken
Aiken, SC

Nancy Carson Public Library
North Augusta, SC

G.3 GEORGIA

Atlanta Public Library
Atlanta, GA

Chatbam-Ef finghaIn-Liberty
Regional Library
Savannah, GA

Reese Library Augusta College

Augusta, GA

Augusta-Richmond County Public
Library
Augusta, GA

G.4 OTHER STATES

LOS Alamos Technical
ASsOCiatiOn
Los Almos, NN

NUS Corporation
Pittsburgh, PA

H. STATE SINGLE POINTS OF CONTACT

Mr. Dean OISOn
Director, Management & Program
Analysis Division
Department of Finance &
Ad!ninistration
Sante Fe, NN

Mr. Joseph Grillesbie
Manager, State Clearinghouse
Office of Intergovernmental
Service
Little Rock, AR

Orangeburg County Free Library
Orangeburg, SC

Richland County Public Library
Coltiia, SC

South Carolina State Library
Coltiia, SC

Spartanburg County Library
Spartanburg, SC

Burke County Library
Waynesboro, GA

Director, Screven-Jenkins
Regional Library
Sylvania, GA

Librarian, Warren C. Gibbs
Memorial Library
Evans, GA

NUS Corporation
Gaithersburg, ND

The Libraries
Head, DOcuInents Dept .-AD
Fort Collins, CO

Mr. Thomas C. Adams
Office of Budget and Planning
Office of the Governor
Austin, TX

Mr. Marlan Baucum
Office of Federal State
Programs
Departmnt of Planning and
Policy
Jackson, MS
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Mrs. Chrys Baggett

Director, Department of

Administration

Raleigh, NC

Mr. Danny L. Cromer
State Single Point of Contact
Grant Service, Office of the
Governor
Nashville, TN

Mrs. Donna J. Snowden
Alabama State Clearinghouse
Department of Econotic &
Connnunity Affairs
Montgomery, AL

Mr. Charles Brown
State Planning Office
Nashviller TN
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APPSNDIX A
UNCLASSIFIED SmY I

ANALYsIS OF NUCLSAR MATERIALS PRODUCTION OPTIONS

I

Appendix A (which is classified) contains quantitative projections for nuclear
materials requirements based on the 1990 Nuclear Weapons Stockpile Memorandw,
descriptions of the production complex, and analyses of the capabilities of
alternative production sources to meet the requirements. Appendix A also
includes an analysis of a potential reduced-need scenario. In addition,
Appendix A examines delaying the resumption of production at one or more
reactors, including delaying the resumption of production at K-Reactor until
the completion of a cooling tower.

Tc
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APPENDIX B

STUDIES AND MONITORING

Since 1951, the U.S. Department of Energy (DOE) and its predecessor agencies
have conducted an intensive environmental surveillance progrm at the SavannahITE
River Site (SRS). This program consists of monitoring effluents from SRS
facilities, measuring radionuclide concentrations in the environs, assessing
the ecological health of the overall SRS environment, and determining SRS
compliance with applicable State and Federal standards. Analytical studies
yield measurements and assessments of the impacts Of operation (DOE, 1987a).
DOE reports the results of this environmental progrm annually to the public
(e.g., Mikol et al., 1988; Zeigler et al., 1987). These reports contain
parameters measured, collection methods, and analytical procedures for all
measurements of the various media studied. The report for i988 (Davis,
Martin, and Todd, 1989) provides the primary information for this appendix. ITE

B.1 SRS MONITORING PROGRAMS

The SRS environmental surveillance program consists of extensive radiological
and nonradiological monitoring. The Environmental Monitoring Section of the
Operating Contractor’s Environmental and Health Protection Department
coordinates SRS monitoring programs; the Environmental Protection Section
coordinates regulatory compliance. The Savannah River Laboratory (SRL), the
Savannah River Ecology Laboratory (SREL), and the Savannah River Forest
Station (SRFS), all of which are located on the SRS, also conduct independent
research programs. Section %.1.1 describes the routine radiological
monitoring program at the Site. Section B.1.2 describes the routine
nonradiological program. Section B.1.3 discusses special surveys or
nonroutine envirorunentalstudies, and Section B.L.b highlights other research
and environmental programs. Section B.1.5 discusses recent epidemiolagical
studies of the SRS worker population.

B.1.1 RADIOLOGICAL MONITORING PROGRAMS

The SRS environmental monitoring program for radioactivity is comprehensive
both in areal extent and in the variety of media sampled. Samples are
collected annually from a 5,180-square-kilometerarea on and in the immediate
vicinity of SRS as well as from an additional 77,700-square-kilometer area
(DOE, 1987a). Table B-1 lists the various media sampled in the SRS
radiological monitoring program. The South Carolina Department of Health and
EnvirorunentalControl (SCDHEC) conducts independent radiological monitoring
programs for air, surface waters, and groundwaters, both on and off the Site;
the Georgia Department of Natural Resources (GDNR) conducts offsite
radiological monitoring.

B.1.l.l A>

Concentrations of radioactive materials in the atmosphere are measured by
continuous ssmplers at 6 onsite monitoring stations, 13 perimeter stations,
and 12 stations approximately 40 kilometers from the center of the SRS.
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Table B-1. Types of Samples Analyzed in the Radiological Monitoring Programa

Air
Thermoluminescent dosimeters
Surface watera
Rivers
Streams
Seepage basins

Groundwater
Drinking water
Milk and food (i.e., eggs, chickens,
meats, fruits, grains)

Wildlife
Fish, crabs, and oysters
Deer and hogs
Furbearera (i.e., opossums, foxes,
raccoons)

Turtles, ducks
Rainwater
Vegetation
Soil
Sediment

a. Modified from Davis, Martin, and Todd, 1989.

Continuous sampling within each 30-degree sector around the SRS is affected by
the locations of the perimeter and &O-kilometer-radius stations. Figure B-1
shows the locations of these stations. Samples are analyzed for gross alpha,
nonvolatile beta, g~-emitting isotopes, tritium, and radioactive isotopes
of strontium, plutonium, and iodine. Reference or control stations for
determining background radiological levels from natural sources and worldwide
fallout are located in Savannah and Macon, Georgia, and in Col~bia and
Greenville, South Carolina.

Thermoluminescent dosimeters (TLDs) are used to measure environmental g~
radiation intensity continuously on the SRS and in the surrounding area. A
total of 452 stations monitor a 20,720-square-kilometer area in the SRS
vicinity. In 1989, 12 stations were added around the SRS perimeter to monitor
g- and tritium concentration. These 12 stations, which are part of the
Weather Informt ion and Display (WIND) system computers, can transmit data at
6-minute intervals in an emergency response.

B.1.1.2 Surface Water

The SRS is drained by several small creeks that flow in a southwesterly
direction until they join the Savannah River. The streams are sampled
continuously by paddlewheel samplers at 35 locations and are monitored for
radioactivity in effluent discharges. The samples are collected weekly and
analyzed for alpha, nonvolatile beta, tritium, and other specific
radionuclides. Figure B-2 is a map of radiological sampling stations.
Similarly, the Savannah River is sampled weekly and analyzed for gross alpha,
nonvolatile beta, tritium, and radioisotopes of strontium, uranium/plutonium,

TE Iand cesium. There are six sampling locations along the river above, adjacent
to, and below SRS. Figure B-3 is a maD of Savannah River radiological
monitoring stations.

Seepage basins on the SRS are mnnitored quarterly via
analyzed for gross alpha and beta, triti~, strnntiw,
gamma-emitting radionuclides.

grab samples, which are
uranium, plutonium, and
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B.1.l.3 Groundwater

The radiological groundwater monitoring program began in the 1950s and has
grown steadily to include an extensive well network. Yost wells are sampled
at least qIMrterly, and selected wells are mnnitored for gr~~~ alpha,
nonvolatile beta, and tritium. The groundwater monitoring program has
expanded since 198L to address the needs identified in the Resource
Conservation and Recnvery Act (RCRA), a. amended, piezometer data for
geohydrologic characterization, and contaminant plume migration at various
locations, as needed.

B.1.1.4 Drinking Water

Spot samples of drinking water are collected from 14 surrounding towns and 30
onsite facilities. The onsite facilities are sampled at least quarterly,
although some are sampled monthly. The samples are analyzed for gross alpha,
nonvolatile beta, and tritium. In addition, treated water and raw water are
sampled daily at three water-treatment plants that withdraw from the Savannah
River: the Cherokee Hill Water Treatment Plant at Port Wentworth, Georgia;
the Beaufort-Jasper Water Treatment Plant at Hardeeville, South Carolina; and
the North Augusta Water Treatment Plant at North Augusta, South Carolina. The
North Augusta plant, located upstream of the SRS, serves aS a ~ontrol.

Samples from these plants are analyzed for gross alpha, nonvolatile beta, and
tritium.

B.1.1.5 Milk

Biweekly samples of milk are collected from five dairies within a 40-kilometer
radius of the Site and from area-produced inventories of a major local
distributor. Samples are measured for cesium-137, iodine-131, and tritium; on
a quarterly basis, samples are analyzed for strontium-90.

B.1.1.6 g

Farm products such as leafy vegetables, fruit, grain, poultry, and eggs are
collected from 14 localities in the six-county area surrounding the SRS. Six
of these localities are at the SRS perimeter and eight are within a
LO-kilometer radius. Collards collected from Columbia, South Carolina, serve
as a control. All food items are analyzed for gamma-emitting radionuclides,
tritium, strOntium-90, urani~/Plutonium (nonspecific), plutonium-238, and
plutOniurn-239.

B.1.1.7 Wildlife

Fish are collected from the Savannah River abnve, adjacent to, and below SRS
as well as at the river mOuth in Savannah, Ge~rgia.Fish are also taken from
SRS streama and ponds and frOm Lake Thurmond (control). Specimens are
analyzed for alpha-, beta-, and g-a-emitting radionuclides. Crabs and
oysters from the mouth of the river are also analyzed for alpha-, beta-, and
gsnnna-emitting radionuclides.

TE ISRS conducts annual hunts to control the onsite deer and hog population and to
minimize animal-vehicle accidents. Field analyses for cesiu-137 are
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performed at the hunt site before the game is released to the hunter.
Additional samples of flesh, thyroid, spleen, kidney, liver, and muscle are
removed from 5 to 10 percent of the animals for analysis for strOntim-90,
cesi,m-137, and tritium.

Although they are not hunted on the Site, furbearers such as foxes, raccoons,
and Opossl.mrsare trapped and analyzed for gamma-emitting radionuclides.
Beaver trapped by SRFS for population control are mnnitored for radioactivity
with a Geiger-Mueller (G-M) detector.

Ducks are routinely trapped at Par Pond and Pond B on SRS for analysis of
gamma-emitting radionuclides. Turtles are also trapped both on and off the
Site as part of ongoing SREL research that studies migratory patterns.
Trapped turtles are surveyed with a G-M detectnr for radioactivity.

B.1.1.8 Rainwater

Samples of rainwater are collected monthly at the ambient air monitoring
stations and analyzed for gross alpha, nonvolatile beta, g--emitting
isotopes, tritium, strontium, plutonium, and radioisotopes of plutonim and
strontim. In addition, quarterly samples are collected from the four ambient
air reference stations in Columbia and Greenville, South Carnlina, and in
Savannah and Macon, Georgia.

B.1.1.9 Vegetation

Grass samples are collected quarterly onsite and at the SRS perimeter, as well
as from 40- and 160-kilometer radii. Onsite samples are collected
specifically from seepage and retention basin areas and from the Radioactive
Burial Ground. All samples are analyzed for gross alpha and beta,
strontium-89 and -90, tritium, and gamma-emitting radionuclides.

B.1.1.1O ~

Soil samples are collected annually from uncultivated areas at each of four
quadrants around SRS. Two control sites (Clinton, South Carolina, and
Savannah, Georgia) are approximately 160 kilometers from SRS. Samples sre
analyzed for strontium-90, plutonium-238, plutoniunr-239.and gaa-emitting
radionuclides.

B.1.1.11 Sediment

Since 1975, floodplain sediments have been collected on an annual basis from
the Savannah River. Two locations each are sampled annuallv above. adiacent
to, and below SRS (refer to Figure B-3). Since 1977, sediment s~ple~ from
nine SRS stream locationa have been monitored on an annual basis. All samples
are analyzed for strontium-90, plutonium-238 and -239. and g~-emitting
radionuclides.

B.1.2 NONRADIOLOGICAL MONITORING

The nonradiological monitoring
EnvironnIentalMonitoring Section

PROGRAMS

program at SRS is coordinated by the
of the Operating Contractor’s Environmental
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TE land Health Protection Department, assisted by a subcontractor with the routine
operations, both on and off SRS. Table B-2 lists the various media sampled in
the nonradiological progrm. Independent nonradiological monitoring is also
performed by SCDHEC and GDNR.

Table B-2. Ssmples Analyzed in the Nonradiological Programa

Air Drinking water
Surface water Sediment
Rivers Rivers
Streams Stresms

Groundwater Fish

a. Modified from Davis, ?lartin,and Todd, 1989.

B.1.2.1 &

Five Onsite coal-fired powerplants (in A-, D-, H-, K-, and p-Areas) and six
other onsite process stacks (four in M-Area and two in P- and H-Areas) are
monitored for nonradiological air emissions. Along with the independent
monitoring programs of SCDHEC and GDNR, SRS n!aintainsits own nonradiological
program. Ambient air quality is monitored at five onsite stations having
COntinuOuS Ssmpling for sulfur dioxide, flitrOgen O~ides, and ~zone. Total
suspended particulate are monitored every 6 days over a 24-hour period.

B.1.2.2 Surface Water

SRS has 71 active outfalls that are mnnitored for temperature, pH, total
nonfilterable residue, oil and grease, and/or fecal coliform. Some outfalls
are also monitored for pesticides and Organic ~hemical~. In addition to
monitoring at the outfal1s, six stations along the onsite streams and three
along the Savannah River are maintained. The river stations are above,

TE adjacent to, and below SRS operations. Figure B-4 shows the nonradiological
water quality ssmpling locations. Conductivity, dissolved oxygen,
temperature, and pH are measured in the field at these stations on a weekly
basis. Laboratory measurements include fecal coliform and various metals and
nonmetals. Continuous samples at all river and onsit: stream locations are
obtained by paddlewheel samplers. The six ,onsite stream locations ~re
monitored on a monthly basis for the parameters listed above. SCDHEC
maintains four monitoring stations, which are ssmpled monthly, along the
onsite streams.

B.1.2.3 River and stre~ Temperature surveys

A consent order between DOE and SCDHEC established an ongoing comprehensive
study of thermal effects from sRS operations on South Carolina waters.
Seasonal temperature profile surveys are conducted on the Savannah River and
onsite screams. The U.S. GeOlOgical Survey (USGS) maintains continuous
temperature-monitoringstations at the mouth of each SRS stresm.

...
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Figure B4. Water Quality sampling Locetione for Nonradiologicel Monitoring.
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B.1.2.4 Groundwater

Groundwater wells are maintained onsite for routine and special
nonradiological monitoring. Most wells are asmpled qnsrtarly with field
measurement of PH, temperature, conductivity, end water depth. A
comprehensive chemical analyais ia conducted every 2 yeara; wells are sampled
on an annual basia for suspected contaminants (e.g., sulfate ia collected from
wells near coal piles). The frequency for additional sampling of a particular
constituent dependa on its concentration and any other special request for
regulatory compliance by the U.S. Environmental Protection Agency (EPA) and
SCDHEC.

B.1.2.5 Drinkins Wata

Most onsite drinking water ia obtained from groundwater from the deaper Black
Creek-Middendorf Formations or the shallower Congaree-cBesn Formations.
Although D-Area currently receives treated Savannah River water, further plana
call for conversion to a system that draws groundwater from wells. All 30
onsite systems are monitored daily for residual chlorine and chlorocarbons.
Fecal coliform analyses are conducted either daily, weekly, or monthly,
depending on the size of the water syatam. In addition, aemplea from the 16
largest systems are analyzed for an extensive list of chemical and physical
parameters by a certified offsite laboratory to ensure DOE compliance with EPA
and State limits.

B.1.2.6 Sediment

A sampling program has bean maintained since 1976 to monitor pesticides and
herbicides in river and SRS stream floodplain sediment. Water and aadiment
samplea are collected annually from saven onsite stream locationa and two
river stationa to be analyzed for pesticides, herbicides, and polychlorinated
biphenyls (PCBS).

B.1.2.7 -

Mercury, pesticides, and herbicides !from industrial and agricultural sources
upriver from SRS were detected in 1971 in fish taken from the Savannah River.
Since that time, mercury snalysea have continued; an annual collection is now
maintained. Fish trapped on and off the site ara selected randomly for
whole–fiah mercury analyaea.

.,,

B.1.3 SPECIAL SURVEYS AND PROGRANS (NONROUTINE)

This section discusses the types of special radiological and nonradiological
sampling conducted by SRS in response to unexpected or accidental releases of
radioactive materials or to chemical spills. It also discusses examples of
special surveys conducted to monitor the environmental effects of SRS
effluents. It also presents examples of recent special radiological studies
Of radiological surveys conducted in the paat, and of ongoing nonradiological
programs. <,,, ,.
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B.1.3.1 Recent Radiological SurveYs

In the event of nonroutine radioactive releases, special environmental surveys
are performed to aasess the potential risk to the public. Such surveys can
include sampling of all media such as process air and water, vegetation, SRS
streams and Savannah River water, soil, and ambient air. In 1988, the
following special radiological aurveya were perfo~ed at SRS and in the
imediate vicinity:

1. Upper Three Runa Creek Special Survey

In October 1988, a radiological survey of Upper Three Runs Creek and
H-Area was completed. The study objective was to document baseline
information before the November 1988 startup of the Effluent Treatment
Facility in H-Area. Floodplain sediment and vegetation samples were
collected at six locationa along Upper Three Runs Creek to determine
ganm!aradiation levels.

2. Savannah River SwamP Survey

In the 1960a, a portion of the Savannah River Swamp was contaminated
with cesium-137 and cobalt-60 due to leaka8e from a failed fuel
element. In 1974, SRS established 10 sampling stationa to monitor
radioactivity; sampling occurred annually until 1977. Since that
time, sampling has occurred at 5-year intervals because the change in
radiation levels measured on an annual basis was insignificant. The
1988 survey represents the most recent monitoring effort; TLD
gamma-radiation measurement were made of vegetation, soil, and fish.

3. Lower Three Runs Creek Special Survey

Before the construction of Par Pond in 1958, R-Area discharged
radioactive effluents directly to Lower Three Runs Creek. In 1971, a
gamma radiation monitoring survey was conducted of the water,
vegetation, soil,’fish, and air along Lower Three Runs Creek. Surveys
were repeated in 1982 and in 1988.

B.1.3.2 Other Radiological SurveYs

Historically, several special radiological surveys have been conducted on the
Site in response to accidental releases to the air and water; for example:

1. R-Area Comprehensive Survey

In 1957, a failed experimental fuel element in the 105-R emergency
basin discharged radioactive material to nearby seepage basins. These
baains and the groundwater have been monitored during special surveys
since that time; the moat recent survey was in 1986. Any outcropping
of activity and the identity of any new areas of contamination are
noted by the surveys.
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2, R-Area Old and New Canal Surveys

In 1987, two special radiological surveys were conducted along the
“old” and the “new<’ R-Area ~anala. Soil samples were analyzed for
radiation, and TLDa were installed to, monitor atmospheric gamma
radiation.

3. Aiken Municipal Airport Ambient Air Study

Particulate samples from large (approximately 10,000 cubic meters) air
volumes are collected by ambient air stationa at the Aiken Municipal
Airport. In 1988, samples were collected every 2 to 3 days and
analyzed on high-aenaitivity g-a detectors at SRL. Samples were
also collected in 1986 in response to the Chernobyl incident,

B.1.3,3 Nonradiological Special Surveys

Special, nonroutine surveya are conducted by SRS in response to unexpected
chemical and oil spills. A sitewide procedure (the Spill Prevention Control
and Countermeasure Plan) ensures the prompt reporting of oil and chemical
spills to a Spill Coordinator who is responsible for reporting spills to the
proper authorities (SCDHEC, EPA, DOE).

Another example of special nonradiological surveys conducted on Site is the
ongoing Savannah River water-quality monitoring by the Academy of Natural
Sciences of Philadelphia, Since 1951, the Division of Environmental Research
at the Academy haa surveyed the aquatic environment of the river above and
below SRS. The overall objective ia to assess the effects of SRS effluent on
the general river health. This monitoring consists of a comprehensive survey
of the aquatic biota (algae, macrophytes, insects, and fish) and water
chemistry.

B.1.4 RESEARCH AND ENVIRONMENTAL PROGMS

In 1972, SRS was designated the nation’s first National Environmental Research
Park (NERP). SRS has been used aa an outdoor environmental laboratory by
visiting university scientists in cooperation with SRL, SREL, and SRFS. These
facilities, through the NERP program, also offer a rare opportunity for
undergraduate and graduate students to participate in meaningful environmental
research while completing university degree requirements. Data, information,
and surveys gathered through the extensive environmental programs of the
onsite laboratories are published in scientific literature and presented at
Professional meetings throughout the nation. In 1988, 10 research programs
were conducted on SRS as a part of the NERP program; they include a baseline

investigation for comparison of wetland bacteria on SRS with that of the
Okefenokee Swamp, Georgia; a comparison of the feeding behavior of SRS wading
birds with that in the Okefenokee Swamp and the Belle Baruch Long Term
Ecological Research Site at North Inlet in South Carolina; and a comparison of
the cesium-binding capacity of sRS s’oilswith that at Los Alamos, Yew Mexico,
and Bikini Atoll. Many ongoing research activities at SRL, SREL, and f,RFSare
related to environmental effects of SRS activities as well as to the
elucidation of basic environmental principles.
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B.1,4.1 Savannah River Laboratory

SRL consists of two divisions that contribute to environmental research
activities - the Environmental Technology Division and the Environmental
Sciences Division. The Environmental Technology Division contributed to
emergency response planning efforts in 1988 in the form of programs for
radiometries development, radionuclide effluent studies, and atmospheric
research,

The Environmental Sciences Division has performed other environmental studies
including permit compliance studies of L-Lake and Steel Creek, the meeting of
EIS requirement, and the development of an extensive waste management and
groundwater protection program. The groundwater protection program includes
the SRS Aquifer Characterization Study, continuation of the SRS Baseline
Hydrologic Investigation, and modelling of SRS groundwater flow. Special
studies addrees the fate and effect of SRS pollutants using remote sensing
eurveye, transport and cycling of tritium in the environment, microbiology of
the SRS deep subsurface, and a sitewide seismic survey.

B.1.4.2 Savannah River ECO1OKY Laboratory

SREL, operated by the University of Georgia under contract to DOE, has
conducted independent environmental reeearch activitfes at SRS eince 1954.
Programe are broadly divided into three areas of concentration - wetlands
research, biogeochemical research, and studies related to wildlife and
environmental stresses associated with SRS activities. Some examplee of
ongoing research topics include the effects of flooding on bald cypress growth
rates, zooplankton community development at L-Lake, genetic alteration in a
population of slider turtlea due to radionuclide exposure, biogeochemietry of
coal piles and ash basina, and the management of artificial foraging ponds at
Rathwood Lake for wood storks.

B.1.&.3 Savannah River Forest Station

SRFS has conducted the onsite forest management program since 1952, when an
interagency agreement was reached between the Atomic Energy Commission (a
predecessor to DOE) and the U.S. Forest Service. SRFS manages a large area of
SRS for timber production and sales. It also managea some of SRS for
environmental protection, such as those areas that serve as quality habitat
for the endangered red-cockaded woodpecker, Other environmental programa
include managing areas for native wildlife protection and for the prevention
of erosion. SRFS aleo conducts separate reeearch activities on reforestation
and pine seedling development techniques.

B.1.5 EPIDEMIOLOGICAL STUDIES

In 1983, DOE asaembled a panel of experts to evaluate the need to conduct
epidemiological studies on the risk of delayed health effects from SRS
operation to local human population aa an addition to previous studies. ?he
panel reviewed past and ongoing studies and developed a list of potential
additional studies for future consideration. DOE decided, on the panel’s
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S-03-01
C-02-04
A-34-05
A-63-OS
L-02-02
L-71-04
C-15-04

advice, to continue funding of particular, ongoing industry-wide health and
mortality studies being conducted by the Oak Ridge Associated Universities
(oMu).

A study then underway on this topic (Sauer, 1984) attempted to assass the
possible influence of radiation from SRS operations on health by examining
county mortality rates in Georgia and South Carolina as a function of distance
from SRS. The study examined Beaufort snd Jasper Comties separately to
identify the influence, if any, of the consumption of water from the Savannah
River. The study focused on specific cancer mortality data, as well as deaths
due to cogenital anomalies or birth defects, “early infancy,” and stroke and
cardiovascular diseases. The report concludes “no clear association of risk
of death has been identified for those living in counties close to SRP, as
compared with those living farther away and with the U.S.”

The National Cancer Institute/National Institutes of Health (NCI/NIH) recently
reported the results of an extensive study of cancer mortality in populations
living near operating nuclear facilities in the United States, including the
SRS (Jablon et al., 1990). The study used available county mortality data for
the period from 1950 to 1984 to compare counties that contain nuclear reactors
and adjacent counties with control counties, matched on the basis of a number
of ethnic and socioeconomic factors. Comparisons were to be made for selected
age grouPs and by time period (i.e., before and after startup).

The report summary states: “From the evidence available, this study has found
no suggestion that nuclear facilities may be linked causally with excess
deaths from leukemia or frm other cancers in populations living nearby.
Studies in the United Kingdom had found increaaed mortality from leukemia in
children near two nuclear fuel reprocessing complexes and two nuclear weapons
plants. fiaminations of similar installations in the United States failad to
find such increases.”’

TM American Jo m al of Industrial Medicine pub1iahed the most recently
completed study ~f the SRS worker population (Cragle et al., 198S), in which
the sampled population included 9,860 caucasian male workers at SRS. This
first–phase study examined overall and specific causea of deaths through 1980
for all workers first employed at the Site between 1952 and 1974, without
regard to radiation or chemical exposures to individual workers.

The study population of 9,860 current and fomer workers was characterized
based on the type of employment as hourly (6,687), salaried (2,745), or
combined (i.e., had worked both as hourly and salaried employees) (428) as a
substitute for socioeconomic status. Other categorizations were based on the
date of first emplo~ent aS pre-1955 or post-1955, and on the total length of
employment (less than 5 years, 5 or more but less than 15 years, and more than
15 years).

The results of examining the normalized vital statistics for these workers.as
a group in comparison to the general population displayed the expected
“healthy worker” effact with lower death ratea from all causes and all cancers
than the population at large for hourly and salaried workers. The combined
workers displayed no significant differences in death rates from all
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causes and all cancers, although cancer death rates of salaried employees were
somewhat elevated over the general population. However, significant
differences in death rates were evident when the data were divided further by
length of employment and date of first employment.

In the group of hourly workers hired before 1955, the segment employed between
5 and 15 years showed a statistically significant increase in deaths from some
type of leukemias – 6 obse~ed versus 2.18 expected. The group of hourly
workers employed for more than 15 years showed more than expected, but not
statistically so, deaths from leukemia and other causes. No other employment
group or period showed any statistically significant increments in cancer
mortality rates.

For followup on the leukemia cases in the hourly worker group, the
investigators added 389 members of the “combined” group who had started as
hourly employees. Of the 14 leukemia deaths that occurred in these groups, L.-02-02
four were identified as a type (chronic lymphocytic leukemia) generally :::;::
acknowledgedto be not related to radiation exposure.
data for

The radiation monitoring ~.~~.~~
those dying of leukemia indicated that none exceeded the A-63-05

5-rem-per-year limit in any year of employment, and the group averaged about ::~::
380 millirem per year per capita (range: 21 to 880 millirem per year);
cumulative (combined both external and inteznal) doses over the 8RS employment
period ranged from 115 millirem to 19.33 rem (the latter accumulated over a
25.6-year emplo~ent period).

The results of this first-phase study do not permit a conclusion relating the
leukemia deaths to radiation exposure. A case-control study of these leukemia
cases is under way to assess exposures to radiation and chemicals to detemine
whether the cases are related to those factors. Some of these leukemia cases
had regular or occasional exposures to solvents during their employment at
SRS, and all had been employed elsewhere before beginning work at SRS, for an
average of 16.5 years. The types of work done by these individuals in their
pre-SRS employment will also be investigated. The results of the followup
studies are not expected before the end of 1991.

Most of the sitewide monitoring progrs3ns described in Section B.1 provide
information directly applicable to K-, L-, and P-Reactor operation. This
section describes the monitoring progras as a group as they apply to the
operations of K-, L-, and P-Reactors and the reactor areas.

B.2.1 K-R8ACTOR AREA

Aside from routine monitoring for National Pollutant Discharge Elimination
System (NPDES) permit compliance, temperature profiles have been prepared for
Pen Branch in past years. Studies for the prediction of thermal discharge
impacts and for impingement/entrainment effects for compliance with the
Federal Water Pollution Control Act of 1972 have been conducted (Du Pent,
1989; DOE, 1987b).
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Radiological monitoring of the K-Area surface waters consists of determining
tritf.um concentrations in the K-Area Containment Basin and Indian Grave
Branch. Seepage basins in K-Area that allow migration of tritium to Pen
Branch are also monitored for radioactivity.

Sections B.1.l and B.1.2 describe the existing SRS air quality monitoring
programs for K-Area.

Groundwater in the K-Area is monitored for gross alpha, nonvolatile beta,
total.radium, tritium, and heavy metals at the acid/caustic basin, the ash
basin, the burning/rubble pit, the coal pile runoff containment basin, the
disassembly basin, the K-Reactor seepage basin, the retention basin, and the
sludge land application site.

Vegetation (grass), collected routinely near the seepage and retention basins
in K-Area, is analyzed for gross alpha, nonvolatile beta, and strontium-89 and
-90.

A recently completed special seismic investigation noted the existence of the
northeasterly trending Pen Branch Fault, which runs across SRS near K- and
P-Reactors. The fault has been documented based on core and geophysical data
collected in the last 30 years from onsite wells. The SRS geological research
program now includes an evaluation of the Pen Branch Fault and its dimensions,
its relationship to the regional geologic setting, its magnitude, and its time
of mnvement.

B.2.2 L-REACTOR AREA

Routine, nonradiological monitoring of Steel Creek is regulated by the SRS
NPDES permit and is conducted by the Operating Contractor. A special
temperature profile survey of Steel Creek was completed in 1988; a study for
the prediction of theml discharge effects due to the operation of L-Reactor

TE is ongoing (Du Pent, 1988). Since 1982, the Academy of Natural Sciences of
Philadelphia has conducted nonradiological water-quality sampling and
biological surveys in Steel Creek. Other monitoring includes a station
maintained by SCDHEC along the creek.

Routine radiological monitoring is conducted for Steel Creek below L-Lake and
for the L-Area seepage basin, as described in Section B.1.l. Releases from
P-Area basin are also monitored in Steel Creek above L-Lake,

Sections B.1.1 and B.1.2 describe the air quality monitoring programs for
L-Area.

Groundwater is routinely monitored for the constituents listed in Section
B.2.1 at the following L-Area locations: the acid/caustic basin, the
burning/rubble pit, the disassembly basin, the oil and chemical basin, and the
seepage basin.

Other media sampled in L-Area include vegetation (grass), which is collected
from the vicinity of the L-Area seepage and retention basins for gross alpha,
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nonvolatile beta, and strontim-89 and -90 analysea. The establishment and
progression of submerged aquatic vegetation, planted in 1987 along the shorea
of L-Lake, is monitored routinely. Other successional changes in and around
L-Lake as well aa biogeochemical lake cycling and microbial processes are
monitored. Aerial surveys of the Savannah River Swamp and the Steel Creek
delta determine the distribution of wood atorka on SRS.

B.2.3 P-REACTOR AREA

Par Pond, before overflowing to Lower Three Runs Creek, receives P-Reactor
heat exchanger cooling water and other effluents from P-Area as well as all
storm sewer outfalls from the deactivated R-Area and a few storm sewers from
P-Area. The monitoring of these nonradiological releasea is regulated through
the SRS NPDES permit. In 1985, thermal effluent effects in Par Pond were TE
studied for compliance with the Federal Water Pollution Control Act of 1972
(Du Pent, 1985).

Radiological releases (tritium) from the P-Area Seepage Basin migrate to Steel
Creek, which is sampled as described in Section B.2.2. Sections B.l.l and
B.1.2 describe the radiological and nonradiological air quality monitoring
programs for P-Area.

Groundwater from P-Area is moflitOredfOr the constituents listed in SectiOn
B.2.1 in the acid/caustic basin, the burning/rubble pit, the coal pile runoff
containment basin, the disassembly basin, and the seepage basin.

Ducks captured at Par Pond and Pond B are analyzed routinely for
g--emitting radionuclides. The biogeochemical cycling of Pond B is under
investigation. Grass samples collected near P-Reactor are measured for gross
alpha, nonvolatile beta, and strontium-89 and -90 concentrations.

In 1988, during a special radiOlOgical survey of LOwer Three Runs creek,
floodplain soil samples were analyzed for gamma-emitting radionuclides and
plutonium. Vegetation, fish, and invertebratea were also analyzed for
gamma-emitting radionuclides, and TLDs were placed above-ground to monitor
gamma radiation levels.
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APP~DIX C

RESPONSES TO PUBLIC COMMENTS ON
DRAFT ENVIRONMENTAL IMPACT STATEMENT

CONTINUED OPEWTION OF K-, L-, AND P-REACTORS

The U.S. Department of Energy (DOE) published the Draft Environmental Impact
Statement (EIs) on Continued Operation of K-, L-, and P-Reactors
(DOE/EIS-0147D) in May 1990. DOE announced the availability of the docment
for public review and comment in the F~ u on May 11, 1990 (55 FR
19773); this initiated the 45-day comment period. Three public hearings were
held to receive oral and written cements on the Draft EIS: Savannah,
Georgia, on May 31, 1990; Columbia, South Carolina, on June 5, 1990; and
Aiken, South Carolina, on June 8, 1990. The public cotmnentperiod officially
ended on June 25, 1990. This Final EIS is available for review in DOE reading
rooms located in Washington, D.C., and Aiken, South Carolina, and is being
distributed to individuals, public agencies, and Federal and state officials
who commented on the Draft EIS and others on the DOE mailing list.

During the comment period, 235 persons presented coeunentsat the three public
hearings: 66 in Savannah, 73 in Columbia, and 96 in Aiken. DOE also received
85 letters related to tha Draft EIS through tha mail. Of the 85 lattars, 3
were from Federal agencies, 3 were from agencies and officee of the State of
South Carolina, and 1 waa from an agency nf the State of Georgia.

This appendix to the Final EIS includes transcripts of the oral presentation
made at public hearings, copies of tha written statements submitted to DOE at
public hearings, and copies of all conunantlettars received by DOE through the
mail. It aleo preeents the DOE responsas. If a statement or comment prompted
a revision to the EIS, DOE has idantified the revision by a vertical line
(change bar) in tha margin and the applicable comment letter-nmber
designation. Tablas C-1 to C-4 list government agencias, elactad and other
officiala, private organizations, and individuals, respectively, who eubmitted
commanta on the Draft EIS; these tablae diract the reader to the applicable
comments in Tables C-5 through c-8 and the DOE responses.

The comments and statements reflected a number of specific and genaral issues
about the EIS. The following sactions summarize tha major issues raised by
the public and agenciee, and the DOE responses. The U.S. Environmental
Protection Agency (EPA) gave the Draft EIS a rating of EC-2, which means that
EPA had environmental concerns, for which DOE needs to consider the
implementation of corrective actions or mitigation measures, and that the
Draft EIS did not provide sufficient information for EPA to assaes fully the
environmental impacts. DOE has addressed these concerns by providing
descriptions of corrective or mitigative measuras in this Final EIS, and by
providing the additional information required (please see Letter L-78).
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comRwTs

A number of commentors questioned the need for tritium and other nuclear
materials, based primarily on the changes in world affairs and the arms
limitation treaties under negotiation. Commentors also criticized the public
unavailability of Appendix A to the EIS, the classified appendix that
discusses the production capabilities of the SRS reactors and other production
alternatives and the needs for defense nuclear material. Following are the
major categories of these comments:

● The lack of need for tritium based on current changes in the world
geopolitical situation

● The outdated Nuclear Weapons Stockpile Memorandum (NWSM) used as the
basis for establishing need in the Draft EIS

● The unavailability of Appendix A to the public - [one commentor has
filed a Freedom of Information Act (FOIA) request for Appendix A]

● The need for plutonium-238 and the adequacy of the analysis supporting
the production of plutonium-238 at SRS

RESPONSE

DOE acknowledges the developments that are reducing tensions among major world
powers. However, these developments are still progressing and the President
has determined that the United States must maintain, for the foreseeable
future, a nuclear deterrent. This commitment to maintain an adequate
deterrent includes the continued maintenance and improvement of nuclear
weapons.

The quantitative need for tritium (and other nuclear materials) is determined
annually. A committee representing Government agencies that produce and use
the materials develops estimates of their needs on an annual basis. The
committee makes recommendations to the National Security Council and the
President, who must approve them. The most recent NWSM was approved by
President Bush on July 12, 1990; Appendix A (which is classified) of the Final
EIS discusses the need for the production of nuclear materials and evaluates
the production capabilities of various options to meet the need based on this
NWSM. Appendix A also includes an analysis of a POtential reduced-need
scenario. The EIS covers a range of options for the production of needed
materials.

The analysis in the classified Appendix A of the need for the production of
tritium to meet two demand cases, rme derived from the most recent NWSM and
the other from the potential reduced-need scenario, and of the alternatives
for meeting those requirements, is provided for the information of the
decisionmaker, and for other qualified people who meet security requirements.
The classified appendix ~lSO considers the need for the production of tritium
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to meet an alternative demand case, derived from an extrapolation based on
arma control negotiations and budget constraints presently being considered
for the next NWSM.

The requirements for plutoniw-238 are determined primarily by the National
Aeronautics and Space Administration and the Department of Defense, which
consider the feasibility of employing alternative power sources for their
missions. DOE, as the supplying agency, determines inventory requirements
based on quantity and purity specifications and delivery schedules. Based on
these needs and specifications, DOE has determined that the only reasonable
production alternative is the use of the SRS reactora.

A number of commentors expressed the view that the Savannah River Site (SRS)
should focus on the cleanup of existing contamination and wastes at the site,
rather than create new wastes by resuming production at SRS reactors.
Frequently associated with these comments were suggestions that funding for
nuclear materials production should be diverted for this purpose, and that
jobs lost due to termination of reactor operation could be transferred to the
restoration program.

RWONSE

DOE is committed to a program of environmental restoration of its sites,
including SRS. This program is already under way and ia funded independently
of the decision on continued reactor operation. The DOE Environmental
Restoration and Waste Management Five-Year Plan (DOE/S-0070) describes this
program, and other EISS (Waste Management for Groundwater Protection,
DOE-EIS/0120; Defense Waste Processing Facility, DOE-EIS/0082) describe waste
management activities at the SRS. Reallocation of nuclear materials
production funds, if it were consistent with the need for continued operation
of SRS reactors, would not materially speed up site restoration, which is

proceeding at a pace determined primarily by the governing regulatory
processes and the rate of technology development and deployment.

With regard to the opportunities for jobs for reactor operation and
maintenance personnel in restoration activities, the skills of such
specialized employees might not be readily transferable to site restoration
activities, which require their own unique skills.

A number of comments expressed concern about radioactive contamination of the
bffsite environment as a consequence of previous and continuing releases from
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SRS operations, and the impacts of such releases on the health of the
population surrounding and downstream of the SRS. Specific comments were
raised about:

● The incidence of cancer in the SRS vicinity

● The history of prior discharges from the SRS and their consequences

● The cwulative risks frm past and continuing operation

● The potential increase in radioactive contamination of the
BeaufOrt-Jasper water supply

RESPONSE

Studies to date of the populationa potentially affected by SRS emissions have
not identified any excess of cancers related to those emissions, including the
most recent, an independent study by the National Cancer Institute/National
Institute of Health (Jablon et al., 1990).

DOE has assembled the historic data on radioactive emissions to air and water
from SRS since its inception. Assuming current environmental transport and
demographic parameters to apply to these prior discharges, estimates were wde
of the cumulated dnses to a hypothetical individual who resided permanently at
the most exposed SRS boundary location, as well as to the surrounding
population and downstream water users over this period. That information,
which shows (for example) a cumulated dose of less than 20 millirem over the
36-year period to a hypothetical Beaufort-Jasper water conswser (compared to
the EPA Drinking Water Standard of 4 millirem per year), has been added to
Section 3.7.1.2 of the EIS.

The Draft EIS identified the intent of DOE to apply to the South Carolina

Department of Health and Environmental Control (sCDHEC) for a National
Pollutant Discharge Elimination System (NPDES) permit for direct discharge of
disassembly-basin purge water contamination with tritium, consistent with the
DOE objective to stop using the soil as a disposal medim. In the absence of
any viable process for the removal of tritium from such waters, as a
consequence of this proposal (and the discontinuance of the use of seepage
basins in the F- and H–Areas), the radioactive decay afforded by onsite
groundwater transit time would no longer exist and an increase in the quantity
of tritiw in liquid wastes reaching the Savannah River would occur. However,
the concentrations in the water consumed by Port Wentworth and Beaufort-Jasper
users would remain a small fraction of that permitted by EPA drinking water
standards.

In their respective comments, EPA indicated that DoE should eliminate the use
of the seepage basins, SCDHEC indicated that DOE could continue to use the
basins if certain conditions were met, and downriver water users objected to
any incraase in exposure, no matter how small. As a result of these cements,
DOE will continue to discharge to the seepage basins while reexamining options
for the discharge of disassembly-basin purge water in collaboration with EPA,
SCDHEC, and affected water users, incLuding options for reducing the
discharges, or possibly eliminating the need to discharge altogether. In
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response to these connnents, DOE has revised Section 4.1.2 of the EIS to
present a comparison of the offsite doses associated with discharge to seepage
basins, direct discharge to onsite streams, and evaporation, which are the
three options for handling disassembly-basin purge water.

A large number of comments were raised with regard to the safety of reactor
operation at SRS. Frequent areas of comment included:

● The age of the reactors and their lack of conformance with NRC
requirements for commercial nuclear powerplants, including a
containment dome

● The need to complete all safety upgrades before resuming production

● The need for independent oversight of reactor safety concerns

● Completion of the probabilistic risk assessment (PRA) and its peer
review before the resmption of production

● The ability of the reactors to withstand severe earthquakes

● The likelihood of severe accidents snd the risks to public health and
the environment

● The adequscy of emergency planning

RESPONSE

While it is true that the SRS reactors are about 35 years old, they have been
centinual1y upgraded and modernized over the years. They are currently
undergoing extensive modifications and safety upgrades, the most significant
of which will be completed before the resumption of production. A
comprehendive examination of the primary cooling system and other systems
important to the safe functioning of these reactors has revealed no mechanism
that would limit their useful life. Although continued aging might reduce
their availability, K-, L–, and P-Reactors should be able to meet production
requirements for tritium and plutonium-238, and will ensure the capability to
produce nuclear materials as necessary, at least until replacement production
capability haa been demonstrated. All systems have or will have undergone
thorough testing before production is resmed, and the readiness of the
reactors to resume production will be reviewed not only by Secretary of Energy
Watkins, but by the independent Defense Nuclear Facilities Safety Board
(DNFSB). Section 2.1.3 describes the functions and authority of the !JNFSBand
other outside oversight groups.

DOE will not resume production before completing all safety upgrades necessary
to achieve an acceptable level of safety. The priority assigned to each
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safety upgrade is related to its contribution to overall risk reduction and
its feasibility. Secretary of Energy Watkins has noted on several occasions
that the reactors will not resume operation until he is satisfied about their
safety. The independent DNFSB, which was established by the Congress in PL
100-456, will provide independent oversight of the safety of the SRS reactors
and an autonomous judgment of their readiness to operate.

DOE is not required by law to follow NRC standards for commercial reactors.
However, DOE does follow NRC standards that are appropriate for SRS reactor
types, ‘isolated locations, and uses. Nuclear power reactors operating at high
pressures [more than 140 kilograms per square centimeter (2,000 pomds per
square inch)1 and temperatures [more than 260”C (500”F)I are surrounded by a
pressure containment building (dome) to retain the high-pressure stesm and
radioactivity that potentially could be released in the unlikely event of
severe accidents. The SRS reactors operate at a low temperature [about 102”C
(215“F)] and pressure [about 0.35 kilogrsm per square centimeter (5 pounds per
square inch)] and use a “confinement” system to retain almost all of the more
dangerous radionuclides that might be released. With the high degree of
isolation afforded by the SRS location [about 11 kilometers (7 miles) from the
nearest site boundary], compared to that of a commercial power reaCtOr [as
little as 0.8 kilometer (0.5 mile)], and the low coolant energy of these
reactors, the risks to the public from their operation are small. Adding a
pressure containment dome to these reactors would cost more than $900 million
per reactor and would yield only a small reduction in risk for extremely
improbable accidents.

Preliminary information from the PRA being prepared for the SRS reactors has
been used in evaluations of the safety upgrades and is used in the risk
assessment presented in Section 4.1.3 of the EIS. The Level-1 phase of that
PRA has undergone peer review, and the other phases are expected to receive
such review, including review by the DNFSB. NRC, which recently imposed a
requirement on each commercial nuclear powerplant for a partial PRA, which is
called an Independent Plant Evaluation (IPE), does not require these plants to
defer operation at power until the completion of their IPEs.

Concerns expressed about the ability of SRS reactors to withstand the effects
of a .Strong earthquake have resulted in further upgrades of specific
structures and components to withstand an earthquake with an acceleration of
O.2g, twice the estimated peak ground acceleration felt in the SRS area during
the Charleston earthquake of 18S6. These upgrades will be completed before
resumption of production by SRS reactors. Section 2.1.3.2.1 discusses the
effects of applying different seismic methodologies to determine public risk.

A number of comments referred to the likelihood of severe accidents at the SRS
reactors, and their health and environmental consequences for the region. The
accident at the Chernobyl reactor involved an explosive self-destruction of
the entire reactor core followed by combustion of the graphite (carbon)
moderator. The nuclear physics of the SRS reactors do not permit the
explosive self-destruct me~hanism, and they are moderated and cooled by heavy
water, which does not bum. Because of these fundamental nuclear and
physical-chemical differences, an accident of the type that occurred at
Chernobyl cannot happen at SRS. However, DOE recognizes that there is a very
small potential for severe reactor accidents that could result in large
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releases of radioactivity to the environment. To protect the public in such
evente, emergency plans, which are regularly practiced to ensure their
effectiveness if needed, have been established with local and state
authorities.

Comm sT

A number of commentors observed that the resmption of production at the
K-Reactor before the completion of the cooling tower currently under
construction would result in thermal discharges in violation of state
water-quslity criteria and would result in the loss of wetlands habitat that
had recovered during the past several years. These and related comment areas

included:

● The suggestion that the resumption of production at K–Reactor be
deferred until the cooling tower is operating

● Suggestions that DOE provide wetlands mitigation for those areas
impacted by thermal discharges

● A request that DOE provide plans for elimination of fish kills due to
thermal discharges of L– and P–Reactors

● Several requests for additional consideration of impacts due to
entrainment and impingement of fish and other aqustic populations

RESPONSE

DOE may ope;ate K-Reactor under a SCDHEC Consent Order antil the end of
December 1992, when the cooling tower must be operational (Alternative Cooling
Water Systems, DOE/EIS-0121). Sections 4.5 and 5.2.5 of the EIS discuss the
issuance of the Consent Order, subsequent DOE actions to ensure compliance,
and pending litigation.

The EIS evaluates, as a subset of the preferred alternative, the option of
deferring resumption of production at K-Reactor until the cooling tower is
operating. DOE recognizes that resumption of production before the completion
of the cooling tower will result in the loss of 670 acres of wetlands for a
currently indeterminate period into the future (see Section L.1.1.6.2.1).
Section 4.5.7.1 of the EIS discusses possible mitigation options and commits
DOE to implement wetlands mitigation based nn evaluation of impacts associated
with the resumption of production. DOE policy is to prese~e and protect
wetlands resources at SRS in accordance with the national goal of no net loss
of wetlands. DOE will implement mitigation to achieve this goal, especially
in the event nf unavoidable adverse impacts to SRS wetlands.
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Under terms of a settlement agreement with SCDHEC on June 5, 1990, DOE has
submitted a Remedial Action Plan for the mitigation of fish kills due to
thermal discharges from L- and P-Reactors, as described in Section 4.1.1.4 of
the EIS. The propoeed plan is currently under review by SCDHEC. Section
4.1.1.2 addresses impacts and Section k.5 addresses mitigation options.

In the past, DOE has performed a number of assessments on impacts of
entrainment and impingement as a result of SRS reactor operations on fish and
other aquatic populations in the Savannah River. These Section 316(b)
Demonstrations, which were submitted to regulatory agencies, have not shown
significant impacts to aquatic resources. DOE has committed to conduct
additional studies during 1991 to assess entrainment impacts and the need for
mitigation.

Several commentors questioned whether SRS employees were aware of the hazarde
associated with their work and called for the release of SRS worker health and
doee records.

DOE informs SRS employees of any hazards associated with their jobs, through
an extensive training program, DOE also maintains exposure monitoring
programs for all SRS employees. The reaulta of an examination of SRS worker
mortality records were published in 198S, as noted in Appendix B,
1990, Energy

In March
Secretary Watkina announced that DOE will turn over

responsibility for reeearch on long-term health effects on workers at DOE
facilities to the Department of Health and Human Services, and directed that
worker health and exposure data be released. DOE released the first series of
exposura data to independent investigators in July 1990. Current and pact
workers can examine their exposure records at any time,

DOE received a few cominentson the fremework provided for the presentation of
actfone and alternative, T.heaacements focueed on two issues:

● The designation of the proposed action as “continued operation” rather

than “reetart” of the K-, L-, and P-Raactora

● The appropriateneea of the identification of the “no-action” alternative
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Reactor operation covers the span from cold shutdown through power ascension

i to full power operation. An extended outage of the reactors for modifications
implies that they are “in operation,,,~hi~h is consistent with the manner in

which connnercial nuclear powerplants are considered by the NRC. Nuclear
powerplants, even when in extended outages for major modifications, are
considered by NRC to be “in operation,“ and remain under the limitations
imposed by their operating licenses.

In situations where there is an ongoing program initiated under existing
legislation and regulations, “the “no action’ alternative may be thought of in
terms of continuing with the present course of action until that action is
changed” (46 Cm 18027, as emended; “Forty Most Asked Questions Concerning
CEQ’s National Environmental Policy Act Regulations”). In this instance, the
“present course of action” is the continued operation of K-, L-, end
P-Reactors. As a practical matter, the analyses in the EIS would not change
regardless of the alternative designated as “no action,” because the analysis
of not operating the reactors ia presented (as Alternatives 2 and 3) in
Sections 2.2 and 2.3 as the termination of operation of one or more reactors
in the immediate future.
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Table C-1. Government Agencies Commenting on Draft Environmental Impact Statement

Comment No. Agency Representative Page No;

L-83 U.S. Department of Commerce,
Habitat Conservation Division

L-8h U.S. Department of the Interior,
Office of Environment

L-78 U.S. Environmental Protection Agency,
Region IV

L-45 South Carolina Department of Health and
Environmental Control

y

& L-46 South Carolina Water Resources Commiasion,
Surface Water Division

L-SO South Carolina Wildlife and Marine Resources
Department

S-6 Beaufort-Jasper Water and Sewer Authority

L-49 Beaufort-Jasper Water & Sewer Authority

L-85 City of Savannah, Georgia,
Facilities Maintenance Department

Andreas Mager, Jr.,
Assistant Regional Director

Janathan 2. Deaaon,
Director

Frank H. Re~nd

Robert W. King, Jr.,
Aaaistant Deputy Commissioner,
Environmental Quality Control

Danny L. Johnson,
Director

James A. Tirmnerman,Jr.,
Rxecutive Director

Dean Moss,
General Manager

Milliam D. Moss, Jr.,
General Manager

Harry Jue,
Mater Operations Director

c-332

c-335

C-300

C-153

C-157

C-326

C-369

C-176

C-340



Table C-2. Elected and Other Officials Commenting on Draft Environmental Impact Statament

Comment No. Official Office Page No.

A-5

L-63

A-k

A-95

A–32

L-67

c-2

c-35

A-3

s-2

A-92

c-1

A-1

L-79

Eon.

Eon.

Eon.

lion.

Eon.

Dean

Eon.

Eon.

Eon.

Eon.

Bon.

Hon.

Eon.

Fred Cavanaugh

Fred Cavanaugh

Ralph Cullinan

Butler C. Derrick

A. K. Hassn

D. Hunter, Jr.

Harriet Keyserling

Ernie Passailaigue

Irene Rudnick

Lindsay Thomas

Strom Thurmond

Candy Waites

Odell Weeks

Dennis B. Wilson

Mayor

Mayor

Aiken

Pro Tern,City of Aiken, South Carolina C-788

Pro Tern,City of Aiken, South Carolina C-225

County Council; Lower Savannah Council of tivernments C-785

United States House of Representatives

City Council of Augusta, Georgia; Richmond County Board of
Commissioners

City Manager, City of Beaufort, South Carolina

Representative, South Carolina Legislature

Senator, South Carolina Legislature

Representative, South Carolina Legislature

United States House of Representatives

United States Senate

Representative, South Carolina Legislature

Mayor, Aiken, South Carolim

Minority Counsel, Committee on Energy and Commerce,
U.S. House of Representatives

C-103O

C-890

C-252

C-529

C-712

C-78k

C-346

C-1026

C-516

C-782

C-322
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Table C-3. Private Organizationa Commenting on Draft Environmental Impact Statement

I
Comment No. Organization Representative Page No.

L-55

A-15

A-46

A-70

A-78

S-51
m
L L-61
w

s-4

S-27

S-12

s-43

S-40

s–53

S46

A-26

A. B. Beverage Company,

Aiken County Republican

Aiken Technical College

Athena Peace Coalition

Athens Feace Coalit50n

Inc.

Party

Cetacean Relations Society

Cetacean Relations Society

Coastal Citizens for a Clean Environment

Coaatal Citizens for a Clean Environment

Coastal Citizens for a Clean Environment

Coastal Citizens for a Clean Enviro~nt

Coaatal Citizens for a Clean Environment

Coastal Citizens for a Clean Environment;
Pastoral Care Network for Social
Responsibility

Coaatal Group Sierra Club

Consumer Fuels Corporation

Robert S. Westmorelend, Sales
Administrator

Elizabeth Christensen

Dr. Paul Blowers

Dr. Daniel Everett

Melanie Smith

Jsmes Loomis, Director

Jim Loomis, Director

Cheryl Brackin

Cheryl Jay

Dr. Deborah Kearney

Willism Lewis

Frederick Nadelman

Herbert S~ers, Jr.

Judy Jennings

Clifton McClure

C-192

C-829

C-924

C-985

c-997

C-490

C-217

C-352

c-422

c-397

c-479

C-470

c-495

C-483

C-S50



Table C-3. Private Organizations Commenting on Draft Environmental Impact Statement

Comment No. Organization Representative Page No.

S-31

A-8

L-48

C-30

L-4h

c-3

C-J

L L-47
w

A-6

s-8

S-II

A-2

s-29

L-69

S-28

c-66

Energy Research Foundation

Energy Research Foundation

Energy Research Foundation

Energy Research Foundation

Energy Research Foundation

Environmental Policy Inatitute

Federation of berican Scientists

Federation of American Scientists

From Trident to Life Campaign; Glenn
Environmental Coalition

Georgia Conservancy

Greater Aiken Chamber of Commerce

Greenpeace Action

Greenpeace Action

Greenpeace Action

Greenpeace Action

Tim Connor C-432

Brian Costner, Director c-813

Brian Costrier,Director C-165

Robert Guild C-701

Frances Close Hart C-103

James Beard, Director, c-536
Nuclear Weapons Project

Steven Aftergood, Senior Research C-162
Analyst

David Albright, Staff Scientist C-791

Robert Randall c-375

Rebecca R. Shortland c-394

Timothy Simons, Chaicman of the Board C-783

Thomas Clements C-427

Tom Clements C-255

Warren Whipple C-424

Warren Wbipple C-769



Table C-3. Private Organizations Commenting on Draft Environmental Impact Statement

Comment No. Organization Representative Page No.

A-54

A-57

s-17

S-14

c-4

s-5

c-54

A-22

c-5

c-22

A-5 1

s-9

A-45

L-75

Greenpeace Action

Greenpeace

Greenpeace

Greenpeace

Institute for Resource and Security Studies;
Energy Research Foundation

Inte~ationsl “Fellowshipof Reconciliation;
National Clergy and Laity Concerned;
Atlanta Clergy and Laity Concerned

Irmo.Direct Environment Action

Laborera Local Union No. 1137

ieague of Women Voters of

Lutheran Human Relations

Lutheran Human Relations

South Carolina

Metanoia Community; From Trident to Life
Campaign

Metro Augusta Chamber of Commerce

MSB Technical Associates

Warren Whipple

William Bowman

Amanda W. Everette

Elir,aO. Everette

Dr. Gordon Z’hompson,We cutive
Director

Pamela Blockey-o’Brien

Ariastasia Eddins

Warren Hills, President

Narge West, President

Dr. Albert Jabs, Volunteer

Dr. Albert Jabs, Volunteer

John Linnehsn

Albert Eodge, President

Director

Director

Steven C. Sholly, Senior Consultant

C-946

c-953

C-406

C-401

C-541

c-353

C-748

C-S44

C-571

C-683

c-933

C-390

C-923

C-27S



Table C-3. Private Organizations Commenting on Draft Environmental Impact Statement

Cement No. Organization Representative Page No.

A-7

L-37

s-18

A-17

A-34

C-26

L-58

C-6

A-55

s-1

C-21

A-18

Natural Resources Defense Council

Nuclear Control Institute

Peace Nexus

Physicians for Social Responsibility

Physicians for Social Responsibility

Physicians for Social Responsibility

Providence Home Women’a Shelter

Public Citizen Litigation Group

Results

R&H Won

Savannah Area Chamber of Comerce

South Carolina Coalition on Human
Developmentand Progressive Change;
South Carolina Rainbow Coalition

St. Pris Campaign for Global Security

Dr. ThoIMs B. Cochran, Senior Staff
Scientist

Dr. Milton M. Hoenig

Rosanne Kiely

Edward Arnold, Executive Director,
Atlanta Chapter

Dr. Adam Goldstein, President,
Augusta Chapter

Dr. Paul Milner, Auguata Chapter

Kathy Riley, Director

Suzanne S. Ls Pierre, Attorney

Marjorie ‘Prifon

Greg Ryberg

Larry Stuber, Chairman, Natural
Resources and Environmental Council

Kevin Gray

Ellen Spears

c-801

c-77

C-407

C-833

C-894

c-888

c-694

C-196

c-5 75

c-949

c-344

C-681

C-835



Table C-3. Private Organi~tinna Co~nt@ on Draft Environmental Impact Statement

co~t Ho. Organiastinn Representative Page No.

c-53 Students for the Ethical Treatment of Eeatber Lynn Swallows
Animals

c-747

L-32 Synergistic Dynamics, Ins. John C. Snedeker c-69

C-4S World Sdt for Children Catherine Coleman c-739

C-20 Young Envirnnman taliats for a Living and Genevieve Compton C-679
Lnving Earth

c-37 Young Environmentalists for a Living and Cbarlice Hurst
Leving Earth

C-718

n

z c-49 Young Environmentalists for a Living and Megsn Rosser C-740
bving Earth



Table C-4. Individuals Commenting on Draft Environmental Impact Statement

Conunent Name Page

A-73

S-56

L-33

L-5

s-7

L-12

c-7

L-8 2

S-4S

L-34

A-29

C-12

S-52

L-16

A-12

s-55

C-72

A-64

A-80

L-42

C-L3

S-62

A-6 7

c-5 2

Jamea Abbott

Shelly Ainaworth

Park Aitken

Shahrough Akhavi

Lee Alexander

Becky Allen

Mary Allstrom

Charlea H, Badger

Michael Balazs

Mra. Peter Bartholdus

John Beard

Paul Beck

Susan Bloomfield

Virginia M. Bonwitt

Sam Booher

Charles Botton

James Bourne

Jeffrey Bowman

William Bradley

Cathy Bradshaw

Matthew Breeden

Janiece C. Brodhead

Joseph Brodie

Kathy Brown

c-989

C-500

G-72

c-33

c-373

G-42

c-5 79

C-331

c-485

c-74

c-S85

C-592

c-493

c-so

C-S21

c-499

c-779

c-9 71

C-1OO2

C-lol

C-729

C-51O

c-979

c-745

C-17



Table C-4. Individuals Commenting on Draft Environmental Impact Statement
(continued)

Comment Name Page

L-25

L-71

A-33

L-26

A-41

L-23

L-50

A-36

L-5 7

A-23

A-2.4

A-66

A-7&

s-5 9

A-21

L-53

L-5&

C-27

L-9

L-64

A-60

S-15

A-81

Jean Brown

Beverly L. Bruck and David 1. Bruck

Kip Campbell

Fred Christensen

James Clark, Jr.

Robin Coad

Robert P. Colbom

Amy Conley

Helen S. Crenmen,

Anna Dangerfield

Tim Dangerfield

Paul Daugherty

Barbara Frappier, and Herman L. Cranman

Christopher DeBarr

Susan Delaney

Art Dexter

James W. Dodd and Mary S. Dodd

Susan F. Dodd

Nora Elkin

Paul B. Eubank

Rita Fellers

William Russ Ferrara

Robert Logan Ferrelle

Dr. David Filler

C-60

C–263

C–892

C-61

C-915

C-58

C-182

C-905

C-195

C-S45

C–S47

c-977

C-990

c-so7

C-842

C-1S9

C-191

C-696

c-38

C-229

c-959

C-402

C-1OO3

C-18



Table c-4. Individuals Commenting on Draft Environmental Impact Statement
(continued)

Connnent Name Page

A-6 2

A-63

L-36

c-9

L-70

C-41

L-13

S-57

s-58

L–10

c-38

s-64

s-65

c-45

L-3

C-16

s-3

C-23

A-68

L-15

L-2fI

C-32

A-l&

Dr. Davis Folsom

Kathy Folsom

Craig Ford

Sarah Fox

Karolyn A. Freeman

Elaine Frick

Lee R. Gandee

Gary Garrett

Ruth Garrett

Hal Gerber

Claude Gilbert

Benjamin J. Goggins

Wendy R. Goggins

Robert Hallman

Michael Hardwick

Leslie Harris

Helen Y. Harrison

Jerry Henderson

Thomas Henry

Merilyn Hiller

Trish Hobbs

William Holliday

John Hopkins

C-966

C-968

C-76

C-581

C-262

C-725

c-43

C-503

C-506

c-39

C-720

C-512

C-513

c-733

C-31

C-67&

c-349

c-687

C-981

c-47

c-59

C-706

C-827

c-19



Table C-4. Individuals Cementing on Draft Environmental Impact Statement
(continued)

Comment Name Page

C-51

A-13

L-30

c-1 1

s-45

C-56

A-20

A-72

C-70

C-8

A-9

A–84

A-10

L-18

L–14

A-82

L–41

s-37

L-1

A-79

L-5 2

A-77

A–43

Helen Hudson

Richard W. Hunt

Richard W. Hunt

Mal Hyman

Stuart Johnson

Sue Jane Johnson

Dr. William Johnston

Aliaon Jones

Guy Jones

Dr. Natalie Hevener Kaufman

Joan King

Tom King

Virginia King

Charles and Marie Kline

Diana G. Knight

Ronald Knotts, Sr.

Jenny Koenig

Lorraine Koenn

Betty Krumrei

Franklin Kurtz

Adele Kushner

Kathryn Kyker

McDonald Law

c-743

C-825

c-66

c-5 90

C-482

C-750

C-840

C-988

C-776

C-580

C-816

C-1OO9

C-818

c-5 2

c-45

C-1OO5

c-loo

C-465

c-28

C-looo

C-186

c-995

C-921

C-20



Table C-4. Individuals CoamIenting on Draft Environmental Impact Statement
(continued)

Comment Nsme Page

A-42

L-51

L–56

S-20

L-72

A-85

s-34

s-35

S-41

C-64

S-60

s-54

S-36

A-71

C-17

L-29

A-16

L-II

S-21

A-56

A-86

A-38

William Lawless

Gregory P. Ledford

Betsey M. Lescoe

Martina Linnehsn

William A. Lochstet

Christopher Lusting

Bill Lynes

Constancia Lynes

Chris MacMillan

Sanders MacMillao

Evangelin Msmalakis

Bill Mareska

Robert Marshall

Arthur Martin

Corry Mason

Mark Mathis

John McClanathan

Catherine McFadden

John McKinnon

Henry D. McMaster

Lois McMillan

Karen McWay

c-918

C-184

c-193

C-411

C-265

c-loll

c-461

C-463

c-474

c-767

C–508

c-497

c-464

C-957

c-675

C–65

C-831

C-40

C-412

C-951

C-1013

C-907

C-21



Table C–4. Individuals Commenting on Draft Environmental Impact Statement
(continued)

comment Nsme Page

L-35

s-61

C-19

L-17

A-19

L-39

A-39

C-15

s-26

c-28

c-lo

A-52

A-30

S-42

S-30

C-36

L-65

S-1+9

A-94

S-25

Lynn H. Medcalf

Lana Miller

Leslie Mineral

R. R. Mole

Victor Montenyohl

Regina B. Moody

Jenna Moran

Dr. Karl Z. Morgan

Melinda Stone Morton

Melinda Stone Morton

Fred Muller

Fred Muller

Vernon Mundy

Michael Myers

John Neal

Maureen Nery

Gary Michael Newberry, Lynne Van Gould, Susan E. Watts,
Murphy A. Cooper, III, Wanda Andrews, James F. Bass, Jr.,
Gregory A. Smith, Barry Van Gould, Maureen A. O‘Reilly,
Eloise R. hdley, Wrguerite B. hrham, Betrotha W. Harris,
Eddie E. Harris

Chuck Niemeyer

Mary Niedzwiecki

Ann O‘Brieu

c-75

C-509

C-678

C-51

C-83S

C-96

C-90S

c-5 98

C-419

C-6 97

C-5S2

C-936

c-886

c-477

C–431

C-714

c-236

C-486

C=1029

c-418

c-22



Table C-4. Individuals Commenting on Draft Environmental Impact Statement
(continued)

Comment Name Page

S–63

L-8

L-2

C-65

A-n

L-76

L–68

c-55

L-73

c-60

A-28

L-59

C-62

c-33

S-19

L-7

A-37

s-38

A-91

s-66

C-34

A-40

c-68

Helen P. O’Brien

James Oginski

Edith Kendrick Osmanski

Robert Osmer

Robert F. Overman

James N. Paglieri

Mr. & Mrs. Peter W. Payette

Nancy Peeples

Tacey Penland

Brian Bennington

Philip Permar

Petition

Luke Phillips

Lyn Phillips

Suzanne Plowden

Jennifer Porter

Nathan Price

Wyatt Pringle, Jr.

Dale Prout

John M. Ravage

Pauline Reimers

Felicia Rensberger

David Reynolds

C-511

c-37

c-29

c-768

c-819

c-285

c-253

c-749

C-273

c-759

c-883

C-209

c-761

c-708

C-409

C-36

c-906

C-466

C-1025

C-514

C-709

C-913

c-774

c-23



Table C-4. Individuals Commenting on Draft Environmental Impact Statament
(continued)

Comment Nme Page

A-61

L-38

C-13

A-65

L-28

L-22

C-71

s-39

A-48

L-62

A-25

c-46

A-49

A-27

A-69

A-87

L-40

C-18

A-83

S-23

A-53

C-50

S-24

Dr. Stanley Rich

Sally P. Richardson

Camille Riley

Mark Roberts

Robert Rosenblum

Bea Ro8ewell

Sua Rosaer

Barbara Rudolph

Barbara RUEtad

J, Paul Ruttar,

Betty Rybarg

III

Sarah Schechter-Schoemen

Craig Schenck

Sam Schillaci

Glen Schlafer

Janet Schlafer

David R. Schumacher

Dr. Peter Sederberg

Mary Lou Seymour

Doug Shoemaker

Doug Shoemaker

Wendy Shough

Juliea Skeels

O-962

c-95

c-594

c-972

C-63

c-57

c-777

C-467

C-929

c-222

C-549

C-735

C-930

C-ssl

c-983

C-1016

C-98

C-676

C-1OO7

C-415

c-944

C-742

C-417

C-24



Table C-4. Individuals Commenting on Draft Environmental Impact Statement
(Continued)

Comment Name Page

L-6

A-78

c-73

L-66

L-81

C-31

S-44

A-35

A-76

c-39

C-25

L-4

L-43

L-2 7

C-42

L-31

A-44

S-67

c-57

S-13

S-16

C-14

A-50

Melanie Smith

Melanie Smith

Daniel L. Sobell

Jonathan M. Somers

Meredith J. Sorensen

Charlotte Speaker

Daniel Stainback

Glenn Stark

Scott Starling

William Starnes

Kan Stauffer

Col. Charles W. Stockell

Henry A. Stone

Mrs. R. A. Stowe

Thomas Summer

Sandra Tannenbaum

Tracy Tarleton

Joan Taylor

Peter Tepley

Elizabeth B. Terry

Michael H. Terry

Elvira Thompson

Elvira Thompson

c-35

c-997

c-780

c-238

C-330

C-705

C-451

C-903

c-993

C-722

C-691

C-32

C-102

C-62

C-727

c-68

C-922

C-454

c-754

c-399

C-404

C-596

C-931

C-25



Table C-4. Individuals Commenting on Draft Envimranental Impact Statement
(continued)

Comment Name Page

s-32

c-67

A-90

L–60

s-33

C–5S

A-as

C-29

c-59

A-S9

L-20

C-61

C-kk

L-19

A-47

C-69

C-63

A-5S

A-59

L–74

C-24

s-lo

s–22

Hoses Todd

Moses Todd

Moses Todd

Jane Tollison and Virginia Robards

Patricia Tousignant

Merrill Truesdale

Mark Tucker

Regina Turetzky

Andrew Craig Vainer

Andrew Craig Vainer

Julia Vereen

William Voegele

Ervin Wagner, Sr.

Jan Wallis

Sinkler Warley, Jr.

Maxine Warshauer

David Watring

Cathy Williamson

Russell Williamson

Harry E. Wilson

Carol Winana

Charles F. Winchester

Laura Lee Winchester

c-k54

C-771

C-1023

C-215

c-457

C-756

C-1017

C-700

c-758

C-1019

c-55

C-760

C-730

c-54

C-926

c-775

C-765

c-954

C-956

C-276

C-689

c-393

C-414

C–26



Table C-4. Individuala Commenting on Draft EnvirO~en tal ImPact Statement
(continued)

Comment Nme Page

c-4 7 Dr. Mitchell Wolin C-738

L-77 Gerald Woodcock c-296

A-75 Bill Wright c-992

C-40 Donna Wright c-724

L-21 Geoff Young C-56

A-93 Donald B. Zippier C-1028

s-so James Zorn c-489

C-27



Table C-5. DOE Responses to Cements on Draft EIS

Comnt
Nuder Cement Response

L-1

L-01-01

COMMENTS OF MRS. BETTY KRUMREI
6 N. Cal i bogue Cay Rd.
Hi 1 ton Head, SC 29928

Mr. Frank R. McCoy, 111
Acting Di rector, SR Restart
Special Projects Office
P.O. Box A
Ai ken, SC 29W2

Oear Hr. MCCOY:

I was quite surprised to receive your letter of May 3, 1990, along
with the copy of the OEIS. When I wrote my initial objections to
the restart of the Savannah River Plant Reactors, I had no idea I
would be a party to such a monstrous boondoggle. I can’ t even
imgine how mny hours went into the compilation of this ‘, book%$, and
the cost of paper and manhours and postage, all courtesy of taxpayers
like w, makes my poor heart flutter . . . . . . . . . .

The purpose of this letter is to ask you to please take my name off
your mail~ng list i-diately. Th+s will not by any means dim my
interest 1 n stopping the restart of the Reactors, but i t my ease my
mind just a little bit.

Thank you for your prompt attention to my request.

Conrnents noted.
(Note: As requested, Mrs. Krumrei’s name has been
deleted from the roiling list. )

Sincerely,

Mrs. Betty Krumrei



Table C-5. DOE Responses to Comnts on Oraft EIS

Cement
Number Cormnent Response

L-2 COMMENTS OF EDITH KENORICK OSHANSKI
P.O. BOX 656

Bea.f ort, South Carolina 29902

The Hon. James O. Watkins
Secretary of Energy
Washington, O.C.

Oear Mr. Secretary:

L-02-0 1 Please spare Beaufort County, S.C. further contamination from
The Savannah River Project. We do @ med ~.

The Department of Energy produces tritium (and other
nucl ear materials) as directed by the Nuclear
Weapons Stockpile Memorandum (NWSM) , which
determines the need for defense mterials, and which
is approved by the President. The most recent NWSM,
approved by President Bush on JU1 y 12, 1990, was
used i n calculating the den.and for new production of
tritium in Appendix A. In addition, Appendix A
considers the demand for new production based on a
potential reduced-need scenario for tri ti um.

L-02-02 Beaufort County is down river and down wind from The Savannah River
Site. When volunteering with Hospice for five years I learned that
there is an inordinate number of cancer cases i n this area. In fact
my husband and two i mediate neighbors, al 1 now deceased, had cancer.

I fervently hope that you wil 1 decide not to restart the K-,
L-, and P-Reactors. .4s Nomn Cousins says with regard to human
values in his book M ~: ‘, The real divi sio” . . is between
those who attach priwry importance to human 1 i fe and those who view
their own discipline as sovereign.,a

Because detailed information on defense need
involves national securi ty in fomtion, nuclear
mterial requirements and the production
capabil i ties required to meet these den!ands are
discussed in a classified appendix (Appendix A) of
the EIS. This classified appendix was not
distributed with the n!ain document, but wi 11 be
considered by 00E decisionmkers; it is available to
those meeting security requirements. Unclassified
information from Appendix A is included in Section
1.2 of the EIS.

Section 4.1.2 of the EIS addresses the potential
additional risk to human health resulting from the
continued operation of K-, L-, and P-Reactors.
Section 4.1.6 addresses cumulative impacts and
health risks from SRS and nearby faci 1 i ties. The
heal th effects of past operations have been (and are
bei “g) eval “ated by independent agenci es, as
described i n Appendix B; no significant health
impacts on the general publ i c have been i denti f i ed.
Section 3.7 (Tables 3-13 and 3-14) and annual
envi ronmental monitoring reports i ss”ed by 00E
describe the extent of contamination from prior SRS
operations. Section 4.1 presents projected



Table C-5. DOE Responses to Comnts on Oraft EIS

Comnt
Number Comnent Response

The OEIS (Oraft Environmental Impact Statement) which was envi ronmntal impacts from continued reactor
recently sent to me from The Department of Energy, is impressive operation.

only for its bulk (one inch thick and eight by eleven inches). So
many tlffleS PeOPle are told that somethi na is suite safe onl v to find
later that

Thank
Site.

&ch damage has been done. -

you for your careful consideration of the Savannah River

Yours Truly,

Edith Kendrick Osmnski



Table C-5. DOE Responses to Cormnents on Draft EIS

Com-nent
Number Cement Response

L-3 COMMENTS OF MICHAEL HARDwICK
1229 Evans Rd

Aiken, S.C. 29801

Mr. S. R. Wright
Dir. Envi ronmental Oivi sion
U.S. Oept of Energy
Savannah River operations off ice
P.O. 80X A
Ai ken, S.C. 29802

Dear Mr. Wright,

Thank you for the OEIS copy. I have read it in some detail . I
am not dissuaded from the belief that a restart at SRS wi 11 be more
expensive both short and long term because of Population and

~ L-03-O 1 population growth pressures on extraordinary safety requirements.

L!.J
.

L-03-02 Also, I believe the “Po1 i CY’! on separation of Utility and Federal
faci 1 i ty use should be tested at the highest levels of the Political
System. 1 dorm t believe other countries world-wide would or do
sustain the dual cost burden of separate reactor faci 1 i ties i n
situations where a faci 1 i ty can do both jobs.

L-03-03 Al so, 1 did not see an analysis of Tritium requirement for a 75%
weapons arsenal possibi 1 i ty. Perhaps a restart wil 1 not be requi red
before one of the other more remote Federal reactors could be put
i nto operation.

Sincerely,

Michael Hardwi ck
1229 Evans Rd
Aiken, S.C. 29801

00E takes safety measures to protect individuals
both on- and of fsi te, as discussed i“ Section 2.1 of
the EIS .

Section 2.4.6 of the EIS discusses the production of
nucl ear Mteri als from comercial reactors.

Section 1.2 of the EIS discusses the process for
determining the need for defense materials and the
OOE role in that process. The size of the nuclear
weapons arsenal is beyond the scope of this EIS.
P1 ease see the response to Connne”t L-02-O 1 on the
need for tri ti um. Section 2.4 discusses alternative
methods for tri ti urn production.

,,, ,, ,,, ,, ,, ,,, ,, ,, ,, ,,



Table C-5. DOE Responses to Cats on Oraf t EIS

Cofanent
NumLer CO~nt Respnnse

L4

c-l

L
N

1-04-01

COMMENTSOF COL. CHARLESW. 5TOCKELL
6 Sea Gul 1 Ori ve

Ikeauf ort, South Carolina 299Lk2

Department of Energy
Savannah River Operations Off ice
PO Box A
Aiken, S.C. 29002

1 have only one co-nt concerning the operation of the
Savannah River P1ant reactors: Letts get on with it and restart all
reactors !

The government has 1i stened patiently to many different attacks
on SRP, mst of tii ch were fanci f“l a“d some donnri ght ri di CU1OUS.

Al 1 that has been si f ted and mch tim spent in satisfying the
adverse co~nts made i n 1arge part by people tio know 1i ttl e about
nuclear production and the safety features bui 1t into an &ri can
facility. As a Soviet specialist for forty years, I can assure PU
that the KGB, i n particular its Oi si nformatsi ya division, mst have
had a good 1augh over tbe specious protests +i ch closed the pTants
operations and forced a series of r~xami nati ons.

This nati o“ needs its vital nuclear pmd”cti on. The Savi et Cmnts noted.
mi1i tary threat to the Free Norl d has not yet 1essened and i n any
case, strong core defenses wi 11 always be needed. Tao, w need the
research and technological iqrov~nts coming out of operati o“ of
such a faci 1 i ty. Our ci vi 1 i an contractors and our govemmntal
agencies deal i ng with SRP have always had an excel 1ent record of
concern and safety. Let us now get on m th the job.

Sincerely,

Charles Stockel 1



Ttile C-5. DDE Responses to Co=nts on Draft EIS

Co%lent
Nuder c-t Response

L-5

L-05-02

C~S OF ~OU6H AlOtAVl
2931 Duncan Street
Col *is, SC 29205

Hr. S. R. tight
Di rectar, hvi _tal Division
US DepaGt of Gergy
Savdnndh River ~rati MS Off ice
Post OFfi ce 8ox A
Aiken, SC 29802

Oear Hr. Hri ght:

I - writing to pretest tie PI an of the Departint of Energy to
restart the K-, P-, and L-Reactors at SRP — as announced by
Secretary Wtkins .on 1 May lW. 002 has released a Oraft
Envi ro~ntal ~ct Sta~t purporting to 1ay to rest the
concerns of citizens that structural and other weaknesses pertaining
to SRP reacto= have been ddressed. Yet, this EIS does not direct
its attention to the restart pragra=; instead, i t has been couched
general 1y in te~ of ‘continuing operations. ” Therefore, the EIS
does not adequately account for mny of the concerns that have
pre.i OUS1y been raised over the scbeduld restart of the above
reactors.

Gi .en the fact that my of the safety enhmc~nts that were
supposed to have k iql~ted have not in fact been realized, I
am very disturbed at the S* ng M 11 fulness rnti vati ng DOE’s 1 MY
announcet. Secretary Uatkims. himself, has candidly indicated
that the p~ of safety ~hanc~ts has not been cow 7eted.
Indeed, he COU1d do no 1ess than acknowledge this, in vi @wof the
internal ~ report — the so-called SRP Tiger Team report — of 26
April 1990. This report has raised a n~er of disturbing questions
about specific safety enhanc-ts that have not been executed. At
the s- time, citizens are rnndful that the OOE has had a woeful
rep”tati on for 1iving “p to c+ tme.nts to rectify major
deficiencies in the operation of SRP.

OOE considers the SRS reactors to be i n operation
during the current nmdi fi cation period, just as
comnerci al nuclear powerpl ants i n extended outages
for major nmdifi cations are considered by NRC to be
in operation and remain under their operating
1 i tenses in a cold shutdown rode. Section 2.1 and
the Sumnary have been revised to define “continued
operation. ” Chapter 4 addresses, analyzes fully,
and bounds the envi ronwntal impacts of the cent i nued
operation of K-, L-, and P-Reactors, including the
resumption of production after an extended outage.

Sections 2.1.2.7 and 2.1.2.8.2 of the EIS address
the concerns expressed about reactor safety and the
reactor modifications to be completed as safety
enhancements both before and after resuming
product ion. % stated by Secretary Watkins on
several occasions: “restart of any of the SR
reactors will not be authorized until I am
personally satisfied that they can be operated
safel y“ (Uema, Secretary of Energy Matki ns to
Secretary of Oefense Cheney, April 1989). The
independent Defense Nucl ear Facil i ties Safety Board
(ONFSB) wil 1 also provide its judgment on the
readiness of the reactors to resume product i on: DOE



Table C-5. DOE Responses to Com’nents on Draft EIS

COnOaent
Number Cement

L-05-03

I
g

L-05-04

Addi tianall y, if Secretary Watkins!s announcement is followed

uP, Q13! wi 11 b? i n vio~ation of the Federal Clean Water Act,
speclflcally, Its provls~ons for thermal discharge. For these
reactors wil 1 begin operating even before the K-reactor cooling
tower — projected for completion in 1992 — becomes functional .

Finally, surely the changes in international relations should
tel 1 us that an even more cautious approach toward restart is
warranted. What can be the justification for rushing back into SRP
operations i n the 1 ight of the CO1 lapse of the Soviet military
al 1 iance? Against whom wi 11 we be using the plutonium and tri tium
that SRP produces? There are ful l-scale START and conventional arms
talks that are progressing i n Geneva and Vienna, respectively.
These talks have excellent prospects for agreements that wi 11
advance the national security interests of this country toward
levels long dreamed-of by our “ati onal leaders. It is a disgrace to
argue that these reactors need to be restarted despite the fact that
safety enhancements have not been achieved, despite the fact that
federal law will be violated, despite the sensational y positive
developments in world pol i ti CS, and despite Secretary Watkins own
characterization that SRP operations have placed citizens under the
“sword of Oamacles .8$

I urge you to let these concerns be known to decision-mkers
wi thin 00E. We need mre judicious leadership on nucl ear pol i cy,
not leadership that puts i ts head i n the sand when faced with
dangers that its ovin members have presented for all to see.

Response

has added Section 2.1 .3.3 to describe the functions
and powers of the ONFSB, and some of its recent
reco-ndati ons. 00E has revised Section 2. 1.3.1.3
to discuss the Tiger Team findi rigs. The June 1990
report Jiaer earn of e ~h RI ver
* (OOE/EH-0133) addresses SRS activities other
than the reactors.

00E may operate K-Reactor under a Consent Order
(84-4-w) f ram the South Carolina Department of Health
and Environmental Control OOE is expediting the
construction of the cool i ng tower. See the revisions
to Section 2. 1.6 of the EIS. L- and P-Reactors use
cool i ng lakes to cool thermal discharges through
NPDES outfalls. These systems are independent of
the K-Reactor cool ing mechanisms. Section 5.2.5 of
the EIS contains detai 1s of the Consent Order.

P1 ease see the response to Conunent L-02-01 on the
need for tri ti um and other nuclear n!aterials.

Sincerely yours,

Shahrough Akhavi



Table C-5. DOE Responses to Comnts on Draft EIS

co~e;t
Co-nt Response

L-06-01

L-6 COMMENTS OF MELANIE SMITH
2430 Cherokee Rd #24

Athens Ga 3060S

Hr. Wright,

I have read with great interest the draft environmental impact The EIS discusses the need for tritium in Chapter 1
statement. 1 feel any further production of tri ti um and plutonium
for nuclear weapons to be total 1 y unnecessary. 1 feel the

and Appendix A (which is classified). Please see
the response to Cownt L-02-01 on the need for

Department of Energy is greatly inflating its need for tri tium in an tritium and other nuclear materials.
atmosphere of impending world peace and nuclear weapons reductions.

L-06-02

L-06-03

There is the further issue of the nuclear waste produced as a DOE has comitted to the environmental restoration
by - product of tri ti um and plutonium production. There is close to of its sites, including SRS; environmental
one hundred acres of nuclear waste buried at the Savannah River Site restoration is funded independent y of reactor
presently. Further production of tri tium and plutonium will create operation. Other EISS (Waste Manage-nt Activities
yet more waste. Why make a bad situation worse? for Grou.dwater Protection, DOE-EIS/0120, and

Oefense Waste Processing Faci 1 i ty, DOE-EIS-0082) and
the DOE Environmental Restoration and Waste
Management P1 an (DOE/S-0070 ) describe waste
manaaemnt activi ties at SRS in detail . The
propised OOE programti c EIS on Waste bnagement
and Envi ronmental Restoration wi 11 provide a
complex-wide assessment of available options. DOE
will manage SRS wastes from continued operation i n
accordance with the requirements of EPA, SCOHEC, and
DOE Orders, as described in Section 2.1 and Chapter
5 of this EIS.

impact i n restarting K-, Section 4.1 of the EIS addresses, analyzes fully,
and bounds the environmental impacts of the
cent i nued oPerati on of K-, L-, and P-Reactors,

To say there is virtually no environmental
P- and L-reactors is absolutely ludicrous.

Sincerely including the resumption of production after an
Mel ani e Smith extended outage.
2430 Cherokee Rd #24
Athens Ga 30605
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Co-nt
Number Comnt Response

L-7

L-07-01

COMMENTS OF JENNIFER PORTER
1490 s Mil 1 edge

Athens GA
30605

Dear Mr. Wright,

I have recently read the environmental
the Savannah River Plant,

i~act statement concerning

MY main concern is the uncontained nucl ear waste which al ready All radioactive waste storage and disposal at SRS i
exists. I do not feel that an~re toxic waste should even be conducted in accordance with EPA and 00E
considered to be produced. requirements, as described in Sections 2.1, 3.8, an

4.1.6 and in Chapter 5.

In my opin{on the EIS document was vague 6 did not give me the P1 ease see the response to Connnent L-06-03 on
information in which to al low m to have any feelings of environmental impacts.
justification to re-open the Savannah River Plant.

Thank You,
Jennifer Porter
1490 s Mi 11 edge
Athens GA
30605
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Comnt
Number Camnt Response

L+ COMMENTSOF JAMES OGINSKI

Dear Mr. Wright,

L-06-01 I enjoyed reading the EIS rough draft for SRP. The one issue P1 ease see the response to Comnent L-oS-02 011 waste
hi ch I found lacking was how to deal with the radioactive waste mnagemnt and environmental restoration.
al ready created, what to speak of w waste tii ch will created by a
restart. Instead of creating a bigger mess ~ich will adversely
effect hri cans for generations to come, us on CIE.*

YD the mess we have al ready made.

Sincerely,
James Oginski
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Cormnent
Number Connlent Response

L-9 COMMENTS OF PAUL B. EUBANK
185 Athens Rd.

Hi nterville, GA 30683

Dear Mr. Wright:

Thank you for the Envi ronmt?ntal
Operation of the SRP, dated Way

;g.a~t Statement on the Continued

L-09-01 8y giving me the figures thru this publi cation of what you (they/it) Please see the response to Cement L-06-02
haven! t done, it wi 11 be possible to determine hat you have al ready
done.

mnagement and envi ronmental restorati o“.
Oon8t do any nmre. Correct what has al ready been done, i .e. ,

envi ronwntal pol 1 uti on.

Sincerely,

Paul 8. Eubank
185 Athens Rd.
Wi ntervil le. GA 30683

on waste
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Table C-5. DOE Responses to Connts on Draft EIS

CO~nt
Number Comnt Response

L-10

L-10-O1

L-10-O2

~ L-10-O3

L
.

L-10-04

COt4MENTS OF WL GERBER
qol No. Cromwall Rd. , Apt. F-4

Savannah, Georgia 31410

Dear Mr. Wright

Re - Savfh River Plant Restart

If the by products of tiat you make have a hal f-1 ife of 500 years, I
can only assume the shelf 1 i fe of the item would be the same —

Or does tritium have a short 1 ife span?

Has consumption gone up?

Can w reaJJy use al J 30,000 atomicdevices (now in stock) in a 30
minute war w/any aggressor?

Who would be the aggressor? Big Red seem to have its own probl ems.

I ask these questions because I will be unable to attend either of
your forums here i n Savannah.

As Savannah River plus all other sites are so “Hot” lets clean them
up or bury them in concrete.

We have enough weapons to kill the world at least twice over. What
economic or mi 1 i tary sense does i t mke?

The half-life of plutonium-238 is ~ years; the
half -1 i f e of pl utoni UM-239 is 24,110 years; the
half-Jife of tritium is 12,3 years.

P1 ease see the response to Comnt L-02-01 on the
need for tri tium and other nuclear materials.

The need for nuclear weapons is outside the scope of
this EIS.

P1 ease see the response to Comnt L-06-02 on waste
management and environmental restoration.

I would deeply appreciate the ~ of your reply.

Sincerely Yours

Hal Gerber
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Connt
Number c-t Response

L-1 1 C~S OF ~; ~~L KF@EN

PabIley5 Island, south Carolina 29585

Dear Mr. Wrfght

I - -i ting you ~ the federal Energy Oepartmnt not to
restart the Nuclear reactors at the Savannah River Site.

L-1 1-01

~ 1-1142
P
0

The Energy ~t M ~ this action wuuld bring further PI ease see the response to Comnt L-OZ-02 on health
risk to humn health and has already severely contaminated our risks.
envi ro~t. Most of the -rid to-day is drastically becoming more
peaceful and auare of * dire consequences if w don’ t. I am
real 1y rnre afraid of our W1 icies and their long term effects than
“enemy countries” -

You have not canvinced us we nq UJre tritiuia. I auI not alone P1ease see the response to Comnt L-02-O 1 on the
in w opini~. 1- enclosing a h clipping reporting that fifty need for tri ti um.
four prwinent -ri cans are requesting tie halt of production of
nuclear =-s ingredients.

The Sun News. Nyrtle Eeach. S.C.

Eriefly

c WIH~ - Fifthfour. prwi nent .‘
-ri cans, including t- fo-r CIA di rectors,
have sat a letter to Pnsident Eush and Soviet
President M- khail tirbachev appealing to them
w halt the production of nuclear weapons ingredients.

\
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Table C-5. WE Responses to Comnts on Draft EIS

Co-nt
N~er c-t Response

The letter said nuclear rnssiles scrapped under
U. S.-Savi et a- control a~ts COU1d provide
all the ingredients & tw sides tight need for
n= nuclear -s.

Fe-r Secntary of State Cyws Vance, f o=r
Defense ~retary Robert klcNamra and former
Cm directors WI 7 i.?= CoJby and Stansf i el d Turner
*m sang the siqrs.

I -Id Jike fiis news it- and q letter put in the record.

Sincerely Yours,

titherf ne McFadden

(Note: A copy of * letter cited fn tie n- article was subwi tied
by Dr. W 1ton M. Hoenig along uith his cements on the Draft EIS.
Refer to Cm t L-W.)
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Comnent
Ntie~ CoQnent Response

L-12

L-1241

C-NTS OF 8ECKY ALLEN
123 01 d Cedar Pt.
ChaPi n, SC 29036

Mr. Wright

My do you want to spend almst 2 billion dollars that wil 1 Please see the responses to Co-nts L-06-03 on the
cause mnre Environmental har!n and cancers? We want to 1 i ve! Don>t environmental consequences of continued operation
destroy us, ~!!! and L-02-02 on health risks.

Green Peace Supporter
Becky Allen
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Table C-5. DOE Responses to toments on Oraft EIS

Comnt
Number CO~nt Response

L-13

L-1 3-02

L- 13-03

CWENTS OF LEE R. GANOEE
327 Carpenter Street

H Columbia, SC 29169

Hr. S. R. Wright
Oi rector, Environmental Oivi sion
U.S. Department of Energy
Savannah River Operations Off ice
P.O. Box A
Ai ken, SC 29B02

Oear Mr. Wright:

I cannot attend the public hearing on the Oraf t EIS, but I ui sh
to express my outrage, that the Savannah River Plant is even being
considered for reopenl ng.

I have a friend *O for years has told m of the S1ipshod,
incompetent, uncaring and negl i gent operation of this death trap,
and I am info-d by an authority whose veracity and competence I
trust ful 1y that i t al ready has contaminated the waters of the
Savannah River, the Aquifers, and even the adjacent coast to the
mouth of the Savannah River, and created an environmental disaster
area that extends into Georgia and Florida, once the truth of the
extent of contamination becomes public.

Moreover, the plant is another Chernobyl just waiting to happen,

and there is no need for more tri ti um and more atomic weapons.

P1 ease see the responses to Cownts L-06-03 on the
envi ronmntal consequences of operating K-, L-, and
P-Reactors, L-02-02 on hea7 th risks, and L-06-02 on
waste managewnt and environmental restorat i on.

The nuclear and physical-chemical characteristics of
SRS reactors are fund-ntal 1 y different f ram those
of the Chernobyl reactors. 00E does recognize the
very small potential for a reactor accident
resulting in releases of radionucl ides to the
environment. Section 4.1.3 of the EIS discusses
accidents, including design-basis and severe
accidents; Table 2-3 su-rizes accident risks.

P1 ease see the response to Cement L-02-O 1 on the
need for tritium. The need for nuclear weapons is
beyond the scope of this EIS.
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COmnt
Nuder Conment Response

I say shut it don, and never 1et it reopen,
for the doom i t threatens!

Sincerely,
Lee R. $andee

or share the guilt
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Comnt
Nutier Comnent Response

L-14 COMMENTS OF OINA G. KNIGHT
1738 Wal thour Road
Savannah, GA 31410

Oear Mr. Wright:

L-14-01

L-14-02

L-1 4-03

As a biologist and a concerned citizen, I would like to bring
up a few concerns of mine on the start up of the Savannah River
Plant. Firstly, why do we need to produce more nuclear weapons with Please see the response to Comnt L-02-01 on the
the changes in Eastern Europe and the bi lateral cutbacks in nuclear
missi le systems. A nuclear war is not able to be won regardless of

need for tri tium; however, the need for nuclear
weapons is beyond the scope of this EIS.

what the mil itary and the government have to say otherwise. This
insane nucl ear buildup has got to come to an innnediate halt and the
Savannah River Plant would be an ideal place to start.

Secondly, the aged reactors at the Savannah River plant have No 1 i fe-1 imiti”g mechanisms for these reactors have

surpassed their expected 1 i fetime. They are similar to the been found (see Section 2. 1.2.3.2). The nuclear and
Chernobyl reactor in that they don ‘t have containment domes or physical desi g. of these reactors is fundamental 1 y
adequate f i re safety mechanisms. different from that of the Chernobyl reactors.

Section 4.5.1 of the EIS discusses containment dome
considerations. The Chernobyl reactor was moderated
with combustible graphite; SRS reactors use heavy
water, whi ch does not burn. The core damage

frequency from fire ( 1.4 x 10-7 per reactor-year;
see Section 4. 1.3.2.2) indicates that adequate fire
safety ~chani sms al ready exist at SRS. Section
2.1 .2.3.1 of the EIS describes fire safety
enhancements. Also, please see the response to
Comnt L-13-02 on Chernobyl.

Thirdly, clean up of the Savannah River Plant is al ready Please see the response to Comnt L-06-02 on waste
expected to take decades and cost bi 11 ions. Money spent on management and envi ronmental restoration.
restarting the unsafe and unneeded old reactors should be spent on
cl caning up the mess the best 40 years of bomb production has
created.

As an average citizen, 1 am against nuclear weapons and the
environmental destruction bomb production wreaks on o“r area. Oo
& ~ the Savannah RI ver Plant to n!ake more nucl ear weapons.
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Sincerely,

Diana G. Knight
1738 Wal thour Rd.
Savannah, W 31410
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Connnent
Number COmnt Response

L-15 COMMENTS OF MERILYN HILLER
65 Gale Terrace

Rochester, NY 1M1O

Mr. S. R. Wright, Di rector
Environmental D? vi si on
U. S. Department of Energy
~onn:~xR~r Operations Office

Ai ke~, SC 29802

Oear Mr. Wright:

I wish to raise some questions in connection with the Draft EIS
for Continued Operation of K, L and P reactors at the Savannah River
site.

~ L-15-01

5

1) Considering that the Tuscaloosa aquifer, tiich SUPP1 ies
drinking water to Atlanta and other parts of SE U. S., is
al ready contaminated by toxic chemicals from the Savannah River
Plant (SRP), what assurances does the public have that the
radioactive wastes now stored there, and those that would be
produced by restarting the reactors, wil 1 not also seep into
the aquifer?

Atlanta receives its drinking water from surface-
water sources (the Chattahoochee River and Lake
Lanier), and not from the Tuscaloosa aquifer. The
Black Creek-Middendorf Formation in South Carol ins,
which was once known as the Tuscaloosa aqui f er,
discharges to the Savannah River i n the vicinity of
SRS, as described in Section 3.4.2 of the EIS. This
aquifer is not bel i eved to be hydraulically
continuous wi th the formation of that name in
Georgia. The toxic chemical contami nation of that
aqui fer was caused by chl ori nated hydrocarbons,
hich are confined wi thin the SRS boundary, and are
currently being removed by recovery wel 1s and an air
stripper. The Black Creek-Middendorf aquifer 1 ies
400-900 feet below the surface of SRS and is
generally protected by several i~errneable clay or
other 1 i thologi c formations. Monitoring wells have
been installed i n the aquifer to detect any type of
contamination. Over the 35-year SRS operating
period, no radioactive contamination has been
detected off site i n the Black Creek-Middendorf
aquifer as a resul t of past operati ons, and none is
expected from continuing reactor operation. (Please
see the EIS on Haste Managemnt for Groundwater
Protection, OOE/EIS-0120).
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CO~nt
Nu&er c-t

L-1 5-02 2) Have c~~sive studies pmgi sed earl i er this year by the
llepa~t of Energy (DOE) an the public health and
envi ro~tal consequences of the program to ‘clean up and
mdemize” SRP been c~leted? Have open forums been held as
also ptised on the future of the nuclear uea~ns industry?
Wy is there not a pmvi sion for major recovery and c1ean up of
the radioactive and toxic chrn cal waste at the site before
Pl~ningtoproducernre? tit partof theEIS addresses the
cwlative mske load, i.e. that produced by restarting the
reactors. added to &t is al ready there?

L-1 5-03 3) In 1ight of a 1989 study released by the Nati o“al Acaday of
sciences sting the risks f r- 10W-1evel radiation to be four
ti-s greater tham previ c.usly bel i Wd md Of ~“~h research as
that of Rosalie Bertell (KQ ~ w), *Y does
equating a plant release to that ~f ‘background,, radiation make
tbe release an ‘acceptable risk”? hlIy aren 1t the CIJMU1ati ve
effects of al 1 radiation exposures addressed? Wat is the
rationale for accepting even ONE additional death from exposure
to radiation frm 5RP?

L-15-04 I note that three public hearings on the EIS are scheduled.
Al 1 of these beat-i ngs are to be held near the SRP. I“ my view,
there should be additional public bearing convened i” major cities
throughout the U. S., especial 1y i n the SE. Because of the broad
envi ro-tal i~ct of the activities at SRP; one tii ch does not
have geographical boundaries, and because of the huge cost of c1 ean
up and/or reskarti”g pmducti on, rnre heari “gs are justified. This
is not j~t a local issue.

Response

Studies of cleaning up and ~dernizi ng SRS are under
WY. Environmental impacts are reported routinely
i n annual SRS Envi ronwntal Honi tori ng Reports.
Al so, pl ease see the response to Co~nt L-06-02 on
the EIS for waste manag~nt and envi ronn!ental
restorati on.

DOE has comi tted to the preparation of a
programmatic EIS on nmdernization of the nuclear
weapons complex.

TWD previous EISS [Waste tlanagemnt Activities for
Groundwater Protection ( DOE/EIS-01 20) and Oef ense
Uaste Processing Facility (ooE/EIS-0082)1 discuss
these activities. 00E also has a nationwide
Envi ronraental Restoration and Waste Managemnt
5-year P1 an (oOE/S-0070), is implementing its
provisions, and is planning to prepare a
progra~ti c EIS on Environmental Restoration and
Waste Managemnt.

Section 3.8 of the EIS discusses the waste load at
SRS. Section 4.1.6 discusses other cumulative
impacts.

The compari son of exposure from operating K-, L-,
and P-Reactors with exposure to background radiation
exposure is intended to provide a perspective.
Section 4.1.6.4.14 of the EIS discusses the
cumulative effects of all radiation exposures. The
calculated number of excess cancer fatal i ties to the
population within 80 kilomters (50 miles) of SRS
due to continued reactor operation is 0.0171 per
year.

00E published a notification of the public comnt
period in the Federal Register, and conducted public
hearings in the area mst likely to be affected by
routine or accidental rel eases. 00E solicits
written cownts from the general public.
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L-15-05 In concl usi on, as weapons al ready in our nuclear arsenal are
dismantled under provisions of existing and pending agm ts, I
urge that tri ti urn be reel ai - to provide a ready-aade SUPP1 y. The

L-1=6 nucl ear weapons industry mst study and pursue “recycl ingm as
assiduously as citizens are urged to do with their daily trash.
Restarting reactors K, L and P uvuld not then be necessary.

L-15-07

Neither is it necessary to restart these reactors for our “defense”
since the U. S. (and the Soviets) al ready have many times over the
nutier of nucl ear weapons requi red to destroy each other. Mre
nucl ear weapons wi 11 not “defend” us any better but wil 1 hasten the
poisoning of our earth.

Sincerely,

(its) Merilyn Hiller

cc: Frank Horton (R-NY)
Les Aucoi n (D-OR)
Oan Rei chl er (NROC)

Please see the nsponse to tint L-02-01 on the
need for tri ti um.

Recycling is being perfo@. DOE has revised
Section 1.2 of the EIS to discuss the recycling of
Mterials from retired ~apons. Appendix A considers
the supply of nuteri als from recycling in the
anal ysis of the need for production of nuclear
materials.

The need for n“cl ear weapons is beyond the scope of
this EIS.
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L-16 COMMENTS OF VIRGINIA M. BONWITT
4 Hollyberry Lane

Hilton Head Island
S. C . 29928

Mr. S.R. Wright
U.S. Department Energy
Savannah River Operations Office
P.O. Box A
Ai ken, S.C. 29802

Dear Sir:

Are current forecasts of nuclear material needs correct?
need for nuclear material should have changed due to progress
Eastern Europe and the bilateral cutbacks i n missile systems.
need to bui ld and mai ntain nation as nuclear weapons stockpi le
been reduced.

I support proposed action alternative #3.

Advantage: Reduction of hazardous/ mixed waste and low ‘level/
high 1 evel radioactive waste.

Reduction of expense involved in waste treatment
methods. This mney is needed for clean up of existing waste.

Reduction of negative impact on envi ronment.

More is not better!

Sincerely,

Virginia M. Bonwi tt
4 Holly berry Lane
Hi 1 ton Head Island
S.c. 29928

The Please see the response to Cement L-02-01 on the
in need for tri tium and other nuclear materials.

The
This

need is based on the requi rements in the latest
has Nuclear Weapons Stockpile Memorandum, which

President Bush approved on July 12, 1990. In
addi ti on, a potential reduced-need scenario was
evaluated, and is considered i n the EIS.
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L-17 COMMENTS OF R. R. MOLE
20 Field Sparrow Road

Hi 1 ton Head, S. C. 29926

Stephen R. Wright
U.S. DOE
Box A, Ai ~862SC

Oear Mr. Wright,

I write in WDOs ition to the restarting of K, L & P reactors on
the Savannah River.

L-17-01 Con8non sense should tell us - even the workers whose jobs are Through an extensive training program, OOE ensures

threatened - that to proceed to produce these deadly chemicals is that SRS workers are aware of any potential hazards

out of the question. associated with their jobs. OOE also maintains
n
&

exposure nmni tori ng progrants for al 1 SRS employees.

Asbestos workers certainly regretted their wrkplace and wi shed
. they had sought employment el setiere.

Some things must be faced to save all of our 1 ives.

Please oppose the restarting, I pray.

Sincerely,

Mrs. R. R. Mole
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L-18 COMMENTS OF CHARLES AND MARIE KLINE
8 Bear Island Rd.

Hil ton Head Island, S.C. 29926

Stephen R. Wright
Di rector, Envi ronwntal Oiv.
US Oept, of Energy
Savannah River Operations Off i Ce
PO Box A
Ai ken, S .C. 29802

Mr. Wright,

We understand through the media that the restarti “g of L, K, a“d P
reactors at the Savannah River Si te, is under serious consideration.

We must register our strongest opposition to such a move, from an
envi ronmental view, as well as economi c and ethi cal OneS.

The economic price is perhaps not the priority at this point in
time, but obviously looms lar e by mny mill ions( “o- bill iOns) of

fdollars, both now and in the uture. This is only one of the prices
to be paid by future generations.

L-1 8-01 Tri ti um and pl “tonium production is obviously intended (at least Please see the response to Connnent L-02-01 on the
primari 1 y) for nuclear weaponry. Why is this channel being fol lowed need for tritium. While there is no current need to
in today)s cl i mate of i nternati onal peace efforts includi ng arms produce weapons-grade plutonium, such a need could
control progress and of course- world-wide recognition of the horror
of nuclear war?

arise in the future.

L-1 8-02 The environmental effects of these reactor start-ups surely P1 ease see the responses to Comnents L-02-02 on past
threatens to repeat past experiences our country and others have and projected heal th risks and envi ronmental
gone through via leakages, mi sc. accidents, mi s-mnagement, etc.
Nuclear reactors “Ot 0“1 y threaten o“r lc,cal areas no”, but the

contamination, L-07-01 on radioactive waste
management, and L-06-02 on waste mnagement and

future contami nation real i ties of waste storage are specific and
m: nd-boggl i ng.

envi ronmental restorati on.
We ape al 1 only too fami 1 iar “i th the effects of

al r, ground, water pollution, “i tho”t adding i” the i “caI ~“lable
nucl ear waste long-range effects.

Nuclear plants and faci 1 iti es for peaceful purposes such as the
generation of electric power, seem to be our destiny (and no doubt
our cross); however, nuclear use for weaponry seems completely
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unconscionable. It is a cruel betra al of our hopes for a peaceful
world. {Indeed it raises serious ref ections on our civilizations’
continued exi stance.

PLEASE.. . no Savannah Site start-up.

Sincerely,

Charles and ~ri ● K1i ne

,.



Table C-5. DOE Responses to Comnents on Oraft EIS

Coant
Nutier CO~nt Response

L-19 CO~ENTS OF ,JAN HALLIS
26 Cygnet Ct.

Hi 1ton Head, SC

Dear Sir,

L-19-01

I cannot attend the hearings - I am not a scientist. But I beg
you not to restart the Savannah River reactors.

Our governmnt could not !Iwatch dog!! the savings & loans - They P1 ease see the response to Comnt L-06-02 on waste
certainly can 1 t safeguard hazardous wastes - P1 ease do” I t destroy managemnt and envi ronme.ntal restorati on.
the future of South Carolina with long-life chemicals of death.

Yours truly,

Jan wal 1 is
26 Cygnet Ct.
Hi 1 ton Head, SC
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L-20 COW’IENTS OF JULIA VEREEN
Rt 2, BOX 257A

Comer, GA 30609

Dear Mr. Wright,

1 am concerned about the Department
about a tentative restart of the K-, P-,
Savannah River P1ant in late 1990-91.

of Energy’s announcement
and L-reactors at the

L-20-O 1 It is my understanding that many safety issues have yet to be
deal t with!

I do not understand how the 00E can justify the restart of the
L-20-02 K-reactor when the cool ing tower wi 11 not be co~leted until 1992.

Wonit that violate the Clean Water Act thermal discharge standards?!?

~ L-20-03 *at wil 1 i t take for us to use extreme caution and follow the

. strictest safety measures when deal i ng wi th these reactors? Hill i t

. take an event 1 i ke that at Chernobyl i n the Southern Uni ted States?

L-20-04 He must have a thorough, accurate and public analysis in an
Environmental Impact Statemnt.

Please, the earth will survive . . . with or ~ US!

Thank you,

Julia Vereen

P1 ease see the response to Cement L-05-02 on
reactor safety.

P1 ease see the response to Cement L-05-03 on the
K-Reactor cool i ng tower.

Please see the response to Comnt L-13-02 on the
differences between the reactors at Chernobyl and
SRS .

00E considers this EIS to be a thorough and accurate
anal ysis of the envi ronmntal issues associated with
continued operation of K-, L-, and P-Reactors.
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L-2 1 C~S OF SEOFF YOUNS
370 Alberta Ter. Apt 6

Atl Ga 30305

L-21-01

L-21-02

~ L-2143&
m

L-21-04

Oear Hr Hright,

I am writing out of concern about the reapeni ng of the Savannah
River Nuclear Plant. I urge the department to reconsider by
answering these questions.

Is the plant safe to reopen?

HOU1dn 1t the 00E be violating the Clean ~ter Act therml
discharge standards by continuing operations without the cooling
tower necessary?

HOU1 dn 1t the production of tri ti IIM contradict the recent a-
control agreemnts and Congress n rnvement to cut funds for W-
Systelns?

mat about the possi bi 1i t y of a disaster equal or greater than
Chernobyl ?

The reopening WOU1d “ot be positive for IJ!j pol i ti CS or the
envi ronn!ent, tii ch is of greater i ~ortance.

Response

P1ease see the response to C~nt L45-02 on
reactor safety.

P1ease see the response to C-t L-OS-03 on the
K-Reactor cool i ng toner.

P1ease see the response to Cat L-02-01 on the
need for tri ti m.

P1ease see the response to Cement L-13-02 on the
di[erences betwn the reactors at Chernobyl and

Thank YOU,

Geoff Young
370 Alberta Terr Apt 6
Atl Ga 3030S
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L-22

L-22-01

L-22-02

Sir -

Fire-1 king in W. Saint Helens wul d be safer than restarting
the SRS reactors. - YOU know it, I know it, ❑ y fmily and nabors
know it!

NO MORECONTWINATILN! PI ease see the response to Cc.ament L-Od-02 on waste

Just clean up the =ss already knom and shut down the f aci 1i ty
-agat and envi mnmental restorat i on.

so my grandchildren don’ t have to experience the pl utoni u-rel ated
effects of CAHCER. P1ease see the response to -nt L-02~2 on health

risks.
World peace depends on peaceful pmpl e, not any nuclear

deterrent. Thanks.

Bea Ros-11
B1uf f ton
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L-23 COIIMENTS OF ROBIN COA0

Dear Mr. Wright,

L-23-O 1 I am writing in opposition to the reopening of the Savannah
River Nuclear Plant, and its use for the production of tri t<um.

P1 ease see the responses to Comnts L-02-O 1 on the
need for tri tium and L-06-02 on waste management and

Doesn’ t the reopening contradict recent arms control agreements and envi ronwntal restoration.
Congress’ movement to cut funds for weapon systems. The funds used
would better be sui ted for clean up of al ready exi sting nuclear
waste at the Savannah River Plant.

L-23-02 The DOE needs to address the envi ronrnental issues before P1ease see the response to Comnent L-06-03 on the
supporti ng the production of more nuclear weapons. envi ronme”tal consequences of continued operation,

The need for the production of nuclear weapons is
Thank you, beyond the scope of this EIS.

Robin Coad
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L-24 CO~ENTS OF TRISH HOBBS
325 E. Paces Ferry Rd.

Apt. 8
Atlanta, Ga. 30305

Mr. S. R. Wright
Oi rector Environmental Oivision (DOE)
Savannah River Operations
P.O. Box A
Ai ken, SC 29B02

L-24-O 1

L-2403

Oear Mr. Wright,

I am writing in concern about the reopening of the Savannah
River Nuclear Plant. I am confused & troubled that this plant, if
reopened, wi 11 be used for the production of tri ti um. This
production WOU1 d contradict the recent arms control agreements, as
well as Congress’ movement to cut funds for weapon systems. These
cuts would effect the need for tri tium. Have You considered this?
Woul dn’ t the funds to reopen the Savannah River Nuclear Plant be
more properly used i f they went to clean up aT ready existing waste.

I was born and raised in this state and feel i t is my
obl i gati on to ask the 00E these questions when the department is
goioi~e;o continue to overlook and break guidelines and laws they

1 urge the department to ask and answer questions concerning
L-2404 the justification of this reopening. Is this plant safe to open?

The 00E’s track record for correcting safety problems 1s poor.

L-2405 k’ouldn’ t the OOE be vi elating the Clean Water Act thermal discharge
standards by continuing operations without the cooling tower
necessary? And once again wouldn’ t the production of tri tium
contradict the recent arms control agreement.

L-24-06 The States of Georgia & South Carolina do not deserve the
threat of the possible recreation of Chernobyl .

The NWSM, which defines the need for nuclear
materials, considers am control agreements.
Please see the response to Comment L-02-01 on the
need for tritium.

Please see the response to Comnt L-06-02 on waste
management and envi ronmental restorati on.

00E is fully connni tted to comply with al 1 appl i cable
Federal and state envi ronmntal regul ati ens. Al so,
pl ease see Chapter 5 for a 1 ist of Federal and state
envi ronmental requi rewnts.

P1 ease see the response to Counnent 1-05-02 on
reactor safety.

P1 ease see the response to Cormnent L-05-03 on the
K-Reactor cool i ng tower.

P1 ease see the response
di~rences between the

to Cement L-13-02 on the
reactors at Chernobyl and

Thank you,

Tri sh Hobbs
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L-25 CO~ENTS OF JEAN BROW
443 Tattnall St.

Savannah, Georgia 31401

Oear Mr. Wright,

L-25-01

L-25-02

I attended the 00E hearings in Savannah on May 31 re the re-start of
SRS. My previous conclusions that such a move would be
un-conscionabl e have been strengthened.

In 1 i ght of the stockpile of nucl ear weapons and nuclear materials P1 ease see the response to Comnent L-02-01 on the
we al ready have, we do not need any more. In 1 ight of the very real need for tritium and other nuclear materials. The
danger of unprecedented catastrophe, i t would be a crime against
huma”i ty of monstrous proportion if the plant is re-started.

need for nuclear weapons is beyond the scope of this
EIS.

With thq disaster in the Soviet Union still creating ne”s, with all P1 ease see the response to Come”t L-13-02 on the
the information available on the terrible possi bi 1 i ties, with the differences between the reactors at Chernobyl and
pleas of America” C< tize”s fi 11 ing the ne”spaper, how can you look SRS.
yourself i n the mirror and cal 1 for a re-start? Have yo” no soul?
Will the nam Wright join that of Hitler and Stalin in the annals of
ti me?

I guess i f the plant closes pennanentl y (Pray God that i t does) you
wi 11 have to find other work. So did the di rectors of the gas
chambers.

Sincerely,

Jean Brown
443 Tattnal 1 St.
Savannah, Georgia 31401
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L-26 COMMENTS OF FREO CHRISTENSEN
3 Ivy Circle

Aiken, S.C. 29801

Mr. Steve Wright, Oirector
Environmental Division
Savannah River Operations Office
PO Box A
Aiken, SC 29802

Dear Sir:

L-26-o 1 May I offer the following for possible inclusion in public comments Comnts noted.
on the EIS for the restart of the Savannah River reactors.

tiile we all pray that the cold war is over, we can not risk
unilateral disarmament while Russia retains both a massive
thermonuclear stockpile and the plants and facilities to maintain
and rapidly expand the number and quality of these weapons of mss
destruction.

We all appreciate the recent improvements in safety measures in the
00E weapons facilities, and we hope that such measures will be
promptly taken to satisfactory end points including the expeditious
construction of the new contained NPR. 8ut in the meantime, we must
operate the DOE weapons facilities as best we can in the interest of
national survival.

I own about a mile of SRS fence on the north side of the plant. 1
can see the 200 Area stacks from my farm. 1 spent some twenty five
years on the duPont engineering staff at (then) SRP; during this
time I wrote the first SAR for the SRP reactors. I both know the
risks and would likely suffer more than most from an accident at
SRS. With this background I urge you to be as careful as you can,
but please get about the business of maintaining our vital
thermonuclear stockpile.

Sincerely,

Fred Christensen



Table C-5. DOE Responses to Conm)ents on Oraft EIS

Cement
Number Cownt Response

L-27

L-27-O?

CO~ENTS OF MRS. R. A. STOWS
P.O. 60X 626

Greer, S.C. 29652

Mr S. R. Wright

Oear Sir!

Dept. of Energy
Environmental Impact
StateMnt Statement for
Continued operation of K. L. and P-Reactors
Savannah Ga. - plant - to Continued Operation of K. L. & P.R.

You have given us the f<~ ~ ~ ~ ~! j“ ~oment~ &
requests for copies of the Deis & What is the Danger of the K-L. and
P-Reactors of the ‘,~~ ~ “!& Of Qd*
@! WhO “~ ~! “M families,!! that work there and
their “M k ,,* ~!,! “Our Oear Lord”! Holds their future!
tho the Environmental impact seems to be ,, Veryts! ,Idangero”s,, ! We
don’t know what this final EIS. Will be for ‘lU all we & ,Lw
-! is in Reading the News papers & of all the Consequences of
all the Oanger! Oanger! that is i“ the Impact! I hope that you see
fit to close all these Oagners for ‘Igur Sons Sake! llA1l I have i“

this World”! lam~~ti~! My Son is all I have to live
for and !!~ Good Lordtl! to help me thru *nTroubles & trial s,,! like 111

~ b ~.if the “Reactora,! should 8SB10W & Kill all those
wonderful faithful workers & Homes Broken!

Please! please! Consider Lives that has been so faithful trying to
make, a Better Life & Home for their Wife & Chidlren! !,-

~! ~Muti his Hands! and We all realize ‘,-!
our “God” our family of ‘rLove,*! Working to mke a Better Ho~!
Living to be at old age enjoying our family Thank you for letting
us have this opportunity to speak our connnents of Life! Health!
family of Love & Happiness With our “Good Lord! to help us thru and
Save all our people ~.R. ‘ol@.

Please see
impacts of

the response to Cownt
continued operation.

L-06-03 on the

Thank you!
God Bless!
au
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L-28 COMMENTS OF ROBERT ROSENBLUM
Attorney at Law

218 West State Street, Suite 101
Savannah, Georgia 31401

S. R. Wright
Oirector Environwntal Oivision
U. S. Department of Energy
Savannah River Operations Office
P.O. Box A
Aiken, SC 29802

Re: Reactor Operation EIS

Oear Mr. Wright:

Since I was unable to attend the May 31, 1990 public hearing o. the
n
&

draft EIS for the K, L and P reactors at SRP, I ask that these
L-28-O 1 written coents be considered. First, we do not need to produce

w more tritium. The Dresent SUPDIY can be recycled to maintain a
credible nuclear deterrent “’ -

L-28-02 Second, the old reactors at SRP do not have
are there adequate fire safety mechanisms.

L-28-03 Since people are fallible, accidents happen
Chernobyl .

containment domes nor

like the one at

L-28-04 Third, what money is available should be spent on cleaning up the
environment around SRP. The saying “clean as you go” applies to our
envi ronment.

L-28-OS Since 00E has already announced that it finds its draft EIS sound
and intends to restart the reactors regardless of public comnt, it
seems that the hearings are a sham, which are being offered because
the la” requires them. It does not appear that DOE is independently

Please see the responses to Connnents L-02-01 on the
need for tritium and L-15-06 on recycling tritium.

Section 2.1 describes the safety modifications to
the SRS reactors and the changes in procedures,
staffing, and training. Also, please see the
response to Cement L-14-02 on containment domes and
fire safety mechanisms.

Please see the response to Cement L-13-02 on the
fundamental differences between SRS and Chernobyl
reactors. The PRA for K-, L-, and P-Reactors
contains human error factors; see Section 2. 1.3.1.2
of the EIS.

Please see the response to Comnent L-06-02 on SRS
waste management and environmental restoration.

The purpose of an EIS is to assess the potential
impacts, of proposed agency actions. DOE is required
to consider all substantive comnents on the Oraft
EIS in its preparation of the Final EIS (40 CFR
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considering the need to restart these reactors, but is rather being 1500-1s08) . OW will announce its decision on the
used by D~ to de it look like the decision was made by neutral proposed action in its Record of Decision.
experts, so the rnjority of the public will accept this outco~.

000 may succeed with this ploy, but those of us who live aro””d SRP
are not fooled and, ultirntely, all of us will pay for this
short-sightedness and stubbornness.

Very tml y yours,

Robert Rosenbl IMI

RR/sl C
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L-29 ~S OF W NATNIS
370 F Al bQrta Ter. Apt 7

Atlanta, & 30305

Dear Mr. Nright

I am * ti ng in concern about the reopening of the Savannah
River Nuclear P1ant. I do not understand the reapeni ng of this

L-29-01 plant for the production of tri ti n. This production -uld P1 ease see the response to Comnt L-02-01 on the
cent radi ct the recent ar6 control age ts and Congress’ movement need for tri tium.
to cut funds for ~ syst- These cuts WU1 d affect the need
for tri ti um. Nave YOU considered these issues? Furthenrmre

L-29-02 WOU1dn’ t funds used for the reopening be better used for cleaning up Please see the
already exist i ng waste? management and

response to Comnt L-06-02 on waste
envi ronmental restorati on.

Thank you !

&

m wrk Nathis
370 F Alberta Ter. Apt 7
Atlanta, 6a 30305
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L-30 COMMENTSOF RICHARD W. HUNT
1208 Crestview Drive

North Augusta, SC 29841

June 7, 1990
Mr. S. R. Wright, Di rector
Environmental Division
U.S. Department of Energy
Savannah River Operations Office
P. O. Box A
Ai ken, South Carolina 298D2

Re: Draft Environmental Impact Statement Continued Operation of K-,
L-, and P-Reactors Savannah River Site, Aiken, South Carolina

L-30-02

~’~
.“.

Cursory revi @w of the Department, s EIS indicates that a broad based
anal ysis has been made of the impact o“ the envi ro”me”t. The Comnents noted.
statement also contains a detailed analysis of present needs for
operational reactors to meet our nation as requi rements.
Alternatives for partial implementation of continued operation have
been assessed in brief but comprehensive terms.

As an individual with over four decades of professional work in the
nuclear and chemical industries I ful 1 y approve of the proposed
Draft Environmental Impact Statement issued May 1990 by the
U.S. Department of Energy.

In deference to those tio disagree “i th the plans outlined my 1
suggest that, given the charge by the Presidential 1 y approved
Nucl ear Weapons Stock pi 1 e Memorandum, this proposal addresses its
responsi bi 1 i ties in a most co~ndable manner. In particular I am
impressed wi th the publ i c risk Evaluation Tables whi ch deli niate
coimnon risks vs. those arising from continued operation of SRS
reactors. Al 1 opposed to nuclear production would do well to
further examine this data. The risks are negligible “hen compared
to the everyday risks of normal 1 ife.

MY PersOnal view and hope is that prompt restart of reactors need Energy Secretary Watkins has comitted to the
not and should not awai t i ssuance of a final statement of impact. i ssuance of this EIS before a deci si on on whether
The need is clear. The job is progressing at a less than desirable the reactors should resume production.
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pace due in part to the wel l-known syndrome of ‘lParal ysis by
Anal ysi S’l. Let’s on with the job and with the confidence of the
traditional /uneri can work ethic.

Thank you for consideration of my personal views.

Sincerely,

Ri chard Hunt
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L-31 COMMENTS OF SANORA TANNENBAUM
105B Springwoods Lake Point

COT umbi a, SC 29223

June 6, 1990

Hr. Stephen R. Wright, Oi r.
Environwntal Oivision
U.S. Oept. of Energy
Savannah River Operations Office
P. O. Box A

o
&

w

L-3 1-01

Aiken, S. C. 29802

Oear Mr. Wright:

As I was unable to attend the hearings {n
writing to you concerning my views on the
River Site.

Columbia this week, I am
restarting of the Savannah

I feel very strongly that it is in the best interests of the people
of South Carolina, of this nation, and of this world, that
production of tritium an plutonium be I{mited. 1 am convenced that Please see the response to Connnent L-02-01 on the
our nation does not need additional qualities of these materials at
this time.

need for tritium and other nuclear mterials.
To restart the Savannah River Site would be to increase

the danger to the health of ourselves and our environment, and to
thwart the efforts to end the cold war and world tensions.

Thank you for listening, and for seriously consider~ng the grave
consequences of ignoring safety and world peace issues.

Sincerely,

Sandra Tannenbaum
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L-32 CO~ENTS OF JOHN C. SNEDEKER
Synergistic Dynamics, Inc.

4D0-F Johnny Mercer Boulevard
Savannah, GA 31410

June 9, 1990

Mr. S. R. Wright, Oirector
Environmental Division
U.S. DEPARTMENT OF ENERGY
Box A
Aiken, S.C. 29802

Re: Reactor Operations EIS

o
&

L-32-D1
.

Dear Mr. Wright:

We have reviewed the ORAFT EIS ti tied ,, Conti nued Operation of K, Cements noted.
L and P Reactors, Savannah River Site, Ai ken, South Carol ins” and
wi sh to submi t our connnents for the record.

We understand that the purpose of the OEIS is to assess the
environmental impacts of continued operation of the reactors. We
also understand that it is DOE’S intent, consistent with the
procedures set forth in the Nati anal Environmental Pol i CY Act
(NEPA), to solicit coinnents on the adequacy of the DEIS and the
issues addressed therei n.

The OEIS is, in our opinion, entirely adequate, professional y
prepared and comprehensive in scope.

The EIS scoping process and the public inputs into the hearings
and writing conanents have long since departed from the intent of
NEPA, and have, instead, become a forum for poJ i ti cal statements and
radical protest. Such corm’nents have overwhelmed — i n tone and
volume — those that stay within the boundaries of the EIS
process. It is, of course, wi thin the discretionary authority of
the hearing officers and others in positions of authority to
disregard such extraneous inputs; however, as the “activists” have
become more sophisticated in their presentations and tactics, their
abi 1 i ty to influence elected of fi ci als at the local , State and even
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the Federal level has become a factor that must be dealt with.
There are otherwise responsible public officials and civic leaders
in Savannah who mouth some of the sama rhetori c as the ‘(activists!!,
Uncri ti Cal 1 y accepting press releases from orga”izatio”s such ~S
Greenpeace as proof that DOE and its operating contractors wi 11 ful 1 y
vi elate the law and standards of safety.

Organized groups opposed to nuclear weapons, nuclear power and
nucl ear research have managed to create a cl i mate of fear and
uncertainty that could have signifi cant and potentially damging
impacts on the future securi ty of the United States. This situation
concerns us greatly; therefore, with your indulgence, we too, $hal 1
depart from the intent of NEPA, and introduce connnents extraneous to
the scope of the OEIS.

Even though the World is currently enjoying the apparent demise
of International Comuni sm as a de-stabilizing force throughout the
World and threat to peace, this is by no mans a tim to abandon or
dismantle the mi 1 i tary and industrial capabi 1 i ty that has brought
about this happy state of affairs.

The Uni ted States was virtually defenseless in 1941. Oespi te
the m!assive losses sustained at Pearl Harbor and in the Philippines,
the Country “as able to mobi 1 ize its productive capacity i n a rotter
of months to replace the assets that had been lost, and to go on to
increase i ts mi 1 i tary strength unti 1 i t overwhelmed the enemy. Lead
times were short i n those days. New ai rcraft could be designed,
tool ed, const rutted, f 1 i ght tested, manufactured in 1 arge numbers
and deployed into combat i“ a few short years. Naval VeSSelS WeI.e
built in even shorter periods of time, and merchant ships were
launched wi thin weeks of keel-laying. M“nitio”s were produced in
huge quantities within months from the signing of a contract. Those
conditions no longer prevail

The Uni ted States and its al 1 i es must continue to have a
credible nucl ear deterrent for the foreseeable future. Tritium is a
perishable component of the nuclear force, a“d must be periodi cal lY
repl eni shed. If the SRS reactors are not restarted — relatively
soon — the credi bi 1 i ty of the US as a nuclear-equipped force will
deteriorate. The number of weapons i n our arsenal wi 11 become
meaningless i f they are no longer effective. Such a condition would
be extremely destabi 1 i zing, and would invite adventurism from a
variety of countries not similarly handi capped.
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There are 1 egi ti mte environmental and safety concerns that must
be addressed before and after the reactors are restarted. There
have been lapses in judgment and violations of operating procedures
at the SRS and at other nucl ear weapons facilities; these conditions
must and can be corrected. The Navy’s nuclear propulsion and
weapons progr- have had outstanding records of safety and
reliability. We are reassured that AOH Watkins is bringing the
di sci PI i ne and professionalism of the Naval Reactors Program to OOE
and its production facilities. He are reassured that Westinghouse,
a major participant in the Navy’s nuclear programs for many years,
is the operating contractor at SRS.

P1 ease approve the OEIS.

John C. Snedeker
President

Very truly yours,
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L-33 C~S OF PARKAITKEN

June 11,1990

Oear Mr. Wright:

I want the funds used for restart used for air pol 1uti on
(protecting the ozone layer), soi 1 and =ter Pol 1ution, -s

L-33-O 1 transportation. Tri ti IM is obsolete. Oi 1 ui 11 be depleted i n 45 Cornnents noted.
years.

1, also, -t this 1etter by Chief Seattle to President Franklin
Pierce in 1L755 read by someone in the oept. of Energy:

Every part of the eartlI is sacred to my People. Every shining

~
pine needle, every sandy shore, every must in the dark mods, every
clearing and hti ng insect is holy i n tbe memry and experience of

. ny people. The *ite man......
w

is a stranger *O comes in the night
and takes f r- the 1and *tever he needs. The earth is not his
brother but his enemy, and tien he has conquered it, he roves on.
He leaves his father’s graves, and his children’s birthright is
forgotten... al 1 things share the S* breath - the beasts, the
trms, the man. The uhi te ~ does not s- to notice the air he
breathes. Like a m dying for -y days, he is nh to the
stench . . . . mat is mn without the beasts? If al 1 the beasts were
gone, -n -uld die f w ~-t lonl i ness of spirit, for fiatever
happens to the beests also happens to m. Al 1 things are
conmcted. ~atever bef al 1s the earth befal 1s the sons of
earth . . . . . . The *i tes too shall pass - perhaps sooner than other
tribes. Continue to contaminate your bed and you wi 11 one night
suffocate i n your o- ~te. men the buff al o are al 1 S1aughtered,
the wild horses al 1 tamed, the secret comers of the forest heavy
with the scent of WY nen, and the view of the ripe hills blotted
by talking m res, were is the thicket? Gone. mere is the eagle?
Gone. Ad what is it to say good-by to the svi ft pony and the hunt,
the end of 1i vi ng and the beginning of surviving.
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Sincerely,

Park Ai tken
6600 Rivers Ave. 203
N. ~arleston,
S. Carolina 29418



Table C-5. DOE Responses to Comnts on Oraft EIS

Comnt
Number Comnent Response

L-34 COMHENTSOF MRS. PETER BARTHOLOUS
15 St. George Road

Hi 1ton Head, SC 29928

May 25, 1990

Dear Sir:

As a resident of Hi Tton Head Island I wish to protest the
re-openi ng of the Savannah River P1ant.

There are many of us that live on this Island that moved from
another Island i n New York, Long Island, Aich also had a dangerous
nuclear plant, Shoreham. Ne succeeded in keeping that plant from
opening. There was absolutely no way an effective evacuation route,
should there have been an acci dent, co”l d have been accompli shed. I
feel this is the situation on Hilton Head.

And to no ones surpri se, the pollution coming from the facility P1ease see the response to Coimnent L-02-02 on health
has bee” a health hazard for years. risks.

The cost for this plant is not justified. He need funds for so
many worth fiile projects, not for the production of death.

Please consider my plea, 1 remain,

$incerel y,

Mrs. Peter Bartholdus
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L-35 CMENTS DF LYNN H. MEOCALF

June 5, 1990
Hr. S. R. !.lright, Oi rector
Environmental Oi vi si on
U.S. Oepartmnt of Energy
Savannah River ODerati ons
P.O. Box A “’
Ai ken, SC 29802

Oear Sir,

L-35-03

L-35-04

I understand that there are current plans to restart three of
the reactors- K, L, and P by Oecember of 1990. This letter is to
encourage you to halt those PI ans. The production of tritium has
proven harmful for the resi dents of Ai ken, as wel 1 as our
envi ronment. I also understand that almst $2 bill ion has been
spent to restart these production reactors. Ouring this era of cald
war tensions easing, i t seems rather foolish to be spending this
much nmney on nucl ear weapons production. I cannot express enough
my wish for the production of tri tium and plutonium to be slowed and
eventual 1 y ended al tQgether. There is no need for us to continue to
produce more nucl ear “capons hen we have just fini shed negotiating
to phase out weapons that we have al ready produced. I wi 11 be
unable to attend the heari ngs on the Envi ronmental Impact Statemnt,
but from my understanding, it has been made cl ear that the restart
of these reactors serves to further destroy the envi ronment and pose
even more danger to the citizens of Aiken by way of more cases of
cancer. Please take this letter as one of protest from a concerned
voter.

Lynn H. Medcal f

Please see the response to Cormnent L-02-D2 on health
risks.

The need for nuclear weapons is beyond the scope of
this EIS.

Please see the response to Cement L-D2-D1 on the
need for tri tium and other nucl ear materials.

Please see the response to Comnent L-02-02 on hea~th
risks. Chapter 4 of the EIS presents i nfonnation on
environmental effects.
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L-36 COMMENTS OF CRAIG FORD

S. R. Wright, Di rector - Envi ronmental Division
U.S. Department of Enerav
Savannah River Operatio;~ Office
Post Office Box A
Ai ken, SC 29802

Mr. Wright:

I am writing this letter to protest against the reactor restart
at Savannah Ri ver PI ant. There is no need to restart the reactors,
and continue the envi ronmental and health problems they cause.

~ L-36-O 1

I
2

It is time for change and SRP1s tiine has come a“d gone. The
world, s pol i ti cal and social cl i mate has changed. The world needs Please see the response to Cements L-02-01 on the
nmre nuclear weapons about as ~ch as the people of the CSRA need need for tri tium and L-02-02 on heal th ri sks.
radioactive waste related cancers.

The
need for nuclear weapons is beyond the scope of this
EIS.

1 can only hope the Departwnt of Energy wi 11 be able to develop
the wisdom needed to do what is truly right for the Ameri can public.

Thank you,

Craig Ford
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L-37 COMNENTSOF OR. MILTON ti. HOENIG
Nuclear Control Institute

1000 Connecticut Ave. NW Suite 704
Washington, SC 20036

June 7, 1990

Mr. S. R. Wright
0; rector
Environmental Oivi si on
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Aiken, South Carolina 29802

Mr. Wright:

On behalf of Nucl ear Control Institute, I am submitting the
enclosed comnts on the Department of Energy (OOE) Oraft
Environmental Impact (OEIS ), ,Vconti”ued Operation of K-, L-, and
P-Reactors, Savannah River Site, Aiken, South Carolina”
(ooE/EIs-o1470)

Sincerely,

Or. Milton M. Hoenig
Scientific Oi rector

Encl
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COMMENTS

The Nuclear Control Institute (NCI), a non-profit, public POT i cy
research organization in Washington, O.C. , is concerned with
reducing the world’s nuclear arsenals and halting the spread of
nuclear weapons. At this tim of greatly reduced tensions between
the superpowers, the u.S. is proposing to resume the production of
tritium, a key mterial in nuclear weapons, after a complete
shutdown of the production reactors at the Savannah River Site (SRS)
since the surer of 1988 for attempted safety improvements. The
Institute is submitting the following comnents on the Department of
Energy (OOE) Oraft Environmental Impact Statement (DEIS), IiContinued
Operation of K-, L-, and P-Reactors, Savannah River Site, Ai ken,
South Carol i na!l (ooE/EIs41470), tiy 1990.

The Oue sti on of Need for Continued Prod” cti on

In the Nuclear Control Institute’s view, the question of need is Please see Section 1.2 of the EIS and the response
the paramount issue in assessing the environmental impact of the to Comment L-02-01 on the need for tri tium.
restart and continued operation of the Savannah River mi 1 i tary
production reactors. Since the shutdow at Savannah River, the U.S.
has managed to maintain its nuclear deterrent without operation of
the Savannah River reactors, despite tritium, s steady decay.
According to the OEIS (p. 3):

Ouri ng FY 1989 and 1990, 00E and 000 implemented several
initiatives that allowed 00E to meet the base requi rement
for tri ti urn %i 1 e the SRS production reactors were shut
down . These initiatives included the use of tri tium
process inventories and coordination between 00E and 000 to
meet current needs with srrial ler i nventories.

Al ready in Apri 1 1989 eleven eminent scientists stated i n an
NCI-sponsored paper on solving the military tritium problem that it
was possible to continue in this way wi thout new tri ti um production
for an extended period of ti~ (at least five years) without
endangering U.S. national security. x The paper, which was “ri tten
before the present thaw i“ U.S.-Soviet relations and the dramatic
political changes in Eastern Europe, cal led for more efficient

. l,~ri cals Non-Existent Nuclear ‘Crisis’ ,” Bethe ~. fl. , Outp05tS
Page, Washington Post, Apri 1 16, 1989. (See Appendix. )
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L-37-02

L-37-D4

L-37-05

managemnt of the tri tium al ready produced and the recycling of
tritium from warheads already scheduled for reti rewnt while
prOspects for a START agreement and other nuclear am reductions
were being negotiated.

With a START agreemnt now nearing completion and post-START
discussions al ready underway, the 1 ikel i hood of substantial
reductions i n strategi c nucl ear is great. There is no need to
restart Savannah River i f tri tium requi remnts can be met from
warhead retirements, including tactical weapons md: obsolete by
changing PO1 i tical conditions in Europe. As a c0ntln9ency a9a~nst
unforseen events, repai r work and safety upgrades COU1 d be completed
to bring the shutdown Savannah River reactors to cold standby, ready
to resume tr?t~um production I f necessary.

The treatment of the need question in the unclassified DEIS is
According to the OEIS (P.1-1), the classified Appendix A

fi~~~~~~$ ~ q“anti tativ= discussion of the need to produce nuclear

n!aterial s,” as well as a discussion of the impacts of the
termination of one, two or all three reactors in the imdiate
future, and other product ion opt ions.

It is time to take the cloak of secrecy off the question of
need. Enough is known to the public al ready about the materials
requi rements of the nuclear weapons stockpile and the capabil i ties
of the production reactors to make continued classif i cation of this
infomti on unnecessary and detrimental in the midst of an important
public debate. As it stands, the OEIS is unbalanced because of an
excessive emphasis on the need to operate the Savannah River
reactors to produce plutoni UW238 for NASA space missions (p. 1-3).
The 1 imited capacity requi red for plutoniu*238 production is
available in other 00E research and test faci li ties (see discussion
below). It is disingenuous for DOE to hide behind our civil space
program to justify the operation of the mi 1 itary production reactors.

Even i f declassified, it is doubtful tiether Appendix A would be
found to spell out i n detail the changed nuclear material production
needs ari sing from stockpile scenarios that include substantial
warhead reductions. This deficiency should be corrected: materials
production requirements for a number of possible arms reductions
scenarios should be made part of the DEIS. AS i t stands! the oEIS
recognizes (p. 1-3) that ,,the potential exists that ~terl al

Please see the responses to Cements L-D2-01 on the
need for tri ti um and L-15-D6 on recycling. In
additi on, a potential reduced-need scenari o was
evaluated in Appendix A, and is considered in the
EIS. Continued operation ( the proposed action)
incl udes the placement of one or more reactors i n
cold standby after the completion of the current
upgrade: and tests and an analysis of thei r
capabl 1 ~ty 1 f the mterials requi retnents can be
met. In any event, 00E would consider placing these
reactors i n cold standby after new production
capabi 1 i ty has been demonstrated.

00E has revised Section 1.2 of the EIS to clarify
the nature of the information in Appendix A.

The need for materials other than plutoni UW238 for
NASA space missions is appropriate y classified.
The EIS includes as much in fomtion on need as
possible i n an unclassified document. The need
expressed by the proposed action is only partially
based on space program requirements. See the
revised Section 1.2 of the EIS.

P1 ease see the response to Comnt L-16-01 on the
timeliness of the requirements analysis.
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requi rats could dec~e i n the future due to the changing world
geopolitical situation (e. g., potsntial Strategic A= Reduction
Talks Treaties; potential reduction of U.S. tactical presence in the
North Atlantic Treaty Organization) and budget constraints. ” Yet,
the OEIS states (p. 1-3) that bscause ‘it is not 1i kel y that the
requi r~ts for the near term ti 11 change significantly, 1, the
current Nuclear Neapans Stockpile ~randum ( 19S9-1994) “reinai ns
the basis for this EIS. ❑

L-37-D6 Such a pessimistic ass~ti on on the part of the OEIS does not P1ease see
take into account the ~tential for rapid political change that the timeliness
wrl d now faces and the opportunity that is available now for not 1,2 of the
resuming nuclear materials production at Savannah River. production

chanai na w
wr to Presidents Bush -d tirbach ev

. .
on Hal ti na Producti

The unique opportunity that now exits for a mtual halt in
nuclear h@apons rnterials pmducti on recently has been brought to
the attention of Presidents Bush and Sorbachev in a pre-Sd t
1etter to the t- Presidents from S4 di pl onats, sci e“ti sts and other
experts. The si gers of the 1etter include a fo~r Secretary of
State, a former %cretary of Defense, two fo~r CIA di rectors, and
seven Nobel 1aureates. The letter urges both Presidents C!to
consider the desi rabi 1i ty and feasi bi 1i ty of + cowl ete nuclear
~~Ons -ter~als PMIfUCti on halt at this tine. The halt need “ot
awal t a c~l 1Cated fornal agr~nt. It can be achieved by
reciprocal uni 1ateral steps. n

The comla M of th e letter to the P esi~
bi oaraohi es of the si anei-s an contained i n [he AD~endi x.

The Doti on to Termi mate Savm”a River Reactor OKIerati on

As described in ~tion 4.3 of the oEIS (P. +131 ), a proposed
al temati ve to the continued operation of K-, L-, and P-Reactors
wuld be to terminate their operation i n the iauedi ate future and
-i ntai n tb- on CO1d standby. In NCI *s view, RUrl d events are “ow
dictating that this al temati ve is the umst appropriate course of
action at SRS since sufficient tri ti IJII to mi ntain the n“cl ear
~WOns stO:kpil e Wuld be recovered from negotiated and u“i 1ateral
warhead retl rements. This action to avoid the continued operation
of the old and potential y unsafe SRS production reactors WU1 d have
tbe ❑ i ni nm envi mwtal i qact.

the response to Comnent L-16-II 1 on the
of the requi remnts analysis. Section
EIS discusses the need for reactor
capability and its responsiveness to the
rld geopoliti cal situation.
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L-37-07 WI’s view is that the currently pl anneal safety upgrades should
be comleted at Savannah River before the reactors are placed on
CO1d st?ndby. 7be oEIS =SUS that currently P1anneal upgrade
act~vi tl es WU1 d be & discontinued i f 002 decided to terminate one
or !mre reactors at SRS in the i-i ate future (see DEIS pp.4-129,
4-131). This muld be unuise should tritium production have to be
restarted i n case of a natioml -rgency. The EIS should be
altered to require c~letion of al 1 currentl Y P1anneal safety
upgrades before the reactors are placed on cold standby.

L-37-08

L-37-09

Alter native sources of Is.toc.es for Non-NeaI)o ns Pure.Oss

In the absence of 5avannah River operation, the relatively s-l 1
quantities of matem-als that wm produced in the %vannah River
mi1 i tary reactors for n~ ns purposes COIJ1d be acqui red from
other sources. It behooves to mre thomughl y evaluate alternative
sour~es of tri tiu= for n~ ns R&1 and co-rci al and medical
appl ~cati Ons. PlutOni~ fOr. * space progrm ~wer sources,
card, ac pac-ers, U.S. Kvy - ss~ons and DOE appl I cati ons, and
other isotopes, such as cal ifomi u-252, ameri ci UM-242, krypto=
and cobal t-do.

The proposed action includes the scenario described
in this c-t. DOE has revised Section 2.1 of the
EIS to clarify that the proposed action enables ODE
to operate K-, L-, and P-Reactors in a manner that
best =ets current and future needs. The proposed
action baunds the iqacts of continuing upgrades.
AS stated in Sections 2.2 and 2.3, 002 wuld
discontinue currently planned upgrade activities
under the teti nati on alternative.

U.S. requimts for civilian R80 and for con8nercial and 002 recognizes that this passi bi 1i ty exists.
medical appl i cations, which amunts to some 100 ki 1ogr= per year,
COU1d be purchased fro= Canada whose Oarl i ngton f aci 1i t y has the
capacity to recover about t= kilograms of tri ti um per year f ram the
recycled heavy water mderator of that nati oi’s WU power reactors.

Other isotopes including plutonium-238 COU1d be produced i n Section 2.4 of the EIS describes
DOE-onned test and research reactors. hng the reactors that COU1d far producing pl utoni m23S.
be adapated for this purpose are the 250 ugawtt-thermal Advanced
Test Reactor (ATR) at the Idaho kkati onal Engineering Laboratory and
the 400 mega=tt-t.berml Fast F7ux Test Faci 1i t y ( FFTF) at the
Hanford Reservati o“. 7be capacity of the ATR, for ex~l e, would be
adequate to produce the M kilwc of new pl utoni um-23fl that are
needed i n the near-te- (s= OEIS, P. 1-3) ~ thOut severel Y 1i ~ ti’9
other activities at the reactor.

tbe al temati ves
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L-37-1O The DEIS for the restart and continued operation of the Savannah DOE has revised Appendix A and Section 1.2 of the
River production reactors should be revised to take into account the EIS to clarify that the NWSM, which is issued
e~rgi Og consequences of the rapidly thawing CO1 d war. As the 54
diplomats, scientists and other experts state in their pre-Sumit

annually, considers changes in the world

1 etter to Presidents Bush and Gorbachev, enough materials could be
geopolitical situation and how this might affect
future requirements for nuclear materials as

recovered f ram reti red weapons to ‘,mke addi ti anal production a
costly redundancy. ”

specified in the annual NWSM.
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Ha, 23, 1990

P7e, Lde”tGaorg, H. BUS.
m. mite R..,.
Ma$”,ngto., D.c.

Pr,,i,en, Uikh.,1 S. COrb.Ch.V
TM gremlin
nos..., U.s. s.n.

withI..n. r.d”ctimsi.SC,,te,i<... tactical nuclear
“.,x., .“.., act,”. .on,i.e.,,tm, tlu Units Stat.. .“4 Lh.
s..,., “.,.., .,,... by agr”..ot . . by PMip,...l “nil. ter.l
.Ctim, . . . . to. OPport..tty to avoidthe r.rth- OPer.ti’a. of
old, Potent i.llr ..s.re . ..1.., . . ...0., for 9rMuct L.” or . . ..0.s
matw! al, .“d to avoid the ,Pe”dim of billion, o“ r,~la.eme”t
,.,.,0,,.

M, “,1,. In the hoPe that, i“ CO”n.<tl.an with the
[.r,”c.mi”aa“.mt,, rw “111 ..”,,,.. ,C.PS . . ,..1,.. ,“.. .
remarkable .Chle”eme”t.

Surely this ““?.1.”C1”Sr,.. to Prod”.. Y., ..,. I“credi.”ts
Co. “U.le.r “..F.a. s---PI. c.. 1“. ‘.. c,: t ‘U.-d.,wv.s *.,1 .“s
re.r.mi..tion i. lig.tof t.. pr.g.esa b.i.’ . . . . t. end the



Table C-5. DOE Responses to Cements on Oraft EIS

Cement

Number Comnent Response

Unless .“. .1.. 0, Che othe, actually Conte%glates l“. ?,,,,s

in its stockpile of weapons, . c?edible case ca..ot be maae for

Further proau.tion of plutonium. ,dith . shelf life of thous. nos
of years, plutonium is salvageable rrom retireti weapons for

possible reuse in replacement warheads. For the 3... reason, eaoh
std. .lreaOY has .CteO ..il. te?ally t. halt further production of

highly e.riches uranium, the other long-lived fissionable material,
for .s. in weapons.

The i.,”. of tritium Orod”.tie” is somewhat ..,, c.m P1i.a ted

because, .“like plutonium ana hi&nly enri. hea uranium, tritium
decays relatively rapial y---over dozens of years. Its pr. ti.. tion
must be c.nti”. eo to maintain the size of a nuclear arsenal. NO

fresh triti. m need be p..d..ea, however, if warhead. utilizing
tritlum are retired at a cat. that keeps pace with or e.. ee. s

triti. m%s ae. ay. Under those circumstances, tritium ?e.ove?ea

from retires warhead, would be sufficient to replenish Critl. m in
the remaining .artieads for many ye . . . .

A keY .On%ider at ion , theref ore, %s whether there . . . likely
to be agreed or unilateral reau. tion. in nuclear weapons i. the
immeai ate future that will make additional t?itium production by

either sise unnecessary.

Major arms reduction 1.Iiciative8 are now moving for.ara,
bey.”a the Pro&.es3 .lready maae by the lNF a~ree,ne”t and by

unilateral actions. A START treaty, t. combination with D.dsetary

limitations on new deployments, will likely reduce the U.S. ana

Soviet Strateqic stockpiles by a3 much a% several thousand
warheads on each side. Even more s. bst.. tr.l re.. cti.ans i“
strategic weapons are bei.. ei.lored i. nest-ST&RT ,lis.,,,. i...s. . . ..- . .. ----
alread~ underway. -

In .aaiti o., .eep re... tions in tactical nuclear weep...,
negotiated or .nilate. al, now appear imminent .s the result of

political changes i“ Europe. The retirement of some 3,m0 U.S.
tactical nuclear weapons and of 1.?Eer .umbers of .o.p...Dl.

SOVi*t weapons 3ee.s pos3ible .s p.essure builds f.. removal of at
least the l.na-besed nu.lear .is$ile a.a artillery warheads fro.

Germ.” territory. Ana growing sentiment for elimination of naval

tactical “..1.., W..D.”S ,Ventuolly could lead t. Lh, ,,ti,.u,,”t.

of several thousand ad.aiti.”al warheads.

These reactions would create a sizable triti.. reserve on

both sloes to sustain re.ai”tng wa?heaas and would make additional

proti.ctio. a .ostly reeunoan.y. Even now, the amount of tritlu.
in the U.S. weapons invent,.ry is s.rficient to meet tritium

req”, reme”t, of 3,0m warheads for 35 years a“d l,m wartie ad, for
more than 50 years. we assume that . similar s. fftciency to
maintain an effective deterrent exists on t})e Soviet side.
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Presidents Bush and Gorbachev

Hay 23, 1990
Pase Three

we urge y.. both, therefore, to consider the desirability and

the feasibility of a complete nuclear weapons materials production
h.1. at this time. The halt need not a.ait a complicated formal

ag?eement. It can t.e achieved by reciprocal .nil.ternl step..

The soviet union need only accelerate i.s timec.ole for a

shutdown of all production reactors, effective immediately or in

the near future.

tie United States need only defer plans for .c.3PL-.D of its

production reactors an. f.. c..s...cni.n .f . . . production
reactors.

Each 3ide could maintain a number of Proau.ti.n reactors 0.
!,co~d stand-by. ,tatu S ., . COntlnge..y against a breakdown i“ the

ongoing .r. s reduction process.

such reciprocal, unilateral action eoul.a De .eririea

immediately by satellite surveillance of shut-down reactors.

Talks could beqin on othe? verification and on-site Inspection
arra”sements necessary to make p.a3sib1e e ions-tern Product lo.

halt .

An immediate p.oductio” halt would provide substantial
domestic and international benefit, without .Overse military

im~act. Bey.ana avoiding the ..”tinued operation of asing,
potentially unsafe pros.ctio” reactor. and the b.ildi”g of costly
replacements, the superpowers clearly would be Si%nel in% their

intent to forego expansion of their nuclear arsenals a.a, i...efl,

to proceed with $erious reductions over the next several decades.
Yet, even if the ar., -.eaueti.n process Oreak. do.., or does not
P~.d..~ de. P,cut3 that keep pace with triti”m, s steady ?ecay, each
.Ide .111 still be in a po. itl.n t. restart the prod. cLLon

reactors held on cold stand-by a“d to construct “e. reactors, if

necessary.

Conversely, .is. in~ the present opport””ity to achieve a

Production halt imposes . number of risks and co$ts, incl.ding
those ass.acia tea with .onti.u~ pr.d.cti.” a.ti. ities that CO”l.

.“l Y feed the nuclear arms ra. e and inspire othec .ati.”s to
follow ,uit. U. hoPe, therefore, that you will ,xP1o,, this

additional pathway t. peace while the present opport. ”ity lasts.

,,,,,.,, ,,,, ,,,,, ,,, ,,,,, ,,
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,,Presidents Bush and Ce?ba.it,.v
May 23, 1990
Page Four

sincerely,

&“~
Thmas D. Davies

v
Jonathan De’d”

~__7. 93c.~& /&j+
Freeman J. Dyson RalPh Earle PbiliP J. Farley

Herman Feshbach V,l F. Fitch Ranaall F.arsbern J

w ~~ % 6--f f-xh;=
Richard L. Gar.in Victor Giiinsky Ro3we11 L. Gilpatric

&&-*d 2 %+ *+ ‘-
Sheldon Lee G1astu,w H.ruin L. GO1dber&er Kurt Gotcfr, eo

<k’j’ +4% + ~~
Eld.n V.C. GreenDerg De”is A. Hayes hdley Hersohba.h

,,,,,.,, ,,,, ,,,,, ,,, ,,,,, ,,
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Presidents B.sh and Wrbaohe.
May 23, 1990
Page Five

~– K,E,A$
Vera KistiakoW.kY

&&

Leo” M. Leder.nan

Julian Kw”ia

Ah
?..1 Le.enthal

~Au... 7.>,4

J. cars.. Mark

-w& ~

Robert S. f4cNamara Marvin N1ller

Russell U. Peters.. Ea..ra M. Purcell

/L+
Franklin Lo.%

d.!,.c@.s

Jessica T. H.Chews

?-~-

PhiliP Uorri son

A’*
Grnrse M. Rathje.s

,,,,,.,, ,,,, ,,,,, ,,, ,,,,, ,,
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m- k —, 1919 - Law”u in w,si.s, u ..l~
Proce_ or um kimc.s .t nar.=a Unx.crsatr.

ELeOO V.c. G.-Q.,*. m ●t-w. -a .s *-.1 -s.1 .C
*. Hati.nal Oce.. ,. .“. at—i. Wi.isrrati- .- isof

,,,,,.,, ,,,, ,,,,, ,,, ,,,,, ,,
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BeM,t c. am . . ..m i, ● dir.c,., of *,.d.,,* stud,., or ,,.
l“s,l $.,. for I“t.rn.t,.n., P,*C. stud,., ,, ,M “n,,.,,, ty of
n.,,. b...

v.,. K,*tl*bo”.k, i, Prof.,,.. or physics.,c.. Massachusetts
I.st%cu,. of lw.n.,Oay.
Julia. 1-1’ i, or.si,e”t of Julia. K-i,, Inc. . . . v,, ,
Ccu”ain, P.rt”w of FaPW,C, K.,”’,, .M Lois. a He. York firm,
“N... R. .a.i,in.tti . . . . . . . . .e,,th D,y,. .“. ..,,,m in
.0...,.,,,, wlitiea L and W,,ic int.r.,t ,d.~ti,i.g.

B.tt, 0. L.11 ‘S ai,m,orof v.rLCiC.Cim SC”di.s of Ch. Council
on Eeo.c,i, Prloriti.s.

-11. W, .d,unc, F.roC.,mr or .Il”i.tcr ,“d SW,,, ,.,.”.,.
.t tk UU”.rslty of caLifw”ia, 1,,1”. ●nd ..-1, ”s P, OI.S.OV .>C
.ha,,try ,. car”.,, Uni”m,,ty,9.,,* ,s r.,e,rch supervisor of
LII. N.tio.,1 D. f.n,e R...srch ti..ttt” cr.. 19U2 to 1945 . . . .,
1s,1,,,., D,rm,.ar of ,.. A,.. CO.trol ,nd Di,.r.,...t A,ency.

108. H. Mw1, ,.rvti .S ‘..uP 1..,- (1983-19451 .“. tOChnieal
..8-:.,. di,-t.r ( 1945.,95!) ., the L., A,,.., “.tie”.l
I..M..,W,.

J. C..- n.rk s..vti . . ,,.. of m. ~4.ar.t’c., Dlv, si.m of L.,
Alamo, M.,’.”., bmr,to,y . . . “.. aw”a o“ ,h. U.S. Muale,,
R.,”l. tor, -mission AdvisoryCommit,” o. R...,., Saf.Cua,d, ,“.
on ,“. *,,... A.,i,o., mrd or r.b “s t’. F.,...

11.r.in Mill.,, . .0”,”1,,”, ,. th. Arms ant,., ●n. Di,ar.amen,
kM. Y, 1S a-to, r.se.?.h simttst VIM G“. ho,r,..n$ or
II”C1.*. m’i”..ri.’,“0 ,.. c.”,., for r.,.r”, t,on.l St.di.s ,, MIT.
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Ruall u. Pet9rw, “1..-.”.1,..” of tm. Mttw world %.1*CY .“4
P...t...t .m.rit.s of t,. A.dubm Society, 1s a f..... dkr.. t.r of
the c.ngr.,sion,l Of fic. of Teefino1osY Aas.ssmnt.

Edward n. ?ur..ll, 1952 Nobel hu...ce i. physics, is ●..ric. a
Prore*3’ar of Phy,ics at H,rv.r.a university.

Gwrg. u. B.tllje”., professor of DOlitl.sl science *C MIT, ..%
chief scientist 1. the D.f.nae Adv.n.@ Resea..h Pr.j-ts Ag.n.Y
.“, f“ t.. Orri.. or S9..1S1 hs,i,t.nt to tb President for
science ,“. T..h,o,o#y.

St.r,le, 1 . . . . . , r...,, Swret,ry of the Ar.Y, i, ..,1 . . . . or the
N,ti.”al AavlsorY Committee OK the La.yerss hlli.nc. for N“.lear
“.., control .

Jon” B. Bhl.elan..r, , P.rt”er of Sm.”, Pitt..”, Potts, TCOWb. idS.
and Rhinela.der, form.rly ..s deputy le,al .d”is.r -t Ch. St. te
DePart.e”c a“, 1,s.1 advisor co the SALT 1 ..lea,tl c.”.

%., R1.hc.r, Dr., ioe”tor the C.nti..nt.l Aral,r,a. Corp., is a
f.,.,, nu.lear s.r.suards inspe t., of tn. 1.cc,”.tton.1 Atomic
E“.,sY As.” .Y.

Ger.r4 C. S.ith, .“.1,..” of the tins Control A=ociatio., s..”..
a, .“.1,..” of the U.S. SALT 1 d.lecati.” a“. later as SPmlal
,epr.,..,.t, v. .“. An,..,.d.r..Lar, r,. C., N..-Proli[,rati..
matte,,.

3c.”s11.1o Turn.., Aa. ir.1 USN [Ret.), 1. ● for... U.S. direct.r or
central i“,.llig...e.

Vito? W.1.ti.Pt, farm.. ‘VOUP l.,.a.r of the Lo, Al . . . . N.ti.”.l
UC.Or.t.r, .“d C.,.., di,.ct.r .1 CERH [Ch. E“..,..” Cent.? CO.
N..l..r R.s.arch), 1s . ...<,., C“,C1,”C. Prof..,.. or *brsios at nll.

J.,... B. WI”=..., President.m.r, tus of cIl, M..a,.hu,.tts
Institut. of Ttibnologr, ch.lraa Pr.sld.nc John,..-, %1 . . . .
Advisor,C.m.itt” an, $.. Co”ar.,sl.n.l oCCIC, of T,c.”.1.sY

R- 1. U1l-, di,8ctove.erttus of ~. Fw.1 M. C1O”.1
Ua.r.t’a., .“. P.oc..a.r ●meritus .< physics*C CO...L1
““,,., s,,,, . . . L.’ “,?.,.. h.., ot ,,. . . . . . . . . Div Laio” .r Las
AL...* N*ti..e1hQ4,*LoPY.

,,,,,.,, ,,,, ,,,,, ,,, ,,,,, ,,
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L-38 COMMENTS OF SALLY P RICHARDSON
2341 Mars Hil 1 Road

Watkinsvi 11 e, W 30677
( 404) 543-2881

L-3&Ol

June 16, 1990

Oear Fe] low Lover of fiat is clean & decent & beautiful : I &
EVERYONE WITH WHOM I TALK IS STRONGLY OPPOSED TO THE RESTARTING OF
THE SAVANNAH RI VER NUCL~ T .THIS IS TRULY AN 08 SCENE &
OBSTRUCTIVE WORK & EVERYONE NOT 8LINOE0 8Y FALSEHOOO FEELS THE TRUTH
OF THIS IN HIS GUTS. WE ARE ONE HUNAN RACE & INDIVISIBLE ALSO FROM
THE EARTH & NATURE. LET US BEGIN HEALING ALL wOUNDS WE HAVE
INFLICTEO uPON ONE ANOTHER. THANK YOU FOR REAOING

Cements noted.

S. P. Richardson
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L-39 C~S OF REGINA B. NDOLt’A
6333 Westshore Road

Colu*ia, S.C. 29206
June 18, 1990

L-39-o2

Hr. S. R. Wright, Director
Environmental Division
U. S. Department of Energy
Savannah River Operations Off ice
P.O. 130x A
Aiken, S.C. 29802

Oear Sir:

As I sat in the Colutiia audience at the June 5, 1990, public
hearing on the draft EIS, I felt grateful that our 1aws d-d such
i np”t from citizens 4ath those highly informed about technical
aspects and those who “merel y“ speak from the heart.

I am one mre South Carolinian who says PLEASE C~INUE TO
EXANINE THE OPTIONS TO RESTART OF THE K-, L- and P- REACT~ AT THE
SAVANNAHRI~ SITE. PI ease rcai ntai” these three aging reactors in
CO1d standby and i nvesti gate alternative !neans of producing tri tium.

How can this country, s defense needs not be reeti ned in the
1i ght of East European pal i ti cal and social changes and the Soviet 1s
nuCl ear arms initiatives? DOE NUST NOT OPERATEout of a January
1989, docu~nt o“ ,idefense preparedness !,, This is an irrational
basis for taking actions that are so clearly environmentally
unsound. (And, I bel i eve, also political 1y unnecessary. )

~ WST CONPLY NITH THE SANE ENVIR=M LEGISLATIW THAT
GOVERNS CDNNERCIAL NUCLEAR POWER FACILITIES! Violation of state and
federal water quality laws is unacceptable, for ex~l e.

As a teacher in the p“bl i c schools of South Carol ins, I beg you
to ~ke decisions on the basis of a reasoned, honest appraisal of
the data. THe Savannah River Site is operated m th i nsufficiat
knowledge of the environmental and human health dangers. Clean up
of the mistakes of the past forty years mst be the priority! DO

DOE has ~~ ned the options for the pmducti on of
tritiu9 in Section 1.2 of the Final EIS, i“ response
to tie new NUSN signed by President 8ush on July 12,
1990. Al so, please see the response to Cement
L-D241 on the nd for tri ti UM.

In general, 00S is subject to the s= envi ronrental
1- as c~rcial nuclear faci 1 i ti es. Al so, pl ease
see the response to Co~nt L-D5-03.
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L-39-Q3 not continue to heap wastes on top of -tes and expect the earth to Please see the response to Comnt L-D6-02 on waste
heal itself m th the inadequate hel P of human containment management and environmental restorati on.
engineering.

*O do you project wi 11 nanage, operate, and 6UARD this faci 1 i t y
into the next century and beyond? Nhen the present personnel
retires, Ao are the bright, young minds who wi 11 give their 1 i ves
and careers to. the production of nuclear ens? And i f not the
bright, young minds, then, wi 11 those of less ability and vision
become the watchdogs? I have no confidence i n the on-going
covetence of -power this amstrcws site rwui res. It is insanity
to count indefinitely on a work force cami ng through South Carolina
schools, arriving at adulthood, and SUM tti ng to the dangers of
~lo~nt and 1i ving in the shadow of SftS.

If you have indeed read this 1etter, thank you, and my you show
wisdom and courage i n your acti ens.

Sincerely,

Regina B. Wy
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L-40

L-40-OT

COMMENTS OF OAVIO R. SCHUMACHER
P o Box 41

Ai ken SC
29802

Mr. S.R. Wright
Oi rector Envi ronmntal Oivision
U.S. Oepartwnt of Energy
Savannah River Operations Off ice
P.O. Box A
Ai ken, S.C. 29802

Oear Hr. Wright,

I attended the 00E public hearing in Ai ken, S.C. on June 8th
Friday. 1 1 istened to the pros and cons for restarting the nuclear
reactor. I could only stay for an hour due to preplanned family
rotters. While I was there many people voiced their opinions the
mayor, the president of the Chamber of Co~rce, a S.C.
representative, a scientist from the plant, a ci ty counci lwn and
environmental ists I have no technical facts only bel iefs from my
heart.

Many people believe we should have the weapons to deter any
aggressi on. These people are needed to balance out the optimists
1 i ke me. When the plant was fi rst built here everyone had their
beliefs and knowledge to make that decision. I am glad because the
plant brought me many friends a“d neighbors I cherish dearly. Many
years have passed and our beliefs and knowl edge has expanded. Our
enemy seems to change everyday. We have plenty of weapons to deter
and even uhi p out the enemy and/or aggressor. I understand that
these nucl ear weapons wi 11 last through yours and my children and
grandchi Idren. Why than do we need to stockpile more of these
weapons?? The world seems to get smal 11 er each day. Someone needs
to extend thei r hand first let i t be us.

The need for nucl ear weapons is beyond the scope of
this EIS.

We rave about the Uni ted States techni 1 ogy being one of the tops
i n the world. I am sure i t could be used to create new jobs and new
forms of energy. I know everyone gives you their opinion and
solution so 1111 end it here.
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Thanks for taking the tim and hearing this guys heart. From a
friend and hopefully parent and grandparent to be someday.

C.C. President George Bush
Tom Cl ements Southeastern

Yours truly,

David R. Schumcher

Nuclear Campaigner
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L-41 COMMENTS OF JENNY KOENIG
651 Bel grave Lane
Tucker, GA 30084

Oi rector of Envi ronment Oivision
Mr. S.R. Wright
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, SC 29B02

Mr. Wright,

June 15, 1990

L-41-02

want the Savannah 9<.,.. Dlan~I am writing to say that I .. . . . . r ,<
closed. There is not only the absence of need for new reactors to
be opened, but also the absence of need for the plant itself.
Nuclear weapons can dystroy the earth on which we 1 ive, and there is
no need for such creations to exist i” today is world. The Cold War
is over - we can rest easy that we are not under threat of hostile
attack - we can stop the buildup of our nucl ear arsenal .

The plant poses a serious health risk to the general
population. Not ~ does i t increase the hazards of nucl ear
annihilation, but the surrounding water is so ful 1 of radiation that
the water is “dead” - there are no 1 ife forms existing. Cancer
rates for the area are higher than in other areas.

PI ease close the plant. In the spi ri t of peace, in the absence
of need, and for the health of Ameri ca’s people.

P1 ease respond to my letter.

Sincerely,

Jenny Koenig

Jenny Koenig
651 Bel grave Lane
Tucker. GA 30084

P1 ease see the responses to Comnents L-02-01 on the
need for tritium; Section 1.2 of the EIS has been
revi sed to cl ari fy that the NWSM, whi ch is i ssued
ann”all y, considers changes i n the world
geopol i ti cal situation.

Please see the responses to Comnnent L-02-02 on
health risks. Also, please see Sections 4.1.1,2,
4.1.1.3, and 4.1 .2.2 of the EIS.
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L-42 COtlMENTS OF CATHY BRAOSHAW
206 Hurt Street N. E.

Inman Park
Atlanta, GA 30307

524-4190

June 16, 1990

Mr. S. R. Wright
;i ~cr, Environmental Div

Savannah River Op Office
PO BOXA
Ai ken, SC 39802

Oear Mr Wright:

I am very - to plans to restart the K-reactor at SRP.
Please record me and my fami lY of 4 of being in full opposition to
these plans.

Cownts noted.

Sincerely,

Catherine C Bradshaw
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L-43

L-43-O 1

~ L-43-02
.
0
N

COMMENTS OF HENRY A. STONE
1880 Route 64

Ionia, NY 14475
6/2/90

Oear Mr. Wright,

I want you to know that as an American taxpayer and potential
victim of nuclear war, I object nmst strongly to the reopen{ ng of
the Savanah River reactor.

I understand that the purpose of reopening the reactor is to Please see the response to Coinnent L-15-01 on
l,mi”tain the ““clear “capons stockpi le. ” But what i S the PurPQse groundwater contamination.
of that? To prolong the Cold War? To further contami “ate the
aquifer with radioactive waste?

We no longer need to build nuclear weapons. And we “o Io”ger P1 ease see the response to Cement L-06-03 on
want the risk to the envi ronment. envi ronmental i watts. The need for nuclear weapons

Sincerely,
is beyond the scope of this EIS.

Henry A. Stone
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L-44 COWENTS OF FRANCES CLOSE HMT
ENERGY RESEARCH FOUNDATION

537 HARDEN STREET
COLUNBIA, SOUTH CAROLINA 29205

June 20, 1990

Mr. Stephen R. Hright, Oi rector
Environmental Oi vi si on
US DepartMnt of Energy
Savannah River Operations Office
Post Office Box A
Ai ken, South Carolina 29802

Dear Mr. Wright,

PI ease find enclosed comnts of the draft Environmental Impact
Statement for “Continued Operation of K-, L-! and P-Reactors” at
Savannah River PI ant. The comnts are subml tted on behalf of
Energy Research Foundation and the Institute for Resource and
Security Studies.

I also enclose a copy of some conrnents which were sent to me
ano”~usly. I thought they were good comnts, so I am sending
them to you officially and would 1 ike to have them considered as
part of our cements on the draft.

Thank you very much.

Sincerely,

Frances Close Hart
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[In addition to the responses to cats presented here, DOE has
respnded to the co~nts of Or. 6ordon R. Th~son i n the responses
to C-nts SUM tted at the hearing in Col tii a, South Carolina, on
June 5, 1990 (see Co-t C4). DOE also responds h~re to the
“anonmusm c-ts submitted by Ms. Hart.

--’\ . .
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C~S ON THE US D~MTtENF OF ENERGY’S
HAY 1990 INtAFT EIS ~ ❑CINFIINEO OPERATICU OF
K-, L-, ~ P-RCAC70RS, SAVW R1~ SITE”

Sulmi tted by

6ordon R. Th~on

on &al f of

Institute far Resource and Security Studies, Ctiridge, Massachusetts

and

Energy Research Foundation, Col tii a, South Carolina

Cements c-l eted: 18 June 1990

Institute for Resource and Security Studies
27 El 1>~o;:. Avenue, -ridge, Massachusetts 02139, uSA

. (617) 491-5J77 Fax: (617) 491-6w4
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This docuwnt contains comnents on a draft environmental impact
statement ( EIS) prepared by the US Departmnt of Energy ( OOE).
Interim co-nts (verbal and Wi tten) by this author were offered at
the DOE’s public hearing in Columbia, South Carolina, on 5 June 1990.

These consnents do not purport to be exhaustive. Thus, an absence of
comment cannot be construed as an endorsement of relevant parts of
the draft EIS.

About the Aut& r

Dr. Gordon Thompson is a technical and pol icy analyst active in the
areas of energy, the environment, international security, and
sustainable society. He is currently the Executive Di rector of the
Institute for Resource and Security Studies, Cambridge,
Massachusetts.

About t he Institute for Resource and Securitv St udies [IRW

The IRSS is an i independent, non-prof + t Wssachusetts corporati on.
It was founded in 1984 to conduct research and public education on
the efficient use of resources, protection of the environment, and
the furtherance of international peace and security. The institute
currently has active programs on: the risks associated with nuclear
power facilities; nuclear and conventional arms control ; the
rest rai nt of nuclear weapons proliferation; and sustainable
development.

L-44-O 1 * The draft EIS breaks a long-standing tradition of DOE and its The comnent is incorrect. The Final EIS on
predecessors, in that i t admits the potential for a severe L-Reactor Operation (DOE/EIS-0108) identified the
accident at a Savannah River reactor, possibly leading to many
deaths and injuries (both onsite and off site).

potential for severe accidents and risks to the
public.

L-44-02 . Nevertheless, the draft EIS 1s findings as to the risk of such 00E has responded to these assertions i n the
an acci dent are not rel i able because: (i) they are based on responses to Connnents L-44-16 through L-44-18.
unpubl i shed and incomplete studies; ( i i ) there are inherent
difficulties in probabilistic risk assessment; and (iii ) they
rely on assumptions whi ch my lead to an under-estimtio” of
accident risk.

‘“\ .
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L-44-03 , DOE proposes to restart the reactors with known safety
deficiencies; the draft EIS does not provide defensible
arguments for this pal i CY, either case-by-case or generally.

L-44-04

L-44-05

L-44-07

* The need for tritium and other materials is addressed only in a
classified appendix, *i ch appears not to adequately account
for actual and potential reductions i n the US nuclear arsenal;
this unnecessary secrecy further prevents the public from
judging i f the risk of a reactor accident should be tolerated
on “national security” grounds.

* There is no recognition of the possibi 1 i ty of a negotiated ban
on production of plutonium for nuclear weapons.

, There is no analysis of the potential for systematical y
reducing accident risk by operating the reactors at low power
and 1 ow fuel burnup.

* The option of placing the reactors on cold standby is
inadequate y addressed in the draft EIS, al though that option
WY be able to simultaneously: (i) eliminate the risk of a
reactor accident: (ii ) met ‘*national securi ty’t objectives;
and (iii) allow an orderly transition in the number of site
employees.

Jabl e Of C.-

Please see the response to Comnt L-05-02 on
reactor safety.

P1 ease see the response to Connnent L-02-01 on the
need for tritium and the avai labi 1 i ty of Appendix A
to those Ao meet security requirements.

P1 ease see the response to Comnt L-02-01 on
Appendix A. The need for nuclear weapons is beyond
the scope of this EIS. Please see the response to
Co-nt L-44-37.

One objective of an EIS is to bound the potential
impacts of the proposed action; risks from operation
at lower power levels would be smaller than those
presented in the EIS. DOE has modified Sect ion
4.1 .3.1 on reactor accidents to state that these
risks would be smaller than, and are bounded by, the
risks of full -pwer operation. In addition, in
Section 4.1.3.1.5 of the EIS, .thea~bsections
entitled owe r
Reac tor DD eration discuss reduced-power effects and
the effects of multiple reactors. Also, Section
2.1 .2.7 discusses low fuel burnup.

The condition described is ‘scold shutdown, ” as
defined in the EIS. 00E has revised Section 2.1 to
clarify that options such as cold standby are
included in the proposed action as needed to best
meet the requi remnts established in the
then-current NWSH.

1. Scope of These Connnents

2. General Observations

3. A tfistorica7 Perspective
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4.

5.

6.

7.

8.

9.

10.

L-&08 1.

“

.

.

DOE, s Probabilistic R{sk Assessment (PRA)

Accident Risk According to the Oraft EIS

Known Safety Deficiencies and Reactor Restart

The Need for Tri ti urn and Other Materials

Options for Reducing Accident Risk

The Cold Standby Option

References

tie of These Comne un

These connnents focus priwri 1 y upon the potential for adverse
hun!an health effects or environmental degradation arising from
accidental releases of radi oactivity from the SRS reactors.

That potemti al is affected by the mode of operation of the
reactors, whi ch is i” turn affected by the need for tri ti urn or
other n!aterials.

Thus, the public cannot give informed consent to the risk of
reactor operation unless i t is fully and accurately informed
about: (i) the nature of the risk; (ii ) alternative males of
reactor operation and thei r impl i cations for vi sk; and
( i i i ) the l,national security!< justification for mteri als
production.

. These cements address the extent to which the draft EIS
provides such full and accuvate in fomtion; in some i“itances
the nature of the missing information is illustrated here by
selected data or fi “dings from other studi es.

2. Gene ral Observati w

DOE addresses these
to this letter.

cotmnents in subsequent responses

L-44-09 . The title of the draft EIS refers to ,fconti nued operati On,n of P1 ease see the response to Cownt
the ~eactors, despite the long period of shutdown and the many continued reactor operati on.
Ongol ng pl ant changes; the ti tle of the final EIS shO”l d refer
to ‘,res”med operation,, .

L-O S-O 1 on
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L-44-1 O .

L-*11 *

L-44-1 2 .

.

*

3.

*

.

.

The draft EIS refers to many activi ties hi ch are IIplanned for!,
or “schedul ed for” completion before reactor restart; such
statements are unacceptably vague, and could be construed as
evasl ve.

A National Research Council report (Meserve et al , 1987)
recomnded that 00E “revise its Orders so that they specify
requirements clearly and establish deadlines”; the draft EIS
provides no schedule for implementing that recommendation,
promising only that “DOE will complete development of cri terial,
for Orders before reactor restart ( see page 2-50 of: 00E,
1990).

The draft EIS is often poorly documented (eg, sections 4.5.4
and 4.5.5 of: DOE, 1990) or provides ci tati Qns tO Other
1 i terat.re which is poorly documented (eg, Westinghouse, 1990).

This inadequate level of documentation is probably related to
00E’s connnon practice of hiding information from the public via
unjustified classification or via abuse of the unclassified
controlled nucl ear i nforn!atlon (UCNI) desi gnati on.

AS a result of the above-mentioned deficiencies, and other
deficiencies mentioned in these cements, the draft EIS does
not provide information sufficient for the public to give
informed consent to the risk of reactor operati on.

A Hi stor i cal Per~

The SRS reactors were built to resist the blast effects of
nucl ear attack, but original lY had no confinement system
whatever (Thompson, 1987 ).

In the early years, emergency procedures covered air raids and
external radioactive contamination as wel 1 as reactor accidents
(St. John et al, 1958).

The potential for a reactor accident which could lead to many
of fsi te deaths was recognized i n the early years, but this
information was not published (St. John et al , 1958) .

00E has revised Section 2.1.2 of the EIS to state
fiich modifications will be completed before the
resumption of production.

DOE wil 1 complete the criteria development for Order
revision, as stated in Section 2. 1.3.1.1 of the
EIS. In addi ti on, 00E has establ i shed a program to
ensure that the Operating Contractor complies with
those 00E Orders necessary to the safe operation of
the reactors.

00E has amended Sections 4.5.4 and 4.S.5 to include
specific references, which are available along with
other references in the Publ i c Readi ng Rooms. The
citations are sufficient for mmbers of the publ ic
to retrieve these references from the Public Reading
Rooms.
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L-44-13

L-44-1 4

L-44-1 6

*

*

*

*

4.

.

*

.

*

Fi 1 ters were added to the reactor building ventilation system
i n 1960-61, and other safety improvements have been added over
the years (see Exhibit 1); this indicates a growing awareness
(wi thin 00E and its predecessors) of the accident potential of
these reactors.

DOE and its predecessors have for @ny years failed to fully
inform the public about the reactors’ accident potential ; that
omission is illustrated by OOE’S Hay 1984 EIS for restart of
L-reactor (OOE, 1964).

The present draft EIS, al though deficient i n many respects,
does publicly admit the potential for a severe reactor accident
tiich 1 cads to a substantial of fsi te release of radioactive ty
and, potential y, to mny deaths and i njuries.

OOESs greater openness about accident potential comes at a time
fieo the US nuclear arsenal is being reduced unilaterally or by
negoti ati on; yet, 00E renui ns obsessively secretive about the
need for tr+tium and other materials.

OOEIS Probabilistic Risk Assessment ( PRAX

A PRA is being prepared for the SR$ reactors and a draft Level
1 study has been submitted to 00E; completion of the Level 1
study is anticipated prior to restart, Mile completion of the
Level 2 and Level 3 studies wi 11 occur after restart.

00E has refused to publicly release the draft Level 1 PRA, thus
precluding open, critical review of its methods and assumptions.

Although the PRA is incomplete and its draft is not publicly
available, PRA-type risk estimates (Levels 1 through 3) are
presented in the draft EIS, drawn from an almost undocumented
report (Westinghouse, 1990) .

Experience with application of PRA techniques to 1 ight-water
reactors clearly shows the vital role of open publ i cation and
critical review i n detecting faulty PRA assuvtians and
methodology; since the risk estimates in the draft EIS have not
been subjected to this process, they cannot be regarded as
rel i able.

Please see the response to Cormnent L-44-O].

Section 4.1.3.1.5 of the EIS presents the risks of
severe reactor accidents.

P1 ease see the response to Cement L-02-01 on the
need for tritium and classification of inforn!ation.

The Level-1 PRA has been completed and wi 11 be
released to the public when the UCN1 review has been
completed. The Level-1 PRA has al ready undergone a
peer review by groups of PRA experts, and wi 11
continue to undergo peer review for future
revisions. Section 2.1 .3.1.2 has been revised to
discuss these groups. The Level-Z and -3 PRA, while
not yet complete, did provide an adequate basis for
the risk est i mates contained i n the Safety
In fo-tion Oocument (S10).
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L-44-17 *

L-44- 18

L-44-19

*

5

.

.

.

*

There are inherent diffi CU1 ties in conducting a nucl ear reactor
PRA; as a result, PRA findings are deficient in the following
respects (Hi rsch et al , 1989): ( i ) the uncertainty of the
resul ts tends to be grossl y under-estimated; (i i ) there is a
tendency to systemati call y under-estimate the influence of
those risk contributors which are accounted for; and (ii i ) a
variety of risk contributors (such as sabotage) are not
accounted for.

Findings from the PRA for the SRS reactors will be further
1 imited in their rel iabi 1 i ty because: ( i ) this reactor type is
unique; and (ii) there is a very limited base of operating
experience (about 110 reactor-years) in compari son to that for
cormnerci al reactors (over 1400 reactor-years i n the USA).

Acien Rik Ac d t s ccordina to $the Oraft EI

Risk estimtes equivalent to PRA Level 3 are presented in the
draft EIS; Exhibit 2 illustrates those estimates.

Exhibit 2 shows a probabi 1 i ty of about 10-4 per reactor-year
that a reactor accident wi 11 lead to 100 or more off site cancer
fatal i ties; this $mpl i es that, i f 3 reactors are run for
10 years, the probability of such an outcome will be 0.3%.

OOE acknowledges the uncertainties inherent in PRA
anal yses. However, the SRS PRA encompasses the best
available estiniates of uncertainty and is considered
conservative ( i .e. , i t does not “systemical 1 y
under-estimate the influence of those risk
contributors which are accounted for.”) . 00E has
revised Section 4. 1.3.1.5 to include a discussion on
uncertainty. DOE agrees that PRAs general 1 y do not
quantify risk due to sabotage, nor does the SRS
PRA. Sabotage is considered in the security
contractor’s safeguards and security programs. (See
Section 2.1.5. )

The SRS Reactor PRA uses comrcial reactor data
(including humn factors experience) i f they are
relevant; the SRS PRA benefits from the comnonal i ty
of most of the systems in the SRS reactors.
Cowrcial nuclear plants tend to be not of
“standardized design, ” even those wi th reactors
built by the same vendor. Thus, the 1,400 reactor-
years ci ted are not necessarily y applicable to the
PRAs of al 1 commercial nucl ear plants.

The type of presentation used in Exhibit 2 ~rges probabi 1 i ties Combining probabi 1 i ti es of events of different types
of a wide variety of types and does not show the many is a valid methodology; the individual event
uncertainties involved; i t is, therefore, misleading. probabil i ties for all rel ease categories are too

One factor heavi 1 y influencing risk estin!.?tes of the type shown
voluminous to incl ude in the EIS, but they are in
the Safety Information DocuMnt which is referenced

in Exhibit 2 is the probability of a severe core damage in the EIS
accident; Exhibit 3 shows that just one PRA modi fi cation (use to Connnent
of a different earthquake assessment) could raise this
probability by a factor of 4.

as wSRC, 1990. Also, please see response
L-44-17 on uncertainty.
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CO~nt
Nuder c-t Response

L-44-21

L-44-20 . The draft EIS does not show an uncertainty range for its
estimtes of risk; Exhibit 4 illustrates this 1ack by showing
the uncertainty ran~ ( itself questionable) in one esti ~te of
core damage probabi 1i ty for the Peach 8attam co~rcial
reactors.

. Accident consequence estirntes presented in the draft EIS
ass- that people could be evacuated from m thi n a 20-mi 1e
radius of the affected reactor, starting 2-t hours after a
release begins, ui th an avera~ evacuation speed of 1-2.5 mph
(see Table 4-33 of: ODE, 1990); however, there is no current
planning for such an extensive evacuation (see the @rgency
planning discussion at pp. 3-61 to 3-65 of: oOE, 1990).

. There are about 48,000 people 1i vi ng within 20 miles of the
site (see Exhibit 5) and several major coumuni ties wi thi” that
distance or just beyond (see Exhibit 6); their rapid and

c-l ete ~cuati On ~Y pres~t substantial problems.

. The draft EIS should, b“t does not, show the geographic extent
of potential hum i njury or envi roninental degradation
resulting f no a release of radioactive ty; that extent is
i 1lust rated by computer-derived esti~tes shohn i n Exhi bi ts 7
and 8 (a q of ground crmtami nation from the Chernobyl
accident is show in Exhibit 9, for co~ari so”).

L-44-23 = Exhibits 7 and 8 ~re based on a hypothetical release of 50% of
iodine and cesi urn isotopes; Exhibit 10 suggests that this
assu%tion was reasonable, al though i t was chal 1e“ged by DOE at
the tim (Webb, 19~).

DOE has rewritten Section 2.1.3.1.2 of the EIS to
include the Level -1 PRA core damge frequencies and
the range of uncertainty. OOE also has changed
Section 4.1.3.1.5 to include a discussion on
uncertainty.

OOE disagrees that there are no plans for an
evacuation as used i n the consequence assessmnt.
Current emergency planning consists not only of
plans at SRS, but also planning by the States. The
assumptions used for the consequence assesswnt
represent a reasonable, yet conservative, set of
parroters. 00E has changed Section 4.1.3.1.5 of
the EIS to include a discussion of evac”atio” speed
and distance assumptions.

Section 4.1.3.1.4 of the EIS presents the extent of
potential human injury from radioactive ty released
from design-basis accidents in terms of inedi an doses
to hypothetical individuals at the SRS boundary,
consistent with the approach to environmental
anal yses of acci dents at co~rci al reactors.
Section 4.1.3.1.5 presents the consequences for
severe accidents in terms of risk of prompt and
delayed fatalities to individuals and to the
population within 500 miles of the SRS. Also,
please see the response to Comnent L-13-02 on
Chernobyl.

h presented in the Safety Information Oocument
(WSRC, 1990), which is referenced in the EIS, the
eight release categories referred to in Exhibit 10
have a combined probabi 1 ity of less than 1 x 10-5,
or less than 5 percent of the total core damge
probabi 1 i ty. The correspond ng releases have been
included i n the accident consequences reported in
the EIS, weighted in accordance with their
respective probabil i ties of occurrence.
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L-44-25 *

.L-44-26

L-44-28

.

6.

.

.

.

Draft EIS findings such as those shorn in Exhibit 2 are based
on 01 d ass~ti ons about the effects of 1 ow doses of radiation;
use of cont~orary assuwti ons (such as those pmvi ded i n the
8EIR V report) COU1d increase esti -ted risk by a factor of
more than 2 (see page 4-84 of: 00E, 1990. )

The draft EIS does not account for a recently publ i shed study
1 inking pre-concepti on paternal exposure to chi 1dhood leukmia
(Gardner et al, 1990); this may be pertinent to risk arising
from accidents at the SRS reactors or fmm routine site
operations.

The estimated 1ow contribution of fires to severe core d=ge
f iequency (see Exhibit 3) arouses skepticism; for e-l e one
nunders i f i t accounts for sesmi cal 1y induced fires (Prassi nos.
1988) .

A Nesti nghouse review has said that SRS ‘iwi 11 not be able to
show c~l i ante m th the Title 10, CFR, Part 100 criteria using
models and assuqt ions current] y defined as acceptable practice
i n the co-rci al L~ f i el dil (Westinghouse, 1989b); this
statement needs to be reconci 1ed wi tb D8A dose projections i n
the draft EIS (see Table 4-23 of: 00E, 1990).

K.ohn Safetv oef ~c enc es a d
.iin R

act or Restart

~8&ary of Energy Matki ns is reported to have said (State,
‘(The f ragi 1i ty of the antique reactors at Savannah

River is going to be hanging over our heads 1i ke the SWrd of
Damocles unti 1 the year 2005”.

Notwithstanding the safety i ~rov-nts shown i n Exhibit 1, it
is widely agreed that the reactors suffer f ram basic design
weaknesses, aging probl ems, and a history of poor -i ntenance
and operating standards.

Several revi eus have identified md, to SO= extent,
priori ti zed a wide variety of needed safety i~rov~nts; for
ex~l e, a recent Mst i nghouse review rec-nded and

k noted in the Consequence Assess=nt subsection of
Section 4.1.3.1.5 of the EIS, the NACC5 estimtes of
1akent cancer fatalities were adjusted up by a
factor of 2.1.

The cited study provides IIC. basis for relating risks
of chi 1dhood 1euk~ a to potential preconception
paternal radi ati o~rker exposures, either from
acc~dents or i-outlne 5RS operations (see Section
8.1 .5) .

The analysis of severe accidents induced by fire
does not include the contribution of sei sai call y
induced fires. oDE does not bel i eve that
sei d cal 1y induced fires wuld contribute
si ~i fi cantl y to the frequency or consequences of
sei tical 1y induced severe accidents.

For any design-basis accident, the SRS reacto= met
tlIe requi-ts of 10 CFR 100.

Please see the response to Caament L-D5-02 on
reactor safety.
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prioritized 50 safety improvewnts, and provided 1 imi ted
qualitative argumnts for each recormiendation (Westinghouse,
1989b) .

L-44-29 . The draft EIS describes safety i mprovemnts scheduled for
completion before restart or subsequently; it does not provide
coherent supporting arguwnts as to why these parti CU1 ar
improvements have been selected or ti y some are to be deferred
until after restart (see the vague discussion of safety
phi losophy at pp. 2-57 to 2-58 of: 00E, 1990).

* There is no stipulation as to tiich improvements a be
completed prior to restart, and as to the schedule on which
post-restart i mprovewnts d be implemented ( see related
cement under ‘iGeneral Observations,(); without such
stipulation, the EIS dos not provide the ful 1 and accurate
i nfomtion which the publ ic interest demands.

L-44-30 . The SRS reactors, even after planned improvements, wi 11 not
meet many relevant NRC standards for comrcial reactors; a
systemti c compari son of SRS safety standards with those of the
NRC should (but does not) appear i n the draft EIS.

L-44-3 1 . The Oefense Nuclear Facil {ties Safety Board has found that OOE
standards relevant to health and safety issues are incomplete
or otherwi se inadequate (ONFSB, 1990a); apparently, most of
these deficiencies will not be corrected prior to restart (see
connnent on DOE Orders under ‘zGeneral Observations,,).

L-44-32 * The Oefense Nuclear Facilities Safety Board has recommended
that 00E deterniine and specify standards for training of plant
operators and supervisors (ONFSB, 1990 b); OOE’s response to
those recormnendations makes i t clear that important training
deficiencies will not be rectified prior to restart (ERF, 1990).

Sections 2.1 .2.8.2 and 2.1.3.2.1 of the EIS discuss
the Restart Issue Management Plan (RIMP), tii ch
identifies issues that must be addressed before the
resumption of production, including those identified
in the Westinghouse Independent Safety Review; i n
addition, DOE has revised Section 2.1 .2.7 to di scuss
the Reactor Safety Improvement Program ( RSIP), which
establishes priori ties for i terns to be addressed
after the resumption of production. Al so, please
see the response to Cement L-44-1 O.

00E uses or adapts n!any NRC standards for comrci al
1 i ght-water reactors i f they are relevant to heavy
water reactors. Sections 2.1 .3.1.1 and 2.1.3.1.2
have been revised to ref 1 ect the DOE Orders
containing these standards. A detailed compari son
of these standards is not useful in an assessment of
the envi ronmental impacts of continued operation,
because the impacts described in the EIS (Section
4.1 ) are based on the reactors as they are bui 1 t and
as they are operated to the 00E standards that have
been applied.

DOE will complete” the criteria development for Order
revision, as stated in Section 2.1 .3.1.1 of the EIS.

Section 2.1.2.8 of the EIS describes the reactor
operating organization and practices, including
training requirements, which the ONFSB also
reviewed. The Federal Resister (55 FR 9487 and
55 FR 7022) has publ i shed the ONFSB reconnnendati ens.
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L-44-33 .

*

L-44-34 *

y
7,

.
u> L-44-35 *

,

,

*

*

,

Reactor operation has traditional 1 y been a 1 ow-status
occupation at the SRS, although i n some respects the
expectations for perfownce of SRS reactor operators exceed
those for connnercial reactor operators (Uesti nghouse, 1989b).

The slow rate of progress of operator training is illustrated
by Westinghouse’s recent introduction of ‘Sa program to ensure
al 1 reactor operators possess requisite reading comprehension
skills” (Kaspar, 1990).

.4s an illustration of DOE’s incoherent pol i CY on safety
m.adi fi cati ens, the addition of fourth emergency cooling system
1 i ne wi 11 mean that “the existing flood control capacity of the
reactor building sump pumPs could be marginal” (see page 2-30
of: OOE, 1990); yet, upgrading of the sump PUMP capabi 1 ity
wi 11 be deferred until after restart, in contraventi on of a
previous Westi ngho.se recomndation (Westinghouse, 1989b)

Ihe Need for Trl tlum and ~

Anal ysis of need appears in a classified appendix, thus
precluding critical review of its assumptions and preventing
the public from reaching an informed judgment about the
ll”atiO”al $ec”ri ty,, j“sti fi cation for reactor restart.

Production of plutoniu*238 is not vital to national security,
and can employ other reactors (such as FFTF)

Long-term maintenance of a fixed nuclear arsenal would require
tritium production sufficient to compensate for tritium decay;
Exhi bit 11 shows the rate of decay.

The US nucl ear arsenal is becoming sn!aller, and this trend is
1 i kel y to continue; its estimated size has shrunk from 22,500
weapons i n mid-1989 (see Exhibi t 12) to 20,750 weapons in
mi d-1990, a 7.8% decrease (Norris and Arki n, 1990).

The target 1 ist under the Single Integrated Operational Plan
(SIOP) was reduced during the 1980s (see Exhibit 13): ongoing
international developments can be expected to lead to further
reductions.

Use of a fraction of the warheads i n the US or Soviet nuclear
arsenals would cause terrible damage, as shown in Exhibits 14

Section 2.1.2.8.3 of the EIS describes the upgrading
of operating practices, including training program
development and implementation.

The earl i er recomnendati on was to ensure adequate
and reliable sump pump operation considering
credible break sizes and ECS flow requi rements, and
is a requi rement before the resumption of
production. The long-term upgrade wi 11 ensure
adequate and rel iabl = sump PUMP operation after a
design-basis LOCA, hi ch is not considered credible.

Please see the response to Cement L-D2-D1 on the
need for tri tium and other nuclear materials. The
production of plutoni UW238 in SRS reactors is a
continuation of previous adjunct production activity
at SRS, and the EIS considers i t in that
perspective. DOE can no 1 onger support the use of
FFTF as a testing facility for breeder reactor
components, and examined the feasibi 1 i ty of
producing plutonium238 as a possible alternative
function. As described i n Section 2.4.4 of the EIS,
the exami nation disclosed that plutoni UW238
production at FFTF would ( 1 ) cost substantial 1 y more
than at SRS for reactor operation and for the
construction of facil i ties to extract and purify the
product; (2) produce a product of lower purity than
is possible at SRS; and (3) require a longer time to
provide the quantities of mterial required. On
this basis, FFTF is not considered to be a
reasonable alternative for meeting the needs.
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and 15; incidentally, this damage could legitimately be
considered to be a potential environmental impact arising from
operation of the SRS reactors.

*

L-44-36 *

L-44-37 .

0

L

m
8.

L-44-38 *

The current US tri tium inventory is apparently about 100kg, so
that triti “m production of about 5.6 kg per year would support
a fixed arsenal ; as shown in Exhibit 16, the full production
capabil i ty of the three available SRS reactors substantial y
exceeds that amount.

The draft EIS claims that operation of all three SRS reactors
is necessary; this strongly suggests that the EISLS classified
need anal ysis fai 1s to account for actual and potent{ al
reductions i n the US nuclear arsenal .

The draft EIS does not recognize the possibi 1 i ty of a
negotiated ban o“ producti on of pl utonium for nuclear weapons,
al though such a ban would have impl i cations whi ch should be
reflected i n an EIS.

gptions for Reducina ACC dent RIs~
i,

The draft EIS contains a very 1 imi ted discussion of some
potential PI ant modi fi cations which might reduce risk, but does
not di scuss ri sk-reduci ng options hi ch affect the mode of
reactor operation; this omi ssion may be related to 00E’s
refusal to publicly discuss the need issue.

Sections 4.5.4 and 4.5.5 of the draft EI$ illustrate its
i nadequate treatment of risk-reduci na ontions: these sections
are sketchy and undocumented (see rejatid cokent under
“General Observati ons18).

L-44-39 . Ri sk-red”ci ng options which affect the mode of reactor
operation include: ( i ) operation at reduced power; ( i i )
dri:ng fuel to a 1 ow burn”p; and ( i i i ) reducing capacity

L-44-40 * As illustrated by Exhibit 16, use of options (i) and (iii)
compatible with producing tritium sufficient to maintain a
fixed US “UC1 ear arsenal .

is

Section 1.2 of the EIS discusses the need for
reactor production capabil i ty and i ts responsi veness
to the changing world geopolitical si t“ation.

Any negotiated ban on plutonium for nuclear weapons
would not affect the analysis in the EIS because
there is no current requirement for such PI utoni urn
production by SRS reactors.

Please see the response to Cement L-44-06 on
bounding impacts, reactor operating levels, and
risks.

OOE agrees.

Appendix A Of the EIS discusses the production of
trl ti um to meet the requirements of the current NWSM.
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L441 *

L-44-43

L-44-42 *

“

9.

.

*

L-44-45 .

*

“

Low-power operation wi 11, other factors being equal , somewhat
reduce the probabi 1 i ty of a severe accident by increasing
safety mrgins; al so, the quantity of iodine and other
short-1 ived isotopes released during an accident wi 11 be
roughl y proporti onal to the power level , thus reducing onsi te
and of fsi te consequences.

If fuel is driven to a 1 ower burnup, the quantity of cesium and
other long-l ived isotopes released during an accident wil 1 be
reduced, thus reducing accident consequences; there will be
some i ncrease in operati ng costs.

A reduced capacity factor would al low more opportunities for
preventive maintenance, testing, and training, thus somewhat
reduci ng the probabil i ty of a severe accident.

U Cold Sta~

The draft EIS provides a sketchy discussion of this option for
one, two or three reactors (see pp 2-65 to 2-66 of: 00E, 1990).

That discussion proposes the imnedi ate discontinuation of plant
upgrades and the termination of most personnel, both at the
reactors and at the associated fuel /target fabrication and
reprocessing facil i ties.

On national security grounds, i t could be considered more
appropriate to complete al 1 planned upgrades and to maintain a
reduced but more than skeleton staff; this would al low a rapid
resumption of operation should that prove necessary.

Such a cold standby option COU1 d eliminate the risk of a
reactor accident, while all owing tri ti um production to be
resumed quickly tienever needed; in 1 ight of ongoing reductions
i n the US nucl ear arsenal , i t appears that this option could
meet both the tradi tional “national securi ty(’ objectives as
well as the objective of protecting public health and safety.

The drastic standby option outlined i n the draft EIS WOU1 d 1 ead
to the rapid loss (if all three reactors go to cold standby) of
about 9,600 jobs, or about half the present SRS workforce (see
page 2-65 of: 00E, 1990).

00E agrees. See Section 4.1 .3.1.5 under ~
Power ODerati on.

00E agrees.

00E agrees.

Please see the response to Connnent L-@07 on CO1 d
shutdown .

Because this state of readiness is bounded by the
anal ysis presented in the EIS, i t could be employed
as appropri ate in the changing world geopolitical
situation.
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. The more prudent cold standby option outlined here would lead
to a more gradual and smal 1 er reduction i n the number of jobs;
it my be possible to smooth the emplo~nt transi ti on even
further by transferring personnel to an accelerated program to
clean up the site and decomi ssi on the C- and R-reactors.

* It n!ay, in any case, not be wise for local comni ties to rely
upon site emplo~nt continuing at the present level ; in the
Safety Anal ysis Report i t is estimated that the SRS work force
wi 11 decl ine to about 8,500 to 9,000 people in the mid-1990s
(Westinghouse, 1989a).

L-44-4d . OOE’s fai lure to careful 1 y consider the cold standby option is Please see the response to Connnent L-44-45.
the most important deficiency in the draft EIS; that failure
constitutes a neglect of OOEUs responsibi 1 i ties i n ternn of
national security, public health and safety, environmental
protection, and the economic wel l-being of local cownities.
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10. ~

(Ball and Toth, 1990)
Desmond Bal 1 and Robert C. Toth, “Revising the
Fighting to Oangerous Extre~s”, International
1990, pp. 65-92.

SIOP: Taking War
kurity, Spring

(Church et al, 1983)
John P. Church and 8 other authors, Safety Analysis of .SavanA
River Production Reactor -ration (Oel eted Version ), September 1983.

(Cochran et al, 1987)
Thon!as B. Cochran and 3 other authors, US hclear kkafiead
Production, 8all inger Publishing Company, 1987.

(Oaugherty et al, 1986)
Wil 1 i am Daugherty and 2 other authors, “The Consequences of
‘Limi ted’ Nuclear Attacks on the United States!!, InWrnatianal
Security, Spring 1986. PP. 3-45.

(ONFSB, 1990a)
Oefense Nuclear Faci 1 i ti es Safety Board, ‘LIRecowndation 90-21:
DOE High Priori ty Oefense Nuclear Faci 1 i ties: Design, Construction,
Operation and Oecormni ssi oni ng Standards”, F~eral Regi ster, Vol ume
55, pp. 9487-9488.

(ONFSB, 1990b)
Oefense Nucl ear Facil i ties Safety 8oard, “[Recommendation 90-11,
Restart of K, L, and P Reactors at DOE Savannah River Site.
Georgi a“, Federal ~“ster, Volume 55, pp. 7022-7023.

(DOE, 1984)
US Department of Energy, Final Envi —til qct Staat,
L-Reactor Operation, Savannah River Plant, Aiken. SC, May 1984 (3
volumes ).

(OOE, 1987)
US Department of Energy, Health and Envi rnmtal Con-aces of
the Chernobyl Ikucl ear P-r PI ant Accident, 00E/ER-0332, June 1987.

(DOE, 1990)
US Department of Energy, Draft Envi romt.al I+ct Stafit:
Continued Operation of K-. L-. P-Reactors, %annah River Site,
Aiken, South Carolina, 00E/EIS-0147D, May 1990.
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(nf, 1990)
Energy Research Foundation, Columbia, SC, and National Resources
Defense Counci 1, Hashi ngton, DC, connents submitted l&y lM on
the Secretary of Energy$s Response to: DNFSB, 1990b.

(Gardner et al, 1990)
~rti” J. ~rd”er, ,IResul ts of case-control study Of 1~krn a -d
1~homa ~ng young people near Sel 1af i el d nuclear plant in Wst
Cutiria”, ~“tisb tiical Jwrnal, 17 February 1990, pp 4Y3-139 (and
companion paper at pp 439-434).

(Hirsch et al, 1989)
H. Hirsch and 3 other authors, I&A Safety Targets + ~ ‘listic
Risk ~t, ~ bternatimal, hgust 1989.

(Kaspar, 1990)
P. W. Kaspar, DOE Savannah River Operations Office, 1etter of 4 June
1990 to J-s S. More, Presi dent, Nesti “ghouse Savannah River
Coqan y, regarding Nesti nghouse !s award fee.

(Levi et al, 1987/88)
Barbara G. Levi and 2 other authors, ‘Ci vi 1i an Casualties fnm
‘ Li mited’ NUC1 ear Attacks on the Soviet Union”, IntRrnatiaul
Security, Winter 1987/88, pp. 168-189.

(Heserve et al, 1987)
Richard A. Neserve et al, SafRty ~ at kbe Defense ~irn
kctora. National Academy Press, 1987.

(NCI/~S, 1989)
Nuclear Control Institute and &ri can Academy of Arts and Sciences,
k Triti- Factor(Proceedings of a wrkshop held in Dec~r
1988), published 1989.

(Norris and Arkin, 1989)
Robert S. Norris and Wi11 i am H. Arki n (editors), ‘Nuclear Notebook=,
8ulletin of & Atmic tiantists, June 1989, pp. 48-49.

(Norris and Arkin, 1990)
Robert S. Norris and William R. Arkin (editors), “Nuclear Notebookm,
8ulletin of the Ataic Scientists, June 1990, pp. 47-48.
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(NRC, 1989)
US Nuclear Regul story Comi ssi on, -re &cidmt Ifis& kI
Assessment for Fi- US nuclear Pmer Plaats, NUREG-1150 (Draft). 2
Volumes, June 1989.

( Prassi nos, 1988)
Peter G. Prassinos, Evaluation of External ~ tn klear Pau?r
Plaots in * hi ted Sta*, US Nuclear Regul story Comi ssion report
NUREG/CR-5042 (Supplement 1), Apri 1 1988.

(St. John et al, 1958)
O. S. St. John and 3 other authors, ~1-tary Reactor Mety
Detemmatim, Savannah River Plant, DPST-5&l 01, January 1958
(Declassified, t!ay 1907).

(State, 1989)
‘DOE di rector backs restart of reactors”, * Sta@ (newspaper).
Columbia, South Carol ins, 26 August 1989.

(ThoWson, 1987)
Gordon Thompson, 41 i cations of Severe ktor kciden- at *
~ River Plat, testimny to the County Council, Richland
County, South Carol i na, 27 January 1987.

(Nebb, 1987)
Robert C. Mebb, DOE Savannah River Operations Office, 1etter of 12
June 1907 to Rawnd E. McKay Jr, Chairman of Ri chl and County
tounci 1, with enclosed co-nts on: Thompson, 1907.

( Hesti nghouse, 1989a)
Hesti nghouse Savannah River Company, Savannah Rivar Sits Production
Reactor Safety Analysis ~rt, L Production ~r, 17 July 1989.

(Westinghouse, 1989b)
H.H. Arnold et al , kti n- Independent Safety Revf em of
~ River Pmducti on Reacto~, 1 Apri 1 1989.

(Westinghouse, 1990)
Westinghouse Savannah River Company, &tir ~ratim Safety
Information Do-t (U) ,WSRC-RP-0%20, publicly released on
27 April 1990.



Table C-5. DOE Responses to Comnts on Draft EIS

CO~nt
Number Co-nt Response

,,. b



Table C-5. DOE Responses to Cements on Draft EIS

Cement
Number Cement Response

Exhibit 2

Swine: WE, 19*

!00 to! ,02 !03 !04 ,Oj
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Comnent
Nutier Comment Response

[“c, rnal Events 1.2, 10-4 1.2 x 10-~

E,,thquake, 6,8 x LO-5 6.8 x 10”4

Fires _ I.a x 10-7

roIAL 2.0 x 10-~ 8.0 x 1O-*

~

(a) EStifMt, f.m Table 4-26 of DOS, 19W
(b) Thts ,,t{.,t, ,,,w, that th. .,, of a. .,,thqu,k, f,,q,,n,y

,,,,,,m,t P,,P, rcd at the L,”re,c, l.i,, m,, N,tfon,l tat., rat,,y
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ANON~OUS COWENTS

EIS FOR THE CONTINUEOOPERATION OF
THE K, L, AND P-REACTORSAT SRS

EIS SCOPE ISSUES

L-44-47 The EIS clearly states that the continued operation of the SRS Section 4.1.6 of the EIS describes the releases from
reactors requires the operation of fuel and target process these support facilities and their contributions to
facilities and that these facil i ties wuld not be needed if the the cumulative effects of continued reactor
reactors were not operated. Further, mny of these faci 1i ties are operation. 00E will prepare an EIS that includes
of the Sam age as the reactors but have not been subject to the
saaavel of 1ndependent rev, ew and upgrading prior to thei ~

mre detai 1 on the environmental impacts of support
facil iti es.

However, the EIS does not describe these faci 1i ties, their
compl iance status or accident risks nor does it discuss any
al ternatives to thei r continued operation.

This is a major deficiency i n the EIS since these facil i ties process
radioactive and hazardous materials and are a source of significant
envi ronmental releases, dangerous wastes and potential accidents
that could release toxic n!aterials. Further, as discussed under
‘lNEPA Process Issues,, OOEIS actions relative to the production of
plutoniuw238 raise serious questions about the credibility of the
evaluation of alternatives in this EIS. Since the fuel and target
process faci 1i ties are not discussed in any detai 1 it is not
possible for the public to judge tiether DOE has adequately
considered the reasonable alternatives.

NEPA PROCESSISSUES

1. In a letter dated January 29, 1990 to Congressman Bevill ,
Chai nnan of the Subcomi ttee on Energy and Water Oevel opmnt,
Secretary Watkins proposed to shutdohn the FFTF reactor on
Apri 1 1, 1990 and produce plutoniuw238 at Savannah River
rather than at the FFTF tii ch is the only 00E reactor that was
designed and constructed to uet modern safety and
environmental standards. In this same letter the Secretary
promised to ‘,address,, the production of pl”toniu&238 in the
EIS for contined operation of the Savannah River reactors.
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L-44-4B

c-l

L
w L-44-49
w

Based on this correspondence, i t is clear that the decision to
shut don the FFTF, which is an alternative to the production
of plutoniu*238 at Savannah River, was made - the EIS for
the continued operation of the Savannah River reactors was even
c~p~;ted, much less published. This is a clear

. .
vlolatlon d

~ since the purpose of
NEPA is to assure a thorough - revi @w of al 1 reasonable
alternatives and their environmental impacts before anv maior

Shut down of the only viable alternative is
clearly a major Federal decision.

DOE has examined the feasibility of using the FFTF
as an alternative to the SRS reactors, as described
in Section 2.4.

Subsequent correspondence and testimnyz indicates that OOE is
continuing to vigorously pursue this plan and fully intends to
preclude the FFTF alternative for the production of
pl utoni UM-238. These actions by OOE demonstrate that the EIS,
at least in this case, is intended to paoer-a ver vrevi ous
~ rather than to present a fair evaluation of
alternatives for public review _ the decision is made.

The evaluation of alternatives for the production of defense PI ease see the response to Cormnent L-02-O 1 on
nuclear materials is classified and not included in the EIS. Appendix A.
However, OOE’s actions in the case of plutoniu+238 production
rai se serious doubt about the validi ty of these evaluations
tii ch are not available for D“bl i c review. Therefore, OOE is

requested to provide for pu bl i c review and comnt a
co~rehens i ve unclassified version of their evaluation of
alternatives for acquisition of defense nuclear materials
including the environmental impacts associated with these
alternatives. It is clearly possible to describe the
capabil ity, cost and environmental impacts of these various
alternatives i n an unclassified manner by reference to a unit
or goal production capacity since 00E has frequently described
the NPR options in this Wnner.

TECHNICAL ISSUES

1. safetv and Environmental Standards - The E15 on page 2-49
casual 1 Y mnti ons that “The NAS/NAE concluded that 00E needs to
revise { ts Orders to specify clear requirements and deadlines
for implementation. ” It then goes on to say that “Before
resuming production 00E wi 11 complete development of $ri tieria
to ensure that Orders are consistent with the recognized
attributes of clarity, prescript iveness, uni~omity, technical
soundness, and timeliness. ” This is the ult~~te i n
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bureaucrat c horse puckey. What’s needed before the reactors
are restarted are the real safety and envi ronmental
requi rements 00E plans to use not the di rections on how b
wri te them!

OOE has not told anywhere near the whole story’ about this
problem in the EIS because their record clearly shorn that
there is no basis to believe that 00E will fix this critical
problem in a t?mel y manner. The real truth is that shortly
after the accident at Chernobyl fo~r Secretary Herrington
asked the National Academies of Science and Engineering to
provide an independent assessment of the safety of DOE, s

reactors. Their first report4 addressed the safety of DOEOS
defense production reactors and raised serveral fundamental
issues. Namely:

That 00E has not clearly specified the safety requirements
to be imposed by its Departmental Orders, has not applied
these Orders uniformly to its reactors and has fai 1 ed to
implement them i n a tirnel y manner, and

That DOE!s safety oversight function was ,,i ngrown)! and did
not wke effecti ve use of the knowl edge availabl e el sewhere
in the nuclear comnity.

This second issue was the impetus for DOE to create its ad hoc
Advisory Comittee for Nuclear Facility Safety and Congress to
establ ish permanent external oversi ght for DOE1s defense
nuclear faci 1 i ties - the Oefense Nuclear Faci 1 i ty Safety
6oard. While strengthening the safety oversight of DOE, s
reactors has been a step i“ the ri ght di rection - today, ~
than four years after Chernobvl 00E has stil 1 “at clearly
specified the safety requi rements to be appl ied.

The failure to resolve this problem is not because the external
oversight has bee” timid i“ pointing out the need to COrreCt

the si tuati on. Quite the contrary is true. There have been
repeated, unambiguous recomndations to promptly fix this
problem by three different external revie” boards. For example:
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The 1 ack of clear standards was the very first i tern
addressed by the National Academies of Science and
Engineering in the executive summary of their 1987 report.
They stated “The stated safety objective for the defense
production reactors is the achievement of a level of safety
comparable to comeri cal power plants. However, the
conani ttee found a high degree of confusion both within DOE
and among the contractor staff concerning the safety
objective. The committee concludes that the Department has
not clearly articulated, documnted, or implemented any
speci fi c safety objective for its reactors. While the
Comi ttee does not criticize the objective of comparabi 1 ity
per se, the Department’s approach is so impre~i se that i t
fai 1s to provide a clear benchmark against which to
determine whether comparability is being achieved. ”

In regard to DOE Orders they said - “The comi ttee
reconnnends that the Department revise its Orders so that
they specify requirements clearly and establish deadlines
and budaet fund y for implementation. ” Note that EIS talks
about preparing criteria to write new Orders but fOr th@
three years since this report OOE has ignored the
recommendation to budget enough funds to fi x the probl em.

In the body of the report the National Academies cite
numerous examples such as “In several instances the
requi rement in an Order refers to an NRC or industry
standard but is either so qualified or so ambiguous as to
raise doubt as to whether the standard is actual 1 y
appl i cable, ” and IIOOE Order 5480.4 specifically addresses
the question of standards. It identifies five sets of
industry codes as mandatory envi ronment, safety and health
standards that 00E contractors are requi red to meet as a
rotter of policy, but only if and when DOE determines that

Tcatlnn OU1 d 1~ The comni ttee
could find no form~l documentation that ”such a finding M
ever been Made .,,

A year 1 ater DOE’s Advisory Comittee on Nuclear Faci 1 i ty
Safety was requested to review the PI ans for restarting the
Savannah River Reactors. Again they found that safety
criteria had not been clearly specified.

..,, , .,,, ,,,,. ,,,,,,, ,,, ,,,,, ,,,, ,,,,,,,,,
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L-44-53 4. bluti m c.f tin ~ - The EIS discusses safety PI ease see the response to Comnt L-05-02 on safety
issues raised by the ACNFS and NA5~ and the creation of the oversight.
Restart Issue Nana~nt Program to track the resolution of
open safety issues. NO*ver, there is no =nti on of issues
raised by the DNF5B created by Section 312(5) of Public Law
100456. Because the assess~nt of risk to the public is
critical 1y dependent on how these issues are resolved and hi ch
are still unresolved at restart, the EIS uust include a

c-lete 1 i st Of al 1 these issues with an explanation of each
and evidence that the organization tio rai sad the issue has
accepted the resol utian or cmcurs that resolution can be
deferred. Further 005 should not be permitted to restart any
of the reactors unti 1 the Defense Nuclear Faci 1 i t y Safety Board
(ONFSB) has reported to Congress that:

L-44-54

Their open issues m th respect to ‘reactor operator training
at SRS are resolved.

The safety standards to be applied are cl early defined and
doc~nted, c-l iance with these standards has been
independently veri fiad to their satisfaction and a“y
deviations from NRC 1s accepted practice under these
standads has baen reviewed and accepted by the ONFSB.

They have reviewed and accepted the conclusions of the RIHP
Issue Nanagament Canmitt~ (page 2-38 of the EIS) hi ch
detemi nes tii ch mdifi cati ons ast be i~l euntad before
restart and uhi ch can be deferred unti 1 1ater.

- Other issues that may have been identified as a result of
their reviews of the SRS reactors have been resolved to
their sati sfacti on.

5. confiaurati on Veri fi cat ion - On page 2-59 the EIS mnti ons the 00E has changed Section 2.1.3.2.1 of the EIS to
ACNFS concern that the use of a suall s~le might not identify
the probl e=. ~E’s response is that pl ant 1i ne”ps a“d startup

address the ACNFS concern on configuration
verification.

tests m 11 verify status and system functions before startup.
~is is a total 1y inadequate response. P1ant 1i ne”ps and
startup tests check only the ~ ons of act i ve
Cwmonents. They do nothing to verify the passive safety
functions which are equal 1y or more i~ortant and can only be
verified thra”gh extensive inspections and q“al i t y control
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records. For example, test i ng may detect a fuse that is
undersized i f i t bl o= but never an over size fuse that COU1 d
cause f ai 1 ure of a safety related piece of equipment.
Electrical separat i on, fire barriers, special seals required to
protect essential equipment from harsh envi ronn!ents during an
accident and WY other passive safety features wi 11 not be
checked by “P1ant 1i neups and startup tests”.

The ACNFS is right to be concerned about this issue. 00E
should not be al 1owed to use “smal 1 s~l es” to verify such
coql ex, diverse and critical safety features. If sampling is
to be used to verify the configuration of features that are not
covered by startup tests detai 1ed SW1 i ng P1ans based on valid
stat i sti cal concepts and random SW1 i ng in homogeneous
populations with pre-speci f i ed inspection attributes and
acceptance criteria must be in!pl emented. Further, such
SaMPli ng P1ans mst be reviewed and accepted by the ONFSB.

6. e to the Publ i c from R~ - The EIS states
(page 4-70 in Table 4-23) that the maximum probable 2 hour
nhol e-body dose to a person at the SRS boundary from the desi P
basis accident (OBA) is 2.2 rem and that the maximm probable
2-hour thyroid dose is 0.75 rem. The obvious itaplication is
that these values are wel 1 within the NRC 1 i mi ts of 25 rem
nhol e-body dose and 300 rem thyroid dose as specified i n
Title 10, CFR, Part 100. However, the Westinghouse Independent
Safety Review ( WISR) of the Savannah River production reactors3
states on page 31:

“The avai 1abl e analyses indicate that the whole body-dose
criterion (25 rem i n two hours) is exceeded by a factor of
9 and the thyroi d-dose criterion (300 rem in two hours) is
exceeded by a factor of greater than 3. Independent
anal yses have conf i nned that these nutiers are
approxi inatel y correct. These anal yses also indicate that
compli ante with the thyroid-dose 1imi ts can be sho~. usi n9
assumptions and models at the 1i mits of those currently
acceptable. However, COMP1iance with the wholdod y dose
criterion cannot be sho~ using any cotii nati on of
assumptions and nmdels within the intent of Title 10, CFR,
Part 100. A factor of approximtel y 3 sti 11 r-ins
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between acceptable exposures and the 1 o~st values
calculated because of the inability of the confinement to
retain noble gases.

Thus, i t is the subcomi ttee)s finding that MP wi 11 not
able to

be
show c ompl i ante “i th Title CFR, Part 1013.

srI terla ~1s and ~tions curretiv ef 1 neti
acceDta ble oracti ce in the com rcial LWR fiel d.,,

L-44-55

L-44 -56

It is obvious from the findings of the HISR subconnni tte that
DDE has used much less conservative models and assumptions to
produce results that aDDear to co moly with Title 10, CFR,
Part 100. e I fference 1s a retil on v a actor o for
the whole-body dose a dn 3600 for thvroid dose. F“rthe; , the
results are presented in a mnner that n!ay have been intended
to lead the reader to draw an erroneous conclusion with respect
to compliance with Title 10, CFR, Part 100. If this were not
the case tiy are the industry standard yardsticks of whole-body
and thyroid dose used thro”gho”t the report without a“y
discussion of the differences i n the models or assumptions
used? While OOE is not responsible for the conclusions drawn
by others, they mst be held accountable to present the risks
to the public in a clear, unabmiguous manner that can be
readi 1 y compared wi th well establ i shed standards. There is a
very fine 1 i ne between decei t and presenting compl ex
information i n a manner that is 1 i kel y to lead even a
knowledgeable e reviewer to draw the wrong conclusion. In this
case 00E appears to have crossed that 1 ine tiich casts serious
doubt about the credi bi 1 i ty of other technical 1 y complex
information i n the EIS. This is unacceptable and must be
corrected.

7. % ere Acci dent Anal vsis - The EIS states in Table 5-1 on page
S-g that the ‘nmedian incremental probabi 1 i ty of a latent cancer
fatal ity to the hypothetical +ndividual at the sRS bo”ndary,r

for the 08A is 9X10-4. It then states in the same table that
there ltare no Sig”i fi cant health risks,,. HOWeVeF, in Table
4-37 on page 4-95 i t states that the average cancer fatality

rate in the U.S. is 2X10-3 per year. This implies that a DBA
at the SRS “ould increase this individual ,s cancer risk by

4~ which is very significant. The 9X10-4 cancer risk
number dc,esn, t appear anywhere else in the report so there is
no way to check tii ch is the correct coocl”sio”.

As described in Section 4.1 .3.1.4 of the EIS, the
consequences of design-basis acci dents are analyzed
to determine the most probable acci dent
consequences, using the same NRC nmdels and
assumptions as those used in accident analyses in
the environmental reports and impact statements
prepared for comercial nuclear powerplants. The
envi ronmental transport mdels and assumptions are
those associated with expected or ,,typical ‘r
conditions that are i ntended to provide an estimate
of the mst probable or ~di a“ accident
consequences. These assu~tions differ from the
,,mxi ~i ~ i “g,, transport parameters selected i n a

Safety Anal ysis Report to assess the capability of a
nuclear facil i ty to met the siting criteria of 10
CFR 100. Section 4.1 .3.1.4 clearly identifies the
dose consequences as “media n,nn not-as “maximum’s
values, and mkes no compari son to the dose cri teria
of 10 CFR 100. Those criteria are appl i ed

aPPrOPr+a~el Y to the desi gn-basis accidents, as
anal yzed 1 n the SAR, I n accordance wi th DOE orders.

Table S-1 and the Multi pl e-Reactor Operation
subsection of Section 4. 1.3.1.4 present the wdian
hypothetical individual latent cancer risk of 0.0002

from a design-basis accident. Because this would be
a one-time risk, the appropriate compari son is to
the average 1 if etime risk of cancer wrtal i ty of

0.16, as presented in Section 4.1.7 of the EIS.
Thus, the median design-basis accident risk

represents an i ncrease of about 0.6 percent in the
hypothetical individual *S lifetime risk of dying
from cancer.
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L--57 The assessment of accident risks i n the EIS relies heavily on
Probabi 1 istic Risk Assessments (PRA) yet the EIS says the PRA
work will not be completed before restart (page 4-27). It says
instead of the real PRA the results are based on a “special
study” in reference wSRC 1990. If this “special study’( is to
be relied upon as the basis for the restart decision i t should
be reviewed and accepted by the DNFSB. What is the difference
between i t and the real PRA uhi ch is not done? How do we know
the real PRA won’ t show the risks to be much larger? This is
total 1 y unacceptable e.

L--58 B. Fire Pr~ - The fire started by a candle at TVA’s Browns
Ferry plant demonstrated the inadequacies of the fire
protection standards in existence at that time to assure the

safety of nuclear reactors. As a result the NRC issued
Appendix R to Title 10, CFR: Part 50 which requi red mjor
umd>flcat~ons to all operat~ng nuclear power plants. Title 10,
CFR, Part 50.4B issued in November of 19B0 set very strict
schedules for implementation of these fire protection
modifications.

The starti no DO ink for these modifications was a fire hazards
anal ysis which identified the vulnerabi 1 i ties to fire and how
critical equip~nt would be protected to assure safe shutdown
of the reactor. Further, Title 10, CFR, Part 50.4B requi red
l,Tho~e fire pvOtection features that invol ve revisi ons to

administrative controls, manpower changes and training, shall
be implemented wi thin 30 days after . . . [November, 19, 19 BOI”.

The EIS talks about @ to do a fire hazards analysis and
make a number of administrative and n!anpower changes that were
~ on all cal
~s . Further, t~er~ is no discu%~n about
the schedule for imple~ntation of many of the fire protection
modifications or the extent to which these modifications will
meet Appendix R requirements. This is total 1 y inadequate.

Response

The study perfo~d for the EIS took Level-1 results
(sunnnarized in Section 4.1.3.1 .5), analyzed the
effects of upgrades and modi fi cations on the
core-dange frequency, and incorporated the current
state of knowledge on Levels 2 and 3 to get
estimates of reactor risk. The compari son of
results shows the estin!ated decrease i n core damage
frequency due to upgrades and nmdif i cations. men
the Level -2 and -3 PRA is completed, the expected
results should indicate somewhat higher risk than
those presented in the EIS because the PRA will not
have accounted for upgrades and modif i cations, as
explained in Section 4.1.3.1.5.

Section 2.1.2.3.1 of the EIS describes the fire
protection unarades. The estimated contribution to
total core da~ge
negligible, about
Section 4.1.3.2),
total core dan!age

f req”ency from a fire is

I .4 x 10-7 per reactor-year (see
or less than O. 1 percent of the
frequency from severe accidents.

While i t can be argued that some of the NRC requirements
developed for LWR’s are not appl i cable to the Savannah River
reactors due to difference in design this is clearly not the
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case for f i re protecti on. As a minimum the EIS must include a
detai led discussion of the compl i ante status with respect to
Appendix R and the schedule for correction of those areas *i ch
do not comply. For example, on page 2-31 the EIS states that
al ternate safe shutdown panels to provide cri ti cal i nformation
following a fire wil 1 be i nstal led at some time after restart.
The NRC requires that these panels be capable of shutting down
the reactor and keeping it cooled, not just monitoring i t as i t
overheats. Further these panels must have isolation devices
that can eliminate the adverse effects of electrical short
circuits caused b the fi re.

1
This issue is far too important

to the public hea th and safety to be covered with the few
casual comnents provided in this EIS.

L-44-59 9. &ol i .a Wate r - The EIS provides a brief description of the
cool ing water supply and some modifications to enha”~e i t~

y rel iabi 1 I ty. However, there is no discussion of the extent to
%ich the cooling water supply meets general design criteria
#44, #45 and #46 in Appendix A of Title 10, CFR, part 50 or the

& abi 1 ity to assure cool i ng under !Istation blackout,, condi tions.
Since a reliable source of cooling “ater is such a critical
feature to prevent a“d mitigate accidents more i “fO~atio” ~u~t
be provided to enable i nfomd jud~ents about the risks
invol ved in continued operation of these reactors.

L-44-60 10. Diesel Generators - The connnerci al ““clear industry has
experienced great difficulty in maintaining the requi red high
rel iabi 1 i ty of emergency diesel generators. As a result the
NRC has establ i shed extensive requi rements for initial and
periodic testing of al 1 emergency diesel generators. The EIS
describes a number of modifications to improve the reliability
of the di esel generators at Savannah River. However, there is
no di scussion of the testing and acceptance standards to be

aPPl ied, the extent to which they differ from NRC standards and
how they relate to the diesel generator avail abil i ty assumed i“
the analysis of risks provided in the EIS. This is a major
deficiency i n the EIS since emergency electric power is so
critical to accident prevention a“d mitigation.

L-44-61 11. Puraina of Ba sin Water - The EIS states on page 2-26 that
“di sassembl y-basin water,! is periodical 1 y purged through
deionizer beds then discharged to a 10W1 evel seepage basin and
that this process results in the rel ease of approximate y

The severe accident analysis in Section 4,1.3.1 .S of
the EIS provides risk infomti on that includes a
fai lure of the cooling water system, as designed,
under station blackout condi tions.

DOE has considered the rel iabi 1 i ty of the diesel
generators i n the PRA. The EIS determines the
radiol ogi cal ri sks on and off the Si te due to severe
accidents. To detenni ne these risks, best estimates
for the rel iabi 1 ity and availabi 1 i ty of the two
diesel generators are based on SRS experience with
35 unanticipated demands rather than 870 test
demnds, in tii ch diesel per fomnce is better due
to advance preparation. Unavai 1 abi 1 i ty, Aich
contri butes 1 ess than 10 percent to fai 1 ure to
start, is not significant with regard to risk.

The potential redirection of the processed
disassembly-basin purge water from the current use
of seepage basi ns to an NPDES-pemi tted outfal 1, as
described in Section 4.1.2 of the EIS, is being
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L-44-62

L-44-63

L-44-64

11,700 curies per year of tri tium to the envi ranment (~b~~ 4-6
on page 4-26). 00E proposes on page 424 to increase e

aes al 0s t 507. by discharging the purge water directly
to sur~ace water rather than to the seepage basin where the
release is reduce by decay. DOE should either recover the
tri tium for use of at 1 east provide hol d-up for decay as is
done now. Given the other risks with continued operation of
the SRS reactors it is total 1 y unacceptable to intentional 1 y
i ncrease radi oactive rel eases. Note that this proposed action
by DOE requires an NPDES as discussed on page 2-26.

12. Fabri cation of Plutoni UW238 Heat Sources - The EIS, on page
2-7, gives a very bri @f description of the process facil i ties
at SRS that wi 11 also be operated as a resul t of this EIS.
This section includes the statement “or further processing
(e. g., plutoniuw238 heat source fabri cation)”. However,
neither the atmosphere c or 1 iquid release tables on pages 4-122
through 4-125 show any Pu-238 i n the “Fabri cati on” column.
Since Pu-238 has a very high specific activity and is quite
toxic much more information is necessary about the faci 1 i ties

planned to be used for fabrication of these heat sources. When
were these facilities built? What has been their hi story of
releases? Have there been any independent reviews of their
safety? Do they meet the current safety and environmental
standards? If not tiat mod if i cations are needed, how much wi 11
i t cost to achi eve compl i ante and how does this effect the
schedule that was stated on page 2-3 as the “primary”
consideration is selecting SRS for this mission?

13. Ultrasonic Inspection - Page 2-20 of the EIS implies that DOE
is doing more U1 trasoni c inspections of the reactor vessels
than requi red by Section X1 of the ASME code. This would be
true i f OOE had been doing them from the beginning whi d they
have not. The ASME code is based on a ~
i nsnect i on before ouerati o= fol lowed by periodic, partial
i nspecti ons that resul t i n 100% coverage every 10 years. The
purpose of LIOE’S 5-year plan is to avoid doing the 100% base
1 i ne inspection before restart. This is unacceptable.

reevaluated in response to public conanents to
el iminate this source of groundwater contamination.
AS indicated in Section 4.1.2.3.5 of the EIS,
continuing the use of the seepage basins vmuld
result i n decreased publ i c exposure to tri tium.
Section 4.5.3 of the EIS indicates that moderator
detri tiation cannot be justified on a dose-aversion
basis, using NRC guidance on ALARA waste management
practices (NRC Regulatory Guide 1. 110).

The fabri cation facilities 1 isted in Tables 4-44 and
4-45 are the fuel and target fabri cation processes
in the 300-M Area, as noted in the footnotes to
these tabl es. P1 utoni uut-238 is processed i n the
200-Area; the releases from the PuFF are included in
the ci ted tables for that area. Section 4.1.6
describes the cumulative impacts.

DOE is describing and evaluating the refurbishment
of the PuFF in a separate environtnental assessment;
neither the refurbi shmnt (with a 2-year schedule)
nor the operation of this facil i ty should have a
significant impact. This document is currently i n
preparation (DOE Oraft Environmental Assessment for
Refurbishment and Operation of Plutoniu*238
Non-Reactor Processing Faci 1 iti es, Savannah River
Site, June 1990).

00E has revised Section 2.1 .2.3.2 of the EIS to
clarify the discussion of ultrasonic testing.
Al though the Section XI requirements are based on
the existence of a preoperational baseline
inspection, these requi rements did not exist when
the SRS reactor vessels were fabricated and
instal 1 ed.
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L-44-65 14. Pos
,.

Valve Pos tlon 1~Ve
i.. ,

- One of the pre-restart
nmdi fications described on page 2-29 is *tconfi rming open or
cl ased _ for essenti al EC$ val vest, . The 1111 acci dent was
caused by valve whose _ indicated that it was closed *en
in fact i t was stuck open. Positive valve position indi cation
which gives the correct position even if the valve internals
are stuck or broken is absolutely essential for all safety
related valves. Just “confi tming signals’! is not enough as
c1 early demonstrated by TMI.

L-44-66

L-44-67

15. -w Bu ld na Floodi~
ii

- Page 2-51 states that a fourth ECS
1 ine will be added to each reactor before restart to enhance
reactor safety. However, page 2-30 states that as a result of
this change the ‘iexi sting flood control capacity of the reactor
building sump pumps could be mrginal IS. Adequate sump pump
capaci ty is absolutely essential to avoid a severe accident due
to a loss of circulation in the primry system. To solve the
problem they just created OOE plans to increase the flood
control capacity but not unti 1 som unspecified time ~
~. This is totally unacceptable e.

16. ~ - Page 2-33 under miscel Ianeous upgrades
to be done later states Imthe fi ring circuits for redundant
supplementary safety system valves wi 11 be separated and
i sol ated to achieve independence in the ci rcuits(, . Achievi ng
the requi red degree of protection and separation of safety
ci rc”its has been one of the most diffi CU1 t and expensive areas
for comercial nuclear power plants in complying with 10 CFR5O

Appendix R (fire protection). This undoubtedly is also a
difficult compliance problem for plants as old as the SRS
reactors. However, the entire safety anal ysis depends on
el iminating comn mde fai lures and fi re is clearl y a common
mde threat unless safety ci rcui ts are adequately protected or
separated. Whenever electrical separation problems are
encountered i n comercial reactors immediate action is taken to

oOE has clarified Section 2. 1.2.5.1 to indicate
confi nnation of valve signals (i .e. , veri fication
that the position matches the signal ).

The addition of the fourth ECS 1ine ensures cooling
for a wider range of LOCASand provides greater
flexibi 1ity for ECS operation. Witho”t the
additional 1 i ne, accident procedures call for
operator action to throttle the ECS to ~tch sump
pump removal capacity. An evaluation +s under way
to detetmi ne i f changes to this procedure are
needed, The circumstances for exceeding current
flood control capabi 1 i ty are a doubl e-anded
guillotine break in a large process-water pipe, an
actuation of all four ECS lines (normal 1 y only two
would receive signals) , a failure of the operator to
recognize high flo” a“d a fai 1 “re to throttle ECS
flow, and a fai lure of a sump pump. The probabi 1 i ty
of these combined events is sufficiently low to
justify mdi fi cations to sump capacity in the long
term.

The suppl ernentary safety system has two separate
trains of pumps and injection ports, and achieves
separation because ei ther train is suffi ~+ent.
Separation of the valve firing ci rc”its is a“
enhancement because the normal signal to the valve
would have to fai 1 to requi re actuation of the
firing circuits.
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fix the problem or shutdown unti 1 i t is fixed. How can OOE
plan to operate with known e] ectrical separation problems in
safety systems? How thoroughly have the safety related
electrical systems been inspected for separation problems?

L-44-68

L-44-69

o

.

.

17. co ntrol Room Sta ffing - Page 2-38 states that at least one The sentence referred to i n this cement also
member of the shift supervisory team must have a science or requires a degreed supervisor if, the reactor
engineering degree hen starting up the reactor with an contajns heat-generating assetil les, i.e. ,
uni rradiated charge. mat about startups with irradiated i rradlated charges.
charges? The problem that caused the current extended shutdown
was a restart wi th an old, i rradiated charge not a new,
uni rradi ated core. There should be a degreed operator in the
control room ~ al 1 m. Ooesn’ t DOE ever learn from its
mi stakes?

18. Production of Plutoni UW238 - On page 1-3 of the EIS 00E 1 i sts P1 ease see the response to Comment L-48-30 on
the amount of Pu-238 i n inventory and the near term needs of near-term mission schedul es.
several specific programs and concludes that the SRS reactors
are “the only facil i ties capable of meeting these near-term
needs”. On page 2-3 the EIS states that the decision to use
SRS for Pu-238 production was mde “primari 1y because of
schedule requi rementsal. However, the EIS doesn’ t provide any
in forn!ati on or even a reference related to the requi red Pu-238
delivery dates to meet the missions 1 i steal, the schedule for
producing PU-238 in the SRS reactors or the schedule analysis
that led to the conclusion that the alternatives could not wet
these requirements. This is unacceptable and must be corrected.
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. L-45-D 1

1-45-02

C~S OF R~ERT H. KING, JR.
SUITH CARDLINA OHEC

2600 BULL STREET
COLKIA, SOUTHCAROLINA 29201

June 21, 1990

Mr. S. R. Wright
Director, Environmental Oivision
U. S. O.O. E.
Savannah River Operations Office
P.o. Box A
Aiken, South Carolina 29002

Oear Mr. Wright:

The following are caments concerning the Oraft Environmental
Impact Statement for Continued Operation of K, L, and P Reactors:

1. The docwnt does not address the result of the different
order and schedules for restarting the K, L, and P Reactors. The
effect of the theruul discharges of each reactor is different,
i.e. , K Reactor cooling towr will not be constructed until 1993 and
possibility of fish kills at Parr Pond and L Lake. It should
address hich order and schedule for each reactor restart would have
the least environmental i~act.

2. It does not mention that the 316a for P Reactor is
conditionally approved based on no fish kills. There is currently
an enforc-nt order for SRS to ❑itigate fish kills during reactor
operation.

3. Fuel and target assdlies are stored in a water-filled
disassetily basin to permit decay of short-lived, unwanted
radioactive products prior to shipment to the separations area. The
assemblies are r~nsed with light water and. minimize tritiated heavy
water contam~natlon of the disass~ly basins. ‘[Discharge
assemblies carry a thin liquid film from the reactor vessel that
contains activated corrosion products, particulate activities,

The EIS presents all reactor-specific environmental
i~acts, including those for K-Reactor with and
without a cooling tower. Appendix A (classified)
analyzes the case of delaying K-Reactor until the
cooling tower becomes operational. 00E has revised
Sections 1.2 and 2.1 to clarify its intent to
schedule production runs and outages of each reactor
to meet the requir-nts established by the most
recent NH5H.

A settlement agre~nt with SCOHECon fish kills in
the the-l discharges of L- and P-Reactors was
executed on June 6, 1990. 00E submitted a report to
SCDHECon July 5 that discussed options 00E can
pursue to ❑itigate fish kills. DOE has modified
Section 4.5.6 of the EIS to provide information on
measures to mitigate fish kills arid a schedule of
iqlemntation after approval of these measures by
SCOHEC. Section 4.1 .1.4 has been revised to reflect
these develop=nts.
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L-45-03

tri ti um, and other radioisotopes that can escape from irradiated
assemblies. In the basin, assembly corrosion and component
processing add to the contami nation of the water. a, (Pg. 2-26).

Oi sassembl y-basin water is periodical 1 y purged to the
seepage basins, here according to the SRS Envi ronmental Report for
1988, wSRC-RP-89-59-1 , seepage basin tri tium concentrations range
from 160,000 pCi/1 to 290,000, pCi/1 .

A. DOE should investi gate alternative options of surface
decontami nation of fuel and target assemblies prior to
positioning in the disassembly basin to limit tritium
contamination.

B. DOE should evaluate component processing procedures in
order to limit operator exposure and frequency of
di sassembl y-basin water discharge.

Vol “Mes .

D. OOE
disassembly
feasi bi 1 i ty
the primary

c. OOE should explore the feasibility of concentrate ng or
treating tri tiated di sassembl y-basin water to decrease effluent

shoul d exami ne alternate disposal options for
water effluent, i .e. , solidification, or the
Of recycl i ng f i ltered/processed basi “ “ater i “t.
cool Ing system.

DOE has expanded Section 4.5.3 to include
al ternative surface decontamination methods for
discharged assembl i es and other abatement methods.
Al so, a comparison of doses from three options for
handling disassembly-basin purge water has been

added to Section 4.1.2.3.5. 00E regularly evaluates
al ternative component processi ng procedures to 1 imi t
operator exposure (and hence the requi red frequency
of basin-water purges) aS part of its occ”patjo”al
ALARA program, tii ch reexamines the potential for
reduction of all worker radiation exposures. No
technology is capable of ,Ltreating or concentrate ngsa
the minute quanti ties of tritiated water present in
the di sassembl y-basin 1 ight water at costs that are
close to reasonable. As discussed in the revised
Section 4.5.3 of the EIS, a plant to detritiate the
reactor mderator, which “ould be more cost_
effective than treating the basin water, would cost
an estimted 400 times the NRC g“idel ines for
benef i t-adjusted effluent reduction costs.
Sol idi fication would require the separation of
tri tiated water (Aich is “ot economical 1 y
reasonable) before its incorporation in a solid
matrix to avoid sol idifyi ng large volumes of
ordinary water. Recycling processed 1 ight water
from the disassembly basins into the heavy water
reactor coolant is not an opti on. The only feasible
options to the current method of discharging to
seepage basins are di rect di scharge to surface
waters a“d the evaporation of the purge water
vol um, with the di rect release of tri ti urn to the
atmosphere, fiich has been added to Section 4.1.2 of
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the EIS. Neither of these direct rel ease options
provides any period for tri tium decay, as provided
by the groundwater travel ti me.

4. Section 4.1.2.2. ~ater Oischa aes of Radioactl
.“. of

the referenced document suggests that the pe~iodi c discharge of
deionized 1 iquids to the reactor seepage basins would result in the
migration of tritium and trace amounts of other radionucl ides to
groundwater. Pursuant to R.61-68. o. (5) , the numeric standards for
~ gro.ndwater mixing zOne +s granted by the Department. TO
qualify for a mixing zone the facility wi 11 have to demonstrate to
the Department the foil owing:

A. reasonable measures have been taken or binding
connni tments are mde to minimize the addition of
contaminants to groundwater andlor control the
mi gration of contami nants in groundwater; and

B. the groundwater i n question is confined to the
uP?ermost aquifer which has 1 ittl e or no potential of
be~ng an Underground Source of Ori nki ng Water, and
discharges or wi 11 discharge to surface waters without
contravene ng the surface water standards set forth i n
this regulation; and

C. the contaminant(s) i n question occurs on the property
of the appl i cant, and there is minimum possibility for
groundwater withdrawals (present or future) to create
drawdown such that contaminants would flow off-site;
and

D. the contaminants or combi nation of contaminants i n
question are not dangerous y toxic, nmbile, or
persistent.

The referenced document does not include sufficient technical data AS indicated in Section 4.1.2 of the EIS, DOE is
to faci 1 i tate evaluation ‘for compliance with these requirements. reevaluating the options for the current method of

discharging di sassembl y-basin purge water to seepage
If you have any questions concerning the above connnents, P1 ease basins.

do not hesitate to contact me.
DOE wi 11 continue to discuss alternative

disposal options for di sassembl y-basin purge water
with SCOHEC and EPA Region IV.
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Siocerel y,

Robert W. King, Jr.
Ass: stant Oeputy Comi ssioner
Environmental Quality Control
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L-46 COMMENTS OF OANNY L. JOHNSON
SOUTH CAROLINA WATER RESOURCES COMMISSION

1201 MAIN STREET, SUITE 1100
COLUMBIA, S.C. 29201

Oune 22, 1990

Mr. S. R. Wright
Oi rector, Environmental Oivi sion
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, South Carolina 29B02

Oear Mr. Wright:

Thank you for the opportunity to review the Draft Environmental
Impact Statement on the “Continued Operation of K-, L-, and
P-Reactors” at the Savannah River Site. We have comnts
specifical ly related to surface water usage and impacts to wetlands.

Surface Water Usage

The surface water cements are associated with Chapter 3 -
Affected Environment, 3.1 .2.4.2 Surface Water Hydrology,
3.1.2 .4.2.1 Savannah River and Chapter 4 - Environmental
Consequences, 4.1 .1.2 Surface Water Usage.

L-46-o 1 ( 1 ) SAIC ( 1989) was cited as computing the 7Q1O at Savannah River The SAIC docuwnt that was referenced in the OEIS
at Jackson to be 132.5 cubic meters per second (4680 cfs). In and suppl ied the support documentation was placed i n
this cite, no support documentation was provided on the the public reading rooms.
covutation of the 7Q1O estimate. The South Carolina and
Georgia Oi stri cts of the Uni ted States Geological Survey have
also computed the 7Q1O of the Savannah River, both of which
vary from the SAIC estimate. The South Carolina Water
Resources Connni ssion (Conanission) has also estimated low flows
for al 1 South Carolina streams including the Savannah River.
The Comnni ssi on published ReDOrt No. 166, Maoni tude and
~a in June 1989,
(copy ~nclo~ed)”andresti ~ed’ the 7Q1O t: ~e 122.6 cubic meters
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per second (4330 cfs). This estin!ate was based on 15 years of
data from 1973 through the 1987 climatic years (April 1 through
March 31 ) using a Log-Boughton distribution.

Through cl imti c year 1987: Savannah River at Augusta had 34
years of record and an estlinated 7Q1O of 129.1 cubic meters per
second (4560 cfs). Thus, the computed 7Q1O for the Savannah
River at Jackson is less than the 7Q1O at Augusta which has a
drainage area 290 square miles smaller than that at Jackson.
This difference is believed to be due to the differences i n the
period of record between the t“o stations, primari 1 y the short
period of record at Jackson. Instead of using the Savannah
River at Jackson gage, the Comi ssian reco-nds that the
Savannah River at Augusta gage be used in the computation of
1 ow flow estimtes and sealing up the 7Q1O based on low-flow
data from the intervening basin. Based on 1 ow-f 1 ow i nf onnati on
available from the Comi ssion and US Geological Survey i” South
Carol ins: the 7Q1o runoff coefficients in the 290 square mile
i ntervenlng basin range from O. 1 to 0.4 cfs per square mile.
Assuming cross- correlation of 7Q1o conditions between the
re7ease from Lake Th”mnd a“d the flow from the intervening
basin, a 7Q1O could be computed.

The Connni ssion believes that the method used i n Comi ssion
kpo t 166r , referenced above, provides an improved estimate of
the 7Q1O compared to the SAIC estimate. In any case, the
Comi ssion suggests that the method and period of record be
stated which were used to compute the 7Q1O. More important y a
standard method should be agreed upon for the u“i form
computation of lowflow statisti cs and that one number be used
by those involved i n regulating and wnagi ng the Savannah
River. The Comission would be willing to assist in this
n!atter i f needed.

While the 7QI0 has relevance under NPOES penni tti ng programs
administered by the South Carolina Department of Health and
Environmental Control , 7Q1O has 1 imi ted application in regards
to water withdrawal or supply. The Connnissi on “ould recomend
that the historical , mi niinum dai 1 y flow be used to determine
the extent of effect of the cooling water wi thdrawal . Al SC.
important is the sequence of minimum consec”ti ve day low
flows. This inforn!ati on is available for the Sava””ah River

00E agrees that the 7Q1O value is not the

appropriate low-flow indi cater for establ i shi”g the
bounding effects on aquatic ecology that result from
water “withdrawals for reactor operation. 00E has
revi sed Section 4.1 .1.2 to base these effects on the
mi nimum Savannah Ri ver flows requi red to enable
pumping of cool i“g water for the operation of three
and two reactors ( 138 and 117 c“bi c inters per
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from the Comi ssion and can be found i n Connni ssion _ second, respectively) . The historic minimum daily

~. flow and the sequence of minimum daily flows were

Prior to 1986, the minimum flow release from Lake Thutmond was
not co~sidered in establishing the new basis for
comparl son because this flow is below that necessary

152.9 cubic meters per second (5,400 cfs). However, as a to enable reactor operation.
result of the extreme drought i n the Savannah River basin from
1986 through 1989, and the lack of a drought mnagment plan by
the USCOE, the new minimum flow became 102 cubic meters per
second (3600 cfs). From January 1988 through June 1989, the
minimum weekly average release from Lake Thurmond never
exceeded 102 cubic meters per second (3600 cfs).

The minimum daily flow and the entire family of low-flows is
dependent upon the operation and rel eases by the USCOE from
Lake Thunnond. 8ecause of this fact, and the importance of the
flow in the Savannah River for both cooling water for the
reactors and other downstream uses, i t is imperative that a
workable operational nmdel be used to mitigate adverse
environmental impacts associated with drought. The
implementation of the the Savannah River 8a$in Drouaht
~ of the USCOE in no way guarantees the minimum
flow of 102 cubic meters per second (36oo cfs), just as the
previous minimum of 1s2.9 cubic meters per second (5,400 cfs)
could not be guaranteed in the drought of record. The future
recurrence of such a severe drought following future growth and
i ncreased water demands of upstream consumpti ve water users
wi 11 i ncrease the effects of drought i n the basin.

The Comni ssi on is currently developing a basi n-wide water
budget and reservoir operation model . Completion of the model
is anticipated d“ri ng 1991. The model includes the upstream
lakes of Jocassee, Keowee, Hartwel 1, Russell and Thurmond. The
USCOE Savannah River 8asi. Oro~ P considers
only the operation of the three USCOE lakes. Further, the
model under development by the Conuni ssion wi 11 incl ude fl on
forecasting capabi 1 i ty f ram the National Weather Service
Extended Streamflow Prediction (ESP) model . The model wi 11
al so use sophisticated operating PU1 es to optimize
mul tiobjecti ve management in the basin, includi ng hydropower
production and water quality below Augusta.

The mdel is being developed with the assi stance of the
Savannah River 8asin Technical Advisory Connni ttee which is
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c-l

L
m
0

L-46-04

comprised of federal agencies, state natural resource agencies
from South Carolina and Georgia, public utilities and local
units of government. Dr. Todd Crawford represents the SRS on
this iwortant comi ttee. Further, the Integrated
Envi ronmntal Manag~nt Conference held at USC Ai ken 1ast year
supported the concept of such a model in mnagi ng the Savannah
River Site. The Westinghouse-Savannah River Co~any has also
been supportive of the Hater Resources Forecasting Services
( W~FS) Initiative of the National Weather Service to i~l ~nt
the ESP model in the Savannah River basin as a part of the
Comi ssi on’s nmdel. These efforts speak to the importance of
utilizing this model in tbe development of the final
envi ron-ntal i tiact statement for conti “ued operation of the
react ors.

The Cod ssi on reconnends that consideration be given to the
uti 1i zati on of the mdel i n the development of any final
environmental i-act stat~nt concerned with water m thdrawals
from the Savannah River for cool i ng of the K, L and P Reactors
at the Savannah River Site. Further, a discussion of the use
Of such a mdel should be consider~ for i“clu~jo” in
Chapter 4, Envi mnaental Consequences, 4.1.3.2, Natural
Phenomena Affecting Risk. 1“ this secti on, “o co”si derati on is
given to drought. Under such extended 1o-f 1IJW conditions as
those in 1980 and 1989, the withdrawal of 24 or 14.5 cubic
meters per second hvul d amount to 24 and 14 percent, of the
mini mum 1ou-f7 ow of 102 cubic meters per second (3600 cfs).
Under such extr-t 1ow-fl ow conditions, an emergency
contingency plan should be included in 4.1.3.2, Natural
Phenomna Affecting Risk, i n order to predict and miti gate
adverse envi mnrental i-acts associated wi th the m thdrawal .

Wetlands

( 1) Extensive thermal and scouring damage to wetlands syst~ at
the Savannah River Site is wel 1 doc”me”ted. The The-l
Hi tigation Study of 1984 estircates 900 acres in the Four ttile
Creek areas, 400 acres in the Pen Branch area, and 400 acres i”
the Beaver Creek area have been impacted, for a total of 1700
acres. The Environmental Protection Agency estimted i n 1986
that 1627 acres uere i~act~ at C- and K- reactOr~ as -11 as
382 acres at D-Area (Final EIS, Al temati ve Cool i “g Water

00E recognizes and supports the devel opwnt of the
mdel for the Savannah River basin, which is
scheduled for co~letion during 1991. Ho=ver, the
mdel is not considered essential to the continued
safe operation of the reactors because procedures
for alerting reactor operators of i mpendi “g 1ow f 1oh’
conditions and taking the appropriate actions at the
pu~house are al ready in ef feet.

Section 4.1 .3.2 of the EIS describes those pheno~”a
that might affect the 1i kel i hood or magnitude of
reactor accidents. Low river f 1ow COU1d affect the
impacts of normal operation on the river. or cause a
shutdom of pmducti on operations due to the
unavai labi 1i t y of cool i “g water, but that cO”di tj on
WOU1d not be a contributor to reactor acci dent
risk. Section 4.1.1.2 of the EIS describes the
i ~acts of 1ow f 1OW.
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syst-; October 1987). It is nw M de~ Y recOgni zed that
wetl and areas serve nuwrous beneficial functions including
fl oodpeak reduction, water quality i~roveuent, and m 1dl i fe
habitat. Additionally, wetland loss of this scale might be
expected to affect sow 1 ocal cl imte character sti cs.

L-%-OS EPA estimates that 1500 of the iqacted acres can successful 1y
regenerate at the C- and K- reactors as can a major percentage
of the O-area. He recoranend that co~ensatory mitigation be
undertaken uhi ch wul d faci 1i tate expected revegetati on and
repl ace the acreage not expected to regenerate. Hi ti gati on
should be based on replacmnt of functi anal values, should be
in-kind and on-site whenever possible, and should have adequate
1onptem moni tori ng provisions. The above reco-ndatl ons are
i n accord with the reco-dati ons of the Governor’s Freshwater
Wetlands Forum. A copy of the Forum(s Report is enclosed.

(2) If restart of the K-reactor is found to be necessary, we
reco-nd that this action be postponed unti 1 the proposed
cool i ng tower is functional and the f aci 1i ty is i n COMP1i ante
with the Clean Water Act and State Water @al i ty Standards.
This step WOU1d appear to eliminate both thermal and scouring
e~f ects. destructi ve to wetlands. Further, any co~ensatory
❑ l t> gat~ on P1m for the site should address the expected 1oss
of wetland function due to blodaw fo- the cool i ng tower.

P1ease contact m i f you have any questions regarding these
co~nts or if the Comission can assist in this important matter.

DOE has added a discussion of wetlands mitigation
options to Section 4.5.

Section 2.1 has been revised to clarify that 00E
proposes to continue to operate K-, L-, and P-
Reactors to met the requirements established in the
nmst recent Nh’SM. Al so, P1ease see the response to
Comnent L-45-01 on reactor startup schedule. No
appreciable 1oss of previously unimpacted wetlands
1s expected to result from blowdown from this
cooling tower. Section 4.1.1 .6.2.1 of the EIS
discusses wetlands impact from K-Reactor operation.

Sincerely,

Danny L. Johnson
Oi rector, Surface Water Division

00C: SRS-EIS
Enclosure
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L-47 COMMENTS OF STEVEN AFTERGOOO
FEDERATION OF MERICAN SCIENTISTS

307 MASSACHUSETTS AvENUE , N. E .
WASHINGTON , 0. C . 20002 ( 202) 546-3300

June 22, 1990

Mr. Stephen R. Wright, Di rector
Environmental Oivi sion
U.S. Department of Energy
Savannah River Operations Office
Post Office Box A
Ai ken, South Carolina 29802

L-47-01

RE: DEIS on Savannah River Site

Oear Mr. Wright:

I am writing with a cement on the Oraft Environmental Impact
Statement on ,’Continued Operation of K-, L-, and P-Reactors,
Savannah River Si te,,1 (OOE/EIS-D1470).

I believe that the Statement of Need (Section 1.2) overstates the
demnd for pl utonium238. Specifically:

a) NASA of fi cials have indi cated that the plutaniuw238 fuel for CRAF mission requirements will be met from existing
the CRAF and Cassini missions has al ready been produced. Therefore i nventory, after scrap n!aterial is reprocessed. The
the fuel requi rements for these missions should not be ci ted as current inventory does not sati sfy assay
evidence of need for new production of additional Pu-238. requi rements for the Cassi ni mi ssion. Newly

produced material is requi red to raise the average
assay 1 evel of available material to satisfy the
thewl and electrical power requi remnts for the
Cass+ni mission.

L-47-02 b) There are no other funded NASA missions that wil 1 req”i re While no other funded NASA missions c“rrentl y exist
pl utoni u%238. that wi 11 require pl”tonium238, a number of NASA

and 000 missions are i n the conceptual design stage
or are being considered for which plutoni uln-23B-
powered radioisotope thetmoel ectri c generators wil 1
be the enabl i og or enhancing technology. DOE ~st
take such user agency planning into account because
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L-47-03

y

K
w

L-47-04

L-47-05

c) NASA officials have indicated that the CRAF mission may not
requi re PU-238 at al 1, and that sol ar power may suffi ce in this case.

d) The “U.S. Navy mission” requi ring Pu-238 was to require 21
ki 1 ograms of fuel , not 25.5 kilograms as stated on page 1-3,
according to a conversation I had with a representative of the
Nuclear Weapons Council .

e) The Navy would not canfi rm that this mission had been ful 1 y
funded or that i t was in fact going to proceed as planned.
Therefore this mission should not be cited as evidence of need for
additional Pu-238 production.

A careful examination of the den!ands for new production of
plutonium-238 asserted by the DEIS shows no verifiable requirement
for more pl utoniuw238 than has al ready been produced.

Therefore, the hazards associated with further production of
P1 utoni UW238 are not justified by any verifiable demand.

of the long 1 ead time associated with the production
of plutoni u-238. The time requi red for target
fabri cation, i rradiati on, cooling, processing, and
placing i t in a usable form necessitates that a
moderate amount of mterial be in inventory to met
the mission deployment schedules in advance of full
mission funding. The inventory essential 1 y will be
depleted after production of the CRAF and Cassini
mission power s“ppl ies. It is prudent mterial
management to replenish and maintain a national
strategic inventory of qual i ty plutonium-238 to meet
future mission requirements.

NASA has provided requirements to the Nucl ear
Weapons Counci 1 for radioisotope thermoelectric
generators, which include requirements for the CRAF
mission, and 00E is proceed: ng to meet those
requi rements.

The Navy mission material requirements reflected i n
the Draft EIS represents revised needs from those
presented i n the 1989 Nuclear Weapons Counci 1
report. The more recent Nuclear Weapons Counci 1
study (October 7990), tiich 00E references in
Section 1.2 of the EIS, has revised these
requi rements to 22 ki 1ograms.

The Nuclear Weapons Council study of October 1990,
which is referenced i n Section 1.2 of the EIS!
indicated that DOE should be prepared to provl de
plutoni “w238 for the referenced Navy mission.
While the timing and final decision on mission
funding might or might not be resol veal, DOE has
received a foml request to ensure that mterial
exists to meet the mission requirements;
consequent y, the material requirement must be
factored into inventory management and production
decisions.
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Thank you for your consideration of these comments. Please contact
me i f you have any questions about them.

Sincerely,

Steven Aftergood
Senior Research Analyst
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L-48 CO~ENTS OF BRIAN CDSTNER
ENERGY RESEARCH FOUNDATION

537 HAOEN STREET
COLUMBIA, SOUTH CAROLINA 29205

June 15, 1990

Mr. S. R. Wright, Oirector
Envi ronwntal Oivi sion
U.S. Department of Energy
Savannah River Operations Office
Post Office Box A
Aiken, South Carolina 29802

Mr. Wright,

I would 1 ike to have the fol Iowi ng written connnents considered i n
the evaluation of the Department of Energy Bs [OOEas] May, 1990 Oraft
Environmental Impact Statement [OEISI, “Continued Operation of K-,
L-, and P-Reactors, Savannah River Site, Ai ken, South Carol ins”,
OOE/EIS-01 470. These are in addition to the oral cements I offered
at the publ i c hearing i n Aiken, SC on June 8, 1990.

As several persons have pointed out, there are serious inadequacies
in this OEIS. At a time Men OOE is trying to restore its public
credibi 1 i ty, the release of such a poor document is a step i n the
wrong di rection. I urge you to give consideration to these
cormnentors’ remarks and to answer them i n a new OEIS. This new OEIS
should be released with ample time for public cement, including at
least 30 days notice before any public hearing.

I wi 11 focus my remarks on three areas: the question of “continued
operation” v. reactor restart, the socioeconomic c impact of Savannah
River [SRI operati ens, and the need for the proposed action. In no
way should my not addressing other issues be construed as acceptance
of statements made i n the” OEIS.

ODeration ,, “. Reacto r Restarl

L-48-01 DOE, s insistence that this EIS is on ‘!Co”ti nued Operation,, of the SR Please see the response to Con’dne”t L-05-01 o“
reactors highlights the unwil 1 ingness of the Department to encourage continued operation.
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open discussion of the signi fi cant issues at hand. Having chose”
this phrase, i t seems clear that the OEIS downplays relevant events
in order to avoid admitting that the major action underway is, in
fact, the restart program.

The OEIS misleads the public i n its description of the events
1 eadi ng to the shut down of the SR reactors. I“ the foreword, the
document states that, I, DOE started P-Reactor fol lowing resolution of
the seismic concerns. After this startup, the Operating Contractor
and 00E jointly decided that further improvements in operation and
management were necessary. These improvements are being made and
verified.)! (at page v, paragraph 4)

This description dramati tally understates the significance of the
events that led to the shut dew. It does not adequately describe
the management probl ems wi thin 00E and its ~ontractor~ , the ~eriou~

~ L-4B-02 lapses i n safety performance and environmental protection that have

I plagued SR operations, or the poor condition of the physical

. faci 1 i ties at the time of the shut down. Why?

.
The OEIS even goes so far as to suggest that ,I[t]hree SRS reactors
(K, L, and P) are operational . . . .These reactors currently
produce. ..,, (at page 1-1, paragraph 4) Any such i ndi cation that the
reactors are currently capable of prod”cti.an is completely out of
accord wi th every other revie” of these reactors. By what standards
and by whom have these reactors been deemed operati onal ? I f they

L-&03 are operational , why are they not operati ng? What is the most
recent date on whi ch each of these reactors produced nucl ear
materials?

Further, the DEIS de-emphasizes the significance of programs
implemented since the shut down. This is inconsistent with 00E’s
attempts to rally behind these programs in its congressional and
public relations efforts. In the months since the shut down,
statements by 00E and Westinghouse officials have consistently tried
to convey the message that business would not co”ti”ue as usual.
Oramatic efforts have been ~de to convince the Congress, the media
and the public that a significant change in the mnagement and
operations at SR is taking place. Why then does this DEIS use the
phrase OnContinued Operationnn?

OOE has revised the fourth paragraph on page v of
the Foreword to address the co~nt. Section
4.1.3 .1.1 of the EIS provides a full discussion of
the events.

Please see the response to Connnent L-05-01 on
continued operation. The mst recent period during
which each of these reactors produced nuclear
material was in the spring of 1988.
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L-4&04 Perhaps one reason is OOE’s concern with its choice of the no action
alternative. The DEIS defines “no action” as ,<the continuation of a
nresent course of action [i .e. . no chanae from a current 1 evel of
&nagewkt intensi ty or current mnagem~nt di rection) .“ (at page
2-4, paragraph 1 )

The DEIS describes, as one of its alternatives, to “[continue
operate K-, L-, and P-Reactors at SRS to produce nuclear
mterials. . .This is the Dreferred alternative. . and represents

to

chanae from the current $i tuation (i .e. no action). !! (at oaae”~-1 .

L-48-TJ5

para~raph 1 ) Yet when the notice of intent to prepare this kI~ was
first published, the no action alternative was to “[t]ermi nate K-,
L-, and P-Reactors operation consistent with other production
options (i .e. , the so-called No Act ion al ternative). *1 [Federal
Register, Vol. 54, No. 53, March 21, 1989, page 11562)

Even though the OEIS states that “’[t] his EIS will be completed prior
to any decision on the startup of K-, L- or P-Reactor. . .’l (at page
vi , paragraph 1 ) , at some tim between the fi 1 ing of the notice of
i ntent and the rel ease of this OEIS, the “present course of action”
changed drastically. This raises several questions *ich should be
answered in a revised OEIS:

1) Why was the no action alternative changed from that 1 isted i n
the notice of intent to that included in this OEIS?

The (EQ has stated that there are two disti net
interpretations of “no acti on.” One i nvolves
situations i n which there is an ongoing program
initiated under existing legislation and
regulations. In these cases, “no action’” is “no
changeg’ from current mnagement direction.
,, Therefore, the ,mI action 1 al ternative my be

thought of i n terms of continuing with the present
course of action unti 1 that action is changed”
(’t Forty Most Asked Questions Concerning CEQ’s
Naa~~l Eovi ronmntal Pol icy Act Regulations, 46 FR

Because extended outages for modifications
are part of reactor operation (and recognized as
such by the NRC for its licensees), the resumption
of production following such an outage is also part
of the continuing operation of the reactors.

The NQtice of Intent announced the 00E intention to
prepare an EIS and invited the public to participate
i n a scopi ng process to defi ne issues to be
evaluated i n the EIS. OOE considered public
cements received during the scoping process in its
planning for the EIS. 005 prepared an
Implementation Plan to record the results of scoping
and provide guidance in the preparation of the EIS.
The Implementation Plan, which was made available to
the pub] ic on request, defined the alternatives,
i ncluding no action, that the EIS would evaluate.
Al so, please see the response to Cement L-4B-04 on
no action.
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L-48-OS 4)

mat is ~ant by ,iany decision” and how does this significant
redefinition of the no action al temati ve not constitute a
deci si on?

~ich decisions(s) is (are) being delayed until after
COE411eti on of the EIS?

How does Secretary Hatki ns 1 %y 1 announc~nt of a proposed
restart schedule not consti tute a deci sion?

If the reactors are not now operating, and were not operating
*en this EIS began, how can the no action alternative be to
“continue to operate K-, L-, and P-Reactors U?

6i ven the definition of the no action alternative at the time
of scoping for this EIS, how is the r~efinition of this
alternative consistent with the findings of the scoping period?

How does the establ i shwnt of offices dedicated to the restart
of the reactors bath m thin OOE and the operating contractor
not reflect a significant change from the previous 1evel of
mag~nt intensity or directions?

Several statements within the OEIS hint at the significance of the
current restart effort. For instance, the OEIS states that
‘[i] ”ternal and external reviews of existing practices have resul ted
in a ~u~er of ongoing mdi fi cati ons in both systems and operating
P~ctl ces for these reactors. ” (at page 2-8, paragraph 1 )

Gi vem that the establ i sh,nent of external reviews of SR operations is
a relatively recent occurrence and that these reviews have resul ted
i n significant changes i n plant operations, how and by horn was. i t
deteimi ned that these revi ens constitute no change in manag~nt

“by decision,, refers to the choice of one of the
alternatives presented i n the EIS and publ i shed i n
the Record of Oeci si on.

The Record of Oecisi on, to be publ i shed no sooner
than 30 days after the publ i cation of the Final EIS,
will document the DOE decisi on on the al ternatives
presented.

The announc~nt did not constitute a decision to
start up the reactors. Rather, it was a proposed
schedule for preparing the reactors for production.

P1 ease see the responses to Conunents L-05-111 on
continued operation and L-+04 on no action.

P1 ease see the response to Comeht L-4 on no
action.

The reorganizations of the 00E and wSRC entities
responsible for reactor operation were made in
response to internal and external evaluations of
organizational effect i veness i n achieving the
unchanged goal of resuming reactor production as
soon as safety-related concerns were resolved.
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L-48-12

Cement
Nuder Co-nt Response

L-S513

L-48-14

intensity or di recti on? Further, how and by whom was i t determined
that i~l~ntat ion of these mdi f i cations in hth systems and
operating practices constitutes “no action” for the purposes of this
EIS?

The distinction between an EIS on continued operation and an EIS on DOE disagrees. The information as related to
reactor restart is significant. The public’s abil ity to continued operation and reactor restart would be the
mani ngf ul 1y parti ci pate i n the decision-making process has been
h~ered by DOE’s refusal to expose the restart program to the EIS

sam, as WOU1d the alternatives and the
envi ronwntal impacts. The public has had ample

process in a timl y manner. The result is that OOE has comi tted Opportunity ~o connnent on the proposed action and
nearly $3 bi 11 i on and two years of activity by thousands of workers the alternatives under the NEPA process.
to a progra.n that may not be needed and that .my have negative
1ong-tem impacts to the envi ronmnt.

On October 19, 7980, the fiergy Research Foundation, the Natural
Resources Oefense Counci 1, and Greenpeace, USA requested that then-
Secretary of Energy John Herri ngton begin an EIS on the proposed
restart of the SR reactors. It was clear to us that the restart
effort WU1 d constitute a major federal action.

~ initially did not agree to prepare an EIS, and, instead, claimed
that national security mould be jeopardized if the reactors were not
restarted within a few months. A national security crisis has not
*rged. In fact, relations between the Uni ted States and the
Soviet Lfnion have iwroved dr-ti cal lY while the reactors have been
shut down.

The EIS should have begun before cod tments to the restart program
were made. Only then COU1 d the EIS have fairly considered the

Please see the response to Cement L-05-01 on
continued operati on. In December 1989, Secretary

al temati ves and al 1 owed for mani ngf ul public participation. As i t Watkins info-d the Congressional Armed Services
stands today, the public appears to have been asked to coimnent on a
decision that has al ready been -de.

Conani ttees in a letter that “because the
deci si onmaki ng process wi77 be enhanced by the
in fomtion and opportunity for publ i c conmnent
presented by the EIS, the Oepartmnt will complete
the EIS before it makes any decision to resume
operating the defense production reactors at the
Savannah River Site. ”

*i oecon~ h i ver

The DEIS examines the socioeconomic i qact of SR operations very DOE has expanded Section 3.2.5 of the EIS to provide
selective y. As a result, the public is not provided with an additional socioeconomic in formati on.
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understandable e analysis of the interaction between SR operations and
the surrounding cownity.

In additional to certain demographic descriptions, the DEIS offers
1 i ttl e more than thr~ state~nts regarding soci aeconomi c i~acts.
These are:

1)

2)

3)

,,The SRS has contri b“ted substantial 1y to the rise i n the
standard of 1ivi ng i n the Site region. The FY 1989 SRS
operating budget was $3.2 bill ion, and the FY 1990 budget is
nearly $3.7 bill ion.” (at page 3-0, paragraph 5)

1’.. .termfnation of K-! L-; and P-Reactor operation VKIU1d result
in the loss of an estimated 9,6oo jobs at SRS.” (at page &131,
paragraph 5)

,,Te~i “ati ,Jn IIOU1d sharply reduce di rect expendi tUreS by DOE
for 1ocal purchases and wages and sal ari es. There WOU1d be a
consequent secondary loss to the 1ocal economy of a 1arge
number of jobs, as WI 1 as taxes to 1ocal and state

$ltS.ll (at page 4-132, paragraph T)
overn~nti, due to the reduction i n staffing and wages at

No effort is made to clarify the significance of these statemnts,
nor is any effort made to explain their basis. These statemnts are
merely assertions and depict a very narrow interpretation of the
available data. At the very least, a revised DEIS should answer the
following:

L-~15 1) How much have SR operations contributed to the increased
standard of 1 i vi ng i n the region? How have SR operations
affected property values, rental rates and overall inflation i n
the surrounding comni ti es?

L-WI 6 2) How mch of the SRS operating budget goes into the local
economy?

Section 3.2.5 of the EIS describes the economy of
the SRS area.

The SRS operating budget pays for labor, materials,
and equipment. DOE estimates that 15 percent of
total costs are for materials, 75 percent for labor,
and the re~i rider for equipment. For a 1 arge
n!anufacturing complex, expenditures for labor and
materials general 1 y go into the local economy;
equipment is generally purchased from outside the
area. Labor expenditures need to be adjusted for
taxes, social security withholding, and savings.
This is generally about 30 percent of the total
payroll . Thus, a general estimate of the amount of
the SRS budget going into the local area is about
70 percent.
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L-48-1 8

L-48-17 3)

4)

5)

L-48-20

What is the relationship between the demands placed on local
governments to provide services ( educati on, water and sewer
service, health care, pub] ic safety, etc. ) for SR employees and
tax revenues generated by SR operati ens?

What will be the effect of restarting the SR reactors on the
existing work force? How mny of the 9,6oo employees threatened
with job loss if the reactors are not restarted wil 1 continue
to be employed after restart? Uil 1 the job descriptions of any
of these empl oyees change after restart? If so, how?

Why goes the OEIS not consider other emplo~nt options for the
9.600 workers threatened with .iob 1 oss (such as transf erri na
workers to accelerated cleanup-or decontamination and -
decommissioning projects)?

Need for the ProDosed Action

The very not<on that an EIS can be fairly completed without allowing
the public to consider the need for the project is contrary to good
policy-making. If the EIS is to weigh the costs and benefits of the
proposed acti on, then the need cannot be hi olden away and marked as
an absolute variable.

The OEIS presents several conclusions about the need for restarting
the SR reactors. The reminder of my cownts highlight sow of
these conclusions and request that certain questions be answered in
a revised OEIS.

If the K-, L-, and P-Reactors resume production, no
changes should occur at SRS that would impact the
fiscal structures of the counties, ci ties, and
school districts. Thus, the exi sting relationship
between demnd for services and revenues for SRS
employees and their fami 1 ies wi 11 not change. If
there are changes i n the work force, correspond ng
changes in the local cownities can be assuwd.

After the resumption of production at al 1 three
reactors, there would be some reduction in the
mrkf orce, pri n!ari 1 y subcant ractor personnel
assigned to special tasks and project personnel
engaged i n physi cal mdifi cations. An assessment of
work force requirements and skills needed for
long-tern operation is under way. Specific changes
to job descriptions are not available.

The scope of this EIS is the continued operation of
the three reactors. Other activities and their
employment needs and ski 11 requi rements are beyond
the scope of this EIS. However, the skil 1s of the
reactor workers are not necessarily totally
transferable to the skills requi red for cleanup or
decontami nati on.

P1 ease see to the response to Comnt L-02-O 1 on
need.
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“Current forecasts of nuclear material needs indicate. ..” (at
page 1-1, paragraph 5)

L-46-2 1 1) How current are the forecasts for each nuclear n!aterial under
consideration?

L-48-22 2) Do the forecasts for tri tium requirements for nucl ear weapons

~ take into account the substantial changes in the need for this
material that have take” place since 3anuary 19, 1989?

.
N ,,Many factors are ~o”sidered in the development of the NWSM,

including. . .\he status of the nuclear materi al production and
fabri cation faci 1 i ti es. ” (at page 1-2, paragraph 5)

Presi dent Bush approved the most recent NWSM on
July 12, 1990. DOE has revised Appendix A and
Section 1.2 of the EIS, and has incorporated changes
that are consistent with the July 1990 NWSM. In
addi tion, a potential reduced-need scenari o was
evaluated, and is considered in the EIS. The
PI utoni UW23B requirement was defined in a
menmrandum from Charles M. Herzfeld, Chai nnan,
Nuclear Weapons Cc.unci T . DOE refers to this
memorandum in Section 1.2 of the Final EIS. Also
pl ease see the response to Co~nt L-02-01 on need.

Yes.

L-46-23 1)

2)

3)

4)

What “as the status of the nucl ear mteri al production and Oetai led infomtion on the derivation of the NWSM
fabri cation faci 1 i ties considered to be at the tim the current
NWSM was signed? How and by ~om was this determi nation made?

or on the determinations mde are beyond the scope
of this EIS.

Does the NUSM signed by President Reagan on January 19, 19B9
assume the capability to operate K-, L- and P-reactors?

If the NWSM assumes K-, L- or P-reactors are capable of
operati ng, what power level (s) does i t assume?

Did 00E acknowl edge that this EIS sho”l d be completed and that
outstandi nq safetv issues should be resolved vri or to the NWSM
being si gn~d? -

‘l Iss”ance of the 1990-1995 NHSM. . .is expected in the near future .,,
(at page 1-2, paragraph 5)

1) Wi 11 the results of the EIS, or of ongoing safety reviews, be
considered in determining the status of nucl ear material
production a“d fabrication faci 1 i ti es i” the 1990-1995 NWSM?
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L-4&24 2) If the 1990-1995 NWSM is completed prior to completion of this
EIS, wiJl Appendix A of this EIS be re-examined in 1 ight of the
new NHSH?

L-48-25 3) What factors have led to the delay of issuance of this NWSM?

III” addi tion to the material requi red by the NWSM, there is a need

for relatively sml 1 quanti ties of nuclear mterials for other
applications. . .“ (at page 1-3, paragraph 2)

L-&26 1)

L-48-27 2)

4)

5)

L-40-28

L-&2!3

How much tri ti um is needed for non-weapons research and
development? for connneri cal and medi cal appl i cations?

What is the demand for cal iforniu-252, americi UW242,
krypton-85, and cobal t-60?

Can demand for these mterials be met without restart of the SR
reactors?

How wn y Savannah River reactors operating at what power 1 evel
and for how long would be requi red to meet the need for these
mterials?

How signi fi cant is production of these materials considered to
be i n determining the need for the proposed action of this EIS?

,,At pre~e”t, OOE has approximately 59 kilograms Of plutoniu-238 ‘n

inventory. Approximate y 71.1 kilograms of plutoniu*238 are needed
i n the near term. . . .The SRS reactors are considered to be the only
faci 1 iti es capable of meeting these near-term needs. ” (at pages 1-3,
paragraph 4)

1) Ooes this EIS consider alternative methods of fueling
satell i tes, speci fi call y solar power? If not, why not?

Yes. The President approved the 1990-1995 NWSM on
July 12, 1990; 00E has updated Appendix A of the EIS.

Any such factors are beyond the scope of this EIS.

Histori call y, cormnerci al sales are about 200 grams
per year; 100 grams are used for nonweapons research
and development.

At present, there is no demand for these isotopes;
however, ensuring the capability to meet the
material requirements established in the NWSM
enables OOE to satisfy requests for these materials.

OOE has revised Section 1.2 to reflect recent
changes in plutoniu@238 requi retnents.

The DOE role is to supply the quantities of
requested materials for missions identi f i @d by the
user agencies. The material requirements defined by
the mission special ists in the respective agencies
reflect their judgments as addressed in their
mission documents or EISS with respect to the
apPl i cabil i ty of solar or other al ternati Ve power
sources for these m>ssions, and are beyond the scope
of this EIS.
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L-48-30

L-48-3 1

L-48-33

L-48-34

2) What does !Inear-tenn!j refer to? What are the scheduling
requi rements for each of the projects 1 isted?

,, Near-te~@, refers to the current budget planni ng

cycle of FY 1990 to FY 1995. The CRAF and Cassi ni
NASA spacecraft are scheduled for launch in August
1995 and Apri 1 1996, respectively. P1 utoni UW238
will be remved from inventory i n August 1990 and
conti nue through 1994 to support these missions.
The 00E program requires W+ thdrawal from inventory
in FY 1990 and 1991. The DOD mission would require
withdrawal of inventory in FY 1991, 1992, and 1993.

3) Whv is 17.9 kiloarams needed in the workina inventorv? Whv not The workina inventor. consists of wnufacturina-, . . -.. ..—
18? or” 15? ok”~? process pi~el i nes, a;nual inventory decay, pro;ess

‘&Al though not currently anti cipated, a need for the production of
waste, scrap generation and recycle, safety and
qualification test units, and allowance for

rade plutonium in SRS” reactors could develop in the mnufacturinq effi ci enci es. These values are basedweapons-gr
future. aa (at page 1-3, paragraph 5) upon prior experience and are estimated for each

separate production process.

1) How significantly does the ‘Bnot currently anti cipatedl! need for 8ecause there is no currently defined requirement to
weapons-grade plutonium figure into the need for the proposed
acti on?

provide new pl”toniu*239, i t is not a signi fi cant
factor in the need for the continued operation of
the SRS reactors.

IIOOE has evaluated several other al ternatives to the production of

the requi red quanti ties of tritium in SRS reactors. . . there are no
reasonable alternatives to the conti n“ed operation of K-, L-, and
P-Reactors to meet nuclear mterials requ? rements...’8 (at page 2-1,
paragraph 4 thru page 2-3, paragraph 5)

1) Could any of these alternatives satisfy requirements for that The quanti ties of tritium requi red for nonweapons
tri tium not requi red by the NWSM? purposes could be produced by other reactors, but at

a penalty in cost; other penalties would also be
incurred. Therefore, these alternatives are not
considered reasonable because continued operation of
the SRS reactors would stil 1 be necessary to meet
the req.i rements of the NWSM.

2) When comparing the costs and time involved in inking No.
alternative production capacity available to the preferred
alternative, was the substantial investment of money and time
al ready put into the SR restart program a consi deration?
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L-46-35 3) Has an analysis been done to determine *ether or not changes
in the U.S. nuclear arsenal since signing of the January, 1989
NUSM affect tri ti um production requirements? If so, what was
the outcome of the analysis? If not, why not?

,,primrj I y because of ~ched”le requi rements for National AerOnauti cs

and Space Administration projects and a classi fied Navy mission,
cootinui ng the production of PI utoni UW238 i n SRS reactors is the
only reasonable al ternative. ” (at page 2-3, paragraph 3)

L-48-36

L-48-37

L-48-38

o

L
.I L-48-39
.

L-43-40

L-40-41

L-4&42

1)

2)

3)

4)

5)

6)

7)

What are the schedule requirements referred to in this
statement?

Have any of these schedule requi rewnts changed since work on
this EIS began?

At what time would the existing plutoni UW238 supply be
exhausted given current schedule requirements?

What would be the schedule delays incurred by using alternative
production sources?

Were methods of reducing plutonium requirements i n these
programs examined, including the use of solar power and wthods
of conservation?

were all potential sources of exi sting P1 utoniu*238 considered?

How mny Savannah River reactors operating at what power
level (s) and for how long would be requi red to meet these
requi rewnts for PI utoni UW238?

Thank You for consideration of these connnents. I look fo~ard tO
hearing the Department’s response to these and other cements
offered on the CIEIS.

Sincerely,

Please see the response to Connnent L-48-21 on the
NWSM .

Please see the response to Conrnent L-46-30 on
schedules.

The scheduled requirements have changed; see the
revised Section 1.2.

The current inventory of quality, specifi cation-
grade n!aterial would be exhausted by 1993.

There are no reasonable alternatives to produce new
pl utoni u-238 on schedule to met current
reuui retnents.

Yes. Also, please see the response to Cement
L-48-29 on the DOE role.

Yes.

I evelOne reactor operating at a 50-percent power
would produce an estimted 15 kilograms of
pl”to”i “-238 an”uall y. That production rate on a
long-term basis would meet plutoni UM-238 material
reuui rements.

Brian COstmer
Oi rector
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L49 C-S OF N2LLIM O. N47SS, JR.
BEAUFORT-JASPEN NATEN & S- AUTHORITY

P.o. oNAm 2149
BEAUFORT, S.C. 29901-2149

(803) 524-7322 ● (&13) 726-4915. (.933) 757-2667
FW (803) 726-6346

June 25, 1990

Mr. S. R. Wright
U.S. Departint of Energy
Savannah River Operations Off ice
Post Off ice Box A
Ai ken, South Carolina 29802

Oear Hr. Wright:

This 1etter is wi tten to offer the co~mts of the
Beaufort-Jasper Water and Sewer Authority on the Oraft Envi ronmntal
Impact Stateuent (E. 1. S. ) concerning the continued operation of the
K, L, and P reactors at the Savannah River site. We provided verbal
testi ninny at the public hearing held on wy 31, 1990 i n Savannah,
fieargi a, and this 1 etter is a r+statenb?nt and elaboration of the
points w made on that occasion.

On my 8, 1989 we provided you a letter outlining, in response
to 0.0. E. 1s request, those issues w felt should he addressed in the
E. 1. S.. A copy of this 1etter is attached. Me have reviewed the
draft E. 1. S. and i. general did not find the docu~nt responsive to
the issues we raised i n that 1 etter.

L-49-O 1 The first issue we raised concerned the health effects of 1ow The EIS addresses the issue of low-level radiation
1 evel radiation and the steps necessary to reduce/mi oimi ze the exposure in several sections:
rel ease of radiation to the Savannah River. The report, i n o“r

Section 3.7.1
describes the radiation environment i n the SRS

opi ni on, does not adequately address this issue and in fact, we
learn from the doc”wnt that 0.0. E. proposes to increase the wunt

vicinity and the minute contribution mde by SRS to
that environment; Section 4.1.2 describes the

of radiation released to the Savannah River rather than reduce it. expected minor radiological impacts of reactor
operation, i ncl udi ng the dose comi tments to
individuals and nearby and downstream population
groups and the consequent cal CU1 ated health effects;
Section 4.1.6 presents the cumulative radiological
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The second issue involved the effects of plant operations on
the River at times of extended low flows. The E. 1. S. argues that
such 1ow fl o= ( 102-130 as) do not create probl ems for P1ant
operations. There is no di scussian of the relative envi ronmntal
impact of accidents or releases on a very 1ow f 1ow si tuati an as
opposed to a high flow or no-l f 1on si t.ati ons.

Comnt
Number tint Response

i~cts of al 1 faci 1 i ti es on and adjacent to the
SRS; and Appendl x B describes the rmni tori ng
programs for low-l evel radiation in the envi ronmnt,
and epi dtiol ogi cal studies on the risks from SRS
operations. Also, please see the responses to
Cmts L-02-02 on health risk and L-06-03 on
envi mn~ntal impacts.

As a result of co~nts on the draft EIS from EPA,
other agencies, and the public, OOE is reevaluating
options for the disposal of disassembly-basin purge
water. Section 4.1.2.3 of the EIS demonstrates that
continuing the use of the seepage basins WOU1d
result i n lower public exposure to tri t i urn than
UOU1d direct discharge; Section 4.5.3 indicates that
nmderator detri ti ati on cannot be justified on a
dos~version basis.

Historical 1y, releases during 1ow-f 1ow conditions i n
the Savannah River have not had a mteri al 1y greater
effect on downstream users than the effect that
occurs during no-l f 1ow peri ads. toncentrati ons
of tri ti UM f ram SRS releases are substantial 1y below
the EPA dri nki ng-uater standard of 4.0 mi11i rem/year
under these conditions. The concentrate on of
tri ti um in the river is a function of river f 1ow and
the quantities released from reactors and support
faci 1i ties at SRS. Both of these quantities wi 11
vary from year to year, as described i n the annual
Environmental Moni tori ng Reports for SRS, hi ch are
cited in the EIS. However, at river fl o= below
about 117 cubic -ters per second at the Site,
puwi ng cool i ng wter to operate nmre than one
reactor at SRS is not possible (Section 3.4. 1.2),
thus 1imi ti ng tri tium potential 1y discharged from
the Site. Reactor accidents do not produce direct
releases of radioactive materi aIs to the river.



Co*nt
Number

L-49-03

L-49-OS

Table C-5. DOE Responses to Cements on Draft EIS

Cement Response

The third issue involved the impact of restart on the sml 1 Section 4.1.2.4 describes the sn!all quantities of
streams and particularly the potential for scouring and flushing of cesi UW137 flushed into the Savannah River by the
pollutants into the River as restart occurs. This issue is not
addressed at all .

cool i ng water di scharged from each of the reactors.

In general , the conclusion of the E. I .S. regarding the water
quality of the Savannah River and the down stream drinking water
users is:

1. Radioactive pollutants particular y tri tium, are being and
wi 11 continue to be released into the River system, but the levels
are 1 ow and therefore acceptable.

2. Drinking water users at Beau fort-Jasper and Port Wentworth
are receivi ng a steady concentration of radioactive tritium in their
water supply but these levels are below current drinking water
standards and are therefore acceptable.

3. A change in operating procedures wi 11 increase the 25 year
average annual 1 iquid release of radioactivity 2.4 times from 7,100
C1/yr. to 17,100 C1/yr. but levels are still low and therefore this
i ncrease is acceptable.

In a general sense, the Beaufort-Jasper Water and Sewer
Authority beli eves that the E. I .S. does not make the case that
conti nued and parti c“larl y i ncreased discharges of radi oactive
PO11 utants to the Savannah River is either necessary or desirable.
It treats the continued 1 iquid release of 11,600 curies per year of
tri tium to the water supply as a“ inescapable, inevi table
consequence of continued reactor operation.

The calculated risk from drinking water taken from
the Savannah River without tri tium renwval from
current and new faci 1 i ties is an additional 0.0038
fatal cancer per year (or 1 additional cancer
fatal ity every 26o years) i n the water-using
population of 317,000 to be served in the f“t”re i“
Port We”tworth a“d Beaufort-Jasper (Sections 3.4.1.4
and 3.7.1.2 of the EIS). An average u.S. population
of this size would be expected to have about 600
cancer deaths d year from al 1 causes.

O.O. E. may i n fact be able to she” that the cost of eliminating Section 4.5.3 of the EIS describes the processes
this radioactive discharge is so great and the resul ti ng reduction considered for detri tiation of the heavy-water
i n health risk so small that it is not reasonable to attempt. The coolant/moderator, hi ch is the source of the
E. 1.S. however, does not do this and therefore no evaluation of cost reactor-origin tri tium discharges, thei r estimated
vs benefit is possible. costs, and the dose-reduction benefi ts. As that

section indi cates, the cost per uni t CO1l ective dose
(and heal th risk) averted greatly exceeds the
guidelines used by NRC to judge the need for
reductions in effluents from comerci al powerplants
(10 CFR 50, Appendix 1; NRC Regulatory Guide 1.110).
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Number

L-49-06

c1
L
:

L-49-07

1-49-08

L-49-09

Cement

The Savannah River is the only dependable 1 ong term water
supply available to the residents of Beaufort and Jasper Counti es,
South Carol i na. The O.O. E. Savannah River facil i ties constitute the
singl e greatest potential threat to this resource. The E. 1. S.
however fails to discuss i n understandable e terms the risk to the
water qual i ty from nucl ear accidents. We are unable to draw
conclusions from the document about what would happen to the water
supply, if for example, a Chernoble type accident were to occur.
Again, this risk may be sml 1, or the impact minor but the document
does not explain. This is of special concern to us since, if the
River were contaminated for any length of time, we could not
withdraw water and the 50,000+ people dependant upon this SUPP1 y
would be without drinking water. Could this happen?

In conclusion, while the draft E. I.S. is a comprehensive and
general 1 y thorough document, it does not, in the Authori ty’s
opinion, adequately address the situation of the down stream water
users. We request therefore that the document be amended to show
the following information and discuss the following issues.

1. The document should contain a compari son chart and discuss
the radioactive ty levels in the Savannah River from stations above
the plant (Augusta) and stations below the plant (Beaufort-Jasper
and Port Uentworth) . This information is available in O.O. E.
files. It should additionally project the increased tri ti urn
concentration in the Beaufort-Jasper Water and Sewer Authori ty’s
water supply from continued operations wi th direct discharge.

2. The document should contain an analysis of the costs of
install i ng and operating a wastewater treatment facili ty to remove
tri ti urn from the disassembly basin purge water discharge.

3. The document should contain an analysis of the impacts on
the Savannah River and the down stream water supply of a serious
accident at the reactors. This analysis should be written in an
understandable fashion and should specifically address the 1 ength of
time the River might be contaminated.

Response

As described in Section 4.1.3 of the EIS, there is
no credible risk to water quality from SRS reactor
accidents, because an potential 1 iquid releases

{“would be retained i n lned basins on SRS. The
Chernobyl reactor was constructed with a combustible e
graphite n!uderator, which burned as a consequence of
the accident and dispersed radioactive ty to the air
and ground. Because of the fundamental differences
between SRS and Chernobyl reactors, a similar
accident is physical lY impossible at the SRS
reactors, which are moderated with heavy water.

DOE has added the requested i nfonnat i on to Section
3.7.1.2, Table 3-11.

Please see the response to Cement L-49-OS on
detritiation.

Please see the response to Comnt L-49-06 on
accidents. An unlikely release of contaminants from
SRS would take an estimated 1.5 to 3 days to reach
the Beau fort-Jasper intakes and an equal time to
pass this point, depending on the volume of the
rel ease, i ts dispersi on or mi xing rate in the river,
the river flow velocity, and tidal effects in the
lower reaches of the river.
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L-49-1 O As a final note we hereby fomlly express our opposition to The revised Section 4.1.2 discusses the discharge of
0.0. E.’s announced intention as discussed on page 4-24 of the draft d i sassetil y-basi n purge water to reactor seepage
E. 1.S. to change the discharge of disassembly basin purge water from basins. Also pl ease see the response to Connnent
seepage ponds to the surface stream system. O. O.E. should be L-49-01 on triti urn discharges.
comi tted to reducing the level of radioactive pollution in the
water supply not increasing it.

Thank you for the opportunity of inking these cements.

Sincerely,

William O. Moss, Jr.
General Manager

~M:mn
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c. c. Board Members
Honorable Strom Thumond
Honorable Ernest F. Hell i ngs
Honorable Carrel 1 A. Campbel 1, Jr.
Honorable Arthur Ravenel , Jr.
Senator James M. Waddel 1, Jr.
Representative Harriet Keyserl ing
Representative Hol 1 y Cork
Representative Juani La White
Mr. Wi 11 i am Bowen, Chairman, 8eaufort County Council
Mr. Oavid P. Lowther, Chairman, Jasper County Council
Mr. J. C. Smoak, Hayor, Town of Hardeevi 1 le
Mr. Joseph Mal phrus, Mayor, Town of Ridgel and
Wholesale Customers
Mr. Al f red Vang, Executive Oi rector, S.C. Water Resources
Comission
Mr. Michael Jarrett, Connnissioner, S.C. Dept. of Health and
Environmental Control
Mr. James A. Joy, 111, S.C. Department of Health and
Envrionmental Control
Mr. Wi 11 i am C. Rowel 1, S.C. Department of Health and
Environmental Control
Ms. Becky Shortland, Executive Assistant, The Georgia
Conservancy
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L-SO COWENTS OF ROBERT P. COLBORN

June 20, 1990
P.O. BOX 466
B1 uffton, SC 29910

~ L-50-O 1
.
m
M

Mr. S. R. Wright
Di rector of Environment
U. S. Oept, of Energy
Savannah River Operations
P.O. Box A
Ai ken, SC 29802

Oear Mr. Wright:

I am writing to express my opinion on the possible restart of Comnents noted.
the reactors at the Savannah River P1 ant. I attended the morning
session at the recent hearing at the Oesoto Hi 1 ton in Savannah, but
did not speak. Quite frankly, I was embarrassed by the lack of
courtesy and decorum of many of the speakers.

In spite of the rude behavior exhibited, the issue of the
restart is what 1s important. I would 1 i ke to register my opposition
to such an acti on.

About the only qualification I have to discuss this issue is
the fact that I am a member of the humn race, and a resident of
this planet. The time has come to realize we are M mefiers of
this humn race, and w residents of the planet, regardless of the
differences that seem to divide us. Nationalities, races,
religions, in-groups, out-groups. . .al 1 these concepts pale in the
face of death.

I am trying to reduce this issue to its simplest. forget
science, forget technology, forget ecology, forget pol iti CS. This
is just plain comon sense - surely tii ch enough of us have in the
final anal ysis.

It doesn’ t mke sense to kil 1 ourselves!
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I’m sure your job is very difficult, and I must thank you for
being accessible to all who have so~thing to say on this very
important issue. I know you’ re a metier of the human race and
you’ll do the best you can.

With best regards,

Robert P. Colborn
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L-51 C~S OF 6RE60RY P. LfDFOltO

June 19, 1990

1-51-02

L-51-03

Mr. S.R. Wright
Oi rector, Envi ronwnt Oi vi si on
u.S. Oept. of Energy
Savannah River Operations Off ice
P.O. Box A
Aiken, S.C. 29802

Dear t4r. Wright:

The purpose of my 1etter is to state my concerns about the
continued operation of the Savannah River Nucl ear P1ant K-, L-, and
P reactors. It is ❑y understanding that this plantls purpose is to
produce fuel for the creation of “IJC1ear neapo”s.

I have major concerns, which from ❑y perspective support the
c1 osi ng of the reactors at the Savannah River P1ant. The first
concern relates to the safety of the pl ant’s reactors, and the
envi ronwntal impacts resulting from their operat i on. Available
documntatian has indicated that the plant has consistently f ai 1ed
to meet various safety md environmental standards establ i shed by
the Cl ea. Hater Act and Nuclear Regulatory Comi ssi on (NRC).

Speci f i cal 1y. the super heatd water that is dispersed into the
river is significantly higher then what is al 1owabl e under the Clean
Water Act. Additional 1y, i t has been documented that NRC safety
standards have, on several occasions, been compromised i” order ta
al 1ow the plant to continue operation. No faci 1i ty should be
al 1owed to operate outside of establ i shed 1aws and standards that
have been designed to protect the general public and the envi mnment
regardless of the end product being produced.

The second concern is also very serious and holds the potential
for having a catastrophe c i~act on the envi ronwnt. I am ref erri “g
to the fact that the plant rests directly on top of the Tuscaloosa
Aquifer, tiich is the largest aquifer on the east coast and provides

P1ease see the responses to CoWnts L-05-02 on
safety, L-06-03 on environmental i ~acts, and
L-24-03 and L-39-02 on cowl i ante ti th environmental
standards.

The SRS does not discharge ‘Isuper-heated uaterif
directly into the Savannah River. By the t i w
discharge water reaches the river, i t has cooled to
1evels that wet SCOHECthermal wter-qual i t y
criteria. NRC safety standards, by law, do not
apply to OOE reactors. Also, please see the
responses to Comnts L-05-03 on operation of
K-Reactor under a Consent Order and L-24-03 on
co~liance with laws, standards, and regulations.

P1ease see the response to Comnt L-15-O 1 on
grounduater i~acts.
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COnmient
Number COnuent Response

water for much of the southeast Uni ted States. Studies have
i ndi cated that there is a real possi bi 1 i t y for contamination
resul ti ng from the wastes produced by the Savannah River P1ant’s
reactors, hi ch are stored on-site i n some cases, 1eaki ng into the

L-51-04 aquifer and contaminating this critical water resource. There is
also documented evidence of s=l 1 ground animals contaminated with
Stronti urn 90 on the plant resemati on having escaped to nearby
farms, Ai ch in these cases COU1d end up i n the food chain.

In suurnati on, the threat to the environment is too great a risk
to take i n order to continue to produce nucl ear weapons fuel at the

L-51-OS Savannah River Pi-t K-, L-, and P reactors. The United States
al ready is i n possession of more than 35,000 nucl ear warheads, which
would destroy the planet -y times over. This prospect in itself
should be enough to warn us against continued manufacture of these
devices and the fuel that feeds them. However, even beyond the
direct nucl ear weapons threat 1i es a mch nmre insidious threat, and
that is the i reparable danage that can be done to the envi ronnent
by our own hand i f the Savannah River NUC1ear P1ant is al 1od to
continue its operations.

Thank you for your consideration i n this matter. It is
incumbent upon us al 1 to 1 ook beyond conventional issues of war and
toward issues related to a war to save our planet f ram envi ron~tal
suicide.

As described in Appendix B of the EIS, 00E routinely
monitors off site foods, vegetation, water, ❑i 1 k, and
other materials and reports the results annual 1 y i n
envi mn-ntal nmnitori ng reports. These reports are
avai 1abl e to the public and to regulatory agenci es.

P1ease see the response to Co-nt L-02-01 on the
need for tritium. The need for nuclear weapons is
beyond the scope of this EIS.

Sincerely,

Gregory P. Ledford
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L-52 COMMENTS OF ADELE KUSHNER

Rt 2 BOX 182A
Alto, Ga 30510
June 20, 1990

Mr. Stephen R. Wright, Di rector
Environmental Division
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, South Carolina 29802

Oear Mr. Wright:

L-52-01

I see four health reasons for s“pporti ng Alternative 3,
terminating operation of K-, L- and P- reactors in the imdiate
future.

1. Health effects on residents domwi nd and dowstream of the
Savannah River Site: When the health effects from both normal
operations and accidental releases of radioactive materials are
added to releases of toxic chemicals, al though not shown clearly in
the EIS report, the result is additional cases of cancer in the
general population. I would 1 i ke to know how OOE arrived at its
1 imi ts of 100 mi 11 i rem per year from all pathways and 10 mill i rem
per year from air pathway only (p. 4-121 )

Evidence i n two new books shows that 10” levels of radiation
will cause more cancers, per unit of radiation, than wil 1 1 arge
doses, and that evidence of h“~n birth defects caused by lowlevel
radiati on has been hidden from the publ i c.

Response

Table 2-3 of the EIS sunnnarizes the additional risks
of cancer fatal i ties due to SRS normal emi ssions and
accidental releases. As noted in Section 4.1.7,
studies of the SRS region have not identified
unusual cancer mortal i ty rates attributable to SRS
operations. The dose 1 imits presented i n the EIS
are from the ci ted references: 00E Order 5400.5

(“Radiation Protection of the P“bl ic a“d the
Env? ronment’q) and EPA NESHAPS (40 CFR 61, Subpart H)
for emissions of radionuclides by 00E facilities.
The EIS addresses the issue of 1 ow-level radiatfo”
in Sections 3.7.1 and 4.1.6. Appendix B describes
epidemi ologi cal studies on the risks from SRS
Operations.
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L-52-02 One incident is the me] tdow of nucl ear rods at SRP in November and
December 1970 and the resulting increase i n radioactive ty and i n
infant mortal i ty i n South Carol i na from January 1971 through
September 1971.

The two books are John Gofman, ~ C ricer from
Low ose Exposure: An Ind~ (San Francisco, Comittee
for-~uclear Responsibi 1 i ty, P.O. Box 11207, San Franci SCO, CA 94101,
1990), and Jay M. Gould and Benjamin A. Goldman, Oeadl v ecti
Lo* Level Radiation Hi ah-Level Cover-UD (New York, FourDWalls Eight
Windows Press, P.O. Box 54, Village Station, New York 10015, 1990).

L-52-03

L-52-04

L-52-05

L-52-06

2. Health effects on people served by the Tuscaloosa Aquifer:
Many South Carol ina and Georgia residents get their drinking water
from this major aquifer. I have seen reports of chemi Cal
contami nation al ready i n the water from 1 eaks i n chemical storage
areas on the Savannah River Si te. In addition, “low-level”
radioactive waste is stored in leaking containers just above this
aqui fer. Contaminate on of this water source should be curtailed
imnnediatel y. Certainly no additional contamination should be
permitted. Estimates of risk from this source should be included i n
the final EIS.

3. Health effects along transportation routes for radioactive
materials bei ng shipped i n and out of the Savannah River Si te: One
acci dental spill of radioactive n!aterials i n a population center or
on a heavi 1 y-traveled road could result in contamination of large
““”hers of people. Estimates of risk from this source should be
included in the final EIS.

4. Evidence of fish kills is attributed to thermal discharge
onl y; is i t possible that there are other causes, such as chemi cal
discharge into the water? Loss of wood stork habitat, emissions
from coal-f i red power plants, discharge of tri ti u-contaminated
water i nto groundwater, and the storage of low-l evel radi oactive and
hazardous waste i n inappropriate containers (cardboard boxes!) —
all these i terns add up to severe impact on the envi ronwnt, to the
detriment of all 1 i fe forms.

In addition there is the 1 arger question of our need for these
radioactive n!aterials. The Soviet “bl OC” does not exist any more:
the Soviet Union shows no sign of being a military threat.
Therefore the reason for building nuclear weapons has disappeared.

Neither the mi?l ti ng of a source-rod during its
discharge from a reactor i n November 1970, nor the
1 imi ted clad and fuel melting damage on one assembly
in Oecetier 1970 (see Table 4-15) resul ted i n
releases of radioactivity at SRS ;ha; exceeded
normal discharge standards. ~ i t by Gould
and Goldmn provides no credible evidence of an
i ncrease i n ei ther envi ronmental radioactive ty or
i nfant mortali ty attributable to such an occurrence.

Please see the response to Cormnent L-15-01 on
groundwater impacts.

Section 4.1.4 of the EIS discusses radiological
impacts of transportation spi 11s or accidents.
Tables 4-40 and 4-41 1 ist transportation risks.

There is no scientific evidence that occasional fish
kil 1s in Par Pond and L-Lake are due to causes other
than thern!al discharges. 00E monitors such k: 11$
closely, and makes information about them aval lable
to the public i n annual environmental reports.
Section 4.5 of the EIS discusses mitigation options
for fish kills.

Please see the response to Comnt L-02-01 on the
need for tritium. The need for nuclear weapons is
beyond the scope of this EIS.
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Even i f this were not true, the start of a nucl ear exchange WOU1 d
threaten the 1 ives of all of us.

True national security stems from heal thy, safe, productive
ci t~zens, each, wi th a home, food, heal th care, education and job.
Nat, onal secur, ty should mea” secure neighborhoods. Our tax dollars
should not be spent to add another case of cancer to a de fensel ess
populace.

I therefore urge you to act to deconnni ssi on all the reactors at
the Savannah River Site, for the heal th and safety of the Ameri can
public.

Thank you for this opportunity to comment.

Sincerely yours,

Adele Kushner
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L-53 COMMENTS OF JWES W. 0000
i.!ARY S 000D

June 19, 1990

S. R. Wright, Oi rector
Environmental Oivi sion
U.S. O. O.E.
Savannah River Operations Office
P.O. Box A
Aiden, S.C. 29802

Attn: Reactor Operation EIS

Oear Sir:

After attending open hearings in Ai ken of June 9th and
1 i stening to recommendations on the draft EIS and we urge the DOE to
either maintain the present situation (i e., no action) or,
preferably, to close the plant forever and clean up the area for the
following reasons:

1. The present state of U.S. Soviet ralati ons where we have
signed a treaty to reduce the number of warheads over the
next few years.

L-53-O 1 2. The materi als i n those warheads can be recycled i n the
event of future need.

L-53-02 3. In CLR 1022 the 00E indicates that there may be a danger to
the floadplai IIS and surface water of the Savannah River.

L-53-03

L-53-04

4. The physical and moral problems of radioactive waste
disposal has not changed since the plant was shut down.

5. The cost to the American taxpayer to produce, mintain, and
regulate this unnecessary mteri al .

Please see the response to Connnent L-l S-06 on
recycling.

P1 ease see the response to Cormnent L-06-03 on
environmental impacts. Also, see Sections 4.1.1.2,
4.1.1.3, 4.1.1.4, 4.1.1.6, 4.1.2.2, and 4.1.6 of the
EIS.

PI ease see the response to Connnent L-07-01 on
radioactive waste management.

P1 ease see the response to Cement L-02-O 1 on the
need for tri ti urn and other nuclear mterials.

In brief, at this stage of our history, .4meri can owns enough of
the n!aterials produced at the Savannah River Plant. We are headed
towards peace, the Cold War is over. If we must, at some point in
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the future, the materials which we own can be recycled. 1 realize
L-53-05 that the people of Ai ken, S.C. would lose some 16,000 jobs but the The estimated job loss at SRS as a result of

heal th and economic wel fare of all Ameri cans should weigh equally. terminating, the operation of al 1 three reactors
would be 9,600. Section 3.2 of the EIS discusses

Sincerely, socioeconomic c matters.

James W. Oodd
Mary S. Oodd
1939 tlt. Vernon P1 .
Ounwood y, Ga. 30338
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L-54

~
. L-54-01
w
1-

COIQIENTS OF SUSAN F. 0000

June 18, 1990

Mr. S. R. Wright, Oirector
Environmental Division
US Oept. of Energy
Savannah River Operations Off ice
P.O. Box A
Ai ken, SC 29802

Oear Mr. Wright:

1 wuld 1 i ke to urge you to d restart the Savannah River
Plant. Nuclear weapons are going to be a thing of the past very
soon, and their safety record is terrible. As a taxpayer and voter
1 want to let you know that I am completely opposed to opening that
place. It, s an albatross thorn in the side of Georgia Power. The Savannah River Site is owned by the U.S.
There’s no reason for us to pay for Georgia Power’s mistaken
judgewnt.

Departmnt of Energy, not by Georgia Power Company.
NO MORE PLUTONIUM BOMBS!

Sincerely,

Susan F. Dodd
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L-55 C-S OF RMERT S. ~ST1’tORENO

June 20, 1990

Mr. S. R. Wright, Director
Environmental Oi vi si on
U. S. Department of Energy
P. O. Box A
Ai ken, SC 29~2

Re: “Reactor Operation EIS1’

Dear Mr. Uri ght,
y

L-55-O 1 We at A. B. Beverage Co., Inc. in Ai ken are i n ful 1 support of Coants noted.

z the Reactors continued operation at the Savannah River Site. *
w feel that i t is best for Ai ken, South Carolina, and the Nation. It

is vital for a strong defense of this nation. Having a strong
defense is a main part of WY there is relatively peaceful
atmsphere throughout the wrl d today.

Sincerely,

Robert S. Westmorel and
Sal es Administrator

RSW/sc
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L-56 C~S OF EIETSEY R. LESCOE

6/14/90
Dear Hr. Right,

L-56-01 This 1etter contains SO- of my vi eus on the restarting of the Co-nts noted.
nuclear reactors at the Savdnnah River Site.

I am opposed to the reactors being opened again.

L-56-02

The financial fear som people s- to have if the reactors do
not start, can be dealt with. tiy serious people are studying
plans for the conversion of ❑i 1i tary industries to other
i ndustri es. Conversion is mre than a shift away from al 1 things
mi1i tary. Social 1y useful goods and services in transportation,
housing, heal th, energy, education and co-ni cati ons can be our
goal. The Savannah River Site and its 1eaders have a chance to be
i n the f oref rant of this change.

Here are addresses of 3 econoui c conversion resource guides:

Center for Economic Conversion
222 C View St
huntai n Vi W, CA 94041

(41S) 960-079S

Natl’ Comnissi on for Econoti c Conversion 8 Di sawnt
Seymour Ifel*
60X 15025
Washington, OC 20003

(202) 544-5059

Jobs m th Peace Campaign
76 Su-r St
Boston, M OZ11O (617) 3*5763

My second opinion is that we do not need to produce tritium for
botis hen our government is working towards dismantling them.
Further production is not needed at this tire. PI ease see the response to Con8nent L-OZ-01 on the

need for tritium.
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L-56-03 My last concern is the health issue for workers at the plant, Section 4.1.2.6 of the EIS discusses the calculated
nearby residents and the world conniu”i ty. 1 live in Athens, heal th effects to onsi te workers and the off site
Georgia, work as a nurse and have two small children still at home.
The hazards of producing tritium are “el 1 known. These hazards need

population from radiation and radioactive releases.

Appendix B discusses epidemiol ogi cal studies of the
not be forced on people again in South Carol i na, Georgia and the workers and the neighboring popul ation. Please see
world comun{ ty. This is a time in history to stop producing the response to Co!nuent L-02-02 on health risks.
tri tium. The poisons to our water supply and our bodies need not to
restarted.

May I write again - now is the opportunity for the leaders of
the Savannah River Site to seriousl y consider conversion and become
the leaders people wi 11 praise for many years.

DO not restart the reactors.

Sincerely,
Betsey M. Lescoe
131 Soule St.
Athens, GA. 30605
(404) 546-0056
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L-57 COMMENTS OF HELEN S. CRANMAN
BARBARA FRAPPIER

HERMAN L CRANW

Mr. Hri ght,

L-57-O 1 We are - the re-starting of the “Reactor Operati on”

Helen S. Cranman
Barbara Frappi er
Herman L. Cranmn

Connnent noted.
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L-58

Public Citizen
Suite 700

COMMENTS OF SUZANNE S. LA PIERRE
ATTORNEY FOR PU8LIC CITIZEN

Litigation Group

2000 P Street N.W.
Washington, O.C. 20036
(202 ) 785-3704

Mr. Stephen R. Wright, Oi rector
Envi ronmental Oivision
U. S. Department of Energy
Savannah River Operations Office
Post Of fi ce 80x A
Ai ken, South Carolina 29802

L-58-01

Re:

Oear Sir:

June 25, 1990

Oraft Environmental Impact Statement,
Continued Operation of K-, L-, and P-
Reactors, Savannah River Site, Ai ken,
South Carol i na

We have reviewed the Oraft Environmental Impact Statement
( “OEIS” ) for the proposed “continued operation” of the K-, L-, and
P-reactors at the Savannah River Site (llSRS1!) and have noted a
number of def ici encies whi ch render the document i“adeq.ate under
the statutory requirements of the National Environmental Policy Act
( “NEpA’r), 42 U.S. C. 5$ 4321-4370a, and the Council on Environmental
Quality (“CEQ”) implementing guidelines, 40 C.F.R. $ 1500 & ~.
Sumari zed below are our mjor concerns.

1. The OeDartment of Enerav ( ,,00E!! ) has failed to establish
the ,,nee !! for the or- acti on.

Perhaps the most glaring deficiency in the OEIS is the DOE~s Presi dent 8ush approved the most recent NWSM on
fai 1 ure to establish and address the !lneedll for the proposed action July 12, 1990. 00E has revised Appendix A and
in 1 i ght of the information available to the agency with respect to Section 1.2 of the EIS. In addition, Appendix A now
the nati on’s ~ and projected nucl ear weapons policy. The 00E contai ns a reduced-demand case.
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admits that the proposed acti on, a, restart of the three
reactors, is premised on a determination of need made during the
waning days of the Reagan administrate on and includi ng a projection
four years i nto the future, K, through Fy 1994. D~IS at 1-3.
The DOE further admits that “the potential for. signi f I cant
reductions to [these] material requi rements exl sts ,“ and that an
updated projection of these needs, spanning the years 1990-1995, is
i n the process of preparation with expectations that it wi 11 be
completed “in the near future”. U. Nevertheless, the DOE
expl ici tl y states that the soon to be superseded Nuclear Weapons
Stockpile Memorandum (“NWSM”) “ren!ai ns the basis for the analysis in
this EIS. ” ~.

Because the DOE has admittedly relied upon outdated information
whi ch overstates the need for the production of nuclear mterials,
i t has fai led to establish the need for the proposed restart of the
SRS reactors. Until current information is used as a basis for the
proposed action, any DEIS purportedly addressing the environmental
consequences of the activity is necessari 1 y inadequate.

Moreover, the publ it’s abi 1 i ty to offer any constructive
connnents on the proposed action is further stymied by the agency’s
withholding of even the admittedly outdated data upon which the
needs projection utilized in the OEIS is based. ~ DEIS at 1-2.
A-1 ( llAppendi x A, hi ch is classified, contains quanti tatlve PI ease see the response to Cement L-OZ-01 on
projections for nuclear materials requirements, descriptions of the Appendix A.
processing complex, and anal yses of the capabil i ties of alternative
production sources to meet the requi rements. ” ~: at 1-2. ) A
comprehensive envi ronmental assessment of the action even as

proposed by the agency can not be made without this information. 1

lWhi 1 e the DOE states that it bears responsi bi 1 i ty “for
developing and mi ntaining a capability to produce nucl ear materials
for the defense of the Uni ted States, ,, and it is further !Iauthorized

to provide certain non-defense nucl ear material s,” it has fai 1 ed tO
disclose what the country’s current needs in fact are. Rather, the
agency has included them in ‘<Appendix A“ to the DEIS, which has been
withheld from the publ i c as ‘iclassif ied” materi al . ~ DEIS at
I-2. Public Citizen has filed a request under the Freedom of
Information Act, 5 U. S.C. $ 552 (1982) & SUPP. V (19B7) and DOE’S
regulations implement ng the Act, 10 C. F.R. $ 1004, seeking access
to these materials. & June 23, 1990 1etter to Freedom of
Information Officer, Exhibit (“Exh. ”) A.
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II. ~S does not ad~ al ternatjve, to

the DrODOsed acti on.

The OOE, s failure to use current infonration in identifying the
need for the proposed restart of the SRS reactors not only strains
the credibility of the agency, s decision-making prowess, but i t also
improperly ci rcumscribes the discussion of the proposed project
alternatives. An adequate discussion of alternatives necessarily y

L-5*O3 depends on the demonstrated need for tri ti um. If the actual demand
is other than that now postulated by the OOE, numerous al ternati ve
methods of satisfying the actual requirements, not currently
mentioned in the OEIS,

L-5%04 ~, r@cYcl if19 Of nucl ear materials from obsolete weapons or
varl atinns in maintaining one or more of the reactors i n ‘Icold
standby!’ status, may be avai labl e. The e“vi ronmental effects of al 1
these alternatives must be given meaningful consideration i n the
DEIS i f the docuw”t is to satisfy NEPA1s requirements. Mi thout up
to date infomtion on the ,,need,, issue, there is no basis for the
OOE’s conclusion that ‘nthere are no reasonable alternatives to the
continued operation of K-, L-, and P-reactors to meet nucl ear

L-5*O5 materials requi rements. 11 OEIS at 2-3.

The OOE1 s ‘Sno reasonable alternatives,, attitude has e“ge”d~red
a total 1 y inadequate di scussion of even those 1 imi ted alternatives
cited in the OEIS. Initially, the agency errs in equating the

L-58-06 proposed action with the ‘loo action,, alternative. ~ at 2-4.
Al though none of the reactors are currently operating, the OOE
contends that the proposed restart constitutes the status quo.
Bui 1 di ng on this erroneous premise, the OEIS then fails to consider
the true no-action al ternative, L continued shutdown, in
violation of the CEQ impleme”ti”g guidelines. ~ 40 C. F.R. 5
1502,14(d).

Furthermore, the OEIS fai 1s to give a“y serious ~o”sideratj On
to the alternatives actual 1 y proposed in the draft. For example,
the 00E dismisses the alternative of terminating the operations of
one or two of the reactors with the conclusion that ‘;the production
capaci ty of two SRS reactors is insufficient to meet the projected
requi rements for nuclear n!aterials,,, despite its acknowledgment that
current projections of need have not yet been formulated. OEIS at
2-63. The OEIS invokes the same rationale for rejecting the

Please see the response to Cement L-02-01 on the
need for tri tium. DOE considered the alternatives
i n the 1 ight of the 1990 NWSM and the reduced-demand
case.

Please see the response to Comment L-15-06 on
recycl ing.

The EIS also considers tenninati on of operation of
al 1 three reactors.

Please see the response to Cement L-~-04 on no
action.
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L-58-07 alternative call i ng for termination of al 1 three reactors. W at Please see the response to Comnent L-02-01 on the
2-66. The discussion of “Other Production Options” has also need for tri tium and other nuclear materials.

admittedly not “been anal yzed in detail, ” once again on the basis of
the outdated need projecti ens. ~.

Under the relevant CEQ guidelines, the discussion of
al ternatives “is the heart of the envi ronmental impact statement. ”
40 C.F. R $ 1502.14. Because the oEIS in this case fails to
!,[r] ;goro”~I ~ explore a“d Objectivel y eval uate all reasonable

alternatives” to the proposed action or to ‘r[dlevote substantial
treatment to each alternate . . . so that reviewers my evaluate their
~omParative meri ts,’, i t does not satisfy the agency’s

responsibilities under NEPA. ~ fi at $ 1502.14(a), (b).

III. Ihe oEIS ~s t. restart the SRS r=ors in the
absence o f anv re liable estimates o f the risks

ratl on of e ac
known safetv D sroblem .

The oEIS contains an inadequate discussion of the safety issues
associated with the proposed restart of the SRS reactors. For
example, while the document purports to address the safety concerns
and technical reco=ndations included in a joint report prepared by
the National Academy of Sciences ( “NAS”) and the National Academy of
Engineering (“NAE”) on the SRS reactors i n the wake of the Chernobyl
accident, it nevertheless concludes that restart can occur prior to
the implementation of mny of the NAS/NAE’s fundamental proposals.
~ OEIS at 2-47-55.

In this vein, the 00E states a commitment to the use of
L-58-09 ,, Probabil i ~ti ~ ~i Sk ~~~e~~me”t ( QpR,A, ),, methodology i n ,Ieval IJating

the ways i n which failures i n components, systems, and human
performance can propagate; estin.sting the 1 i kel i hood of alternative
fai lure sequences that can 1 ead to significant consequences; and
calculating the consequences associated with a defined accident
sequence and probabil i ty, ” but expressly acknowledges that the PRA
process wi 11 not be finished prior to the proposed restart date.
k at 2-51-52. ,, The pRA i s part of the conti nui n9 safety

improvement process; i t is not scheduled for completion before the
resumption of production. ” W at 2-52.

P1 ease see the response to Conanent L-05-02 on
reactor safety.

P1 ease see the responses to Connnents L-05-02 on
reactor safety and L-44-16 on the availability of
the PRA. The NRC does not require commercial
nucl ear powerplants to complete a PRA (or
n,l”depende”t plant Eval”ation$, ) before operating at

power. As indicated in Sections 2.1.3 and 4.1.3 of
the EIS, the information gained during the
preparation of the PRA has been included i n the
plans for safety upgrades i n both reactor hardware
and procedures.

Similarly, with respect to the NAS/NAE’s concerns about severe
accidents at the site, the 00E states that it “has initiated a
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program to i~le~t the reco~ndations,0 but that it “is not
schedul & for COIIIP1eti on before the res~ti on of producti on . . . II
W SPeCi f i cal 1Y, ne~ther the experimtal pmgrm designed ,,to
develop nmre Tnf oromtl on about el~ts of severe accident behavior
that are specific to the SRS reactors, 11nor the ful l-fl edged llSevere
Accident Assessment Pmgrti, designed to develop “accident
I1911ag-nt procedures to aid the o raters j n mki ng decf si o“s ~“

rpossible courses of acti on, m wi 11 e COIP1etad before the 00E
intends to restart the SRS reactors. ~ at 2-52-53.

The 00E takes the same position w- th respect to a number of the
other rec~ndations enunciated i n the FkAS~ report. khi 1e on
the one hand acknowledging the i qortance of the issues, the agency
character zes i-1 eme”tati o. of the proposals as part of “the

L-51t-10 continuing safety improvement process, II +i ch need not be completed Please see the response to Conmnent L-05-02 on
prior to restarting tbe reactors. * W at Z-53-54 (a study of reactor safety.
the i ~act on Confi neine”t systems f mm a severe a~cid~”t, the
possibility of explosive ❑i xtures f mm hydrogen generation i n the
event of core melting, and certain i~mveents i n emergency
training procedures and quality assurmce progr~ wil 1 not be
coql eted before operations are resumed).

In the absence of a c-l eted PRA process, and in 1 i ght of the
known safety problem associated ui th restarting the SRS reactors
hi ch the agency admits m 11 not be corrected prior to resu~ti on of
operations, there is no justification for the OOE1s proposed
action. At a niininnnu, the PRA Level 1-111 process should be
completed and al 1 of the safety rec~ndati ons proposed by the
NAS/NAE and the Advisory Cob ttee on Nuclear Faci 1i t y Safety
i mpleme”ted before any decision to restart the reactors is seri OUS1y
considered.

Iv. De OEIS fails to cm si der the im~ f
resuni na oDerations at the SRS i n the broader context
9f the 00E 8s nuclear ti 0n nlans.

The proposal to restart the SRS reactors cannot be viewed in
isolation from the DOEBs overal 1 nuclear wapons program. The OOE

L-56-1 1 is currently preparing a comprehensive ‘mdemi zationi, plan for its The continued operation of the SRS reactors is
entire nuclear weapons complex, hi ch is expected to identify the proposed to meet the requirements established by the
plant capacities the agency bel i eves it M 11 require to met future
n.cl ear roateri als needs. ~ “sta~nt by CO”greSS- David

most recent NWSM, and considers a potential

Skaggs, $kaggs kndrnent to M thhold Funding for PRNP,’} Exh. B
reduced-need scenario, as identified. in Secti on 1.2
of the EIS.

-.. -.
.-
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L-58-1 2

L-58-l 3

hereto. The DOE expects to submit this plan to Congress along with
its proposed budget earl y in 1991. &

Oespi te the relatively imi nent publ i cation of this
c~rehensive P1an, however, the DEIS fai 1s to address how the
pmpased restart of the SRS rectors coqwrts with the P1an’s
objectives. No decision to restart the SRS reactors can reasonably
be -de in the absence of this analysis. Before irretrievably
cob tti ng the enormous resources necessary to i~leeent the
proposed action and possibly foreclosing future opt ions, the ODE
mst evaluate the proposal within the broader context of its overal 1 The modernization plan, which is now known as the
wderni zati on PI ans. reconfiguration plan, wil 1 be the subject of a

separate EIS.
The hi ted States Ifause of R+resentati ves has recently

recognized the importance of this integrated approach to decisions
involving nucl ear weapons faci 1i ti es i n voting to postpone the
avai labi 1i ty of funds for the Plutoni w Recovery Hodi f i cati on
Project proposed for the ODE’s Rocky Flats faci 1i t y unti 1
publication of the DOE’s master P1an. *p~HO.se Votes to Hi thhol d
Funds for Nuclear Plant, ” T~t, p. A14 (June 20,
1990), Exh. C. Responsible deci si o~ki ng and the wise uti 1 i zati on
of resources requires that the 00S adopt the saue approach with
respect to the proposed res~ti on of operations at the SRS.

The OEIS is also deficient in its consi derati o“ of the SRS ODE has not conditioned the resumption of production
restart proposal as i t affects the proposed Mdste Isolation Pi 1 ot
Project ( ‘HIPP” ). Nhi 1 e the draft states that sow of the n“cl ear

at SRS reactors on the availability of the WIPP.
Al though that faci 1 i ty is expected eventual 1 Y to be

wastes generated by resumed operations at the SRS wi 11 be processed
for off site disposal at the NIPP, it fai 1s to acknowledge the

able to accept SRS TRU wastes, SRS can provide the
interim retrievable storage for such wastes needed

mscent status of that faci 1i ty. & DEIS at 3-61. Before the WIPP until WIPP or an alternative becomes available.
ca even open, the ODE nust obtain a “no-%i grat i on variance” permit
from the Environmental ~otecti on Agency and Congress mst pass
1egi S1ati on transferring the 1and proposed for the f aci 1i t y from
another federal agency to the ODE. ~ ‘Energy Department Falters
on A-Anus Producti on, U p. A1O (June 9, 1990),
fib. O. There is no @arantee that the f a~i 1 i ty wi 11 receive the
necessary approvals or ever become f ul 1y operational. The OEIS’
rel i ante on this f aci 1 i ty as a potential reposi tory for wastes
generated at the SRS is unfounded and represents yet a further
proposal cade in the absence of considerate on of the ODE’s overal 1
nuclear weapons program.
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The DOE*S DEIS on the proposed restart of the nuclear reactors
at the SRS fai 1s to satisfy the agency’s obligations under NEPA.
The agent y‘s fai 1 ure to substantiate the need for the proposed
action precludes any meaningful anal ysis of the project or the
proposed alternatives. The DOE should coqlete the PRA process,
implement the safety recowndati ons identified in the NAS/NAE
report on the SRS re?ctors, await cowl eti on of the agency’s
comprehensive modernization plan for Tts nuclear weapons complex,
and then prepare a revised DEIS on the proposed project *i ch
addresses all the salient issues. & 40 C. F.R. $ 1502.9(a).

Sincerely,

Suzanne S. La Pierre
Attorney for Public

Citizen

Enclosures

cc: Rep. David E. Skaggs (D. Colo. )

[Ms. La Pierre attached two documants to her written statemnt, a
letter to the DOE FOIA officer, and a statement mde by
Congressman Oavid Skaggs (D-CO) to the House of Representatives on
June 19, 1990.1

‘“\
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June, 23, 1990

Freedom of Information Officer
Department of Energy
wna~ ~ver Operations Office

. .
Aiken, South Carolina 29802

Re: Freedom of Information Request

Oear Si r/Madam:

This is a request pursuant to the Freedom of Information Act, 5
u.S. C. 5 552 ~., and the Department of Energy’s (“DOE’ s“)
regulations ivlementing the Act, 10 C. F.R. ~ 1004, on behalf of
P“bl i c Ci tize”. To assist yo” in processing this request, I have
hereafter briefly sumrized the salient facts and the materials
Aich we seek.

In May 1990, the DOE released a draft environmental imPact
state~nt (’fDEIS”] on the “Continued Operation of K-, L-, and
P-Reactors, Savannah River Site (“SRS”) , Aiken, South Carol ins, for
revi ew and co-nt by the publ ic. As part of the OEIS, the agency
ide”ti fied t“o appendices. h DEIS at xvii; id. at A-1, B-1-17.
Al though Appendix A “provides a quantitative discussion of the need
to produce nuclear material:, including impacts of termi nation of
one or two reactors in the Innnediate future, termi nation of K-, L-,
and P-Reactors i n the i mediate future, and other production
~pti~”~ , ,, and thus ~ontai”~ i“fowtio” ~ssential for evaluating the

need for proposed action and the attendant environmental impacts,
the agency has withheld the materials included in the Appendix
stating that they are “classified. ” & id. at 1-1, l-Z, A-1.

On behalf of Public Citizen, I request a copy of all the
materials constituting Appendix A to the aforementioned OEIS. In
addition, to the extent the following documents are not part of
Appendix A, I also request the DOE to provide Public Citizen with
COP1 es of the Nuclear Ueapons Stockpi 1 e Memorandum ( “NWSM” ) approved
by Pres i dent Reagan on January 19, 1989 and the 1990-1995 NWSM, as
identi fied on page 1-3 of the DEIS, as wel 1 as al 1 documents,
menwranda, studies, reports, or other records wi thin the 00E’s
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possession which are part of, or relate to, the !Iprobabal i sti c risk
asses sment!t ( !!PRA,!) for the SRS production reactors as discussed on
pages 2-51-52 and 4-72 of the OEIS.

I also request a waiver of fees associated with the processing
Of this FOIA request. k 5 U. S.C. $ 552(a) (4) (A); 10 C. F.R. $
1004.9(a) (8) Public Citizen is a non-profit organization that
publishes Public Citizen magazine, which has over 45, OOO
subscribers, mny of ~ich are universi ties and 1 ibrari es that wi 11
circulate this information to their patrons. Disclosure of the
requested information would contribute significantly to publ ic
understanding of the government as deci sion-mki ng process in
pursuing its nuclear “capons agenda. Moreover, Public Ci tize” has
no comerci al interest in the requested i “formation. ~ ~.

Thank you in advance for your assi stance. I wi 11 expect a
response from you within 10 days as the la” provides. ~ 10 C. F.R.
s 1004.5(d).

Very tr”l y yours,

Suzanne $. La Pierre
Attorney for Public

Citizen
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STATEMENT BY CONGRESSNAN DAVIO SKAGGS
SKAGGS AMENOMENT TO ‘WITHHOLO FUNOING FOR PRMP

June 19, 1990

Mr. sneaks.. T am of feri na a amendment that WOU1 d keep the

at the Rocky’ Flats Plant i n my district until 30 days
rec~ives DOE)S revised weaoans complex “modernization” p

. .. . . . . . .. . .— ..- . .
Department of Energy (OOE) from using funds i n the bil 1 to’ start
work on its Droposed P1 utoni um Recovery Modification Project (PRMP)

s after Congress
-------- 1 an . OOE

expects to submi t this plan with i is budget earl y next year.

I supported the Schroeder amendment that we just voted on, to
cut all funding in the bil 1 for PRMP, because of some serious
questions I and many people in Colorado have about PRMP. Since that
amendment fai led, 1 am offering an amndment that would not remove
funds, but would instead put a fence around those funds until
Congress receives 00E’s revised modernization report. 1 believe
that this approach is an appropriate one that gives Congress some
assurances that what 00E does on PRMP will be consistent with its
long-term modernization plans.

My amendment WOU1 d keep DOE from proceeding with design and
procurement for the PRMP faci 1 i ty before i t finishes its overal 1
plan for the future of the weapons complex, and before Congress gets
a chance to review that PI an. It”s important for us to see the
modernization plan fi rst because the plan is supposed to lay out the
plant capacities 00E thinks it will require to meet future nuclear
materials needs, and what changes wi 11 be needed in the design of
the weapons complex.

This is especial 1 y important because DOE’s first version of the
plan, issued earl y i n 1989, cal 1 @d for closing Rocky F1 ats entirely
and moving i ts functions elsewhere. OOEIS modernization plan should
enable an answer to the questions: Ooes it make sense to put a new,
billion-dollar facility at a site you plan to move out of? And, if
not, what are you goi ng to do? Move out of Rocky Flats, and build
PRMP elsewhere? Or, stay at Rocky F1 ats for the long-term, and build
PRMP there? We in Congress need the answers at the * of
projects 1 i ke PRMP, not later down the road, after a few hundred
mi 11 i on have been spent.
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As 1 have mentioned before, there are also some other troubling
aspects to the proposed PRMP project:

1. Costs have risen by over 60% since last year;

2. DOE documents state that they{ ve assessed the need for PRMP
based on the assumption that no START treaties wi 11 be
signed. Obviously, these documents were written before we
knew the Cold War uas minding down. But since Presi dents
Bush and Gorbachev signed conceptual agree~nts on the
first START treaty just eighteen days ago, this assumption
is out of date, and so my be the entire PRMP project; and,

3. PRMP is being designed to use technologies that are sti 11
not fully proven at production scale operations.

Hy amendment to put a “hold” on PRMP would give DOE the time to
reexamine the pro ject and deal with these multi PI e problems having
to do with project costs and justi fi cation. It also makes sure that
Congress and 00E proceed- with PRMP only after we know the whole
picture, after we see the modernization plan, after we have the
proper context for a bill ion dollar decision. This !Ihold” costs
very 1 ittl e, but i t gives Congress and DOE a val uable chance to
reevaluate this project.

us

I would 1 ike to thank Energy and Water Subcormnittee Chai nMo
Bevi 11 for al 1 the help he has given me in fashioning this amendment
and for his support on the amendmnt. He and his subcommittee have
done an excellent job on this bill , which I support.
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L-59 A PETITIOW [CDWTA2tiING 85 WES]

TO: Mr. S. R. Hright, Director
Envi ron-ntal Division
U.S. Oepar&nt of Energy

L-59-D 1 We, the undersigned, note with pleasure that South Carol i na”s The SRS has been i n operation continual 1y since its
Savannah River Plant has been closed because i t has been releasing beginning about 35 years ago. Lluri ng that period,
toxic contaminants, and that a deci si On ~ 11 be .-de On June 25 =
to whether or not the plat should remain closed.

elements of the Site have been shut down for
umdif i cati ons or for 1ack of need over varying
periods of time. For (approximately) the past 2
years, K-, L-, and P-Reactors have heen shut down
for edifications. This EIS deals with the
continued operation of those reactors. DOE P1ans to
publish the Record of Decision on the continued
operation of K-, L-,. and P-Reactors no sooner than
30 days after a notice is publ i shed i n the Federal
Register on the f i 1 i ng of the Final EIS with the
U.S. Envi ron~ntal Protection Agency.

In view of i ntemati anal developments, there is no 1anger a need to
increase our nuclear weapons stockpile. 8ecause re-apeni ng the

1-59-02 plant wi 11 add to the radioactive contamination of the surrounding The need for nuclear weapons is beyond the scope of
envi ronwnt, we urge you to take al 1 necessary steps to assure that
the Savannah River P1 ant r-ins c1 osed.

this EIS. Also, please see the response to Cement
L-Od-02 on waste managant and envi ron!nental
restoration.
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L-60 COMMENTS OF JANE TOLLISON AND VIRGINIA ROBAROS

This is our third presentation to be submitted for publ i cation
without amendment i n regards to the department of energy’s
environmental impact statewnt:

We noticed that you did not address need, intentionally
ignoring it, an item that many speakers have voi ced a major concern
for. After examining the OOE1s EIS for the SRP, we find that the
need for ~ (synonynmus with noncontaminati on) is overlooked -

L-60-01 that the necessity for producing nuclear weapons, which would The need for nuclear weapons is beyond the scope of
contaminate the American land that we love, is a given. We do “ot this EIS.
accept the given assumption that SRP is desi red or needed. We do
not accept nucl ear weapons as the deterrent to differences i n
ideology; therefore, the entire premise on which the facility exists
- that there is a need - is a false one.

y

m Any industry hi ch impacts negatively, that is, not naturally,
.
U on the envi ron~ntal state prior to the industrialization of this

nation has no need to be, especially an industry that affects 1 iving
things molecularly. The plant !s products and by-products are
offensive to our world’s creatures because they introduce
abnormal i ty to them. The creation of abnormality is il 1 ogi cal , and
this is a reason the production of nuclear weapons at SRP must cease
and the plant be decommissioned from any use: the changes that i t
brings to 1 i fe and wi thin the confines and surrounding areas of SRP
are unacceptable e to a viable and knawledgeabl e citizenry.

For the third time we request that SRP be decomi ssioned and
decontaminated without further pollution of land, air, and water.
tiatever is environmentally unsound is detrin!ental to life and
therefore should cease.

YOU say the defense department determines the need to n!ake
weapons of such deadly cal ibre. We object to the Nazi Mntal i ty of
,,we j“~t fol Iow orders to destroy .,, Your negligence wi 11 kill uss

but then so wi 11 your success.
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L-61 C~S OF .JIM LOONIS

Department of Energy

Re: DEIS regarding Savannah Reactor Startup;

L-61-(S1 My name is Jim Loomis. 1 spoke far stopping all plutoni m COments noted.
production and going to cold standby and disass~ling all such
capabil i ti es in the year 2000 if conditions permit at the Savannah,
Georgia public input hearing regarding the Deis: Reactor startup.

I am the di rector of the Cetacean Relat i MS Society on the
Island of Maui in Hawaii . I have been asked to speak on the behalf
of S1 i ghtl y ~re than a tri 11 i on cetaceans over 60 mi 11 i on years
represent i ng a quadri 11 i on hale years *O regret that they are
unable to physical 1 y attend this meeting but uaul d 1 i ke to register
their considered opinions. It is this: Flukes against Nukes!

How can I presume to speak for ~al es, you might ask, who are
ever so much wiser than I? Gentl -n, I am a spokes- captive of
the dol phi ns as they are entertainment captives of us in the
oceanari ums. I question their judgement in selecting me too, but
here 1 am.

Though i t has been ❑y fervent m“ sh to speak against the Savanah
61 ight for years, I knew nothing of this DEIS public hearing before
this morn i ng *en I was driving to the Savanah Newspaper for a f rent
page picture of myself, my associate Lana Miller, author of ‘Call of
The DO1 phi nil and our car Aich is painted with a wrap around halo
headed red, white and blue colored dolphin and “USA tour 89 to Save
the DO1 phi n.!, As the picture and story describe, w were in Savanah
to look for two dolphins, Joe and Rosie, *O mre released to the
wild three years ago.

My 1i fe m“ th Wales and DO1phi ns is the subject of Lana’s book
Chapter 20, Ti tied, “Living the Ool phi n Lifestyle. ” Chapter 19 is
cal led llJoe and Rosie Call ing. ” Oo you regard this as a
st rangefl uke that our search for Joe and Rosi e brings me as the next
chapter to speak for them against Nukes? I do. My book,
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STRANGEFLUKE is a hi story of 20 such dolphin and tiale guidance
i ncidents that I cal 1 “strangeflukesli.

Another such STRANGEFLME is that the day after completing a
three month USA tour in 79 with a 120 foot hot air smi 1 i ng whale
balloon FLO to publicise the plight of the whales culminating in a
white house appearance with President Carter and Japanls premier
Ohi ra as covered in Life Nagazine, I discovered the Anti-Nukes march
was the following day, The next chapter. And being captain of the
tour then, I created a huge red banner—FLUKES AGAINST NUKES—and
our smi 1 ing FLO thus adorned led that parade. Having thus
establ i shed in the most rigorous scientific manner my role as
will i ng but captive spokesman for the whales, I continue.

I speak for 60 million years of cetacean evolution prod”ci ng
the largest creature, the largest brain and the greatest
largesse: —-the Blue whale, The Sperm whale and the Oolphin. My
organization through grants for 14 years has pursued ways to enhance
relationships between human and Cetaceans. I have just spent a
mnth swiming with wi ld dolpohins in the Bahamas. Though my
specialty is skindiving to 100 feet with Pods of humans playing
msi c generated by the changing body position distances and nmtion
as a human/cetacean body language mode offering for their
recogni tion I must say that not harpooni ng, or taki ng thei r food, or
netting or pl utoni uml y radiating them to death are wonderful ways of
all owing there to be cetaceans whose rel ations we can then enhance.
The wisdom of this insight leads me to repeat: FLUKES AGAINST
NUKES . NOW!

Whale Conservation action dated from that year 1979; let us
hope Life Conservation, i .e., No Nukes, no more plutonium, dates
from this year.

Please excuse my anger or seeming disrespect. 1 believe we are
all doing our best this second, b“t ne” seconds continue to fol 1 o“
with the option of our changing course 1 est we arrive at where we
are headed: A TOXIC UNLIVEABVLE PLANET1

May we all rise to this occasion. Peace wi 11 have enormous
chal 1 enges for us al 1. To give up the further creation of plutonium
monsters is only the first step. But we must take i t NOW! Eternity
is asking you to stand and be counted now. Now! For 1 i fe! For
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mil lenia of unimaginable e growth in peaceful , cooperative directions
AND DIMENSIONS. Shut down Savanah ! Oon’ t let one second of worry
about the jobl ess, incl uding You, stay your deci sion. One hal f
second is O.K. ABSOLUTELY NO FURTHER CREATION OF PLUTONIUM. Show
us you can clean up your mess and we” 11 tal k about i t then. You
clean up your room children, we’11 talk about ice cream!

That n!an after only a few hundred years of technological
evolution would risk the Habi tat destruction of these ancient
creatures in the name of “national Security” must reflect upon our
unspeakable arrogance, near total confusion regarding true
priori ties and unparalled shortsightedness. Sufficient plutonium to
ki 11 these large creatures and the sea’s ~mallest, the phytophora,
that dwell i n the top two i riches and provide most of our oxygen has
al ready been dumped into the sea in barrels of 1 ifetim 20 years
over twenty years ago. The hales would 1 i ke to politely suggest
that these barrels assuring our connnon doom be 1 ocated, recovered
and sealed in ceramic using al 1 avai Table n!anpower and technology
and at the greatest speed.

That the Department of Energy would be wasting this
historically irreversibly crucial time asking for public input on
decisions they have al ready made for “national Security”
reasons—when superpower leaders have agreed upon the end of the
arms race shows either that the mi 1 i tary industrial complex runs
Bush and the world, or that the chain of command is broken or
dangerously S1 uggi sh and i responsive. To debate “How much more
plutonium to create,, when the issue is ‘rHow to protect ourSE’lve5 and

all 1 iving beings from what has al ready been created?” is to indulge
i n Neroesque 1 el sures only permitted the certi fl ably insane.

That the 00E WOU1 d even suggest an environmental impact
statement procedure 1 et alone purporting no environmental i~act
when we are tal king about the wst dangerously toxic location on the
planet whose cleansing would require more than the entire toxic
waste superfund is to create a cognitive dissonance so extreme i t
must be the tonal i ties of del i berate evil or a vi sion measured i n
microseconds or being generous, next week’s paycheck.

How much longer will the dreams of the m!any be countermanded by
the nightmares of the few? On planet earth, this week, nothing ~re
important is happening than that the south rise up against this
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abomination that the North has placed in your backyard. These
hearings on the Savanah reactor are of historical significance.
will peace get a chance? Will the million forms of life beside our
own be heard, be considered in your equations of !!National
Security?” Nothing has been more destructive of Democracy than this
absorption of the Monol ithic DOE into the Military Industrial
bureaucracy. 1 had a personal interview “ith Pres. Ei se”hower i n
the whi tehosue i n 56. He spoke of this concern. He was right. I
know what Eisenhower WOU1 d say to this DEis. And 1 know what
Einstein would say. And 1 know what most of you would say i f you
didn’t think your job depended upon it. Think Globally now. Act
locally now. Q.i t the imagined dictates of your lousy job and do
the right thing.

I hold a masters in mathemti CS, taught in the University of
cal i fornia and have taught Einstei n‘s relativity for ten years. I
have watched the beautiful questions and mathematical apparatus
reveal the amazing relationship of energy to n!ass as a sole
consequence of the constancy of the speed of 1 ight. This energy
form is surely part of n!an,s destiny. B“t it is for starship drive
and n!anufacturing i n outer space where there are not currents of ai r
or water to distribute it. Into the watery flesh of air breathing
creatures. WME UP NOW! Say NO to Savanah startup and yes to
shutdown of al 1 PI utonium creating devices. Wrong planet. Right
time to act for all of life.

Last month President Bush journeyed to Florida to give a
llThousa”d poi”t~ of Light,, a“ard to ,, Reef Rel ief” for thei r ef fOPt S

i n protecti ng the reef. The Next week the Navy announced they would
be bombing within a mile of this area of America!s last living fast
dying reef to test three new classes of exotic weapons before they
became operational Pardon? Crying in frustration is justified.
Do i t. Then phone the whi te Ho”se and tell their Man. Then get on
TV under some pretext and ask people to cal 1 the Pres. Give them
the number. We did. In two weeks, the Navy called it off. Till we
aren’t looking. Keep looking.

President Bush, pl ease phone the 00E now and cal 1 off anymore
creation of P1 utoni um. EITHER YOU ARE LYING OR THEY AREN’T GETTING
YOUR MESSAGE .
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Surely our deep lack of gentleman yness is being clothed and
hidden by some paralyzingly difficult indistinguishable form of
unwarranted respectabi 1 ity.

Jim Loomis
D< rector
~: ceaceans Relations Society

Pai a, Maui
Hawaii , 96779
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L-62 CO~ENTS OF J. PAUL RUTTER , 111
806 RIVER VIEW ORIVE

NORTH AUGUSTA, SC 29841

June 14. 1990

Mr. S.R. Wright
Di rector
Environmental Oivi si on
U.S. Department of Energy
Savannah R: ver Operations Office
P.O. Box A
Ai ken, SC 29802

Dear Sir,

The enclosed is a copy of a current letter to my Senator,
Senator Thumnd, concerning the Nuclear Plant at SRS.

After reading the environmental Impact Statement on the issue I
have serious questions concerning why we are going to start the
tritium Manufacture again.

If i t matters, I am in favor of closing the entire Savannah
River Site to Nuclear measures. With all the maney spent just to
get the pl ant ready for production, we don’ t need to waste any

L-62-o 1 more. The tax money should be used for research of non- fossi 1 fuels. Alternative uses of funds unrelated to the purpose
If you have any questions please let me know. and need for the proposed action are outside the

scope of the EIS. Please see the response to
Sincerely, Comnent L-02-01 on the need for tritium.

J. Paul Rutter, III
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J. Paul Rutter, III
806 River View Orive
North Augusta, SC 29841

June 14, 1990

The Honorable Strom Thurmond
Uni ted States Senate
Senate Office Building
Washington, O.C.

Oear Senator Thurmond,

I want to let you know of my concern for the nuclear industry
here in Aiken County, South Carolina and the entire world, since the
worl d feels the effects of Aiken’s nuclear acti vities.

I am scared! Yes, scared of the fal 1 out from nuclear
catastrophes and the by-products from the development of triti um.
The waste from the production lasts forever i n relative terms to
humn Iongevi ty here on planet earth. We continue to manufacture the
products, yet we do not have any methods for its disposal . 1 am
worried about the damage to our comunity from tri tium and i t‘s
by-products.

Senator Thurmond, 1 don’ t speak as one who has been influenced
by the press or the current popular cause to support. 1 spent six
years in the Navy serving on board nuclear submrines as an
engineer. I attended the Navy, s nucl ear power school . 1 know “nuclear
theory, its practices, strengths and its weaknesses. One of my
former bosses is now the head of the Energy Comi ssion. My nuclear
background is the same as Admiral Watkins. There are so many
ex-nukes that do not support nuclear power. Of the Navy “nukes” I
know, they are scared of nuclear power too; but because they now
have families, they have “to provide support for them i n some mnner
so they work at the Savannah River Si te.

We have spent almst 2 bi 11 ion dollars getting the plant ready
to produce tri tium. That mney COU1 d have been spent i n the research
of non-fossil fuels for our needs.
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Being an ex-Navy ~, I can appreciate the need for a strong
defense. I believe that Reagan and his strong &ri ca tactics caused
the Soviet bloc to tu~le. tit thatts just it! They have t~led.
They are down. They can not afford to spend the uaney en defense
and their general populations needs. He do not need to spend the
Mney i n the same manner either. Lessen the mney gai ng ti hclear
projects and we solve so many probl ~. Just sit back, be open
minded for a mwnt and think of what w can do.

My career and my other fti 1y -erts careers pmbabl y depend
on the plant being here in ~erati on but we try to be bigger than
wrryi ng about just ourselves, just our generation. ~ need to
perserve our humanity and our wrld. Please be brave and help ui tb
preventing the plant from starting back up.

If I can help you in any capacity in this area please let w
know.

Sincerely,

J. Paul Rutter, III
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LA3 C~S OF FRED CAVANAU6H

Ai ken Speaker A-5 June 13, 1990

L-6M1 Attached are cements I made at the nmming session of the EIS Coants noted.
hearing in Aiken S. C- (6/8/90). I spoke as an Ai ken City Counci 1 man
an~o~yor PmT=. Please nke my co=ts a part of the official

I want to h sure I ‘m heard on this utter.

Any questions please cal 1 m 5-3440.

[Responses to Hr. Cavanaugh 8s caments are given in Ai ken statement
A-051
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6/8/90

DOE Hearing on the EIS to R@-Start Reactors

Mr. Chairman, Comi t tee Metiers and Ladies and Gentlemen,

My nam is Fred Cavanaugh and I1m here to speak not only as a
resi dent of the City of Ai ken, but as a husband and the father of
two young boys, a city councilman and Mayor Pro Tem of the Ai ken
City Concil , and as an employee of the Westinghouse Savannah River
co.

Our family moved to Ai ken in April 1953. We thought Aiken “as
a wonderful pl ace. to 1 ive then and now i” 1990 “e think i t us a“ eVen

better place to 1 IVe a“d raise our fami 1 y. My family is the mst
important thing to me on this earth. Bel i eve me i f I fel t this area
was envi ronmentall y unsafe or for another reason I wouldn, t be
sitting here now. To me one of the greatest testinmnies that
i ndi cates the confidence i n the Hesti nghouse Savannah River Co. and
the safety at SRS is the fact that Ai ken continues to grow, large
numbers of reti rees remain in Ai ken and people continue to come to
SRS to work.

As Mayor Pro Tern I ‘m privileged to represent over 18,000
residents of Ai ken. While I don 1 t propose to speak for each o“e of
them I can say that I have never had one person tel 1 me that they

OPPOs@ the SRS and or reac~or restart. On the other hand 1,VE had
many res~dents express the~r support to SRS. Hi thout question the
vast wjori ty of Ai ken residents, including me, support the Savannah
River Site and the reactor restarts as soon as the Oept. of Energy
and the Westi nghouse Savannah River Co. concur on the startup date.

Mr. Chai rma.n, 1 have neither heard nor seen any technical 1 y
defensible reasons why these reactors should not be re-started.
This s+ te has been in operation now for almost 40 years and there
has bee” m proven, factual negative effect on the environmental
heal th of either the employees or the p“bl ic i“ surrounding towns.
Whi 1 e some people wil 1 try scare tacti CS, and comparisons with
non-similar reactors, the same people are also will ing to risk the
disarn!ament of our country, I,m glad to see that our President, his
administration, the Dept. of Energy and those that speak i n support
of re-start are not willing for our country to be open to this risk.
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The facts are clear, the U.S. Nuclear defensive strength has
been one of the most important factors for peace in the last fifteen
(15) years. Our country, thank God, is still the 1 eader of the free
worth and must conti nue to be for many reasons. But, to be the
1 eader we must continue to have a strong nuclear deterent - a
deterent we hope and pray wi 11 never be used.

I ‘d 1 i ke to take a moment and address the area of safety. From
an industrial safety standpoint, facts distributed i n Ott. 1988
stated that an employee at SRS was approximate y 20 times k
1 i kel y to suffer personal injury than one would be at a typical
comercial nuclear reactor power PI ant. Al so, that one at SRS was
apprOXi~tely 3 times safer than at another typical DOE site.

Concerning ~ safety the records indicate that during the
entire 38+ years of service at SRS there has never been an incident
that put our surrounding comuni ties at risk. And there has never
been an injury or death related to a nucl ear incident.

This is a mrvelous safety record. And if i t‘s compared to
others such as 50,000 traffic deaths a year, or an estimate of
5,000,000 chi 1 dren who smoke and are now 1 iving in our country ho
will die from smoke related disease this safety performance becomes
even more important and significant.

Yes, the facts prove that you and I are mre 1 i kel y to be
injured in our cars going to and from the SRS than we are at work
there. Likewise, the facts show that one receives more radiation
exposure from natural causes each year, by a vast amount, than they
would by working at or near SRS. Page 3-50 of the EIS Report shows
on average we would get approximate y 361.1 MREM from natural and
medical causes compared to 0.1 MREM from SRS.

Mr. Chai -n and Secretary Watkins, this conrnunity has worked
harmoni OUS1 y with the SRS for almost 43 years, and SRS employees
have been important citizens to this community, i t has been a very
good relationship, and we look forward to it continuing with no ill
effects.

1 ask you to study the facts, and mke your decisions based on
the facts, and not the rhetoric and innuendos that you’ 11 hear. Our
nation needs these reactors up and runni ng, our connnuni ty supports
it. Our country h continue to maintain a strong nucl ear deterent.
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Thank you for the opportunity to express my thoughts.

AS one speaker said
(The world is changing and one reason may be the strong
nuclear deterant that the U.S. has had - lets not give i t
UP)
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L-64 COt414ENTS OF RITA A. FELLERS, M.S.
DEPARTMENT OF GEOGRAPHY

uNIVERSITY OF NORTH CAROLINA
AT CHAPEL HILL

CB #’ 3220
CHAPEL HILL , NORTH CAROLINA

27599-3220

COMMENTS ON THE ORAFT ENVIRONMENTAL IMPACT STATEMENT
CONTINUED OPERATION OF K-, L-s MCI p-REACTcIRS , SRp

~ heric Pollution Issu

In my testimony at the Scoping Hearings for this Environmental
Impact Statement, I detai 1 ed extensive y several facts concerning
atmospheric pollution emanating from SRP:

L-64-01 1 ) Emissions plumes originating from SRP have been detected
hundreds of kilometers from the facility.

2) Parti culates, such as the finely divided uranium and
plutonium particulate emitted from the chemical separations
facil i ties as well as the carbon-14 emitted routinely from K, L and
P Reactors, behave much differently in the atmosphere than gases due

L-64-D2 to the 1 @e eddy effect on slopes lee to SRP. This is 1 ikel y to
cause greater than average concentrations of radioactive
particulate on leeward S1 opes throughout South Carolina and Georgia

3) Wherever such parti culates accumulate, a long lasting risk
to the public health is also accumulating; however, to date no

L-64-03 regi onwide environmental surveys documenting particulate
contamination have been rel eased for publ i c revi ew. We do not know,
in fact, whether such studies have ever been performed.

4) Large quantities of such particles have been released over
the operating hi story of the facility, and the Draft Environmental

L-64-04 Impact Statement makes i t clear that 00E intends to continue doing
so.

00E conducts thorough, extensive radiological and
nonradiologi cal moni tori ng of more than 8,000 square
mi 1 es of the SRS environs, and reports the impacts
to public health and the environment annual 1 y in the
Savannah River Site Environmental Report. See
Section 3.5.4 of the EIS.

The SRS moni taring program (P1 ease see the response
to Connnent L-64-01 ) considers these effects.

Section 4.1.2 discusses radiological releases
projected to result from continued reactor operation.

Table 3-13 of the EIS presents cumulative rel eases
of airborne parti CU1 ates over the operating hi story
of SRS .
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Consequent y, i t is clear that a comprehensive, rigorous
L-64-05 regi onwi de envi ronmental moni tori ng assessment needs to be made to Please see the response to Cement L-64-03 on

determine which areas are indeed receiving qua”ti ties of atmospheric releases.
particulate sufficient to cause concern. Nowhere in the Draft
Envi ronmntal Impact Statement ( DOE/EIS 01470 ) is there any
indication that such a study “ill be undertake”, in spite of the
fact that I and others called for the study during the Scoping
Hearings.

on Pa9e 3-31 the Oraft EIS notes,

The general patterns of airflow (and the nature of the terrain)
governs transport direction and speed, whereas smal l-scale,
random eddying of the atmosphere ( i .e. , turbul ence) governs the
diffusion. of airborne material . Turbulence is i“di cated by
atmosphere c stabi 1 i ty classi f i cation. Based on measurements by
onsi te instru~nts, the atmsphere in the SRS region is
unstable approxin!atel y 45 percent of the time; i t is neutral 30
percent of the time; and i t is stable about 25 percent of the
time.

The SRP operators readi 1 y acknowledge the existence of
turbulence and eddying, but they make no mention of the obvious fact
that SRP emissions wil 1 not be restricted to the SRP site when
returning to earth. Further, as the documentation concerning the
lee eddy effect demonstrated, much eddy activity is not smal l-scale,
nor is i t random. It does, however, significant y affect the rate
at which particulate deposit from the pl ume to the earth’s surface
where they can be inhaled and ingested by the general population.

The testimony I submitted at the Scoping Hearing for this EIS
1 i steal three SRP technical reports which documented transport up to
100 km from the site (Pepper and Kern, 1976; Crawford et al ., 1977;
and Carl son and Garrett, 1982). Reports documenting transport of
such distances are i n fact much more numerous than these. Yet, the
Oraft Envi ronmental Impact Statement neither acknowledges nor denies
that there has been substantial of fsi te fal lout transport. It
simply ignores the issue. DOE is not proposing to make any effort
to inventory the total areawide contaminate on pattern and map it.

In spite of this, atmspheri c emissions which DOE expects the
K, L and P reactors to release to restricted areas are much higher
than those permitted by comrcial reactors by very large factors.
Releases of unide”ti fied beta-gamma sources, presumed by DOE to be
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L-64-06 mostly strontium-90, are 41 times the allowed annual restricted-area The 10 CFR 20 1 imi ts ci ted are for determining
release 1 imi ts for three electri c-generating reactors. Unidentified quarterly inhalation 1 imi ts by workers in controlled
alpha releases (assumed to be plutoniuw239) are expected to be 22 areas, and are incorrectly applied to atmosphere c
times the limits permitted for electric power reactors. Krypton-85 emi ss
(metastable) releases amunt to a huge 32, @46 times thoseipermitted

i on$ projected from the SRS reactors. These

by three power reactors, a difference of 5 grders of inaan tudg
emissions benefit from atmospheric dilution factors
that yield concentrations of radionucl ides at and

Eel OW, Table I lists the concentration values pemi tted by 10 ~FR beyond the Site boundary, which are significantly
20, Appendix B, illustrates multiplying by the factor of 6.3 x below applicable 1 imi ts, as described in Sections
100,000,000 ml (10 CFR $ 20.103, footnote 3, P. 263) tO obtain 4.1.2 and 4.1.6 of the EIS. Please see attached
quarterly restricted-area limits, multiplies x 4 to obtain annual Table 1.
1 imi ts and multiplies again x 3 to obtain a 1 imi t for three reactors.

L-64-07

n

k
L.1
.

Especially in 1 ight of the tremndousl y high releases OOE Please see the response to Coannents L-64-03 on
expects K, L and P reactors to emit, the Department of Energy has an atmospheric releases and L-64-06 on 10 CFR 20 limits.
obligation to the people of South Carolina and Georgia to see that a
rigorous regi onwi de assessment of soi 1 -deposi ted parti CU1 ates of SRP
origin is performed, and a detailed map of the contami nation
executed, before it considers restarting the decrepit K, L and P
Reactors. It is unconscionable that OOE would consider restarting
these unsafe radiaoctive relics and compounding the regionwide
contamination problem, before i t has any idea what the dimensions of
that problem actual 1 y are.

Widespread contamination has been documented around Oenver,
Colorado consequent to Rocky Flats operation: around Fernauld, Ohio
consequent to Feed Materials operation: and around Ri chland,
Washington and the Colutiia River Valley consequent to the operation
of the Hanford site. To go bl i “ally forward i” South Carolina as if

such a contami nation pattern were not there is nothing short of
blatant disregard for public health and safety.

L-64-08 The Oraft EIS also failed to address the issue of additional Section 4.1.6 of the EIS describes cumulative
emissions from the F and H chemical separators and other facil i ties releases and their impacts.
whi ch WOU1 d increase were K, L and P reactors brought back onl inc.
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h~ &~ctar One rat I C.IU

The Oraft EIS, on page 4-32, states that the BEIR V report
quantifies that risks of fatal cancers i n the general public WOIJ1d
be higher by ‘three or four ti~sn the factors used in 6EIR 111
(lW). It notes that the EPA standard, ~ich is 3.3 times the 13EIR
III factors, was used to quantify risks of fatal cancers i n this
study, and therefore the revisions co~el 1& by BEIR V should not be
far fmm the current esti=tes. It also states that the EPA risk
estimator was 400 cancer deaths per 1,000,000 person-rem.

L-64-09

L-64-1 O

These remarks underesti~te the factors &i ch LIEIR V re~rts.
BEIR reports. n[I]f 100.000 persons of al 1 ages received a wfIol e

Section 4.1 .2.6 of the EIS describes the

body dose of . .
relationship of the health risk estimator used i”

10 rad of P radiation in a single brief this EIS to the value recommended by BEIR V.
exposure, about ~ extra cancer deaths wuld be expected to occur
during their reuuirling lifeti~s . . n (BEIR V, p. 162). 10 rad
times 100,000 persons = 1,000,000 person-rem. This is twice the EPA
estirnte.

Table 4-4 of BEIR V c~res the tm 1i feti me risk estimates
f w the BEIR III and BEIR V reports, and reports that 1eukemi a
risks are 4.4 to 5 ti~s that of BEIR 111, whi 1e nonl eukemi a effects
are 4.&18.3 ti~s the t- BEIR 111 ~dels for oales, and 4..S_l2.7
tires the BEIR III dels for f-l =s. The Draft EIS does not state
*ether it ~ -1 oyi ng the absolute risk or the relative risk
dels f rorn BEIR III. If it was -l oyi ng the absolute risk mdels,
then BEIR V would be yielding estimates 18 times greater for ml es
and 12 tires greater for f~les, over the BEIR 111 1i feti w cancer
risks.

These differences in the factors force the conclusion that
estimated cancer risks res”l ti ng from the resbrt Of K, L, ad p
reactors are probably severely underestimated, i n spite of the use
of the EPA fowls.

Because the fo~la for cal CU1ati ng total person-reins also The atmosphere c diffusion models used for
depends on atispheri c. di f f usion models di scussed above, an calculating the radiation doses were developed for
additional source of ~jor error is introduced. In general , the the nuclear industry.
atmspheri c diffusion models heavily underestimate PO11utant

Modifications were made to

Concentrations. Thus, person-r- deli .ered to the pop”l ati on w 11
meet SRS-speci fi c requi remnts.

be ~ch higher than anticipated by these atmosphere c nmdels.
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“

L-64-1 1 For these two iqortant reasons, w cannot accept the estimates
of 1i f eti = fatal cancer risk to the general population as being
anywhere near reasan~le. The estimtes contained in the Draft EIS
are 1i kel y to be my factors toa s-11.

COnc1usi on

Unti 1 the Depa*nt of Energy is wi 11i ng to conduct the
necessary regi onrn”de soi 1 survey, and appropriately revise its
meterol ogi cal and fatal cancer risk models, it cannot be trusted to
make any reliable stat-nts concemi ng consequent pol 1uti on and
public heal th i~ct.

Without an approxinatel y accurate remderi ng of actual
pemon-rems, the cost per person-rem of upgrades in safety equi pmnt
such as contai -nt and conf i ne-nt syst- cannot be nude. The
Department should not be pem- tted to reopen these dangerous
reactors with such emissions so high they WU1 d be i 11 egal i n any
other context, while c~lai ni ng that safety upgrades are tm
expensive, based on total 1y inadequate pal 1uti on dispersion and
population exposure wdeJs.

Mtu re Cita

Carlson, D. C. and 6arrett, A. J. Co~rison of simulated to actual
P1utoni urn deposition at the Savannah River P1ant.
DP~&. Aiken, S. C.: Savannah River Plant, 1902.

Cratiord, T. V., et aJ. Atispheri c transport of radi onucl i des.
DP-MS-77-1 16. Aiken, S. C.: Savannti River Laboratory, 1977.

Pepper, D. W. and Kern, C. D. %del i ng the dispersion of atmspheri c
pal 1uti on using cubic spl i ne and chapeau functions.
DP-4eS-76-63, Ai ken, S. C.: Savannah River Laboratory, 1976.

Comi ttee on the Bi 01agi cal Effects of Ionizing Radi ati on,
Health ff t of~ vels of onizin~ Radiation
(BEIR V), &hi ngt~, D. C.: National Academy Press, 1990.

As noted in the response to Connnent L-64-06, the
estimates of of fsi te exposures mde i n the comnent
table are incorrect, as is Comnt L-64-09 on the
interpretation of BEIR V ri sks appl ied in this EIS,
as described in Section 4.1.2.6. Accordlngl y, DOE
is not persuaded by the connnenter that populati on
cancer risks are unreasonably underestimated.

The estimte of collective dose (from Aich cancer
risks are derived) is judged to be the best estimate
consistent with current mdel ing technology.
Further, the transport mdels are generally
val i dated by the resul ts of the extensive nmni tori ng
program indicated in the response to L-64-D1

~ Envi rnn~ta 1 1~, Continued Operation of K-, L-
and P-Reactors. Savmnah River Site, Ai ken, South Carolina.
OWEIS-01470 -Y 1~.



Nucl i de

14C

4’Ar

%,

1311

1 33X=

135X,

10 CFR 20
Permitted

Concentration

2 x 10-3
uCi /ml

4 x 10-6
uC+/ml

2 x 10-6
uCi /ml

6 X 10+
uCi /ml

1 x 10-6
uCi /ml

1 x 10+
uCi/ml

9 x 10-9
uCi /ml

(assuming
sol ubl e f om)

1 x 10-5
uCi /ml

4 x 10-6
uCi /ml

TA8LE

X 6.3 X 108 ml
($20.103) =

Quarterly Limit
er eactor

1,260,000 uCi
= 1.26 Ci

2,250 uCi
. 0.00252 Ci

1 ,Za Uci
. 0.00126 Ci

3,780 uCi
= 0.00378 Ci

630 uCi
= 0,00063 C+

630 uCi
= 0.00063 Ci

5.67 uCi
= 0.00000567

Ci

6,300 uCi
= 0.0063 Ci

2,520 “Ci
. 0.00252 Ci

1

x4.
Annual
~

5.04 Ci

0.01008
Ci

0.00504
Ci

0.01512
Ci

0.00252
Ci

0.00252
Ci

O.000~f268

0.0252
c+

0.01008
Ci

x 3 ReactQrs
= Total
Annual Limit

15.12 Ci

0.03024 Ci

0.01512 Ci

0.04536 Ci

0.01008 Ci

0.01008 Ci

0.00006804 Ci

0.0756 Ci

0.03024 Ci

Listed
Expected
Annual
~

197,000 Ci

(1.97 x 105)

4.17 x 10’
(41.7 Ci)

5.7 x 104
Ci

1.49 x 103
Ci

1.03 x 103
Ci

1.55 x 103
Ci

8.6 x 103

6.3 X 103
Ci

2.29 X 103

Oi fferences

13,029 tires the limit, an error of
4 orders of magnitude.

1,379 times the limit; off by 3
orders of magnitude.

3,769,841 times the limit; off by 6
orders of magnitude.

32.848 ti~s the limit; off by 4
order of magni tude.

102.182 times the limit; off by 5
orders of mgni tude.

153,770 tines the limit: off by 5
orders of ~g”i tude.

126 tires the limit: off by 2
orders of -gni tude.

83,3333 times the limit; off by 4
orders of mag”i tude.

75,727 times the limit; off by 4
orders of mag”i tude



10 CFR 20
Nuclide Penni tted

Concentration

U.-Id. 1 x 10-9
B-G uCi /ml
(gOSr (assuming

assumed) soluble form)

~ Un-Id. 4 x 10-”
L.J Al ha

5
uCi /ml

w ~29pu (assuming

TAOLE 1 (Con’t)

x 6.3 x 108 ml Listed
(520.103) = X4= x 3 Reactors Expected

Qua~t:rl y Limit Annual = Total Annual
De eact or w Annual Limit Releases’

0.63 uCi 0.00000252 0.00:130756
= 0.00000063 Ci

3.13 x 10-4

(6.3i;10-7) (2.52X 10-6) (7.56X 10-6)

0.0252uCi 0.00000010080.0000003024 6.61x 10-6
= 2.52X 10+ Ci Ci

Ci (1.008-X (3.024X 10-7)
assumed) insoluble form) 10-’)

“ As 1 i steal i n Draft Environmental Impact Statement (DOE/EIS 0147D) , p. 4-21.

Differences

41 times the 1 imit; off by one order
of magnitude.

21.85 times the limit. Off by one

order of magnitude.
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L-65-02 A restart is imprudent because the aged Chernobyl-type reactors Please see the response to Cormnent L-13-02 on the
at Savannah River Plant have surpassed their expected 1 i fetime. fundamental differences between SRS and Chernobyl
Among the most serious cancerns we have about the PI ant include: reactors. Section 2. 1.2.5 of the EIS discusses
leaking 1 iquid waste containers, errors and failures in radiation safety; Section 3.9 di scusses emergency planning;
moni tori ng equipment, aging of the reactors, lack of containment i n Section 4.1.2 describes radiol oglcal impacts of
the event of a reactor accident, inadequate fire detection and reactor operati ens; and Appendix B describes SRS
control , poor management and oversight practices, unacceptable moni tori ng programs.
1 evels of radioactive gases released into the atmosphere, off-site
environmental contamination as far away as Skidaway and Tybee
Islands, and the undeni able acute threat to our underground aquifer
from the 16 mi 11 ion cubic feet of high-level radioactive waste
stored i n deteriorating underground tanks.

Al though the permanent shutdown of two of the reactors was a
step in the right di recti on, the faci 1 i ty is so plagued wi th design
flaws and safety problems that all five reactors must be permanently
closed. The Environmental Impact Statement is shortsighted and
unsound, and we staunchly oppose the proposed reactor restarts.

Respectful y submitted,
Gary Hi chael Newberry
Lynne Van Gould
Susan E. Watts
Murphy A. Cooper, 111
Wanda Andrews
James F. Bass, Jr.
Gregory A. Smith
Barry Van Gould
Maureen k. O’Reilly
Eloise R. D“dley
Marguerite B. Ourham
Betroths W. Harris
Eddie E. Harris
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CO~ENTS OF JONATHAN M. SOMERS
1585 EDINBURGH DRIVE

TUCKER , GEORGIA 300B4

JUNE , 1990

This test i mony has been prepared i n response to the Oraf t
Environmental Impact Statement issued by the Department of Energy
regarding the continuing operation of. the reactors at DOE’s Savannah
River Facility.

The OEIS presents a thorough explanation of the processes wAi ch
are involved in the operation of the reactors, as wel 1 as the impact
tiich said operations wi 11 have upon the environment. With regards
to the specific factual information contained i n the DEIS, this
testimony includes a SUPP1 emental docuwnt which outlines the
various inconsistence es, omissions, and other problems with the OEIS
as presented. In perspective with the OEIS as a whole, these
probl ems are relatively minor, and the final EIS could easily be
amended to correct for these.

However, these relatively mi nor problems should not obscure the
fact that there are several fundamental 1 y-incorrect assumPti Ons
hi ch guided the authors of the OEIS. Before evaluating the
detailed anal ysis of the OEIS, it is far more important to decide
whether the stated objectives of the OEIS are reasonable and
correct, and then determine *ether the OEIS itself meets its
objectives.

L-66-o 1 The title of the OEIS itself suggests a fatal flaw i n its P1 ea~e see the response to Comnt L-05-01 on
underlying phi losophy. It i nqIl i es that c.perati on of the reactors at contl nui ng operati on.
Savannah River is a continuing operati on. This is not the case.

From page 1-1 of the OEIS: *’The purpose of the proposed action
is to continue to produce tri ti um and plutoniuw238 to meet nuclear
=teri als production requirements and to provide the capabi 1 i ty to
produce other nuclear materials, such as plutoni u-239. ” This makes
the false implication that tri tium and plutonium are being produced
at SR right now. They are not, as is stated in the cover letter
SUPP1 ied with the OEIS: “The three reactors. . . are currently on an
extended outage. ..” If the true intent of the OEIS is to continue
operation of the reactors as they exist at present, then this would
mean continuing the current extended outage.
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Public demand for the DEIS was to assess the consequences of
restiti of reactor operations: the insertion of fuel and target
rods into the reactor vessels, the operation of prinry Md
secondary cool ant 10OPS, the processing of irradiated assembl i es,
the monitoring and control of each faci 1i t y, and so o“.

The DOE should be ashared that i t expected the public to accept
reactor operations as an presently-ongoing process, One exampl e
uhi ch is -St ~arassi ng to the OOE can be found ~“ page 2-35 of
the DEIS, to rn- t :

L-dti2

,t~e I~lus reactor-yea= of operation at SRS provide a
firm basis for I-cl i able operati on. Syst_ and ~qui pnt
are nai ntained and replaced, as appropriate, to support
rel i able operation of the reacto~. Reactor operators,
maintenance personnel, and inspection penonnel are trained
to conduct noml oprati ng activities according to written
procedures. ~is provides confidence that the reactors
till operate reliably and prevent accidents .,,

It provides no such confidence at all. 1“ fact, it provides OOE has changed the text in Section 2.1.2 ..7 to
confidence that future operation of the reactors will be riddled indicate that the experience provides a basis for
vith the same unplaned and extended outages, operator errors, predictable operation.
mnitoring failures, and other crises ~ich have plagued Savannah
River for decades. Were the operato~ of P-Reactor on August 7,
1986, following ‘nc.ngl operating activities according to written
procedures fien they continued to renmve the control rods from the
reactor even though they vere getting results tiich did not ~tch
their calculations? If anything, the 100 plus reactor-years of
operation are a track record to be avoidd like the plague.

L-66-03 Mith ragards to the n~ specified by the DOE for operation of Please see the response to Coimnent L-02-01 on the
the reactors, it should be pointti out that the current Stockpile need for tritium.
He!norandum - authorad in a radically different political

President Bush approved the

lands:ape. Clea~ly an assess-t of cuwe”t defe”~e ““clear
current NWSMon July 12, 1990.

Imterlals needs 1s a prerequisite to restart Of the ~ea~tor
operations at Savannah River. It is difficult to conrnent on this
aspect of the DEIS without access to confidential information.
However, it is clear that the production levels needed to nmintain
the current inventory are meaningless if that inventory exceeds o“r
IkItiongs actual defense req”ir-”ts, and o“r actual defense
requ~rements are quite si~ly not k“m,n at present.
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On page 1-3, the DEIS states that the current _ is used as
the basis for anal ysis because of lithe 1ong 1ead time, following

L-66-04 enactmnt of a treaty, before recycled -teri als from reti red PI ease see the response to Co~nt L-15-D6 on
weapons WOU1d becom avai 1able”. This suggests that no weapans a= recycling.
presently being retired. In fact, the Mvy has recently retired a
number of notibsolete nuclear =Pns from its arsenal, and Aile
the nature of these weapons and the inventory of tri ti urn (if any)
they may contain is probably classified. the total omi $si on of tbis
retirement from the OEIS suggests that this resource has not been
explored.

L-66-05

It should be pointed out that Wile ODE has, in the Past,
attempted to present itself as the chef wfIo si~l y cooks +atever
order is given to it by the President (via the Stockpile
Memrandum), this DEIS identifies the Secretary of the Depa~t of
Energy as one of the ca-ori gi nators of the Stockpi 1e Memorandum (p.
1-2). Therefore, i t WOU1d se= that 00E has a mre active ml e in
the establishment of defense needs than was previ OUS1y stated.

As for non-defense needs, the 1egal debate over the recent
Gal ileo mission turned up a report from a JPL study +ich nas
comi ssi oned by NASA for the missi on. JPL’s findings concluded that
the use of Pu-238 for that mission COU1d have been eliminated by
using newer 1ightweight, high-yield solar photovoltaics. The
conclusion by DOE that Pu-23S is needed for space applications -Y
be premature; certainly si ❑i 1 ar feasabi 1 i ty studies should be
conducted for the Cassi ni, CRAF, and t~ undesi gnatd Navy mission
before this conclusion is made.

Whi 1e there are other undisputed needs for nuclear -teri als in
medical , connnercial , and research applications, the extreu?l y -11
volumes of mterials required (ds well as their lack of time
constraints ) mke the alternatives to Savannah River more
attractive. For example,” al tbaugh cotnnercial r~ctors cannot be
used to produce tritium for defense purposes, they might be used to
produce t ri t i um for non-defense applications; the DEIS =kes no
claim to the contrary.

Another fundamental assumption that 00E -kes in the OEIS is See the response to Comnent L-Q5-D2 on reactor
that there are two categories of safety measures: those that are Safety .
prerequisites to restart of the reactors, and those that are not
scheduled for completion until after reactor restart. In all ,
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Section 2 of the OEIS identifies thirteen categories of technical
safety modi fi cations and a plethora of tnanage~nt policy changes
hi ch are not considered essential to restart by 00E.

This is yet another embarrassment to 00E. It is a Clear
statemant that 00E can and wi 11 operate its reactors without taking
all possible safety precautions — implying that certain kinds of
safety are ‘nonessential . ,8 There ~a” be nO ,,nonessential” safety

measures. While this would be embarrassing if the omissions were
confined to ‘“minorn, technical items, it is disastrous i“ the case of
two PO1 i cy changes tii ch should have been prerequisites not only to
restart but also to the c~mpleti On Of this EIS.

The first of these policy changes was recommended to 00E by the
National Academy of Sciences and the National Academy of
Engineering. NAS/NAE recommended that 00E clarify its safety
objective for reactor operation so that the Department could achieve
and maintain the desi red level of safety. On page 2-49, 00E states
that the NAS/NAE recommendation wil 1 be i~lemented ‘Ii ndependent of

L-66-06 resumption of productions. 00E wi 11 therefore operate the reactors
wi thout def ini ng an acceptable level of safety. In fact, this
definition should have been created prior to this EIS process, and
the completion of the EIS without i t is a serious flaw in the
underl yi ng phi 1 osophy of the EIS process.

L-66-07 The second (and very simi Tar) pol icy change originated from
00E’s own Advi siory Comi ttee on Nuclear Faci 1 i ti es Safety. The
ACNFS criticized 00E for bringing the reactors to an acceptable
level of safety without defi “i ng that level . O(JE has responded by
forming a committee to identify and evaluate safety concerns at the
reactor facilities. However, the findings of this conanittee will
not be part of this EIS. While OOE has indicated that most problems
“i 11 be resolved prior to restart, it has effecti vel y si de-stepped
the public review process by removing the comi ttee 1s findings from
the scope of the EIS.

Before this or a“y EIS ca” be accepted by the pub] i c, OrJE ~u~t
clearl y resolve these three fundamental problems: ( 1 ) that the
no-action al ternative is not continued operation of the reactors,
(2) that the need for nuclear mterials has not been cleaI.I y
establ 1 shed, and (3) that there is no such thing as a nonessential

P1 ease see
L-44-29 on

the responses to Comnents L-05-02 and
reactor safety and safety improvem”ts.

The safety improvement process starts with ensuring
an acceptable level of safety, then inking periodic

upgrades t? increase that level of safety. The SRS
reactors WI 11 not resume production unti 1 they have
establ i shed this acceptable level of safety. The

upgrades and mOdi fi cations scheduled for completion
before the resumption of production are those
necessary to establ ish this acceptable level of
safety. Some upgrades and modifications are not
necessary to establ i sh on acceptable level , but
rather to bui ld on that level OOE is not sure
which comi ttee the cement refers to, but the ACNFS
and the DNFSB have provided i“p”t to oOE in
determining the acceptable level of safety. in
performing these duties, they have access to a broad
range of i nfonMti on, includi ng fi ndings from other
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safety measure. If these three problems can be resolved — and this comi ttees. Section 2.1.3 of the EIS discusses
seem unlikely — then the specific i terns which are identified in external oversight issues. Also, please see the
the accompany ng document must also be addressed. response to Co~nt L-OS-02.

1. OEWD FOR PLUTONIUK238

Page 1-3 refers to the demand for P1 utoni u-238 for space and
mi 1 i tary applications. However, a JPL study in connection with the
recently-1 auched Galileo mission indicated that solar photovol taics
could be substituted for P1 utoniuu.-238 RTGs with no impact upon that
mi ssion’s objectives. If photovol tai cs were used for the NASA CRAF
and Cassini missions, the remaining demnd for plutoniu~238 as
outl ined in the DEIS would be as follows:

00E applications 6.1 kg
Unspecified U.S. Navy mission 25.5 kg
!.lorki ng inventory 17.9 kg

TOTAL 49.5 kg

The OEIS states that approxin!ately 59 kg of plutonium-238 are in the
present inventory. Therefore: more than enough Pu-238 exists at
present to support these requ~ rements. It is also unclear from the

L-66-08 DEIS why 71.1 kg of PU-238 must be produced if 17.9 kg is simply P1 ease see the response to Cofmnent L~31 on
going to remain in working inventory. If this working inventory pl utoni UR-238 inventory.
were available for use, then one of the two NASA missions could
retain its present PU-238 RTG configuration and only one mission

L-66-09 would requi re retrofi t for photovol tai CS. The final EIS should Please see the response to Cownt L-48-42 on
adequately and ful 1 y address alternatives to Pu-238 RTGs for these identified needs for plutoniuw238.
missions.

2. oEMO FOR TRITIUM

L-66-lo One of the fundamental premises of the OEIS is that the option of Please see the response to Comnt L-02-01 on the
producing tritium i n a con?nercial reactor is not considered viable need for tritium. National pol i CY does prohibit
because i t contradicts current U.S. pol icy. However, that PO1 i CY is comrcial reactors from providing nuclear n!aterials
speci fical 1 y intended to separate comercial uses of nuclear for weapons use.
mterials from defense uses of nuclear materials. In the strictest
sense, this COU1 d be interpreted as a twa-way street, i .e. nuclear
materials hich are U1 timtely intended for use in comrcial
aPPl i cati ons should not be produced i n mi 1 i tary reactor prog”ra~.

While this is not likely to be a point of debate in treaty
negotiation and en forcewnt, i t could be argued from an economic
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standpoint that the government is effective y and improperly
subsidizing civi 1 i an industrial concerns under the auspices of the
nuclear weapons production budget, as those industrial concerns
would otherwise have to develop their own reactor programs (at
substantial ly greater expense than that which they presenl y pay to
obtain the same materials) to meet their own production requi rements.

L-66-1 1 The DEIS does not itemize the demnd for tri ti um for weapons
purposes vs. cormnercial purposes ( indeed, i t does not state the
total tritium demand at all). The final EIS must identify the
demand for tri ti urn for nonmi 1 i tary appl i cations and explain uhy this
portion of the overall demnd cannot be met through production i n
cormnercial reactors, possibly with assistance from the civi 1 i an arm
of the ODE in the design of targets for connnerci al reactors.

m
L-66-12 Hi th regards to the mi 1 i tary portion of the demnd for tritium, i t

~ is absurd that the DEIS should rely on the 1989 NWSM for the basis
of its analysis. The production of nucl ear materials without the
prior establishment of the need for those materials in a serious
offense, especial 1 y tien present needs are so clearly diminished
from the needs envisioned in January of 1989.

L-66-1 3 The OEIS also does not reflect what impact the ongoing retirement of
obsolete weapons has upon the current inventory. If this is treated
in the classified appendix, it should be stated as such in the body
of the document. The final EIS should clearly state the impact of
ongoing weapons retirement.

3. THE !rNO ACTION1l ALTERNATIVE

L-66-14 On page Z-4, the OEIS defines the “o-acti ~“ alternative ~S ~,”.
change from a current level of management intensity or current
management di rection,n.

The DEIS then proceeds to elaborate on the changes of management
practices which wi 11 be made to improve oversight and supervision of
reactor operations. Section 2.1.2 .8.1 plainly identifies “the
procedural modifi cations being implemented before the resumption of
production and as part of the continuing improvement process in the
areas of huwn per fownce and mnagement systems. nm These i “elude
addi tional personnel , new structures in the mnagement and oversight
of the facil i ty, procedural revi sions, and so on. Other references

Please see the response to Cement L-4E26 on
comerci al and research and development needs for
tritium.

President Bush approved the most recent NWSM on
July 12, 1990.

Please see the response to Connneot L-15-06 on
recycling.

The definition of “no-actionv’ is taken from the CEQ
ol~orty Most Asked Questi ons COncerni ng CEQ’ s

National Environmental Pol icy Act Regulations,, (46
FR 18027); please see the response to Connnent
L-W04 on the defi ni tion of ‘ano-acti on.,<
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L-66-15

L-66-17

L-66-18

to management additions and improvements also exist throughout the
document. Cl early this cannot be interpreted as “no action”.

4. FIRE DETECTION AND SUPPRESSION

Pages 2-16 states that a comprehensive program wi 11 be instituted
“to assess fire risk and identify and addi ti anal necessary detection
and suppression systems’s. This assessment should have been
completed prior to the release of this DEIS. The EIS cannot
properly be completed without this information.

5. CORROSION PREVENTION IN COOLANT LOOPS

Pages 2-19 states that ‘tperiodic injections of nitric acid are
“ece~~ary,, to prevent degradati on of alumi num and stai nless $teel i n

the cool ant 100PS carrying heavy water. However, no i ndi cation is
given as to whether this is an automated process or a manual
process, nor as to what mnagement practice provides assurance that
these injections are carried out as requi red. The EIS should
clarify the intervals between injections and the engineering and
management procedures invol ved i n conducti ng these injections.

6. ULTRASONIC TESTING

Also on page 2-19, the OEIS states that ‘Ii nspecti on of K-Reactor is
under way. ” The inspect ion of K-Reactor should have been completed
prior to authoring of this DEIS, and should be completed prior to
the release of the final EIS.

Futhennore, the DEIS is particularly vague about its findings, and
states:

Some geometric indications associated with the original tank
fabri cation welds were observed. Al though these are not flaws
or cracks, the Operating Contractor has proceeded with UT for
K-Reactor before resuming producti on. This wi 11 ensure tank
structural integrity and provide addi ti onal confirmation of the
P-Reactor fi ndi “gs. [Emphasis added. ]

The DEIS does not define a “geometric indicationnd, and the term is
not i n wi despread use among structural engi neers. Further
clarification of the exact nature of these findings is essential

Section 2.1.2.3.1 of the EIS describes the current
status of the reactor fi re protection systems, and
of the project plan for completion before the
resumption of production. The SRS fi re protection
program is a continuing activity.

The cement refers to a routine water-chemistry
n!anagement practice that does not affect the risk of
accidents or influence effluents. The i nclusi on of
this detai led plant operating information in the EIS
would not add material 1 y to the inforn!ation requi red
by the deci sionmaker or the public.

The status of UT inspections of the SRS reactor
vessels has been updated in the EIS. Section
2.1 .2.3.2 of the EIS discusses reactor safety.

DOE has revised Section 2. 1.2.3.2 to read ‘,geometri c
reflectors .10 In addi ti on, DOE has expanded the
discussion of ultrasonic testing to describe the
outcome of K- and P-Reactor tests.
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L-66-19

Furthermore, the results of K-Reactor inspection will only ensure
tank structual integrity if said results find no flaws or cracks; it
is folly to assure the nature of the results prior to completion of
the testing. Finally, no matter hat the outcome of the K-Reactor
tests my be, they provide absolutely no ‘Additional confinnatio” of
the P-Reactor findingsct; there is no causal relationship betwaen the
testing of one reactor vessel and the status of another.

7. ONGOING SAFETY IMPROVEMENTS

A number of safety measures are “ot planned for completion before
the resumption of production. The suggestion that some safety
measures are not important enough to complete prior to production is
ridiculous and must be stamped out. These measures include:

From page 2-20: ,,Ne” lubricating oil systeMS fOr the reactor

coolant pumps and their associated AC and OC motors are
planned, but not scheduled for completion before the resumption
of production. .ll

From page 2-22/23: “...27 new monitoring thimbles will be
installed in each reactor. . .18

From page 2-23: “.. .improved incident wnitoring circuitry
. ..will heIp to eliminate the vulnerability to single failures
that can initiate multiple spurious and misleading alarms ...,,

From page 2-23: “.. . installation of state-of-the-art,
processor-based calculators for all three reactors ...,,

From page 2-24: ,, The di~assetily monorails will be upgraded to

meet current American National Standards Institute (NSI)
standards. . .“

From page 2-24: “Existing relays and the computer that
controls charge and discharge %chine operations will be
replaced. ..11

Response

The i~lemntation of safety ~asures is a
continuing process. All safety masures are
important; however, some have priority over others.
Consequently, the accomplishment of some safety
actions is appropriate after the resumption of
production. Please see the responses to Co~nts
L-D5-02 on reactor safety and L-44-29 on safety
improvements.

From page 2-29: ‘>Additional modifications to the diesel-driven
ECS booster pump will consist of instrumentation and control
room al arms.. and a strainer bypass line. ..18
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From page 2-31: “.. . modifications are planned to provide
seismically-qualified equipwnt to amnitor essential reactor
parameters outside each reactor control room. ”

From page 2-32: ,,variou~ diesel generators are to upgraded

through the installation of additional fuel and lubricating oil
suppl ies. . . ‘i

From page 2-32: ,, The ~eliabil{ty of the REDS will be imprOved

by the replacement of emergency bus feeder cables ...”

From page 2-32: ,, Reactor j“~trumntation loads will be re~ved

from the emergency buses and transferred to existing, rebuilt
motor-generator sets that will have new backup batteries. ”

From pa9e z-33: HAn emergency power load sequencer will be
installed to connect safety equipment automatically to the
emergency buses. ”

From page 2-33: “Miscellaneous upgrades: Automatic transfer
switches will be replaced with new sw~tches; the firing
circuits for redundant supplementary safety system valves will
be separated and isolated to achieve independence in the
circuits; the tw ewrgency diesel generators will receive
reliability improvements through the replacement or upgrade of
such support systems as the diesel governor, lubricating oil,
fuel oil systems, and the generator control system.ll

8. APPROVED OUTFALLS

L-66-7-o While it is admirable that SRS intends to apply for NPDES permits as
stated on page 2-26, SRS has not yet applied and these permits have
not yet been granted. Therefore the statement is virtually without
content.

Response

AS a result of cements received on this issue in
the OEIS, DOE is reevaluating tritium disposal
options while continuing to use reactor seepage
basins for the disposal of disassembly-basin purge
water. 00E would require an NPDES permit if, after
this reevaluation, it negotiates the use of direct
discharge with EPA and SCDHEC. Please see Section
2.1 .2.3.8 and the response to Comnt L-45-03 on the
discharge of purge water.
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9. RELIABLE OPERATION

L-66-21 OOE should remve this paragraph from page 2-35 and the DEIS with Please see the response to Comnt L-66-02 on
all possible haste. The 100-PIus reactor-years of operation at 5RS
have been far from troubl+free.

predictable operation.
If anything, this establishes a

firm track record tiich should have us all expecting annual reactor
incidents upon resumption of prod”ctio”.

10. 00E STAFFING

L-66-22

L-66-23

Page 244 states that 00E hopes to provide four Area Engineers for DOE has revised Section 2.1.2.8.1 and Figure 2-9 to
each reactor area. No statmnt about the number of personnel to be discuss the reactor shift personnel co~lenk?nt.
present prior to restart is made. The final EIS should specifiy the
nuder of 00E Area Engineers required prior to restart of any given
reactor. In the absence of this infowtion, it is logical to
require four engineers per area prior to restart — Aich seem not
to be the case at present.

11. NAS/NAE RECO-ATIONS

From page 249: Ill”dependantof res~tion of production. ~ is
developing a department stat~nt for the identification and

qPPlicat~On Of safetY objectives that will draw on avail~le
lnfomtlon from the NRC, the International Atomic Energy Agency,
and other applicable sources. ”

One is left m“th the impression that DOE is Iaughi”g behind the
backs of the NAS and the NAE. The NAS/W reco~ndations are The safety i~roveinents being made are responsive to
meaningless if they are considered secondary to the operation of the
facility and the production of wapons materials. These goals

the wMAE recormnendations. Please see the
responses to Co~nts L-05-D2 and L-29 on reactor

should not only be co~leted prior to res”~tion of prtiuction — safety and safety i~rovem”ts.
they should be completd prior to fomlation of the final EIS, as
their definition is pivotal to the assessments nde in the EIS.

Also from page 2-49: “The fAAS/NAE concluded that 00E needs to
revise its Orders to specify clear requir~nts and deadlines for
impl~tation. (( Ironically, DOE claim that it plans to do so, but
has set no clear requirement or deadline for co~letion of the task.
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L-66-25

L-66-27

L-66-28

L-66-24 Page 2-51 states that the NAS/NAE report identifies concerns over
reactor aging. DOE’s response seems only to concern the three
reactors at SRP which are capable of operation. The final EIS
should also identify sny acute aging phenomena tiich are observable
at the twa inoperable reactors at Savannah River, and address
*ether these phenomsna (if any) apply to the remaining three
reactors.

Nhile it is co-ridable that DOE plans to complete first portion of
the Probabilistic Risk Assessunt prior to resumption of production,
this should have been covleted prior to the release of the OEIS and
the final PRA should be comleted prior to the release of the final
EIS, with its findings incorporated into the EIS. Likewise, the
SAAP should be a fund-ntal prerequisite of the resu~ti on of
production.

12. ACNFS REC~ATIONS

Just as the NASN chastised 00E for f ai 1i ng to define acceptable
safety criteria, the ACNFS accused 00E of attempting “.. . to bring
the reactors to an acceptable 1 evel of safety without defining that
level” (p. 2-57). klhi 1e DOE P1ans to require the RIHP Issue
Management Comi ttee to COUIP1 ete a revi w of al 1 safety issues prior
to resumption of product: on, this review should properly have been
COMP1 eted prior to release of this OEIS and should be concluded
prior to release of the final EIS.

The paragraph regarding the ACNFS reco-ndati on over U1 trasoni c
testing reads: ‘The Operating Contractor performs UT and visual
inspections, Aich is an ongoing program. ” The ACNFS co-n! was a
reaction to the K-Reactor restart strategy document, and so I t is
ironic to note that UT of K-Reactor has not yet been completed.

13. GASEOUS RELEASE ~ITORING

Page 2-62 states that “Al 1 gaseous radioactive releases through the
K-, L-, and P-Reactor stacks are nmnitored continuously. ” ~is is a
debatable issue, since radiation monitors have occasional y escaped
mandated inspections, frequently swayed out of cal i brati on, and even
f ai 1 ed. The final EIS should address the need for msnagmnt
assurance that radiation nmni tors are regularly inspected to assure
rel iabl e and accurate operation.

AS indicated in Section 2.1.2.3.2 of the EIS, 00E
has found no 1 i fe-1 iti ti ng mschani SIDS in the SRS
reactors. There are no useful data to be obtained
from C- and R-Reactors on aging issues because they
no 1onger receive ~ereal stresses or neutron
exposure.

P1ease see the response to Coament L-5M9 on the
PRA.

P1ease S* the respnse to Co=nt L-05-02 on
reactor safety. In addition, the RIHP is an ongoing
process that priori ti zes safety issues, including
any new issues identified during testing activities
perfoti after publication of the Record of
Oeci si on.

Section 2.1.2.3.2 of the EIS has b-n expanded to
present the current status of the UT program. As
noted in that section, the UT inspections of K- and
P-Reactor have been cowl eted, and that of L-Reactor
began during the fal 1 of 1990.

The moni tori ng of release points for atmosphere c
releases is requi red to -t applicable EPA
-ni tori ng requi rats defined under 40 CFR 61.93
(b). DOE continues to work with EPA to ensure
coql i ante with appl i cable requi rements.
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14. OTHER TECHNOLOGIES

In the discussion of other potential sources of tritium, a fal lacy
exists i n the OOE’s argument against a 1 i near accelerator. The
cl aim is made that the 1 i near accelerator is an energy-intensive
process, requiring 900 mgaWatts of electrical power; this is
contrasted to the 175 megaWatts require for the operation of the
three SRS reactors. However, the DEIS fai 1s to note the three SRS
reactors also require enriched fuel as a neutron source, and that
considerable potential energy is released in the burnup of this fuel
which accounts for a large portion of the discrepancy. In effect,
the linear accelerator requires primarily electric power to produce
neutons, while the SRS process requires enriched fuel to produce
neutrons (with the additional overhead of electric energy to
circulate coolant through the reactor core). The net energy
consumption of the SRS reactors should be computed as the sum of the
raw electrical energy consumption plus the energy which could be
obtained from burning the enri ched fuel in a ~o”ve”tio”al reactor.

The DEIS unfairly dimi sses the prospect of cryogeni call y isolating
tri tium from contaminated water streams. Al though this source is
probably not sufficient to meet the entire tri tium demand, the
exploration of the technology on larger scales is certainly a
worthwhile activity as a parallel effort. [n the long term, i t could
complement the operation of reactors (at substantial y 1 ower overal 1
cost) as a tri ti um source, perhaps el iminating the need for one or

L-66-30 more reactors. Furthermore, research into this area WOU1 d certainly
improve DOEVS image, since the demand for tritium seems ridiculous
to the general public when tri ti urn is being released to the streams
and even to the atmosphere on a frequent basis.

15. SOCIOECONOMIC

Page 4-2 asserts: ,, For the ~~t part, the socioeconomic effects Of

continued operation would be benefi cial . SRS has contributed
substantial 1 y to the ri se i n the standard of 1 ivi ng i“ the region.
The SRS budget for Fiscal Year 1989 “as about $3.2 bil 1 i o“ ; the FY
1990 budget is nearly $3.7 bill ion.,,

The coqari son was based on direct electric power
consumption as an indicator of the 1evel of di rect
utility service support requi red by each
alternative. The reactor fuel-cycle electric energy
support can be estimated by assuming the uranium
fuel-cycle envi ronwntal data promulgated by NRC i n
10 CFR 51.20, Table 5-3, to be appl i cable to the SRS
reactors. As that table indicates, the fuel-cycle
electrical energy requi red per reference ( 1,000 We,
or about 3,100 t4wt) LW reactor year is about 5
percent of the LWRS electricity output, or about 50
Mwe. With an assumed mximum power level of 3,000
Nwt for an SRS reactor, the fuel-cycle estimated
electrical energy requi rewnt, on this basis, would
be 50 Me or 1 ess.

DOE intends to continue research into tri ti um
production technologies and detri tiation methods, as
described in Section 4.5.3 of the EIS. (Baumgarten,
1983, which is cited in Chapter 4 of the EIS,
contains information on the Sulzer process for
detritiation. )
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L-66 -31

L-66-32

The rise i n the standard of 1 ivi ng in the region is not without 00E has investigated socioeconomic c effects Mre
expense. In general , a rise i n standard of 1 iving can be viewed as full y and has included the inforn!ation i n the Final
beneficial when the population of the area and of the nation as a EIS. Also, PI ease see the responses to Cormnents
tiole benefit from the production of new wealth (in the form of L-48-15, L-48-16, and L-*17 on socioeconomic CS, and
goads, services, property development, et cetera). At Savannah Section 3.2.5 of the EIS.
River, no new wealth is produced; the wealth is forcibly taken from
the taxpayers of the rest of the nati on. In effect, the affluence
of the region is subsidized at the expense of the rest of the
Nation. No material goods or other direct benefits arise from the
operation of the Savannah River reactors. The only justification
for their operation is the national defense, and the concrete form
of this justification (the NWSM) is classified and hidden from the
eyes of its alleged benefactors.

16. OCCUPATIONAL OOSES

Page 4-34 asserts that llThe use of the health-risk estimtor
presented in Section 4.1 .2.6 would result i n an excess cancer risk
of 0.02 fatal i ty per reactor-year i n that workforce. ” This would
suggest that the aforementioned 100 reactor-years of reliable
operation have a probabi 1 i ty of uni ty for causi ng 2 fatal i ties i n
the work force.

It is also very unorthodox to perform mthemati cs on dose For stochastic effects such as cancer, the
coimni tments by evenly dividing the total exposure by the number of consequences of exposure are conventionally
workers to obtai n an average per-person dose, si nce i t is very rare detetmi ned by using the collective dose connnitment.
for an entire populus of workers to receive identical doses. Given The EIS also presents the average individual dose
the widel y-varying duties of the range of employees, their differing and the annual 1 imi t to provide a basis for
proximities to potential !ihot spots’!, and the fact that the 400 comparison, because there is no guidance on weighted
people working i n a reactor area are present in shifts (not i ndividual exposures.
simultaneously) , i t is 1 i kel y that most employees received
substanti al 1 y 1 ess-than-average doses whi 1 e a very few recei ved
substantially greater-than-average doses.
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L-67

L-67-O 1

COMMENTS OF OEAN D. HUNTER, JR.
CITY OF BEAUFORT

POST OFFICE BOX 1167
BEAU FORT, SOUTH CAROLINA 29901

( 803) 525-7070
FAX NO. ( 803) 525-7013

June 25, 1990

Mr. Stephen R. Wright
Oi rector
Environmental Oivision
U.S. Oept. of Energy
Savannah River Operations Office
P. D. BOX A
Aiken, SC 29802

RE: Reactor Operations EIS

Oear Mr. Wright:

On behalf of the City of Beau fort, 1 would like to express Sections 4.1.2 and 4.1.6 of the EIS present the
concern and objection to the start-up of the reactor operation until health effects to downriver water users (Beaufort-
such time as there has been complete assurance that the domestic Jasper). The concentrations of radionuclides in
water supply for the City of 8eaufort will not be contaminated or Savannah River drinking water are a small fraction
pose any health or environmental problem for the citizens and other of EPA standards. Also, please see the responses to
water customers. the cements in Letter L-49.

Sincerely,

Oean O. Hunter, Jr.
City Hanager

bwg
cc: Mayor/Council
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L-68 COMMENTS OF MR. AND MRS. PETER W. PAYETTE

Oirector of Environmental Division June 21, 1990
U.S. Dept. of Energy

Reactor Operation E. I.S.

Oear Mr. Wright

I am confident that nuclear waste is destroying the world
environment-water-ai r-ground and killing our people in this
country. The greatest danger is the mssive environment
contamination at SRS at the present time. Forty five (45) years of

L-6a-o 1 waste production of Radioactive material and we have not found a Please see the response to ConmIent L-07-01 on
sure or good way to dispose of it. I personally believe (knew) that radioactive waste management.
area’s in our country that are contained with all the Radioactive
waste can not or will not be cleaned up. It may be moved some tiere

L-6*O2 else at great expense, but is that cleaning up? Just look at the Please see the response to Cownt L-06-02 on waste
reports coming in from all over our country, of the contamination - management and environmental restoration.
Rocky Flats, Colo - Savannah River - Ohio - New Mexico - Idaho and
the list could go on and on. Man, oh! mn will some body lead us
out of this crazy nuclear weapon’s production before it destroys
us! We need a leader to realize the problems it is causing and to
stop throwing money at (OOE) the department of energy (waste) in its
continuation of nuclear weapon’s. The House of Representative’s
passed the fiscal 1991 spending bill of 2.3 billion for production
of nuclear weapons material at all DOE plants by a vote of 355-59.
IS this spending good for the country? The world has changed. No
more Cold War and I think slot of people are tired of hearing the
old statement better “Oead than Redns.

Let’s start thinking of our Grand and Great-Grand children and
not leave this mistake for them to solve (if they are still alive. )

We are told that we face a critical shortage of tritium, but
L-68-03 who know’s? Does anyone in our country really know how much we

have? Remember a little Col. North was selling weaponss to our
suppose enemy and from our President on down no one knew what he
doing (It could have been nuclear weaponns) so how can people
believe now that we need more tritium. It must be the jobs and
large salaries for some people.

Please see the response to Connnent L-D2-01 on the
need for tritium.

was
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If we let our present H-Bombs sit for 30 years with no more
tri ti urn replaced in the bombs and they lost 90% of their
explosiveness, these ‘l~orribl e Weapon’ s“ would sti 11 have enough
force to vaporize large cities and 1 ife. Uasn, t the Atomic bomb!s
used on Japan destructive enough? Before someone says 1 don’ t know
what I ‘m tal king about, fiat about the letter that was sent to
President Bush and Soviet President Gorbachev urging them to
consider a complete nuclear materials production halt (on May 23,
1990). It was signed by seven Nobel laureates, two former Cabinet
secretaries, two former di rector of the Central Intel 1 igence Agency
(CIA) and several leadi .g negotiators of past arms-control
agreements and others who played substantial roles i n the
development of the U.S. Nuclear arsenal . Oo fifty-four (54) of the
top scientists and diplomats in this country know what they are
trying to do? I believe they do! Later years from no” every body
you talk to will say they knew what som of “s are now stating about
all the dangers to our people and the massive envi ronment
contami nation being done.

I hate the statement that the anti -nucl ear coalition is the
least qualified body on which to base a nucl ear pol icy for this
Country. Who is qualified? Is i t our nuclear war experts? We have
them, you know and we have never been i n a Nucl ear War.

The main issue is that it is time to try and stop destroying
our country and call i ng i t National Securi ty.

Sincerely,

Mr. and Mrs. Peter W. Payette
1393 Old Barnwell Rd.
Aiken. S.C 298o1
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L-69 COMMENTS OF TOM CLEMENTS

Written Comnts on the Draft EIS on Restart of the
Savannah River Plant Reactors

Greenpeace Action
20 13th Street

<,,++. 100

30309
)256

. . . . . .
Atlanta, GA

404-876-(
June 24, 1990

AS the comnent period closes on the Oraf t Envi ronwntal Impact
Statement on RESTART of the aging nuclear reactors at the Savannah
River Plant, I would 1 ike to rrake a few cormnents about the EIS and
the just-concluded hearing process.

At the three hearings on the restart EIS, the public spoke out
overnhelmimgl y against the restart and continued operation of the
SRP reactors. The count was approximate y 190 against restart and
only 30 or so in favor. Only two people in Columbia, S.C. and
Savannah, GA spoke in favor of restart. About 30 people in Ai ken,
S.C. spoke I n favor of restart and most of those people who thus
spoke had some form of pol i tical or economi c tie wi th the operation
of SRP. So, i t seems, that the general public has had enough of
building more bombs, while it is a single special interest group,
bound by greed and power, that backs the further operation of the
SRP reactors.

Besides being a referendum which can’ t be ignored by Secretary
Watkins or the preparers of the EIs, the hearings were a signal of a
change i n the public consciousness. Even i n Ai ken, home of the Bomb
Plant, people just wouldn’ t go out to support sowthi ng they know is
no longer justifiable on mil i tary, economic, or envi ronmental
grounds. People who make their 1 i vi ng from operation of SRP finally
real i ze that a changing world is coming, that the role of SRP is
bound to change. And we, environmental and di satmament groups,
stand in support of workers in their right to job protection as the
DOE complex is scaled down. We also stand in support of legislation
i n Congress to promote economic di versi f i cation i n connnuni ti es
around DOE faci 1 i ti es.
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It is now very clear that a growing public voice is speaking
out against nmre nuclear weapons. It is also becoming clearer that
00E workers have an al 1 y in environmental and di samnt groups who
are 1 eadi ng the effort to make the Oepartmnt of Energy truly that
and not the Department of Nuclear Weapons Product i on.

The hearings on the Oraf t EIS were held on extremely short
notice, not giving those interested i n the document tiw enough to
prepare comnt. The hearing schedule was printed i n the Federal

L-69-O 1 Register on May 11, 1990 and the first hearing began 1 ess than three
weeks later on tiy 31, 1990. This amount of time was insufficient
i f the DOE was intent o“ getting input from as many people as
possible ho have interest in this issue. I hereby request that 00E
give a much longer notification period in the future. I would also
1 i ke to know how the ti w between the announce~nt 8s appearance i n
the Federal Register and the first hearing compares with other DOE
EISS and those of other U.S. government departments.

I must add that on my 1, 1990, Secretary of Energy Hatki ns
prejudiced the EIS document on restart by announcing that the
K-reactor would be restarted in Oecember, 1990. Secretary Watkins,
premature announc~nt of restart, without regard for the EIS

L-69-02 process, was an affirmation that he would not take the EIS nor
public coants on i t into consideration before making any type of
decision on restart. I find it quite disturbing that the secretary
has circumvented the EIS process and request that he withdraw his
flay 1 restart anno”nceue”t.

The EIS is a very general documnt and does not cover the
envi ronmental iqacts of reactor operation or condi tions of
operation i n mch depth. The docu~nt reads as i f i t were prepared
just in order that sowthing be presented which could be called an
EIS. The following are some observations about the EIS:

1) The ‘,need questions, mst be discussed more fully. 00E has
classified the discussion on the need for tri tium and plutonium,

L-69-03 ref”si”g to present any infoatio” at all about the supply of those
mterials. The EIS should openly discuss the need question in light
of a changing world situation and the impact of a- control

ODE followed the CEQ regulations on implementing the
procedural provisions of NEPA (40 CFR 1500-1 508) o“
the time requi red far placing anno”nce~”ts i n the
Federal Rwister and news media, and holding the
hearings. CEQ requires a 15-day minin!um limit [40
CFR 1506( c)(21 . In this case, DOE provided 20 days.

00E has not yet decided to continue to operate the
SRS rea~tors, but is prapnsi ng to do 50. SRS is
conti nul ng an ongoing pmgr~ to upgrade the safety
of reactor operation in. a m de variety of areas,
~Y Of ~ich are described In the EIS. NO SOO”@r
than 30 days after the cowl eti on of the EIS, the
DOE decisionnuker till decide whether to continue to
operate the SRS reactors; and wi 11 issue a Record of
Oeci sion in the FAeral Reui ster. I“ addi ti o“, the
OOE deci si onmaker m 11 not authorize the resumption
of production of nuclear tcaterials until he has
deterud ned the satisfactory COW1eti on of the safety
upgrades and ~di fi cati ons P1 anneal for completion
before the res~ti on of producti on. P1 ease see the
response to Co-t L-05-02 on consideration of
safety concerns.

P1 ease see the responses to Comnts L-02-01 on the
need for tri ti UUI and other nuclear nteri als and
L-37-1O on the changing world geopolitical situation.
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negotai ti ens. Rather than basing this discussion on a static
Nuclear Weapons Stockpi 1e ~rand~ (NNSN), the EIS should take
into account the very real passibi 1i t y that the NNSMwi 11 change i n
the short term in order to refTect a drastic domturn i n need for
rnre nuclear 9uteri als.

2) The EIS -st be expanded in its discussion of standards of
operation.

P1 ease see the response to Coannent L-44-30 on NRC
Standards under *i ch the reactors are to be operated standards.

are vaguely discussed, Ieavi ng the reader the impression that there
are no standards uhi ch the DOE is follow. ng. The reactors should,
before restart, be able to -t cozrci al nuclear power standards
as specified by the Nuclear Flegul story Comissi on. ~hoqgh exempt at
this ~nt fom NRC stidards, DOE has stated that 1t 1s tryl ng to
reach NRC standards, but the EIS does not give any type of clear
picture as to how and mhen NRC standards are to be mt.

A nher of other federal bodies, including the Advisory
Coamittee on Nuclear Facilities Safety, the Defense Nucl ear Faci 1 i t y
Safety EIoanf, the DDE Tiger TearI, the National Academy of Sciences
(report after Chernobyl accident), and the kneral Accounting Office
have al 1 nade cats Wut operation standards. Parti CU1ar
~hasis has been put on reactor operator standards. The EIS does
not adequately discuss hau the recomendati ons of the above-n-d
bodies will ~ -t nor hen theY will be met. The EIS, therefore,
should Contal n a full discussion of fiat those bodies have DOE has expanded Section 2. 1.3 of the EIS to address
recomnded and how and when those reco!mendati ons wi 11 be met. this comnt; this section discusses responses to

comnts from external oversight organizations.
The recmndati ons of the other federal bodies mentioned above Section 2.1.2 discusses many upgrades and

are critical to the safe operation of the SRP reactors. In addi ti on modifi cations that are related to these responses.
to discussing operator training standards and conduct, the EIS must
also discuss the following areas (to n- a few) in more detail ,
ti th an analysis of the recmdati ons and i W1 ementati on plans
suggested by the ~v~ federal bodies: a) sei smi c upgrades,
b) need for contain-t do~s, c) fire safety standards, with 00E believes that these i terns are discussed with the
special attention to air f i 1ter systems, and d) diesel generator level of detail appropriate for an EIS.
standards.

The 005 should c1early state that the reactors wi 11 not be
returned to operation .nti 1 al 1 recomdati ons of the
abave-aentioned bodies are met. hy reco-ndati ons not met at time
of restart should be clearly listed in the EIS, with a timtable of Please see the response to Comment L-05-02 on
*en they will be i~lated. The DW mst certify to Congress reactor safety.
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y L-69-09

~

m

L-69-1 O

that all reconnnendation have been met prior to restart, and the EIS
inust discuss how that certifi cation will be determined. (The
above-mentioned bodies should also independent y certify to Congress
that their recomendati ons have been met. )

L-69-08 3) The Probabi 1 i sti c Risk Assessment (PRA) must be completed and
released to the publ i c for review before restart. The EIS should
discuss the review process for the PRA and how the reconnnendations
of the previously mentioned bodies effect the preparti on and
validity of the PRA.

4) The EIS must ful 1 y discuss the standards under which U1 trasoni c
testing is being done on the reactor vessel and pipe welds. The 00E
has reconnnended that UT testing be done on a certain schedule, but
i t appears that this schedule is not being met. Si nce the reactors
and welds have not undergone a 100% UT test duri “g thei I. e“ti re
1 i fetime, the EIS mst discuss why the 00E is not going to meet
their inspection standard prior to restart. In order to met eve”
the OOE goal for UT inspection - once every 5 years - means that a
100% test is long overdue. Therefore, to met the DOE standard and
in order to give a basel i ne by whi ch to judge future UT tests, the
00E must complete a 100% UT test on the vessels and al 1 pipe welds
prior to restart. Once again, the EIS must address how the 00E UT
testing program squares “i th the recoandations of the previously
mentioned government bod i es. Why is the 00E not meeting its own
standard prior to restart?

L-69-1 1

L-69-1 2

5) The EIS is lacking i“ a discussion of support facilities
necessary for reactor operation. It is absolutely critical that all
non-reactor faci 1 i ties necessary for operation of the reactors be
discussed in the EIS. This primari 1 y includes the fuel and target
fabrication faci 1 i ties. Oependi ng on how mny of the reactors are
operati ng, if any, and at fiat power level , the support faci 1 i ties
will, obviously, be effected. The EIS does not ful 1y discuss the
impact of reactor operation or non-operation on these faci 1 i ties.

6) The impact of the lawsuit against operation of K-reactor
without a cooling tower must be expanded. It is likely that a
lawsuit against operation of the K-reactor wi 11 force the DOE to
postpone restart of that reactor unti 1 after the cool ing tower is
fi ni shed. The impact of a successful la”sui t on restart must be
discussed.

Please see the response to Connnent L-44-16 on the
PRA.

00E uses kri can Society of Mechanical, Engineers
(ASME) Section XI Boiler and Pressure Vessel Code
for UT testing, and adheres to the ASME-recomnded
schedule. DOE has updated Section 2.1 .2.3.2 of the
EIS to expand the discussion of ultrasonic testing.

P1 ease see the response to Cormnent
ultrasonic testing.

L-66-27 on

Section 4.1.6 of the EIS describes the cumulative
impacts of al 1 support facil i ti es, and provides an

uPPer bound to those impacts. If the reactors did
not resume production, DOE WOU1 d conti nue to operate
the nonfabri cation faci 1 i ties to process spent fuels
and to process and di spose of waste. 00E wi 11
prepare an EIS that includes more detail on the
envi ronmental impacts of support faci 1 i ties.

DOE is operating SRS under the terms of a Consent
Order (84-4-w) to its NPDES penni t issued by
SCOHEC. 00E has revised Section 5.2.5 to discuss
the current status of the lawsui t.
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7) Oue to the possible placement of the reactors in CO1 d stanby in
the very near future, the EIS must discuss how and when an EIS on

L-69-13 reactor decontamination and decommissioning (O & O) wi 11 begin. The When the need for the reactors no 1 onger exists, DOE
EIS must look to the future more and lay groundwork for the innninent
O & D of al 1 the reactors.

wi 11 prepare appropriate NEPA documentation for the
This discussion must be expanded under decontamination and deconnnissioni ng of these

discussion of alternative three. faci 1 i ties. [t is not considered under Alternative
3 because the reactors are to be maintained in cold
standby, not decomi ssioned.

L-69-14

L-69-1 5

L-69-1 6

8) The EIS must be changed to be a restart EIS, not just an EIS on P1 ease see the response to Connnent L-05-01 on
continued operation. Just as there is an office at OOE on reactor continued reactor operation.
restart, there must be an EIS on restart. The 00E has admitted,
through its creation of a restart office, that the reactors are not
in operation and that restart is the i ssue. Wi thout addressing all
issues associated wi th restart, and not just ‘<continued” operation,
the 00E is setting itself up for legal action by doing an incomplete
EIS.

9) All accidents that are discussed must address accidents
i nvolvi ng both tri tium targets and plutonium fuel . Al 1 scenarios
for accidents during loading, operation, or other handling of target The discussion of severe accidents in Section 4.1.3
elements or fuel must be covered by the EIS. Accidents which are includes the full range of core releases and thei r
graver in magnitude than discussed in the EIS must be covered as associated probabil i ties. Section 4.1.3.1.4
wel 1. It is 1 i kel y that core releases of larger mgnitude than
discussed are possible, and those accidnets must be discussed.

discusses the effects of rel eases from other core
1 oadi ngs.

I stand in support of alternative three - placement of the
reactors on cold standby - and urge the 00E to more fully consider
this al ter”ative. With the di ssol”ti on of the Warsa” Pact and the Please see the response to Comnt L-02-01 on the
excel lent possibil i ty of far-reaching arms control treati es, the need for tri tium and other nucl ear uaterials.
need for more nuclear materials is rapidl Y decreasing (not that they
were ever needed! ). OOE should face the changes goi ng on in the
world and not restart the reactors.

Respectful y Submitted,

Tom Cl ements
Southeastern Nuclear Campaigner
Greenpeace Action
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L-69-1 7

L-69-18

L-69-19

ADDITIONAL CDMMENTS OF TOM CLEMENTS
GREENPEACE ACTION

20 13TH STREET
SUITE 100

ATLANTA, GEORGIA 30309

July 4, 1990

Mr. S. R. Wright
Di rector, Envi ronmental D{ vi sion
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, S.C. 29802

Dear Mr. Wright;

I request that you admit the following brief inquiries into the
record concerning the Oraft Envi ro”mental Impact Statement on
restart of the Savannah Ri ver Plant reactors.

1) On page 1-3 of the Oraft EIS, i t is stated that “approximate y DOE has revised Section
71.1 ki 1 ograms of ‘plutoni UW238 are needed in the near term.’s I commentor’s questions.
would 1 i ke to know how mny missions for which a plutoniu~238 need
is stated have been authorized or funded by Congress or any other
federal agency. Of the ,,currentl y identified missi onsao , especially
a “U.S. Navy mission, ,, “hi ch have been authorized and funded by
Congress or appropriate agenci es? 1s the need for pl uto”i u~238
actuall y demonstrated?

The EIS should clearly state which missions i “volvi”g DOE has revised Section
pl utoni UW238 are authorized and funded and tii ch missions are comentor’s questi ens.
merely o“ the wish-1 i st of particular agency or mi 1 i tary branch.
Oi scounti ng wish-1 i st projects, “hat is the all edged need for
plutoniu~238?

2) Mat is the actual demand for ,tother i sotpes,, (p. 1-3) and can 00E has revised Section
this den!and be satisfied from sources other than the SRP reactors? comnnentor’s questions.
How has this demnd been dteermined?

1.2 to respond to the

I .2 to respond to the

I .2 to respond to the
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L-69-20 3) On page 1-4 i t is stated that “a need for the production of AS stated in Section 1.2 of the EIS, the need for
weapons-grade plutoni um i n SRS reactors could devel OP i n the
future. nn

weapons-grade plutonium is not anticipated at
Given all the dramatic changes i n Europe and the Soviet

Uni on, the fact that the Uni ted States is “awash” i n pl utoni urn, and
present, and near-term continued operation of the
SRS reactors is intended to meet the needs for

the impact of warhead reti rewnt on PI utoni urn stockpiles, the EIS tri ti um. However, prudence suggests that equally
should cle?rl y discuss how a “need” for weapons-grade P1 utonium dramatic changes are possible, if not likely, in
could possibly ‘kdevelop’q in the future. these or other areas of the world, which might

create a future need for plutonium.

Sincerely,

Tom Cl ements
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L-70 COMMENTS OF KAROLYN A. FREEMAN
507 WOODROW STREET

COLUMBIA , SOUTH CAROLINA 29205
JUNE 22, 1990

L-70-O 1

Mr. S. R. Wright
Oi rector
Environment Division
U. S. Department of Energy
Savannah River Operations Office
P. O. Box A

Ai ken, South Carolina 29802

Oear Mr. Wright:

1 am not the member of any radical group such as GreenPeace
(al though I am a Southern Baptist); however, I feel compelled to
make a connnent on the possible continued operation of the K-, L-, Cotmnent noted.
and P-Reactors at the SRS.

South Carol i na and South Carolinians are not expendable.
Georgia and Georgians are not expendable. We “ever have bee”. It
is just that the Federal government al ways thought we were. World
history is being made before our eyes every day. Today, for
example, Checkpoi nt Charl ie was reti red to a Cold War museum. I
believe the time has come to retire SRS as wel 1.

I would like to receive a copy of the DEIS tien it is
available. Thank you.

Sincerely,

Karol yn A. Freemn
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L-7 1 COMHENTS OF DAVIO 1. BRUCK
2209 NARIONSTREET
COLUMBIA, SC 29201

15 JUNE 1990

Mr. S. R. Wright, Oi rector
Envi ronwntal Division
U.S. Oepartmnt of Energy
~oyna~ ~ ver Operations Office

A; ken, SC 29802

Oear Hr. !.lri ght:

We muld like to submit a few cormnents On the draft EIS. While
this document is intended to assess the real and potential
environmental impacts of operating the three reactors and discuss

L-71-01 safety considerations, there is a sickening feeling that the
decision has al ready been made to restart.

L-7 1 -OZ Legitimate concerns of the public laid out at last year’s public
hearings have not been addressed. couching the “need tO prOduce
nuclear materials” as “classified” 1 n Appendix A is unacceptable.

L-7 1-03 Nowhere i n the document has the recent arms reduction and its
implications been discussed.

L-7 1-04 To discuss the health effects to populations on and off site
wi thout independent epidemi ologi cal studies does not mke sense. No
basic data is provided in the EIS on hi ch calculations and
suppositions can be checked.

L-7 1-05 To raise the plutonium maximum permissible concentrations i n
order to comply with safety masures is unethical

P1 ease see the response to Couinent L-69-02 on the
decision for continued operation.

The comnent refers to the scoping meeti rigs, held in
Apri 1 1989; 00E has addressed substantive issues
presented during those meeti rigs, and has prepared
the EIS accordingly.

Please see the response to Co~nt L-02-01 on need.
Section 1.2 discusses potential decreases i n
material requirements.

Section B.1.5 of the EIS contains updated
information on epidemiologic cal studies.

This EIS uses the current maximum permi ssabl e
concentration (HPC). There is no current 00E
proposal to raise MPC values for plutonium.
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And, lastly, the risks posed by future operations at Savannah
River cannot be separated f- the accwlati ng risk to POPU1ati ons

L-71-06 exposed to radiation releases from the site for over three decades. Please see the response to Conunent L-02-02 on the
heal th risks of past and present operation.

The Savannah River operations are responsible for the
radioactivity and other conti nants they put into the envi ronmnt.
A decision to go ~A with reactor restart at Savannah River
invl elves a conscious decision to add to the radiation exposure and
health risk of & people Ao till be exposed. To make the decision
for rnre nuclear weapons *i 1e risking the health our 1and and
people i. n~ -y contributes to our “ati onal security.

Sincerely

hrly L. Bruck

kVi d 1. Bruck

cc: Energy Research Foundation
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L-72 CWWATS OF kAILLIAtl A. L~STE7

20 w 1990

L-7Z-D1

Mr. S. R. Wright
Di rector
Envi ronnental Division
U.S. Mpa*t of Energy
Savannah River Operations off ice
P.O. Oox A, Aiken
South Carol i ma, 29002

Dear nr. Wright
ficlosed are =Y cents on the Oraft Environmental Impact

Statint, Continued Operation of K-, L-, and P-Reactors, Savannah
River Site. Ai ken, South Carolina, ~EIS-0147D. PI ease note that
the opinions ad calculations pres~ted her: do not necessari 1y
reflect the position of the Universl ty of PI ttshurgh at Johnstown.

There is an abvic.us error in section 4.1.2.7. This section
takes i nfo~ti on on the annual average occupational dose to assert Section 4.1 .2.7 has been mdified to indicate that
that the maxinm individual dose is within the 5,000 miT1i rem per the 00E 1imi t is presented for compari son, b~ffi
year 1imi t. 7he -im value cannot be determined from the average. there is no guidance for average exposure.

4-14 has been revised to i ncl”de mximum individual
doses.

Sincerely,

William A. Lochstet,
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L-72-02

ENVIRONMENTAL CONSEQUENCES OF
NO ALTERNATIVES TO

SRS REACTOR OPERATION
nv

w. A. “iOCHSTET
THE UNIVERSITY OF PITTSBURGH

AT JOHNSTOWN*
JUNE 1990

The Department of Energy (OOE) has prepared a Oraft
Environmental Impact Statewnt on the resumption of operation of the
K, L and P reactors at the Savannah River Site (SRS), 00E/EIS-01470,
(OOE 1990). There are five similar reactors, the C, K, L, P, and R
reactors, located at the SRS, near the Savannah River in
southwestern South Carolina. These reactors began operating at
different dates between 1953 and 1955. The presence of cracks in
the C reactor vessel has eliminated it from consideration for
further operation. The R reactor was placed in standby status in
1964 and has been allowed to deteriorate. Furthermore, many
components have been removed as replacements for the other reactors,
thus precluding its operation (OOE 1984). The other reactors have
been shut down since the sumner of 1988.

The mi” purpose for restarting the SRS reactors is for the
production of tritium, tiich is used to boost the yield of fission
warheads and the fission triggers of them”uclear warheads (Mark
1988) . The present U.S. inventory of tritium is about 100 kg
(Al bright 1989). Since this isotope is radioactive with a half life
of about 12.3 years, in one year about 5.5% will decay. Thus, about
10 kg has decayed since the cessation of reactor operations in
1988. The department has met its needs since then by more efficient
management of the inventory (Al bright 1989). In addition, some
tritium has been available from the decomissioni”q of “arheads
under the INF treaty. In addition, the anticipated START treaty is
expected to lead to further deconnnissioni”g. The joint
Bush-Gorbachev statement of 1 June on strategic nuclear weapons
calls for a treaty to be completed by the end of 1990 that would
limit each country of 6000 warheads deployed (New York Times 1990).

*Affiliation for identification purposes only.

Please see the response Cement L-02-01 on the need
for tritium.

“\
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L-72-03

L-?2-04

L-72-05

At present there are almst 9,000 such warheads (Norris & Arkin
19’30). If each warhead contained the sama amount of tritium, which
they do not, this would suggest that there will be no need for
additional production for at least five years, by tiich tinte,
further reductions MY be possible.

OOE is not responsible for determining the need for tritium 00E is responsible for operating K-, L-, and
(DOE 1990). However, the analysis of such a need is required by the P-Reactors. Please see the response to Comnent
National Environmental Policy Act of 1969 (NEPA). To that extent, L-02-01 on the need for tritium,

the Department of Oefense (000) should join with OOE in the
preparation of the final EIS on this proposed action.

As is indicated above, the present tritium inventory is
decreasing at a rate of about 5.5 kg per year through radioactive
decay. Since the operation of a reactor such as those at SRS
produce about 1/80 gram of tritium for each megawatt-day of
operation {Miller 1989), and the SRS reactors operate at a nominal
power of 2400 M for an irradiation cycle of 200 days (Cochran
1987), each of these reactors can produce 6 kg to perhaps 10 kg of
tritium each year. With all reactors operating, this represents a
dramatic increase in the inventory, With should be justified. Please see the response to Con8nant L-02-01 on the

need for tritium.
Alternative

Cowrcial nuclearreactors emp70y boron compounds to absorb
neutrons in control rods, burnable poison rods, and dissolved in the
reactor coolant. If this boron were replaced by lithiuti, the
control function of neutron absorption could be combined with the Section 2.4.6 of the EIS discusses the alternative
irradiation of lithium to produce tritium. If the burnable poison for production of triti”m by comercial facilities.

rods of a typical lDOO MWe pressurized water reactor (PWR) were Wile the conversion suggestion might be technically
fabricated of lithium, highly enriched in lithium-6, approximately feasible, it would require research and development,
one kg of tritium would be produced per year (Miller 1989). There relicensing of the coubnercial reactors, and
are the equivalent of about 66,000 NWe of operating comercial PWR cooperation of the utility owners; in addition, it
capacity in the US. This ‘is enough to produce 60 kg of tritium each would be contrary to national policy.
year, without operation of the K,L, or P reactors. In this case,
the support facilities in the %area could be used for rod
fabrication, as would the F and H-area separations facilities for
extraction of the product from irradiated elemants. Transportation
to and from the appropriate reactors would also be required.

The 00E states in section 2.4.6 that this option is ‘(contrary
to the long-standing national policy to separate the connnercial
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nuclear reactor program from the nuclear weapons production
L-72-06 program. ‘a (DOE 1990). It should be noted that these programs are N-Reactor at the DOE Hanford Reservation is not a

not separated at the Hanford N reactor, which produced both connnercial reactor; ho”ever, it did provide steam
plutonium for weapons and steam for electricity for many years. for Couuriercial electric genevatio”. No national
This policy of separation was instituted in a very different
historical context. The atomic energy act of 1954 came the year

policy prohibits such actions. The ~o”ve~se ,j~~~

after the first Soviet H-bomb explosion.
aPPIY; cO~rcial reactors cannot provide nuclear

J.R. Oppenheimer was being materials to DOE for weapons “se.
stripped of his security clearance, and Senator J. McCarthy was busy
investigating, At that time it was much more important to keep all
in fomtion concerning the production plants and their capacities
very secret. Today there are satellites which produce detailed
pictures of these facilities for all to examine. I“ addition,
general information about reactors in most countries is now part of
general public knowledge. This policy also came about *en the SRS
production reactors were being built, and a new atomic energy act
was needed to permit the construction of the first connnercial
reactors. Also, at that time, the min concern was to safeguard the
production of plutonium. The issue with tritium is quite different
than plutonium. Now, 36 years later, it is time for 00E to ask the
COngress if this policy should be continued, or changed.

Accident Water

In the event of a Loss of Coolant Accident (LOCA) or a Loss of
Pumping Accident (LOPA), the Emergency Cooling System (ECS) would be
used to provide water to cool the core with a flow rate up to 1,200
liters per second. This water is expected to flood the reactor
building, and is therefore removed by the Water Re”oval and Storage
(WRS) system, “hich pumps water from the reactor building sumps into
a 225,000 liter underground tank which overflows into a 1.9 million
liter tank, which i“ turn overflows into a lgO mini On liter earthen
basin (DOE 1990). In response to criticism by the NAS/NAE, 00E is
installing a lining for this basin. The NAS/NAE study specifically
indicates that in the case of a LOCA or Li)pA, if there is fuel
failure, iodine will be carried by the water to the earthen basin
and released to the atmosphere, which is a violation of the
fundamental safety philosophy of confinement (NAS/NAE 1987). At the
maximum flow rate, the two tanks would overflow intO the basin in
less than one hour. Furthermore, the basin would overflo” in less
than three days. Clearly, an alternative is needed.

The construction of a 3.8 million liter tank is suggested,
along with the capability to recirculate and cool this “ater.

---
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Without recirculation, any tank will overflow as is indicated
L-72-07 above. If one considers an accident which occurs at full power of DOE is installing a covered basin liner to contain

3000 MW, and calculates the total decay heat which must be removed fission products. In addition, the moderator

in the first 24 hours it is about 2 x 10 12 joules. This would raise recovery system will perform the function described
the temperature of the 5.92 million liters of water in these tanks for sn!all leaks, and the ECCS will remove decay heat
tI;i~O degrees C. Further heating could likely cause the water to by direct cooling if the process water pumps flood

. ,This water could then be pumped back into the ECS via one of out.
the prlinary coolant heat exchangers which has coolant water flow.
The idea is to patch together a residual heat removal system. In 24
hours it should be possible to determine the cause of the LOCA or
LOPA and generate an appropriate valve alignment for this purpose.
Since such a system would prevent the escape of fission products
resulting in an estimated 450 person-rem, one can justify spending
$450,000 O“ this (DOE 1990). The 3.8 million liter tank would cost

about $200,000. A return pipe and a pump wOuld al sO be necess!rY.
It is suggested to use one of the six primry coolant pumps which
could be removed from the inoperable C or R reactors. It is
expected that this could all be accomplished for less than $450,000,
and would provide mre complete confinement.

Fuel Source

L-72-08
The DOE sets out to describe the cumulative impacts of restart

of the K, L, and P reactors, as is required by CEQ regulations, but
only mentions support facilities at SRS (OOE 1990). In particular,
no mention is made of the infrastructure needed to supply uranium
fuel for the reactors. Typical operation with Mark 22 fuel and
target assemblies, containing u-235 enriched to 75% is at 24000 MWl
(Cochra. 1987). It shall be assumed that each reactor operates at
this power for half of each year (or any other combination leading
to 2400 x 182 MW-days). This would require the fissioning of 308 kg
of U-235. Since natural uranium contains 0.71% of this isotope, and
with the enrichment plants operating at 0.2% tails assay, then
60,000 kg of natural uranium is required to support each reactor for
one year. Since the average uranium mill operates at 9~A
efficiency, 63,000 kg must be mined, leaving 2,500 kg in the mill
tailings for each reactor year.

It has been pointed out that the thorium in the mill tailings
decays to radi.rr-226, which in turn decays to radon-222, which is a
health hazard (Pohl 1976). The uraniu*238 in the mill tailings

The EIS describes the cumulative impacts of existing
and planned on- and off site (within 16 kilometers)
facilities. Radon emissions from fuel supply
facilities do not materially change these impacts.
The concerns expressed about the uranium supply
elements of the SRS reactor fuel cycle are greatly
exaggerated by integrating the releases and health
risks from radon over a period of millions of years,
while risks to individuals are, by def~~iti on,
restricted to a lifetime at maximum.
examinations of the effects of uranium fuel
requirements for power reactors both by NRC and EPA,
each agency has identified the health risks to be
small. In 1982, an NRC Atomic Licensing and Appeal
Board decision (ALAB-701, November 1982) stated that
radon releases associated with such requirements are
“.. .a minute fraction of the radon that is released
into the atmosphere from other sources. . .“ and that
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L-72-09

also decays through several steps to radon-222 and should be
considered, as was noted by the NRC in GESMO (NRC 1976). The total
decay of the uranium and thorium in the mil~ltailings necessary to

supply one reactor for one year is 3.6 x 10 curies of radon-222.

Because radon-222 has a half life of only 3.B days, some
radon-222 atoms decay before escaping from the tailings pile into
the atmosphere. Some recent mill tailings piles have 0.6 m of dirt

covering. In this case, the EPA estimate is that about 1/20 of the

1.8 x 1010 curies of radon reach the atmosphere.

The population at risk is taken to be the Untied States
stabilized at its present number and distribution, for simplicity.
The NRC has suggested that the release of 4,800 curies of radon-222
from a western mine site, would result in 0.023 excess deaths in the
present population (NRC 1977). Applying this to the estimated radon
release, results in 86,000 deaths per reactor per year of
operation. That means 260,000 for all three reactors for each year,
or 2,600,000 deaths for ten years of operation as is being
considered. It should be noted that these deaths will occur over a
long tim governed by the 4.5 billion year half life of U-238. The
impacts would be different if the reactors operate more or less than
2400 x 1B2 Mkdays each year.

the ‘... Incremental health risk to the population
stetmning from the fuel cycle emissions (if indeed
there is any) is vanishingly small . ...”

In its rulemaking under 40 CFR 61 for existing
operating uranium mill tailings (54 FR 51679,
Decetier 15, 1989), EPA has stated that ~tthe
lifetime fatal cancer. risk to the most exposed

individual is 3 x 10-5 from the twelve licensed

piles that are either operating or on standby.
Uranium mill tailings are estimated to cause 0.004
fatal cancers per year, approximately 1 case every
250 years to the 2 million persons within 80 km of
the tailings piles,’! and “based on these factors,
EPA has concluded that the baseline risks are
acceptable. 88

The consideration of these environmental effects of providing
fuel for a reactor is not a new issue, a“d has been dealt “ith at
some length previously. The wunt of radon introduced into the
environment from this source will be a minute fraction of the total Section 4.1.6 of the EIS discusses cumulative
radon present from all sources, just as the radiation dose to impacts.
residents of South Carolina and Georgia due to operation of the SRS
are a sn!all fraction of the total radiation exposure of this
population. Nonetheless, 00E has taken the task of calculating the
maximum individual dose and total population dose for operation of
SRS and VEGP together, and presents this inforn!ation i“ section
4.1.6.4.14 and table 4-47 (OOE 1990). In performing this
evaluation, the 00E has adopted the linear, no threshold model for
the relationship between radiation expos”~e and cancer incidence.
00E has further endorsed the concept of adding up the total
population dose regardless of how SW1l the individual dose my be.
This model should also be applied to all radiation exposures
associated with the action proposed here.

J



Table C-5. DOE Responses to Connnents on Draft EIS

COmnt
Number Comnent Response

The NRC does not take this position with regard to radon
emissions from uranium mill?. The NRC evaluations are not
appl 1 $able here because thel r calculations compare the si”g”lar
benefit of electricity production with the costs of producing that
energy. The benefits of SRS are much broader in scope and very
different in quality even though some of the costs are similar in
character.

Some evaluations refuse to assess costs beyond a parti CU1 ar
time period, such as a thousand years. Such an escaPe has nO basis
in sc~ence. The mil 1 tail ings do not go away, and we have the
responsibil i ty, under NEPA, to make the best estimte of the effects
that is technically possible.

Conclusion

Several issues related to restart of the SRS production
reactors have been discussed, including the need for the tri tium
product. The alternative of using reactors other than those at SRS
has been examined. If the SRS reactors are to be operated, the
suggestion for an alternative safety system modification should be
considered. Fi”all y, one envi ronmntal impact of SRS reactor
operation has been esti wted within the 1 i mi ted data aiai 1 abl e on
SRS operations. There are mny other issues related to operation of
the production reactors hi ch should also be discussed, but will not
be included here. I hope that these issues can be addressed i n the
final EIS.
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L-73 TACEY PENLAND
172 DORSE7ORIVE

COLU~IA, SC 29210

L-73-01

JUNE 24, 1990

Mr. S. R. Hright
Di rector Environmental Oi vi si on
Oept. of Energy, Savannah River Operations Office
PO Box A
Ai ken, SC 29802

Mr. Wright:

I WOU1d 1i ke to go on record as being opposed to the reactor restart
at SRP.

I attended both sessions of hearings on the draft EIS held here i n
Columbia on June 5. I did not speak at that time because I wanted
to 1i sten to Aat others had to say. I had received a fair -unt
of information concerning the restart during weeks prior to the
hearings from various sources, pro and con, but rriainl y from tiose
opposed to the restart. I feel this is because, i f one is in favor
of restart, there is no need to publish or voice his opinion because
the decision to restart is one the OOE has al ready assumed.

At these hearings I heard USC professors of pal i ti cs, world affairs,
and zoology voice opposition. I heard a pharmacist ko writes “many
mre” prescriptions for cancer drugs i n the counties surrounding SRP
than elsewhere voice opposition. Harriet Kyserl ing, rep. from
Beau fort County spoke concerns over the drinking water there from
the Savannah River. The League of Womn Voters, Greenpeace, a
mini ster, a social worker, mothers and fathers voiced opposition. A
great number of students voiced opposi ti on. 1 heard only tna
proponents of the restart; one was an employee at SRP, and the
other was a hHII and Vietnam veteran. He deserves a great deal of
credi t for defending our country, but Aen he stated “there are
worse things than radiation” he lost his credibi 1 ity with w. mat
is worse than food and water that makes you sick, or soil that will
no 1onger grow food or trees or support 1i f e i n any form?

PI ease see the responses to Co-nts L-28-OS on
public conments and L-d9-02 on the decision for
continued operation.
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Needless to say, several things about this whole situation have
bothered me:

L-73-D2 (1) had to sue in order to ~

pub li~ It seems to w that one of our government ms utnmst
concerns should be the wel fare of its people, ~ of the
defense of its people. However, must the environmental and public
heal th of South Carolinians (as well as the rest of the nation) be

L-73-03 sacrificed for defense? No, I don ‘t think so. The failure of the
00E to answer fundamental safety questions concerning SRP does
1 i ttle to assure the average Afneri can that the DOE has our best
interests at heart.

:2)ct~ t~; ws to be such ur Cv to restart at least ow
ea 0 v e 1990~ d the other oon afterward in 1991. If the

threat from abroad is ~ great that safety COn CernS have to be
pushed aside, shouldn”t we as citizens be entitled to that
information? With 23 to 24 thousand warheads now stockpi led, I ~
@ see the justi fi cation to produce more nuclear weapons, even with
the 5% per year loss of the tri ti IJm. If the need for ~vai labil i tY
of new weapons could become so great, than why not place the
reactors on cold standby while wximizing the cleanup efforts?

(3) That the EIS is nmre a i“stificat. o” for the OIJE,, #l ~&
L-73-05 reac tor restart. rather than. as the n~me imDl ies i t should be. an

Envi ro”mental mDact tatemti. Where is the in forn!ation on the
environment, such as the effect on the land should a meltdown OCC”I-,
the number of people tio would have to be evacuated, etc. ?

(4) That t e DOh liticallv and ii

arolina is beinq dum~ed o“ by thenre
allv Doo state
st of th~ nation.

of Sti
and most of

~s on ,Vr, i. .hn.
g. The economic impact of not

restarting the reactors could “en be made up for by the need for
cl ean”p.

The mre I read and learned about this si t“atjon, the mre ““easy I
grew. I couldn! t sleep for nights fol lowing the hearings because I
was so troubled. We have i n every sense of the word @ the
planet Earth now for centuri es. Those of us 1 iving during jhis time
are challenged to reverse that trend. we Can “o lon9er afford ~“r
helter-skelter attitude toward the world i n wh{ ch we 1 ive. Our
mi stakes wi 11 come back to haunt “s, or those comi ng after “s.

DOE had comi tted to prepare an EIS before the
plaintiffs filed the laws”i t. The Federal Court in
the Oistrict of Columbia dismissed the lawsuit
without prejudice on July 9, 1990.

Please see the response to Comnent L-05-02 on safety.

Please see the response to Connnent L-02-01 on the
need for tritium. The need for nuclear weapons is
beyond the scope of this EIS.

Please see the response
envi ronmental impacts.

to Cement L-06-03 on

J
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I continue to be very troubled about events surrounding SRP, but 1
am hopeful about the outcome for three reasons:

( 1 ) Groups such as Natural Resources Defense Counci 1, Energy
Research Foundation and Greenpeace who have caring, politically
active voices large enough to make a difference.

(2) The fact that individuals M make a difference, not just by
writing letters, but by talking to others and letting them know the
facts, by getting others interested i. the decisions being made k
us instead of M us. and by letting the elected officials know where
we stand and what we do support and what we don’t.

(3) There is a God, a caring, compassionate God who gave us the
Earth to take care of and preserve. No, I do not know His plan for
us, but I b know that I can’t sit idly by while we destroy the
world around us. Our environment has the wonderful ability to
regenerate, but i t has been the low man on the totem pole for too
long.

I challenge you to take stock of the things around you that you take
for granted every day. Think of your children and then their
children. If you think i t is just South Carolina that wi 11 lose
because of the restart at SRP, think again. The world is not that
large.

Sincerely,

Tacey Penland
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L-74 STATEMENT OF HARRY E. WILSON
2120 N CALLOW AVE

BREMERTON , WA 98312-2908
25 JUNE 1990

Mr. S. R. Wright
Oi rector
Envi ronmental Oivision
Department of Energy
Savannah River Operations Off ice
P.O. Box A
Ai ken, SC 29802

Dear Sir

Thank you for the opportunity to con!ment on the Oraft
Environmental Impact Statement on the Continued Operation of K-, L-,
and P-Reactors Savannah River Site, Ai ke”, South Carolina.

I bel {eve that Alternative 2 with K and L Reactors shut down
and P Reactor operation h.oul d be the best al ter”ative. With the

L-74-01 lessening of world tension, Tritium production should be scaled back.

L-74-02 The loss of wetlands mentioned on page 4-11 is unacceptable i n
any al ternati ve wi th out mitigati o“.

L-74-o3 Page 4-18, Nonradioactive Solid Waste, why is their no mention
of recycl iog other the RCRA items?

L-74-04 Page 4-97, Seismic Events, did the New Madrid earthquake
( 181 1-12) affect the area? I realize that this might be hard to
determine.

P1 ease see the response to Connnent L-02-D1 on the
need for tritium.

OOE is proceeding with the constr”ctio” of the
K-Reactor cool ing tower, which “i 11 mitigate thermal
and flow effects and accelerate the recovery of
floodplains and wetlands. As a result of connne”ts
on the Draft EIS, OOE has added a di scussion of
wetlands mi tigati on options to Secti on 4.5.

00E is developing waste recycling programs as part
of i ts waste mnagement and envi ronmental
restoration program. Please see the response to
Couanent L-06-02 on waste mnagement and
envi ronmental restoration.

Ne” Madrid suffered three shocks with Modified
Mercalli Intensities (~1) of XI to XII. These
shocks were fel t throughout the central and eastern

L
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Thank you for your time and consideration.

Sincerely

Harry E Wi 1 son
2120 N Callow Ave
Bremerton, WA 9B312-2908

Uni ted States, an area of more than 2 mi 11 i on square
miles. The epi center was 850 km (530 miles) from
the present SRS. The estimated ground acceleration
at the Site was 0.05g.
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L-75 STATEMENT OF STEVEN C. SHOLLY

25 June 1990

Mr. Stephen R. Wright, Oi rector
Environmental Oivision
U.S. Department of Energy
Savannah River Operations Office
Post Office Box A
Ai ken, SC 29802

Oear Mr. Wright:

PI ease accept these connnents on DDE/EIS-Dl 47D, ~
Envi ronmental Ion of K-. L-. and
P-Reactors. Sa vannah River Si te. Ai ken. so uth Carol in% May 1990. I
only recently was provided a COPY of an associate of m{ne, therefore
my review of the OEIS was 1 imited and my con8nents thereon wi 11
necessarily be brief. Given this situation, I have focused my
review efforts on the operational risk i“fomtion presented in the
OEIS.

An overal 1 cement hi ch I have regarding the risk estin!ates
provided in the oEIS is that none of the details of the analysis are
provided. It is well recognized in the risk assessment cormnunity
that independent peer review is essential to assuring the adequacy
of risk estimates. I suggest that such peer revie” is equally
essential in this case. Accordingly, 1 recomnend that the PRA
documentation which underlies the risk estimates sunnnarized in the

L-75-O 1 OEIS be provided as a suppl emnt to the DEIS a“d subjected to peer Please see the response to Coimne”t L-44-16 on PRA
review and publ i c comnt prior to final i zing the EIS. peer review.

L-75-02

Another significant n!atter regarding the risk estimates
concern? the Tack of an y,ncertainty analysis. The need for
expre~slon of uncertainties in risk estimates is widely recognized,
and given the developments in the state-of-the-art in recent years
the lack of an uncertainty analysis i n the OEIS is not justified.
Indeed, “i th only 110 reactor-years of operating experience (only
about four times the ex~rience available when the WASH-1400 Please see the response to Cement L-44-17 on
analysis was performed in 1975 for comercial reactors), the level uncertainty anal ysis.
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L-75-03

L-75-04

of uncertainty is not going to be trivial . Futhemre, al though the
DEIS makes no differentiation of risk among the K-, L-, and
P-Reactors, i t seems wholly unl i kel y that the reactors are identical
in al 1 important respects. Design changes, including temporary
modifi cations ( I\ T-mods*’) and repairs over the years, would appear
1 i kel y to have resul ted in non-trivial design differences among the
K-, L-, and P-Reactors. Such differences would lead to uncertainty
i n the risk estimates. Other sources of risk uncertainties include
nmdel i ng uncertainty, source term estimate uncertainty, con~equence
estimate uncertainty, and simple paramter variabil i ties tilch are
unavoidable (e. g., concrete strength in the confinement structure).
The mgni tude of uncertainty i n risk estin!ates is a critical input
to decision makers, and 1 find the lack of an uncertainty assessment
in the OEIS to be il l-considered and unjustified. The point
estimate values are important, but without an uncertainty expression
they are relatively uninfonTative concerning risk. (Moreover, the
reader is not i nforrned about the nature of the point estimates
provided — Are they means or medians of a distribution? Are they
the product of wan values? Are they “point estimtes” to which no
statisti cal meaning can be attached? What is thei r nature?)

1 found the scope of the risk assess~nt of the continued
operation of the K-, L-, and P-Reactors to be 1 imited to plant
operation, but including certain accidents occurring at shutdown
during fuel movement. Such a scope of analysis is connnon in reactor
risk assessments, but i t is also well recognized as incomplete. It
is apparent, for example, that accidents can occur duri ng shutdown
without fuel movement in progress, and that the risk posed by, such
accidents cannot be dismissed as a minor contributor a -. Such
acci dents have been found in recent studies of shutdown accidents at
commercial nucler power plants to be potential y important to risk
due to less stringent operating requirements (Technical
$peci fi cation Limiting Conditions for Operation are relaxed in cold
shutdown if refueling is not i n progress), reduced coolant inventory
due to mid-loop operation, unavailability of equipment due to
n!ai ntenance activity, and unavailability of containment isolation
due to 1 arge penetrations being open for maintenance. Thus, the
risk estimates presented in the OEIS are incomplete unless shutdom
accidents (apart from refuel i ng activities) are analyzed.

Moreover, the risk posed by continued operation of the K-, L-,
and P-Reactors is not 1imi ted to operation alone. If the reactors

DOE has revised Sections 2.1 .3.1.2 and 4.1.3 .1.5 to
clarify the nature of the point estimates. Section
4.1.3 .1.5 includes information on uncertainty.

The applicability of the recently completed
comercial nuclear reactor shutdown accident studies
to the SRS reactors is quite 1 imi ted. For example,
coolant inventory for SRS reactors does not have to
be reduced, as i t would for comrcial reactors. If
a long n!ai ntenance outage occurs, SRS fuel and
target assemblies WOU1 d be removed and processed for
the product, rather than be al lowed to remain in the
reactor. Further, the SRS reactor confinement
system is always running as long as heat-generating
assembl i es are i n the reactor. Comercl al reactors
often wi 11 open their containment during
maintenance outages, with irradiated fuel i n the
reactors.
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L-75-05 are operated, the spent fuel and irradiated target ass~l i es m 11 Section 4.1.6 of the EIS discusses the cumlative
need to be reprocessed in order to extract tritium and i qacts of the operation of K-, L-, and P-Reactors
pl utoni UM-238. Some risks are attendant upon reprocess ng and existing and planned support faci 1 i ti es.
activi ti es, and these risks are part and parcel of continued

The
Final EIS includes the occupational and population

operation of the K-, L-, and P-Reactors. Accordingly, since the doses associated with these faci 1 i ti es. DOE wi 11
risks posed by reprocess ng acti vi ties cannot be dismissed f mm prepare an EIS that includes more detai 1 on the
consideration a ~, these risks need to be calculated and environmental i~cts of support faci 1 i ti es.
portrayed in the Final EIS. Appropriate application of PRA
techniques ( including consideration of external events and
containment capabilities) should be used in this assessu”t. (I
note that sow anal ysis has been done of the transportation risks;
DEIS, pages 4-101 to 4-107. This anal ysis should be expanded i n
~cope and broadened to include the f“l 1 back end of the fuel cycle,
Including reprocessing plant accident risks. )

Final 1 y, the DEIS states (at page 4-72):

LINegligibl= risk,, initiators were not considered in the

anal ysis. Al though such initiators might be wre probable
than others that are considered, the quantity of
radioactive mteri als released WOU1 d be far 1 ess than that
from the 1 ess probable but umre severe accidents that are
anal yzed. For ex~l e, critical i t y due to a reloading
error can occur only i f a 1 arge nuder of errors are made
and r-i n undetected. This accident is S1 ightl y more
1 ikel y to occur with plutonium production charge than @th
a tri ti um production charge but, due to the 1 ow inventory
of radionucl ides, is still a negligible contributor to risk.

Such statements can be made ui th sow justification for
comne~ci al nuclear power PI ants d“e to a wealth of operati “g
experl ence as wel 1 as a number of analyses of mre comn but 1 ow
consequence accidents (such as refuel ing accidents and design basis
accidents). No such studies or extensive operating experience is

L-75-06 ci ted i” the OEIS fo Savannah River production reactors. I suggest P1 ease see the responses to Conrents L-44-16 on the
that some sort of conservative bounding sensitivity study be PRA, L-44-I8 on DOE operating experience, and
performed to ascertain the extent to hi ch the bases for the L-75-04 on the applicability of co~rci al reactor
statement ci ted above remi n robust. Al ternati vel y, a ri Sk shutdohm accident studies.
asessment of the so-called ‘rnegl igible risk initiators could be
perfomed directly without resorting to the sensitivity study.
Hi thout perfonni ng same sort of analysis such as is suggested here,
one cannot have a great deal of confidence that assumptions such as

.
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L-75-07

L-75-08

those made above are correct. (Indeed, it had long been ~
that shutdom accidents for comercial reactors posed negligible
risks, only to have the first few debiled studies of such accidents
suggest that this assumption - not accurate. )

Aside from these mre general cements, I have a nbr of
specific comnts *ich are elaborated on in the follting
paragraphs.

*rater Stress tevel for - 1 Iaitiatirn * ~

The DEIS states that mnual actuation of the mderator recovery
system (fIRS) i n the event of a small L~ is a ‘low-stress deci si on”
because unnecessary actuation of ~S has no undesirable consequences
(OEIS, page 4-73). This may well be true, but it is not tfie full
masure of operator stress i n the event of an accident. Stress is a
response to sti IMI1 us, and i n this case the stressor rny be the fact
that the smal 1 LOCA event occurred at al 1. Ui th an estirnted
initiating event frequency of one i n 178 per reactor-year (OEIS.
page 4-75) a sml 1 LOCA is sufficiently unlikely that operators
vmul d not expect to see one during their c-r. Acconti ngl y, the
occurrence of a smal 1 L~ might itself be a stressful event (abei t
perhaps nmderatel y stressful ). I suggest that a rnre detai 1 ed
anal ysis be perfowd of this possibi 1 i ty, with particular attention
paid to performance shaping f acton as recaded in ti fii n and
Guttmn HRA handbook (NIJREG/CR-1280).

The term “1ou-stress deci si on” is meant to be
descriptive hen used in relation to “high-stress
decision, n but both te - are used i n the context
that an accident initiator has occurred. “’Low-
stressl( is not ~ant to dismiss the fact that som
stressor has started a chain of requirements for
operator action. The anal yses used as a basis for
the EIS stat-nts are detailed, and, in fact, do
use appropriate performance-shapi ng factors f ram the
Swaio and Guttnun HRA handbook.

G of Transient Ini tiati M E~ ~ “-

The only transient initiating events mtion~ in the DEIS as DOE has expanded Section 4.1.3.1.5 of the EIS to
having been considered i n the severe accidmt analysis are consider transient initiating events in nmre detail;
reactivity and power transients. Surely other transients are see the subsectl on on BC.
possible. The DEIS argues that loss of offsi te power transients are
not significant for the K-, L-, and P-Reactors, and Uis MY wII be
so given the unique design of the reactors. Ifwwer. the discussion
of 10ss of off si te power transients raises the question of Aether
the reactors may be VU1 ner~l e to depend-t failures of DC -r
suppl i es.

There IMY wel 1 be other P1 ant-speci fi c transients possible as
acci dent i ni ti ators at the K-, L-, and P-Reactors. Such
plant-specific transient are recognized as iqmtit cc.ntributors to
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L-75-09

L-75-1 O

core damage frequency at comercial reactors, and there is no
obvious reason to assume that they are absent from the design of the
K-, L-, and P-Reactors. 1 recormnend that a thorough-going search be
conducted for plant-specific transients in the designs of the K-,
L-, and P-Reactors, and that the results of this search be
incorporated into updated risk estimates in the final EIS.

Loss of &t Sink &ci drnts ( LLHSA)

With an initiating event frequency of 1.2 x 10-4 and a core

damage frequency contribution of 9.9 x 104 per reactor-year, this
means that one LOHSA in 12 goes to core Ml t. This is a very tiny DOE has expanded Section 4.1.3.1.5 of the EIS to
safety margin for such a well-recognized event. This result describe the LOHSA in more detai 1. See the
suggests that there may be merit in exploring the possibil i ties of subsection on Probabi 1 i tv Assesswnt.
plant upgrades to reduce the vulnerability of the K-, L-, and
P-Reactors to LOHSA events.

%iAc Events

The seismic PRA relies entirely on the EPRI seismic hazard
study methodology (DEIS, page 4-97). As you are no doubt aware, the
NRC has sponsored the development of a similar methodology by the
Lawrence Li verrnore National Laboratory, as wel 1 as a compari son of
the EPRI and LLNL methodologies. MY personal opinion is that the
LLNL methology is more defensible. Personal opinion aside, however,
both methods are recognized by NRC as viable, and the NRC used both
methods to calculate core damage frequency from seismic events in
NUREG-1 150. I believe that such a comparison has merit for the risk
assessmnt of the K-, L-, and P-Reactors. Accordingly, I recomend
that the LLNL seismic hazard methodology be used to estimate seismic
hazard at the Savannah River site, and that appropriate risk
calculations be performed using the resulting hazard curves as a The EIS (Section 2.1 .3.2.1) has been modified to
possible di splay of uncertainty in the seismic risk estimates. The note that the PRA wi 11 include seismic risk results
comparison of the resul ~s between the EPR1 and LLNL hazard curves from both seismic hazard curves.
should be part of the f ~nal EIS. This suggestion is parti cularl y
important since the LLNL hazard curves can produce higher risk
estimates than the EPRI curves, and even wi th the EPRI curves
seismic events are important cent ri butors core dan!age frequency for
the K-, L-, and P-Reactors (contributing 35% of the core damage
frequency from al 1 causes).
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L-75-1 1

L-75-12

L-75-1 3

Source term calculations were stated to have been performed
with a modified version of the CONTAIN code referred to’ as
CONTAIN/SR (OEIS, page 4-79). It should be explained to the
that the CONTAIN code does not perform primry system
theml-hydraul ics calculations, but rather takes the output
thermal -hvdraul i cs code and cal CU1 ates containment loads and

reader

from a
source

terms bas;d on the input code values and assumptions about
containment fai 1 ure pressure. The final EIS should identify the
primary thermal-hydraulics code which was used for the risk
calculations as we17 as pertinent analytical assumptions used in
both the thermal-hydraulics anal ysis and the containment analysis
(e.g. , confinement failure pressure). Any benchmark ng of the
theml -hydraul i cs code and the CONTAIN/SR code against standard
problems should be identified and discussed to allow the technical 1 y
i ncl ined reader to better evaluate the mdi f i cations hi ch have been
mde to the code. In addition, the modifi cations to CONTAIN should
be described in order that their appropriateness can be assessed.

C.ntiment Event Tr~

Containment event trees (CETS) represent the bridge between
plant damge states and rel ease categories in the Savannah River
Plant risk assessment. However, only the CET for Plant Oamage State
1 (POS-1) is actually provided in the OEIS. Even in this case, no
explanation is provided of the bases for the top events used i n the
CET nor for the numeric values used to quantify the CET. The final
EIS should provide the CETS for al 1 Plant Damge States and a
discussion of the bases for the numerical values used in the
quantification of the CETS.

Bnseauence -l ~is

The only consequences which are quantified in the OEIS are
prompt (earl y) fatali ties, latent cancer fatalities, and population
bone marrow dose (OEIS, Figures 67, 4-8, and 4-9). However, it is
wel 1 known that the wCCS code perfoms a variety of other
consequence calculations. The environmental impact of severe
accidents is not 1 imi ted to early and late fatal i ti es and dose
versus di stance impacts, although these are potential Y important
measures of environmental impact. The final EIS should provide the

The Reacto r Ooeration Safet v Information Document
(S10) (WSRC, 1990), which is referenced in the EIS
and is available i n the Publ ic Oocument Rooms,
describes the computer codes used.

Readers seeking information with more detail than
that in the EIS can refer to the Safety Information
Oocument (S10). The SID includes a Confinement
Event Tree (CETI for each Plant Damge State (PDS),
;~~gE~;th the branch probabilities used to quantify

To provide POS groupings, the SID also
di scusse~ the development of the CETS and the
selection of the top events.

The NACCS wi 11 calculate such consequences as costs
of i ntermediate relocation, farm product di sposal ,
and land decontaminate on/i nterdi ction costs; the
inputs requi red to cal culate these consequences are
so subjective, and the algorithm used for the
cal CU1 ations is so rudimentary, that the outputs
would not be parti cularl y ineaningf”l or de fensibl e.
Supporting studies for the EIS, including the Safety
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full variety of consequence result? ( land contamination areas, Information Oacument (USRC, 1990) , discuss other
economi c consequences, early fatal I ty radius, etc. ) measures of risk. The full-scope PRA wil 1 cover

1 and contamination and economic costs in the context
The opportunity to review and comnent on the OEIS was of severe accident analysis.

appreciated. Please include me on your n?ail ing 1 i st for future
envi ronmental and risk documentation related to the K-, L-, and
P-Reactors.

Sincerely,

Steven C. Shol 1 y
Senior Consul tant
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L-76 STATEMENT OF JAMES N. PAGLIERI
1734 HORN AVE.

RICHLAND, WA 99352
JUNE 22. 1990

Mr. Stephen R. Wright, Di rector
Environmental Division
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, SC 29802

Oear Mr. Wright:

The report l!Oraft Environmental Impact Statement, Continued
Operati on of K-, L-, and P-Reactors, Savannah River Si te, Ai ken,
South Carol ins” (OOE/EIS-0147D, May 1990) was reviewed. Operation
of the existing defense reactors for tritium production after
upgrading should be the course of action until replacement
production capacity is available. However, production and
processing of P.-238 should be done at the FFTF/FMEF. Comnts and
questions on the EIS are provided as a concerned citizen:

L-76-O 1 P9. S-5 The processing facility for Pu-238 and the associated Please see the response to Cements

upgrades (use of materials, etc. ) is not addressed. L-44-63 on plutoniuw238 processing
L-44-62 and
facilities.

Pg. 1-3 The statement is n!ade that “Issuance of the 1990-1995
L-76-02 NWSM has been delayed, but is expected in the near future. ” The The current NWSti was signed on July 12, 1990. The

1990-1995 Nuclear Weapons Stockpile Memorandum (NWSM) should be requi rements establ i shed in that document are
i ssued prior to i ssuance of the EIS since the document establ i shes reflected i n Appendix A of the EIS (whl ch is
the primary need for operating the Savannah River reactors and is
the basis for the EIS.

classified) and sunm!arized in Section 1.2.

L-76-03 P9. 1-3 The expected need dates should be give” for the
various missions involving the PU-238 stockpile.

P1 ease see the response to Comnt L-47-02 on the
need for plutonium-238.

L-76-04 Pgs 1-3 & 1-4 Wil 1 full power operation of the Savannah River P1 ease see the response to Coannent L-48-42 on power

reactors sati sf y expected i ntermediate term needs for Pu-238? This 1 evel requi rements.

is not addressed.
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L-76-OS Pgs. 1-3 & 1-4 FIJI 1 power operation of the Savannah River Please see the response to Cement L-48-42 on
reactors may not be possible because of new power 1 imits that are requi red operating levels to meet production needs.
yet to be established (PP 2-36 & 2-51). If the power limits are set
at less than ful 1 power (for example, 50%) can Pu-238 needs be met?

L-76-06 Pg. 1-4 The statement is made on page 1-4 that l!OOE has Please see the response to Cormnent L-48-42 on
confi rmed that a demand for plutonium-238 that wi 11 exceed the OOE
SUPP1y i n the early 1990’s .“ If the need for tri tium decreases due

requi red operating levels to met production needs.

to arms agreements and the Savannah River plants are run at less
than ful 1 power, how wi 11 Pu-238 needs be met?

L-76-07 Pgs. 2-3 & 2-70 The statement is made on P.2-3 in discussing PI ease see the responses to Cements L-47-01 on the
the option of PU-238 production/processi ng at FFTF/FMEF, that adequacy of the pl utoni u-238 inventory and L-48-31
,,primri 1 y becau~e of schedule requi rements fOr National Aer?nauti CS on the working inventory.
and spa~e Admini strati on projects and a classified Navy mi sslon,
contlnul ng the production of pl utoniuw238 in SRS reactors is the
only reasonable al ternative.,, This concl”si on is tenuous. If a
working i nventory was not mai ntai ned, the existing near term needs
can be met out of the existing 59kg Pu-238 inventory (P. 1-3) except
for a 12kg shortfal 1. This shortfal 1 would at most result i n
possible deferral of 0“1 y one of a number of mi ssi ens. The deferral
Of a single potential future mission out of many missions is not
convincing justification as the primary reason for the very major
decision of PU1 i ng out FFTF/FMEF. Al so, the restart date for the
SRS plants is not known with certainty due to the number of upgrades
to be completed, the final EIS which is yet to be issued, potential
delays due to lawsuits, etc.

L-76-08 Pg. 2-1 The statement is made that the SRS reactors would meet As described in $ectio” 2. 1.2.3 of the EIS, no
the tri ti um and PU-238 needs unti 1 proposed replacement reactors are 1 ife-1 imi ti ng mechanisms have been identified i n SRS
available a“d fully demonstrated. This conclusion is questionable e reactors. Further, as noted i“ the response to
since the SRS reactors will then be approximate y fifty years old. Comment L-48-42, DOE can meet pl utoni urn-238
Consequent y, to assure an adequate supply of Pu-238, FFTF/FMEF requi rements wi th onl y one of the three SRS reactors
should be used for production/processing of Pu-238. As stated o“ operating at 50 percent of ful 1 power, which
page 19 of the report ‘,lmplemntation P1 an for the New Production
Reactor Capacity, Environmental Impact Statement,, (oOE/NP-0003),

represents the only production option that can meet
the users’ schedules.

,, Altho”gh these reactors have undergone Safet Y enhancements, there

is an i ncreasi ng risk to assurance of rel iabl e production capacity. !!
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1-76-09 Ch. 2 The current age of the SRS facilities for processing
PU-238 should be stated.

L-76-1 D Ch. 2 The upgrades to the SRS Pu-238 processing faci 1 i ties
should be described including identification of the nature and
extent of the upgrades.

L-76-1 1 Ch. 2 The overal 1 total scope of ongoing and planned work that
wi 11 not have been completed prior to startup is very large. AO
estimated schedule for the compl etion of each item needs to be given
so that the acceptability of deferring the work until after startup
ca” be assessed. Also, the EIS should include a statement regarding
the acceptabi 1 i ty of the total bulk of work that wi 11 not be
completed by startup.

L-76-1 2 Pg. 2-16 In the statement *lAt present, the SRS reactors are
being qualified to seismic criteria that have been accepted by the
U.S. Nuclear Regulatory Comission (NRC) for connnercial nuclear
PI ants 1 i tensed before 1974. ” clarify whether the cri teria is
Cu rrentl x accepted by the NRC for plants older than 1974.

L-76-13 Pg. 2-16 IS seismic qualification upgrading of addi tio”al
i terns needed i n addition to the three i terns 1 isted? If yes, the
i terns should be identified and a statement made on whether the
upgrades WT1 1 be cotnpleted prior to startup.

The HB-Line was ori gi nail y constructed in 1954, and
modified in 1960 and 1965. When this facility
became obsolete, i t was repl aced in the early 1980s
wi th a new and separate faci 1 i ty, whi ch was
constructed in three phases. Phase 1, the Scrap
Recovery Faci 1 ity, and Phase 111, the Plutonium
Oxide Facility, were completed and were operated
between 1985 and 1987. Phase II, the Neptunium
Oxide Facility, was completed but has not been
operated with radioactive material . All HB-Li ne
facil i ties have been rraintai ned i n a state of
operational readiness. The Actinide Billet
Fabri cation and PuFF Facil i ties were constructed i n
196D and the mid-1970s, respective y. They were
operated until the early 1980s, hen they were shut
down and off i cial 1 Y placed i n a “standby readiness”
mode.

Please see the response to Corm’nent L-44-63 on
pl utoni UW238 processing faci 1 i ties.

PI ease see the response to Connnent L-44-29 on
upgrades.

00E has modified Section 2.1.2.3.1 to indicate that
the criteria are accepted by the NRC for reactors
1 i tensed before 1974.

DOE has modified Section 2.1 .2.3.1 to indicate that
modifications are PI anneal after the resumption of
production.
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Comnt
Number c-t Response

L-76-14 Pgs. 2-19 E 2-20 Have any UT inspections been perfoti on L
reactor a“d i f not are any planned prior to startup? If none ml 1
have been performed prior to startup, justi fi cation should be givm
as to why this is acceptable.

L-76-1 5

L-76-16

L-7&I 7

L-7618

L-76-19

Pg. 2-23 Justification should be given for “ot i~l~ting
the improved incident wnitoring system. My is the
“.. . vulnerability to single failures that can initiate mltiple
spurious and mi S1 eadi ng alarms in the reactor control ~.-
acceptable?

P!3..2-23 Are storage racks and hge~ for nem and i rradi at~
fuel desl gned to assure criticality safety by sustaining natural
pheno~na such as earthquake and tornado?

Pg. 2-24 Sect ion 2.1 .2.3.6 “Fuel Di sass~ly and Storags- does
not ~ti on critical i t y safety.

p9. 2-31 Secti On 2.1.2.6.1 ‘Electric P-P discu~=~ “S= of
transformers. Do the transfo~rs contain the carcin~ PCkkand if
so fiat is the schedule for replac~t of the PCBs? A fire
involving the transf onners could spread * PCBS and have
unacceptable e consequences.

Pg. 2-52 & 4-76
3 of the PRA prior to

Justification for not c~leting Als 2 and
startup needs to k stated.

As stated in Section 2.1 .2.3.2 of the EIS, UT
inspection of the L-Reactor tank began i n the fal 1
of 1990.

P1ease see the response to Com”t L-37-07 on
upgrades.

Yes.

As pointed out in the previous comnt, storage
racks and hangers are designed to maintain a
noncri ti cal gannet ry even under adverse condi ti ons.
In addition, there are administrative controls for
tooving and processing assambl i es. No”i tori ng
systems detect and alert personnel if a criticality
occurs .

Sou or all of the SRS transformers contain PCBS.
At present, a sampling and analysis program is
detenni ni ng exactly how ~ny. Five hundred of the
1,200 SRS transfo~rs have been s-led; the
s-1 es have been aal YZed and PCB concentrate ons of
50 to 500 (contaminated range) have been detected.
S- of the larger transf o-rs have bushings;
anal yses of samples from a few of these bushings
have detected PCO concentrate ons.

The NRC rece”tl y (NRC Ge”eri c Letter 8B-20) req”i red
the co~rci al power industry to have an Independent
Plant Evaluation ( IPE) perfo~d for each coarci al
reactor. This lPE can be satisfied by completion of
a ful 1-scope Level-1 PRA for internal events, and a
Containment Systm Performance study, which can best
be descri b~ as a 1i mited-scope Level-2 PRA. There
is no requirement for the reactor to shut don until
the IPE analysis is complete; in fact, a licensee
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c-t
Nder Response

L-76-20 Pgs. 2-50 through 2-55 Justification mst be given of the
acceptii 1i t y for each of the National Academy of Sci ences/Nati anal
Academy of Engineering (NAS/NAE) reca-ndati ons that wi 11 not be
iql =ntd pri Or to startup (e.g. , the increased potential for
hydrogen buildup due to conf i newnt system iqrove~nts, training on
PRA lessons 1earned, etc.).

L-76-2 1 Pg: 2-54 The NASW recomndati on to reprogram the simulator
to provide simlation of severe accident conditions is not
explicitly addressed.

L-76-22 Pgs. 2-67 through 2-d9 The significant benefit of selling
N-Reactor steam for an estimted i ncorne of approximately $100
tillion per year was not mentioned.

L-7623 P9- 2-67 A significant amount of the N-reactor new core design
for highly enriched urai UM ( HEU) has already been prepared and
reviewed but is not acknowledged i n the report.

L-75-24 Pgs. 2-67 h 248 Almost all of the mst time consuming tasks
for N-reactor COU1d be done i n paral 1el, rather than having to be
done in series as stated in the text, thereby reducing the estimated

L-76-25

restart tiu given in the EIS.

Pg. 2-69 The EIS does not discuss the alternative of P“-238
pmducti on at FFTF m th processing at SRS. Compared with use of the
01d and potential 1y unreliable SRS reactors this WCIU1d increase the
confidence 1evel of meeting interim and 1ong term needs for Pu-238.

has 3 years i n *i ch to COMP1ete the IPE. Al though
PM is a useful analytical tool , it is not a
prerequisite for reactor operation.

P1ease see the response to Comnt L-37-07 on
upgrades.

The NASINAE recomendati on was to expand the use of
the simulator to train operators in abnoml
condition control procedures, not to reprogram the
siniulat?r for severe accidents. Only precursors and
initiating events can be simulated. The full range
of design-basis accidents, such as LOCAS, are
simulated; for these, the operators use the abnormal
condition control procedures, as recomnded. There
are no recomndations to simulate severe accidents
such as core melts with operator training siwlators
either at SRS or in coinnercial nuclear plants.

N-Reactor is not a reasonable alternative to
continued operation of the SRS reactors, for the
reasons stated i n Section 2.4.2; the factor
identified i n the cormnent (steam sales) does not
change the DOE conclusion.

Section 2.4.2 of the EIS considers new core desire
factors.

Section 2.4.2 of the EIS acknowledges
perform som tasks i n parallel rather

the ability to
than in series.

The OEIS did not discuss this alternative because
DOE had dismissed it in early studies as an
unreasonable e alternative that WOU1d increase costs
and delay product delivery. The FFTF targets would
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Comnent
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L-76-26

L-76-27

y

%
0

L-76-28

L-76-29

L-76-30

Pg. 2-69 The costs for transport ng Pu-238 produced at SRS to
FMEF for fabri cation of RTG!s is not addresed. The transportation
costs would be esential 1 y nonexi stent i f the Pu-238 was
produced/processed at Hanford

Pg. 2-69 A mre definitive estimate should be given for the
cost of upgradi ng the SRS PU-238 processing faci 1i ties. The EIS
states that the SRS cost is “quite smal 1 (several tens of mi 11 ions
of doll ars)t!. Ooes this wan approximately $4D million? Forty
million dollars for SRS is ICless than,{ but not ‘,quite smal l,,
compared with $120 mi 11 ion for FMEF.

Pg. 2-69 A description of the upgrades to the SRS
processi nglencapulati on facil i ties is not given i n the EIS.

Pg. 2-69 The annual cost of operating FFTF would be less than
$85 million rather than the $115 million figure given in the EIS.
FFTF has been operated the last four years at an annual cost of $85
mil 1 ion includi ng a si gni fi cant munt for new fuel developma”t.

Pg. 2-70 The EIS ignores alternate current and future
potential si gnifi cant sources of income and unfairly assigns the
enti re operating cost of the FFTF to Pu-238 production. Current
i ncome sources i nclude materials i rradi ati on testing and i sotope
production. Potential future sources of income include continuation
of current work, conversion of nuclear waste to a safer fo~
(estimated to result In a potential one billion dollar savings),
neutral ization of nuclear weapons by converting bomb materials to
reactor fuel , expanded special isotope production (estimated to
become a $3 bi 11 ion dollar business in the U.S. by 1995) , generation

use an encapsulation mterial that is not compatible
wi th the processes used to fabri cate and reprocess
the targets at SRS. To provide this capabi 1 i ty at
SRS would require mjor, costly modi fi cations to the
SRS reprocessing facilities, which could not be
completed on a schedule to meet user needs.

Transportation costs for pl utoniu*238 from SRS to
Hanford are not a signi fi cant factor; these costs
would be substa”tiall y less, howewer, than the costs
for transporting irradiated target assemblies from
Hanford to SRS for reprocessing, as proposed ! n
Cement L-76-25.

The estimated cost to upgrade the pl utonium-Z38
processing facilities is about $18 million in
capi ta~ costs, wi th about an equal amount i n
operating costs, for a total of about $36 mil 1 ion.
This total does not include such startup costs as
operator training, procedure development, readiness
reviews, and wal kthroughs.

Please see the response to Connnent L-44-63 on
pl utoni UM-238 processing faci 1 i ties.

The current $85 mi 11 ion annual operating budget does
not include the costs of procuring and enri thing the
urani urn fuel and fabricating the fuel in the Fuel
Assembly Area of the FMEF; these are the primary
cost factors that wi 11 increase FFTF operating costs
in the future to about $115 million per year.

The only firm, major, long-term mission identified
for the FFTF/FMEF complex was the PI utoniu+238
mi ssion, ~ich WOU1 d absorb operating costs. Even
with an optimistic assumption that other potential
users would contribute as much as 50 percent of the
operating costs for the FFTF/FHEF complex, the
estimated cost for producing a gram of plutoni u-238
powder at the FFTF/F14EF complex is mre than twice
the SRS production cost.
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L-76-31

L-76-32

L-76-33

Response

of electricity, fast breeder reactor technology research and
development, etc.

Pg. 2-70 The inaccurate statement is mde that 11. . . the
production of plutoniuw238 i n the SRS reactors would not result in
addi tional operating costs above those for defense materials
produ’tio”,n. The incremental cost due to PU-238 production should
be given. For example, if some reactor locations are used for
Pu-238 and cannot be used for tri tium production this would be a
cost. Also, there will be associated handling costs.

Pg. 2-70 Additional criteria that should be included i n the
evaluation of where Pu-238 is to be produced/processed are safety
considerations, dependabil ity, and facility longevity. For example,
the FFTF is the only 00E reactor hi ch was built and revi @wed to
Nuclear Regulatory Comi ssion (NRC) requirements. The Fuels
Materials and Exami nation Facility (FMEF) adjacent to FFTF isT:; a a
modern facil ity that meets all current safety requi rements.
contrasts wi th the SRS reactors whi ch were bui 1 t 40 years ago, are
based on old designs (e.g. , there is no containment dome), and are
currently shut down to fix safety problems.

Pgs. 2-69 & 2-70 The EIS does not consider the impacts of the
decision to produce/process PU-238 at Savannah River rather than at
Hanford ( impacts on the envi ronment, U.S. capabi 1 iti es, etc).
Without the PU-238 assignment, DOE has stated that there is no
identified mission for FFTF and the facility should be innnediately
terminated. The consequences with respect to FFTF/FMEF of the
decision to do the P.-238 work at Savannah River should be addressed
in this EIS (OOE/EIS-OT470). Addressing the impacts in a later EIS
on termi nation of FFTF would be too late as the decision on where to
do the Pu-238 work wi 11 have al ready been rode. Some of the impacts
of the decision to do the Pu-238 wark at SRS with the resulting
termination of FFTF are:

● Environmental impacts such as disposal of several hundred
thousand gal ions of radioactive sodium

● Construction of fuel offload/storage facil i ties and a
sol ution to the issue of U1 timate disposal of the fuel

● Termi nation costs exceeding $400 mil 1 ion
● (Approxitnatel y 1100 jobs lost

The statement in the EIS is correct. Components of
the reactor lattice do not affect reactor operating
costs .

The incremental risk associated with pl utoni u-238
production is presented in Sections 4.1.3 and 4.1.6
Of the EIS. Also. please see the resPOnse tO
Connnent L-76-08 on }eactor 1 ife

The consideration of producing plutoniuw238 at SRS
is based primari 1 y on the fact that no other
alternative, including the FFTF/FMEF complex, could
produce this n!aterial on a schedule to meet user
needs. All supporting faci 1 i ties from fuel
fabri cation through processing are operable at SRS,
and the staff is experienced in handling
plutoniuw238 operations and material. Uhen DOE
proposes to deconnnissian and decontaminate the FFTF,
i t will complete the appropriate envi ronmental
documentation and will evaluate the impacts 1 isted.
DOE will consider all the points listed in this
cement i n the decisionmaki ng process associated
wi th the FFTF/FMEF complex.
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●

●

●

●

●

●

●

●

●

Uni lateral termination of international agreemnts to
complete ongoing mterials testing with potential for
significant negative impact on future international energy
agreements, such as Japanese financial support for the
SUpercol 1 ider
Si anifi cant loss of u.S. fast breeder Droaram and advanced
re;ctor research, development, and tes~in~ capabi 1 i ties
Loss of mterials testing capabil i ties for fusion and space
appl i cations that are unique in the world
Loss of a very signifi cant producer of radioisotopes at a
time when the U.S. imports more than 90% of its mdical
i SotclDe SUDD1 v
Loss if U.$~ ~apabi 1 ity for radioactive waste conversion to
a less hazardous form
Loss of the only U.S. facility where nuclear weapons
neutral ization by converting bomb materials to fuel is
practical
Loss of a U.S. backup for Pu-238 production (If FFTF were
the primary producer the SRS reactors could provide a
backup)
Loss of capability to test large steam generators for
electrical production by a fast reactor
Loss of one of the worldss few Centers of Excellence
according to the Japanese

L-76-36 Pg. 2-70 Clarify ~ether the SRS Pu-236 impurity level is at
discharge or after fabrication. The FFTF PU-236 level of 5.5 ppm is
stated for innnediatel y after reactor di scharge; however, the value
of importance to the end user is the 3.5 ppm after fabri cation. The
SRS and FFTF values should be compared for the same rather than
different conditions.

L-76-35 Pg. 2-70 Several anal yses by organizations outside of Hanford
that are not involved with FFTF operations have concluded that 10ppm
Pu-236 is acceptable for almost all applications.

At discharge, the SRS product has an average
plutonium-236 content of about 1.3 parts per
mi 11 i on, based on actual producti on operati ens.

Al 1 current users of plutoniuw238 power SUPP1 ies
speci f y the plutoniu*236 content to be 1 ess than 2
parts per mi lli on. Higher levels are not acceptable
to users because higher radiation 1 evels wi 11
produce negative impacts on sensitive
instr”!nentation and significantly increase personnel
radiati on doses. For some missions radiation levels
could be mitigated by additional shielding: however,
the added weight of the shielding would not be
practical , especially for NASA, a major user of
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L-76-36 Pgs. 2-74 & 42 The Table 2-3 entry llSoci oeconomi Cs’n and
Section 4.1.1.1 “Land Use and Socioeconomic CS” should address the
loss of approximate y 1100 jobs resulting from the decision to do
the Pu-238 work at SRS and the consequent shutdown of FFTF.

L-76-37

~

w
a
. L-76-38

L-76-39

L-76-40

L-76-41

L-76-42

pg. 2-82 The upgrades to the reactor and processing facilities
should be added to the Table 2-3 “Compari son of Impacts of
Alternatives” entry on “Connni tment of Resources”.

Pg. 3-1 Identify the specific building(s) by number that will
be used for processing PU-238.

P9S. 3-IS through 3-21 The Probable Maximum Flood (PMF) should
be addressed i n Section 3.4.1.2 “Surface-Water Hydrology”.

Pg. 3-27 The statement is n!ade that meteorology is an
important factor i n the assessment of the consequences of postulated
reactor ac$i dents. ,lMeteorology is als O very important in assurfn9

that faci 1 J ty designs wi 11 sustain natural phenomena and should be
given additional emphasis in this section.

pg. 3-27 & 3-31 The projected 100-year rai nfal 1 or snow
accumulate on is not discussed.

p9. 3-31 Hai 1 storms are not menti o“ed.

plutoniufi238 for interplanetary space exploration
missions. This is also true for the manned missions
to the Moon and Mars (part of the President’s Space
Exploration Initiative), during Aich personnel dose
could be a primary concern. For some mi ssi ens,
plutoniu-236 levels iuust be kept below 1 part per
million.

The plutoniu~238 production mission has always
resided at SRS. 00E evaluated the option of doing
this work at FFTF to supplement its primry mission
as a test reactor. 00E evaluated the socioeconomic c
merits and impacts of FFTF operations at the outset
of that program. Al so, please see the responses to
Connnents L-76-29 and L-76-30.

Please see the response to Connnent L-44-63 on
plutoniuw238 facilities.

The numbers are not included i n the EIS because
building identification by number is not requi red
for an assessment of environmental impacts. The
building numbers are 221-H and 235-F.

Section 4.1 .3.2 of the EIS presents i nfomtion on
historical flooding events. Probable maximum flood
is used i n emergency spil 1 way desl gn, and 1s not
germane to a description of the affected environment.

Section 4.1 .3.2.3 contains the requested in fomtion.

The requested
3.5.2.3.

The requested
3.5.3.2.

i nformation has been added to Section

in fomtion has been added to Section
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L-76-43 Pg. 4-1 The environmental impacts of upgrading the Pu-238
processing faci 1 i ti es and operations involving Pu-238 at Savannah
River are not addressed. For example, i f the decision had been mde
to produce and process the Pu-238 at Hanford, Savannah River impacts
would be less.

L-76-44 p9. 41 psychOl Ogi cal impacts are not addressed in Chapter 4
OIE”vi ronmental Consequences ”’. Psychology cal impacts wil 1 be
addressed in the EIS for the New Production Reactors (OOE/NP-0003
pages 21 and 24). Fort y-eight conunents “ere received on the t4PR
Implementation Plan to add this topic.

L-76-45 pg. 4-36 Accident prevention, potential types of accidents and
consequences of accidents in the upgraded Pu-238 process? ng/
fabri cation faci 1 i ties are not discussed and should be added.

L-76-46 p9. 4-36 Accidental criticality ex-reactor is not discussed
for the SRS reactor faci 1 i ties or the Pu-238 faci 1 i ties.

L-76-47 Pgs. 4-36 through 4-71 A statement needs to be added
identi fying the 1 imiti ng organ wi th respect to radiation dose from
accidents.

L-76-48 p9. 4-g7 Natural phenomena impacts on the upgraded Pu-238
processing faci 1 ity is not addressed.

L-76-49 Pg. 4-97 Has the UCRL-15910-Interim report ‘lOesign and
Evaluation G“idel i nes for DOE Faci 1 i ties Subjected to Natural
Phenomena Hazards”, Oct. 1989, and related reports, been applied to
the SRS reactors and processing faci 1 i ties?

L-76-SO pg. 4-g9 The height in feet of the Savannah River reactors and
processing facilities above the maximum flood should be stated.
This cannot be determined from Section 2. 1.2.1 to which the reader
is referred.

L-76-5 1 p9. 4112 Secti On 4.1.6.1 “Existing SRS Support Facilities”
should describe upgrades to the Pu-238 process ing/fabri cation
facilities.

PI ease see the response to Comnt L-44-63 on
pl utoniuw238 processing facil iti es.

There is no scientific consensus on a methodology
for predicting adverse psychology cal impacts on
individuals or population groups. No basis has been
establ 1 shed for such analyses in the scoping process
for this EIS, nor is an analysis of the
psychology cal impacts of the fear of risk requi red
by NEPA.

P1 ease see the response to Connnent L-w63 on
plutoniufr,-238 processing facilities.

Please see the response to Comment L-44-63 on
plutonium238 processing facilities.

Values for effective dose equivalent and for thyroid
dose provide sufficient information for j“dgi ng
risks and are consistent with NRC practices.

Please see the response to Conanent L-44-63 on
plutoniuw238 processing facil i ties.

The referenced report is not directly appl i cable to
reactors. To the extent the site-specific hazard
curves are appl i cable for SRS faci 1 i ties, they are
considered in hazard assessments. 00E reports
related to reactor design are appl ied as appropriate.

K-, L-, and P-Reactors are 46, 40, and 60 meters
respectively, above the mximum flood (36 meters
MSL) . Support faci 1 i ti es are from 10 to 71 meters
above the mxi mum f 1 ood. The O-Area pumpho”se
intakes are at about 30 meters a“d would be flooded
during a mximum flood.

Please see the response to Comment L-44-63 on
pl utoni UW238 processing facilities.
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L-76-52 — The length of time for public review and cormnent on the EIS DOE has followed CEQ regulations in relation to the
was n!argi nal considering the length of the report, complexity and minimum review and cement period (i .e. , 45 days).
importance of the i ssues involved, and the aumunt of techni cal
detail in the report.

Sincerely,

James N. Pagl i eri
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L-T7 STATENENTOF GERALDk1000COCK

June 24, 1990

Hr. Stephen R. Uri ght, Oi rector
Envi ronmntal Oivi si on
U. S. Oepar-nt of Energy
Savannah River Operations office
Post Office Box A
Ai ken. South Carolina 29S02

Dear %. Wright:

Hy n- is Gerald Woodcock. I hold a BS degree ifi Industrial
Technology, and an NBA in finance. For the past 16 years 1 have
been -l eyed by Ues~i nghouse Hanford in a variety of prof essi anal ,
aanagerl al and adm”nl strati ve positions. I am on the Board of
Directors of ~everal civic organizations. I am curre”tl y finishing
a term of of fl ce as Chairman of the Eastern Mashi ngton Section of
the &ri can Nuclear Society, hi ch has over 400 members and an
annual budget of over $30,000.

I have reviewed those sections of the Draft Envi ronuntal
I-act Statement for the continued c,perati on of the Savannah River
reactors. I have attachd cormnents far those areas of the report i n
~i ch I have S- cawetence.

I am only too painful 1y aware of the pal i ti cal warfare
surmundi ng both the restart of the Savannah River reactors, and the
larger issue of New Production Reactors. I had hoped to discover in
this documnt an objective, scholarly evaluation of al 1 options
surrounding the restart of the Savannah River reactors.

I was disappointed.

It is not without ctise that the American public has developed
a deep mistrust of nuclear technology in general, and the Department
of Energy in particular. For as long as DOE continues to permit
political considerations to influence analyses of options involving
mltiple sites, that ❑istrust will continue to have a basis in
fact. Ooc-nts so tainted becom ‘lightning rods, c, inviting the

J
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wrath of 6A0, ~, and Congressional comittees and staff. Their
incredulity at the lack of sound bases for our conclusions fuels
public tistrust, to our continuing detriment. 1 would have thought
that past experience should have impressed that lesson upon us by
now.

I have not deliberately set out to offend. but I cannot
~hasize too strongly the blatant inequities discussed in my
C-ts .

Sincerely,

Gerald Wodcoik, KIA
1851 Alder
Ri chl and, Wa. 99352
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SAVANNAH RIVER ORAFT EIS
Comnents

Paae C-

L-77-O 1

L-77-02

L-77-03

L-77-o4

L-77-o5

2-66 Sec. 2.4: It is absolutely unconscionable that a document of
this nature should fai 1 to thoroughly consider the conversion
of WP-1 . In the face of Adm. Watkins! statements regarding
the technical viability of the option together with its
well-defined cost and schedule advantages, lack of serious
discussion of this alternative can only be ascribed to petty
PO1 iti cal considerations. That such considerations should
influence an objective di scussion i n a document of this nature
cal 1s into serious question the credibil i ty of the entire work,
and makes mani fest the self-interest of the authors.

2-66 Sec. 2.4.1: The schedule for conversion of ~P-1 has been
reviewed numerous times by agencies both wi thi n and wi thout
DOE. A six-year schedcule is not only credible but fully
defensible, and supported by highly conservative assumptions.
Therefore, if project funding were provided by FY1991,
beneficial use would occur during FY 1997, and tritium
extraction WO”l d begin one year later, or the fal 1 of CY 1997.
Furthermore, there is a strong and documented potential for
project acceleration to a five- or even a four-year basis.

The Office of NPR has stated as official 00E policy that NP-1
conversion is a reaso”abl e ,,co”ti “gency. a, The thi rd se”te”ce
is a direct contradiction of that pol icy.

2-67 Last 1ine: This has al 1 the appearance of an !Iescape clause .,,
It appears that i n mki ng this statement, the authors hope to
justify the fact that they have not seriously considered aoy of
the NPR alternatives.
However, any substantial upset to the SR restart schedule,
*ether technological , fiscal , 1 egislative or institutional ,
would quite rapidly put SR restart plans on a parity with the
shortest NPR al ternative, and perhaps “i th the longer-scheduled
alternatives as well .

The WWP-1 could not be converted in time to wet the
00E near-term mission goals. DOE will consider this
conversion in the EIS bei ng prepared for the New
Production Reactor capacity.

Even a 6-year schedule for conversion would not met
00E near-term goals.

DOE could begin extracting tri ti”m approxi~tel y 1
year after resumption of production at an SRS
reactor.

This statement is true with regard to NPR, but not
for K-, L-, and P-Reactors.

Section 2.4.1 of the EIS presents inforn!ation on new
production reactors.
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Moreover, the threat of challenges-at-1 aw by interveners, and
the potential for adverse judicial rulings resulting from those
challenges, are very real considerations. The! r real i ty is
underscored by the declared intent of several 1 ntervenor
organizations’ public pronouncements of their intent to file
suits at the critical moment when the plants are poised to
restart, and the fact that as of this writing, the first of
these suits has al ready been fi led.

L-77-06 2-67 Top para. : Is. . .7 to 10-year schedule” is in error. As stated
above, a six-year schedule has been shown to be very
achievable, and actions necessary to shorten the schedule
further have been identified.

L-77-D7 2-67 Sec. 2.4.2, first bullet: Whose estin!ate? The best estimate

by N Reactor people is 1 1/2 years. Substitution of the

o authors’ judgment for that of the people who would be
responsible for bringi ng N Reactor back on-1 ine is not

A
w appropriate.
a

2-67 Sec. 2.4.2, second bullet: Two conrnerci al vendors support the
schedule.

2-68 Bottom para. : Successful restart of N Reactor does M entail
. .

Slanl fl cant technological risk. Considering the respective
operating records of the Savannah River reactors as contrasted
with N Reactor, the evidence is conclusive that N has the more
favorable operating record. The last sentence is highly
subjective, and not supported by facts.

~

L-77-08

Please see the response to Comnt L-77-OZ on the
inability of a 6-year schedule to meet near-term
needs.

The DOE Office of Oefense Programs prepared the
estimate, based on in fonMtion provided by
OOE-Richland Operations Office.

The risk referred to is one of technical feasibility
and schedule compliance.

On pages v. and vi. , the document states its intention to serve the
purposes of NEPA and CEQ. By almost totally ignoring one highly
viable option (WPN-1), and by substantially misstating facts and
engaging in unjustifiably negative editorializing regarding another
(N Reactor), this document fails utterly in that regard.

Gerald Woodcock
June 23, 1990
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L-78 COMMENTS OF FRANK M. REDMONO
UNITEO STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IV
345 COURTLAND STREET, N.E.

ATLAMTA, GEORGIA 30365
.JUL 02 1990

4PWFA8/OM

Mr. Stephen R. Wright, Oirector
Environmental Division
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Aiken, South Carolina 29802

Subject: Oraft Environmental Impact Statement; Continued Operation
Of the K-, L-, and P-Reactors, Savannah River Site, Aiken,
South Carolina; ERP No. : O-OOE-EOOO04-SC

Oear Mr. Wright:

Pursuant to Section 309 of the Clean Air Act and Section 102(2)(C)
of the National Environmental Policy Act (NEPA), the U.S.
Environmental Protection Agency (EPA) has reviewed the above
referenced Oraft Environmental Impact Statement (OEIS). 8ased on
this review we have the following general cements concerning the
document and proposed actions. We also have attached a list of
detailed connnents.

Our min area of concern relates to the impact of the continued
operation of the facilities on the water resources of the area.
Continuation of past operational procedures for K-, L-, a“d
P-Reactors would allow continued adverse impact to occur to the
groundwater, surface water, and wetlands of the Savannah River Site
(SRS).

The contamination of the area groundwater from the restart a“d
continued operation of the reactors continues to be a concern to
EPA. We feel that the ground”ater impacts of restarting these
reactors are inadequately covered in the DEIS. Section 2. 1.2.3.8
indicates that restarting the reactors will include the continued



.
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L-7%0 1 use of the disassembly basins and associated seepage basins for the
storage and di sposal of 1 iquid radi oactive wastes. As we di scussed
i n our 1 etter to you, dated June 26, 1987, concerning the OEIS for
Waste Management Activities for Groundwater Protection at SRP, we

L-7&02 continue to recomend that appropri ate alternatives be pursued to
eliminate this practice. Groundwater moni tori ng wel 1s near the
assembly basins at the reactors have shown that the groundwater is
contaminated with tritium at very high levels in the immediate
vicinity of these basins.

L-78-03

~

In some groundwater monitoring wel 1s the level of tri ti um
contami nation is four orders of inagni tude above the drinking water
standard, or Maximum Contaminate Level (SRS Envi ronmental Report for
1988, Westinghouse Savannah River Co. , Contract #E-AC09-
88 SR18035) The best indication of the environmental impact of
restarting these reactors is the documentation of impacts of past
operations upon the groundwater.

Unfortunately, the extent of groundwater contamination associated
with these si tes has not been completely i nvestigated, therefore,
the total impacts of past activities is unknown.

Complete information concerning groundwater contami nation of the
site should be provided. This information must be provided for
onsi te areas as wel 1 as at the site boundary.

As described in Section 2.1 .2.3.6 of the EIS, the
disassembly basins are used as processing areas, not
for waste storage.

As a result of cements on the draft EIS from EPA,
other agenci es, and the publ i c, DOE is reevaluating
options for the disposal of di sassembl y-basin purge
water. Section 4.1 .2.3 of the EIS demonstrates that
continuing the use of the seepage basins would
result in lower publ ic exposure to tri ti um than
would direct discharge; Section 4.5.3 indicates that
nmderator detritiation cannot be justified on a
dose-aversion basis.

DOE recognizes that tri tium levels i n perched
groundwater adjacent to the seepage basins exceed
the comnnunity water SUPP1 y MCL standards of 40 CFR
141. However, this is not a regul story constraint,
and the effect is of 1 imi ted health concern because
the shallow groundwater aquifer ( 1 ) is onsi te and
not accessible to the publ i c, (2) is not used for
ei ther a potable or a nonpotabl e water SUPP1 y onsite
or off site, and (3) has not impacted site flora or
fauna. Sections 3.7.1.2 and 4.1.6.4.14 of the EIS
present the extent of triti “m and other radionucl i de
contamination in the vi ci:i t~fo~mthe seepage
basins. The E vir~ment.

Reactor SeeDaae Basins (OPST-85-707; Pekkala et al .,
1987) presents complete doc”mentati on. The annual
Environmental Report for the SRS, which is available
to the public, presents the 1 atest data yearly.
This EIS analyzes the impacts of continued reactor
operation. Such si tewide groundwater contamination,
i ncl udi ng cumulative impacts, whi ch is due to prior
reactor and nonreactor operati on, wi 11 not be
affected by conti nued reactor operation. See
Section 4.1.6.4.5 of the EIS. This information,
much of which was presented i n the Waste Management
Activities FEIS (OOE/EIS-0120; 19B7) , is included in
this EIS by reference to that document and to the
Annual Environmental Reports, and is augmented by
existing compliance reports to SCDHEC and EPA.
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L-78-04 Additional ly, the potential impact to groundwater involves the
groundwater leaching of constituents of concern from solid “aste
streams which ori ginate from trenches where wastes from the
operation of the reactors and separation areas were disposed. These
groundwater impacts, along with mitigation options, need to be mre
ful 1 y discussed i n the Final Environmental Impact Statement (FEIS).

L-78-05

L-78-06

L-78-07

Another concern to EPA is that the operation of these reactors have
caused adverse impacts to the aquatic systems of the area.
According to the OEIS, continued operation of these reactors wi 11
continue to impact over 500 acres of wetlands on the SRS. This
impact is primarily related to the extreme temperatures a“d flows
associated with the cooling water discharges. The high scouring
f 1 ows associated with the K-Reactor discharges have caused reduction
of bottomland hardwood forests and sediment loads have caused
elimination of the original forest vegetati on. The FEIS should
outline proposals to mi ti gate for the wetl and impacts.

Response

Section 3.7.1.2 of the EIS addresses groundwater
contamination below the burial grounds associated
with this conunent. The alternative currently under
construction is a new, low-level radioactive waste
storage/disposal faci 1 i ty. Mitigation is
establ i shed through the closure of the burial
ground . Also, OOE analyzed groundwater impacts from
the operation of the low-level waste burial ground,
their mitigation, and alternatives for the
replacement of that faci 1 ity, in DOE/EIS-0120
(1987) , “hich is referenced in this EIS.

OOE has revised Section 4.5.7 to include a
discussion of wetlands mitigation options. DOE wi 11
implement any selected option(s) through interaction
wi th regulatory agencies.

Additional impacts to aquatic 1 i fe occur from the reactor
operations. Large temperature increases associated with the cool ing
water discharges have caused numerous large fish ki 11s during the
restart of reactor facil i ties. Proposals to eliminate these fish On June 6. 1990. SCOHEC issued an executed
kills should be included in the FEIS.

Any current proposals or agreements to mi ti gate the impacts of
cool i ng waters of L- and P-Reactors should also be discussed.

settlement agreimnt with DOE on fish ki 11s i n Pond
C and L-Lake. As requi red, OOE submitted a report
to SCOHEC an July 5, 1990, describing options for
avoi ding future fish ki 11s, identifying the selected
options and mitigation to be pursued, and providing
a schedule for implementation. DOE has i ncl uded
this inforn!ation in Section 4.1 of the Final EIS.
Al so, 00E has modified Section 4.5 to provide
information on measures to miti gate f i sh kills.

the In addition to mitigation on fish kills, as
discussed i n the response to Cement 1-78-06, 00E
discusses thermal mitigation fully in the Final EIS
on L-Reactor Operation (OOE/EIS-0108; 1984), the
316a studies, and the omnrehensi ve 00 1 inq Water

~ (Op-1739-l : 1987). Section 4.5.7 of the EIS
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L-78-08

L-78-09

L-78-l D

The impacts of water withdrawal from area waters for K-Reactor
cool ing purposes also cause adverse impacts. Significant fish and
aquatic 1 i fe losses occur through entrainment and impingement during
this activity. EPA considers these impacts to the aquatic resources
of the area to be undesi rable and opportunities for mitigation or
reduction of these impacts should be discussed in the FEIS.

An additional issue that needs clari fi cation concerns the National
Emission Standard for Hazardous Air PO1 lutant (NESHAP) requirements
for the site. In Chapter 5 of the DEIS, DOE indicates that, with
the possible exception of the K-Reactor cooling tower, NESHAP
approval wl~ 1 not be requi red prior to the reactor startup. This
> nterpretatlon 1s correct S1 nce NESHAP approval is only requi red for
new source construction or modification. Si nce the reactors in
question are existing sources, NEsHAP approval will not be requi red
prior to restart.

Al though this approval wil 1 not be requi red, SRS should verify that
all appl i cable release points associated with the reactors wil 1 be
mni tored for radionucl ide emissions i n accordance with the
provisions of 40 C. F.R g 61 .93(b) before restart of the reactors.
As requi red by NESHAP regulations and stated in our letter to DOE,
dated January, 26, 1990, EPA is awaiting additional i nfomti on and
a DOE evaluation of the need for preconstruction approval before
processing the K-Reactor cool ing tower NESHAP appl i cation.

discusses theml mitigation. L-Reactor must be
shut down as requi red to ensure compliance with
thermal 1 imits.

00E describes the impacts of cooling water
withdrawals from the Savannah River in the Final EIS
on Alternative Cooling Water Systems, Savannah River
Plant (DOE/EIS-D121; 1987) , and sunnnarizes these
impacts i n in Chapter 4 of this EIS. The absence of
signif i cant impacts of past impingement and
entrainment losses on fish and other aquatic
populations i n the river has been confirmed in
Section 316(b) demonstration and other extensive
river studies submitted to SCDHEC and EPA; i n
addition, the start of cooling-tower operation for
K-Reactor will further reduce total SRS intake
withdrawal rates and potential impacts on river fish
populations. OOE has comi tted to additional
studies to continue the assessment of entrainment
impacts f ram SRS i ntake wi thdrawal and 1 ow river
fl Ows . OOE has modified Section 4.5.6 to include a
description of this continuing river study to assess
mi tigation options.

Section 5.2.7 of the EIS has been reworded to
reflect the fact that EPA revised its NESHAP rule
after SRS. submitted a request for approval for
construction of the K-Reactor cool i ng tower. The
revi sed rule wai ves the approval requi rement for new
or modified sources, such as the tower, that have
low of fsi te impact.

DOE continues to work with EPA to ensure compl i ante
with NESHAP requi rements.
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L-78-1 1

L-78-13

The DEIS describes a 1imi ted number of al temati ves for supplying
the mteri als necessary from the Department of Energy’s (DOE) SRS
faci 1 i ty. Due to the c1assi f ied nature of the i nfomti on used in
the decision process. i t is di ffi CU1 t to evaluate DOE’s
detenni nati on that the preferred alternative is the only alternative
that =ts the statsd pmducti on criteria. However, due to the
environmental consequences of the proposed action, we suggest that
DOE i nvesti gate an al temati ve that waul d involve addressing many of
the proposed envi ron-tal impacts with corrective actions and
b ti gati on. Speci f i cal 1y, an alternative that uti 1i zes K-Reactor i n
a rnnner that wul d prevent the destruction of reestabl i shed wetland
vegetation and minimizes the 1ethal effects caused by the discharge
of >73°C oncethrough. cooling water to area surface waters, is very
desirable f mm an envl ronuental st.andpoi nt. He urge OOE to consider
an al temati ve that utilizes other SRS reactors to met short term
tri ti m production needs unti 1 K-Reactor cooling towers are
COV1 eted.

Section 1502.14 of the WA states that the 1 ead agency should
u ~i gorou=l y ~XpI ore md objectively evaluate al 1 reasonab~ e

alternatives” and ‘include appmpri ate ❑i ti gati o“ measures “ot
al ready included i n the proposed action!!. Ne feel that DEIS does
not include this type of an evaluation of mitigation options to
reduce the envi ron~ntal impacts of the alternatives examined. This
evaluation should be included in the FEIS.

Based on the above -nti oned concerns and those expressed in the
detai 1 ed co~nts section, EPA assigns a rating of EC-2 to this
DEIS. This mans that EPA has identified impacts that sho”l d be
avoided i n order to f ul 1y protect the envi ronment. Corrective
-asures may require changes to the preferred al temati ve or
appl i cat ion of nd ti gati on measures that cm reduce the environmental
i~act. Al so, the DEIS does not contain sufficient information for
EPA to ful 1y assess environmental i ~acts that should be avoided.
EPA ui 11 continue to mrk G th 00E to reduce these impacts and
explore acceptable sol uti ons.

OOE has based the need for continued operation of
these reactors on the requi remants, including a
potential reduced-need scenario, discussed i n
@p~dix A. OOE has examined the f easi bi 1 i t y of
meeting the requirements imposed by the nmst recent
NHStl fiile delaying the resumption of K-Reactor
production unti 1 the cooling tower is operational .
OOE is expediting the construct on of the cooling
towar. See the revisions to Section 2.1.6 of the
EIS. OOE has revised Sections 1.2 and 2.1 to
clarify its intent to schedule production runs and
outages of each reactor to met the requirements
establ i shed by the most recent NHSM. Al so, pl ease
see the response to Cement L-02-O 1 on the need for
tritium.

Section 4.5.7 of the EIS discusses alternative
mitigation measures that are not included i n the
proposed acti on. 00E has provided additional
information on mitigation oDtions in the Final EIS.
00E bel i eves i t has-addressed
alternatives for mitigation.

al 1 reasonable

P1ease see the response to Comnt L-78-12.

Ne appreciate the opportunity to review this document. If you have
anY tluesti Ons please Cal 1 m or Oavi d Nel gaard of my staff at (4o4)
347-3776 or ( FTS) 257-3776.
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Sincerely,

Frank H. Redmnd, Chief
Federal Activities Branch

Attachment, Detai 1ed Comnts

CC: J. Leonard Ledbetter, _
R. Lewis Shaw, SCDHEC
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L-78-14

L-78-16

L-78-17

Wetl and and Surface Water Issues

Section 5.6.2 - The report states specifi call y of its support of the
presidents goal of 41N0Net Loss”l of wetlands in addition to
compliance with 10 CFR 1022.15 concerning the design or nmdifi cation
of actions to minimize potential harm to or within wetlands or
floodplains. The section further states that continued operation of
the reactors wil 1 result i“ the destruction of some “etla”d
vegetation but that this action should not result i n the permanent
loss of wetlands. We are concerned about this statement because it
impl ies that the tempora7 loss of wetlands is not important, and i n
this case, we disagree. Temporal loss i n the case of SRS has lasted
for some 40 years with no planned closing date in sight. Efforts
should be initiated to restore degraded or destroyed wetl a“d~ to
meet the IINo Net Loss,, goal .

Remote sensing studies of the SRS conducted during the period of
reactor outages showed rapid colonization or revegetation of exposed
mudfl ats and sandbar i S1 ands of the Savannah River swamp system.
This included the reestablishment of woody vegetation after a
reactor shutdown of several months. However, when production
resumes, using the once-through cool i ng systems, the wetland
vegetation wil 1 agai n be destroyed in these areas of
reestabl i shment. Methods to prevent this destruction should be
proposed. DOE should investigate a possible alternative that would
uti 1 ize other SRS reactors for short term tri ti um production and
delay the operation of K-Reactor unti 1 the cooling tower is
completed. Mitigation measures should be proposed to assist in the
recovery of previously impacted wetland areas.

Paae 2-77

The indi cation is that wetland. losses in Steel Creek are unknown.
These losses should be quantified for the FEIS and mitigation
options descri bed.

Response

Please see the response to Cormnent L-78-05 on
wetlands mitigation.

Please see the responses to Connnents L-78-1 1 and
L-78-12 on alternatives.

P1 ease see the response to Cement L-45-01 o“
reactor restart sequence.

Wetlands 1 osses in Steel Creek are discussed in the
Final EIS on L-Reactor Operation (OOE/EIS-0108;
1984), the Comprehensive Cool ing Water Study
(OP-1739-I ; 1987) , and the Reactor Operation
Environmental Inf oimati on Document (WSRC-89-816;
1989). As predicted, increased flow i n Steel Creek
eroded channels between the dam a“d the del ta, a“d



Table C-5. DOE Responses to Connnents on Oraft EIS

Conanent
Number Comment Response

c-l

&
0
u

~

L-78-18 The discussion of the biological studies of L Lake should also
address the possible problems of the unusual numbers of the
pathogenic Naealari a fowleri , an aquatic protozoan. Wile the
unusual 1 y high populations reported i n the June 1988 316(a) T@Port
n!ay be a short lived event due to the start up of the lake, It is a
possible problem that warrants future monitoring and consideration
i n future actions.

~

L-78- 19 The discussion should address the change i n thern!al loading on the L
Lake due to the change i n reactor operations from plutonium
production to tri ti urn producti on. The discussion should elaborate
on the problems of production 1 imits due to the thermal 1 imi ts on

resulted in losses of some successional plant
species that had established since the cessation of
thermal discharges i n 1968. Increased water input
into the del ta resul ted in a shi f t toward more
hydri c herbaceous species; successional woody plant
species have been impacted in a few areas. There is
no clear evidence that additional cyprus-tupelo
nmrtal i ty occurred after the resumption of L-Reactor
operations i n 1985. In addition, substantial year-
to-year variation was observed i n plant conununiti es,
which appeared to be attributable to the timing and
mgni tude of river flooding, rather than to thermal
effects. These studies were reported initially i n
the Section 316a Demonstration Compliance Report
(OU Pent! 1988; OP-1766). Tables 4-2 and 4-3 list
changes In wetl and vegetation classes in the Steel
Creek Corridor and deltalswamp, respectively.
Mitigation of wetlands on Steel Creek is not
currently under considerate on because L-Lake is the
mi tigation and no substantive 1 osses have been
identified. The situation is being monitored
pursuant to the L-Reactor EIS comi tments.

00E believes that operation of L-Reactor could cause
increases in populations of pathogeni c Naealeri a
~ based on previous observations and studies
in L-Lake. 00E will continue its present monitoring
programs and consider study results in determining
the need for any future actions. A recen: report
(“Effect of Thermal Additions on the Oens, ty and
Oi stribution of Thennophi 1 i c AmoebaeandPathOgenic
~ fou in a Newl y-Created Cooling Lake, ”
Tyndall et al ., in ~L 1
M~~ , Vol . 55, No. 3’,’ pp. v7~2-732) presents
the results of the studies ci ted above. Section
4.1 .1.4.2 of the EIS has been revised to reflect
this information.

Reactor operation at a given power level would cause
the same them] loading on L-Lake regardless of the
charge used. DOE is not considering any additional
cool i ng mi ti gation options or studies for L-Reactor,
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the lake. Are additional cool ing actions being considered to allow
more flexible operati on of L-Reactor?

Paae 4-41

L-78-20 A connni tment to el imi nate the fish ki 11s associated with the start
up of L- and P- reactors should be incl uded and di scussed. The FEIS
should discuss any studies of operations or actions which have been
taken to reduce or minimize the thern!al shocks that occur to the
aquati c comunity duri ng reactor start-up.

Groundwater Issues

3.7, 1.2. 0. 3-53. oara 2

~ L-78-21 The radionucl i de content of groundwater is important for this
& review. The results of the groundwater monitoring program “ould

0 well have been a useful i ncl”sion, rather than a reference.
m

3722. p. 3-55. Dara 3/. . . 4

L-78-22 Groundwater beneath the SRS is extensively monitored (900 moni tori ng
wel 1s) for radioactive and nonradioactive contami nants. No specifi c
data were presented. However, about half the radioactive,
nonradioactive, and mixed-waste si tes for “hi ch groundwater
mnitoring data exist have some contaminants that exceed the EPA
drinking-water standards. Again, more data should be included in
the FEIS.

4.1 .1.3.. P. 4-6. oara 1 and 2

L-78-23 A total of 4,378 m3/day of groundwater are withdrawn from the Black
Creek/Middendorf Formation i n the K-, L-, a“d p- areas, Thj ~ i ~ 76

percent of the capacity (5,767 m3/day) of this aquifer, which
i ndi cates that the formation can sustain the requi red pumpi ng rate
under present condi ti ens.

unl ess extended thermal strati fi cati onwere to occur
during the winter as a result of tritium
production. Regardless of the charge used, 00E wil 1
continue L-Reactor operation in compliance with the
requi reme”ts of the NPDES penni t.

Please see the response to Comnt L-78-D6 on fish
kills.

Please see the response to Cement L-7G03 on
groundwater data.

The data requested for groundwater contaminants
exceeding EPA dri nki rig-water standards are reported
i n Annual Envi ronmental Reports, hi ch are avai lable
to the public and hi ch have been provided to SCOHEC
and EPA i n connection with ongoing compliance
proceedings “at associated with reactor operation.
Al so, please see the response to Connnent L-78-03.

The capacity of the aquifer as ci ted in this cement
(5,767 cubic meters/day) is incorrect; as the EIS
indicates, that is the daily yield of a single
wel 1. The correct aquifer yield is { denti fi ed i n
the referenced paragraph as about 54,430 cubic
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L-7B-24

L-78-25

L-7t?-26

4.1.2. u. 4-19, nara 3

It is stated in the last 1 ine of this paragraph that groundwater
contamination beneath the si te does not reach off si te sources.
This should be wel 1 established and documented.

4.1.2 .?.. n. 4-22. Da rti

Only at the P-Reactor basins are migration times 1 ong enough to
allow significant tritium decay before reaching an outcrop (30
years-19 percent wi 11 remain] Migration from the K-Area basin to
Indian Grave Branch (6 years - 71 percent wi 11 remain) and from the
L-Reactor basin to L-Lake (5 years - 76 percent wi 11 remain) are not
sufficiently long to allow for significant tritium decay.

Waste Issues

Page 3-61

The discussion on Waste Management Capacity is inadequate.
Available capacity for additional waste should be identified and
shown to be adequate to handle the waste volumes 1 i steal in Table
3-12. The i terns that are identified as actions needed to alleviate
waste capacity probl ems should be explai ned i n greater detail The
EIS should present dates on which the operation of these new
faci li ties becomes critical to the continued operation of the
reactors (It is implied that the reactors can and should be
restarted without them). Al though not discussed here, 00E has
previously indicated that the generation of RCRA Land Oi sposal
Restricted (LOR) wastes are of critical concern to the continued
operation of reactor separation faci 1 i ti es.

Of parti CU1 ar concern is the continued operation of the high-level
waste tanks, some of which the EIS concedes are near the end of
their “sef”l 1 i fe. The EIS should identify the specific tanks that
are near the end of thei r useful 1 i fe, and give schedules for taking
them out of service. It should further be shown how this schedule

meters per day, and the cumulative reactor area
withdrawal rate represents only about 8 percent of
the aquifer capacity.

Section 4.1.2 has been corrected to note that no
radiological contaminants i n groundwater beneath SRS
have reached of fsi te ~ r sources (as
documented in the Annual Environmental Report).
Groundwater contaminants from the reactor seepage
basins outcrop to a surface stream, and subsequent y
are transported of fsi te wi th surface water.

The decay associated with these travel times is
correct. However, the reduction in actual releases,
as determined from monitoring of groundwater
outcrops, is greater than these mdeled values would
indicate. Section 4.1.2.3.5, tiich 00E has added to
the EIS, compares doses f ram alternative purge-water
disposal options. It demonstrates that the 1 iquid
pathway population doses with the use of seepage
basins are less than 50 percent of those that would
occur from di rect discharges.

OOE and the appropriate agencies are addressing the
waste management issues identified in this connnent
through other regul story forums. Because of the
complexity of these issues and the current state of
negotiati ens, this response identifies the
regulatory forums through whi ch specific issues are
being addressed. The SRS is currently negoti sting a
Federal Facilities Compliance Agreement to resolve
alleged viol ations of RCRA storage prohibitions for
certain radioactive mixed-waste streams that are
bei “g maintained in storage because no treatment
capaci ty exi sts wi thi n the 00E weapons complex.
This agreement wi 11 establish (a) permit appl i cation
submittal dates for each hazardous waste treatment
and disposal facility discussed in Section 4.1 .6.1
of the EIS, (b) operation startup dates for each
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is impacted by the various options under consideration in this EIS.
Each of the new faci 1 i ties under design/construction should be
addressed i n a similar fashion (Including the CIF and Y-Area
disposal faci 1 ity). The discussion on support facilities (pp. 4-112
thru 116) does not adequately address this issue.

1-78-27

L-78-28

L-78-29

3.8.1 and 3.8.4

A Table that relates *at waste treatment method(s) (Section 3.8.4)
wi 11 be appl ied to each type of waste (Section 3.8.1) would be
useful and should be included.

Paae 4-2

It would seem that the Termi nation Operation Alternative would
requi re less future land for waste disposal since no “new!! waste
WOU1 d be generated.

4.1.6.2.3/.4/.5/.6/.7. DD 4-114 to 4-ll&

From in fotiti on provided, addi tio”al area on the site to be
dedicated to waste disposal and storage including Y- Z-, and G- Area
waste si tes and the new horizontal/mi xed waste disposal facil i ty,
wi 11 total 500 acres or more. These faci 1 i ti es are scheduled to
begin operations between 1990 and 1993. The total land area
connni tted to new support facil i ties is about 700 acres, all on
site. IF additional land use is justified, it should be considered
an addi tional impact of reactor operations.

facility, (c) treatment or disposal capacity for
each facility, and (d) dates for removing the
backlog of waste c“rrentl y in storage. The Waste
Management for Groundwater Protection EIS
(oOE/EIS4120) assesses avai 1 abl e waste storage/
disposal capacity and the need for new disposal
facilities in detail . Sections 3.8, 4.1.1.8,
4.1.2.8, 4.1.2.9, 4.1.2.10, 4.1.2.11, and 4.1.2.12
of this EIS discuss waste management as it relates
to continued operation of the SRS reactors. DOE is
also negotiating a CERCLA Section 120 Interagency
Agreement with SCDHEC and EPA that wi 11 establish
the protocol and schedule for hazardous waste
c1 eanup at the SRS. hong the provisions in this
agreement are requirements for the prevention and
mitigation of releases or potential releases from
the radioactive high-level waste tank fare. The
agreemnt wi 11 also establ i sh requirements and
schedules for the remediation of tank system(s) that
are removed from service. After the agreement has
been signed by al 1 negotiating parties, i t wi 11
undergo public review and co~nt.

OOE has added Table 3-17 to the EIS to relate waste
treatmnt methods to waste types.

00E agrees. Additional land would be requi red only
in the case of waste disposal after decontamination
and decommissioning of facilities.

The examples given represent planned land “se
related to the operation of SRS reactors and other
onsite facil i ties. No other land use is anticipated
at this time.



Table C-5. DOE Responses to Co~nts on Oraft EIS

Cement
Number Comnt Response

L-7%30

L-78-32

L-7S33

L-78-34

on and Safetv m

3.7.1 .1. Paraar~

The dose rate 1 i steal on the last 1 i ne of this paragraph (240 DOE has corrected Section 3.7.1.1 of the EIS to
mretiyr) is not properly identified. NCRP Report 94 1 ists the
following dose equivalents (Section 7 .4.5) that result from

indicate that al 1 doses presented i n the EIS that
are not speci f ied otherwi se are, i n fact, effecti ve

internally deposited radi onucl ides: 35 mremlyr to gonads and other dose equivalents.
soft tissue; 110 mredyr to bone substances; and 50 mredyr to bone
marrow. In addition, NCRP reports the dose equivalent to the
bronchial epithel ium to be 2400 mrem/yr, primril y from radon
daughter products. The 240 mretiyr reported here in the EIS is, we
believe, intended to be the effective dose equivalent from al 1
internal emitters, for hi ch we compute to be 235 mrem/yr.

3.7.1.1. D. 349

Are the internal doses presented on this page effective dose Yes. Please see the response to Counnent L-7&30 on
equivalent? They should be better defined. effective dose equi val ents.

3.7.1.2. Table 3-!3

The dose from radon i n homes, a lung dose, is being added to tiole
body doses.

Please see the response to Conmient L-78-30 on
This is not appropri ate unless it has been MU1 tipl i ed

by a weighting factor tii ch then becomes its contribution to the
effective dose equivalents. Effective dose
:~~rents are obtained by the use of weighting

effective dose equivalent.

3.7.1.2. D 3-51. line 3Q

External terrestrial background is shielded by buildings, but the 00E has revised Section 3.7.1.2 as follom:
FEIS should explain how i t is shielded by the body. ,Ishieldi “g of a“y ki nd can reduce terrestrial and

cosmi c radiation doses by about 28 mi 11 i rem per year
3LZ D 3-52. oara 1 each, a 20-percent reduction (NCRP94, 1987) .“

Express these population dose rates as CO1 lective effective dose All doses not otherwise specified are effective dose
equivalents (person-rem) and supply the 80 km population data. equivalents (see the response to Cormnent L-78-30).

In 1980 the population within 80 km was 589,803
(Section 3.2.3.2); thus, the collective effective
dose equivalent to that population from recent SRS
operations was about 30 person-rem per year.
Similarly, the average individual dose of about 0.06



Table c-5. 00E Responses to Cats on Draft EIS

Conasnt
Nunt.er c—t Response

1-7S35

l-l

L-7a37

P 3-52. -

The gainna radiation msasures on the site in 1983, 73 ~yr. is
about twice the background dose rate ~ti for tha w-cini ty of
the site, 35 mrsm/yr, or the previous paw. IS this ui thin natural
vari ati on?

P 3-52. -

Al though Ar-41 contributes 1i ttl e exposure to pQrsons offsi te, it is
the other significant radi onucl i de ml eased to the a~pbere at SRS
and has been masured on site (EPA 520/5-L14-012) and should be
includsd for completeness.

3.7.1 .2.. Table 3 -11

The concentration for tritium in drinking -ter, 0.6 ~i/ml, is.
probably about background. The triti~ background in rnlk and free
water content of food is probahl y about the ~ as drinking mater.
Thus, these results ref 1 ect tri ti IM conti nation.

382. . Table 3 -12

1-7S38 The curie anmunts of each of these -tes should also be 1i stad.
Volurnss can easily change, its the radioactivity that,s i~rtant.

4.1.2. D 4-19

L-78-39 The assessment uti 1 i zes ICRP-30 dose conversion factom and
site-specific par~ters, tiich is goad. bver, the mdel usedwas
not described nor were the par~ters pra.idd- tis, a wvieu Of
the assessment COU1 d not be perfo~. More information should be
provided.

wem per year for the current Port Wentworth and
OeaufOrt-Jasper river-water-consuming popul ati on of
*out 71,000 (Section 3.7.1.2) would yield a
CO11ecti ve effective dose squi val ent to that
popul ati an of about 4 person-rem per year.

No. The ~ values on the SRS of about 70
mi11i rem per year include terrestrial ~ cosmic
radiation coqonents of the background dose ( i n
addition to the substantial y smaller site
contribution); as stated in Section 3.7.1.2, “the
average unshielded external terrest ri al backgroundtt
(~hasis addd) in the SRS vi ci .i ty is about 35
millirsm per year. Thus, cosmic radiation (and the
SRS contri buti on) rather than “natural variat i on”
accounts for the difference. DOE has revised
Section 3.7.1.2 accordingly.

AS reported in the Annual Envi ronrnental Reports, the
noble gas argon-41 contributes about 30 to 40
percent of the wi rmtm hypothetical individual
exposure at the SRS boundary. Section 3.7.1.2 of
the EIS reports argon-41 doses.

DOE has revissd this table (now Table 3-12) to
reflect average as WS11 as -xi mummasured values
of tritium in drinking wster., ❑i 1k, and food sainples.

DOE has revised Tables 3-15 and 3-16 to 1ist
quantities of radioactive waste in curies.

Section 4.1.2 and 4.1.6 of the EIS identify the
nmdels used for the dose assessments as those usedby
the NRC to cal CUI ate off si te doses; these sections
also provide references for the codes and the
parameters used i n the assessments, as wel 1 as for



Table C-S. DDE Retpanses to C~nts on Draft EIS

L-7W

Comnt
Number c-t Response

L-76-41

L-76-42

It should be noted that the iqct due to the three reactors is not
1i mited to their operati ens, but ~st include the iqct resulting
from operating all support facilities. fiis is done latir in
Chapter 4.

Al so, i t is i nappropri ate to c~re the dose res”l ting frta reactor
operation to the EPA litit of 10 ~yr to the maxim exposed
individual . This litit should be related to all operations on the
site.

4.1.23 3/4.. . Do. 4-25 to 4-27

Table 4-6 and 4-7 show the average annual release of trf ti IM via
seepage basins and direct discharge. Tables = and 4-9 show the
average annual doses that result f- these discharges. The doses
should be proporti anal to the discharges, e.g., tie triti m released
via direct discharge (17,100 Ci) is 2.4 ti~s tit released via the
seepage basins (7,110 Ci). The CO1 lecti ve dose is pmparti onal to
these re~ eases (9.4/3.7=2.5); h~ver, the dose of the mxim
exposed 1 ndi vudal is not pmporti onal (O. 16/0.035.3). Tbis appears
to be inconsistent.

Al 1 cal CU1ati ons and assqtions concemi ng cobal t-do and cesi~137
i n the Savannah River and site stre~ generally appear accurate and
reasonable. Homver, in paragraph 2 on wge 4-30 it states that the
average C5-137 concentration i n the river belou SRS is 1ess that 0.5
percent of the EPA dri .ki ng ~ter standard of 200 pCi/L. I“ the
previous paragraph, the concentration range is 1i std at 0.05 to O.2
pCi/L, Aich is only 0.1 percent at mxiw.

mre detai 1ed dose results of interest to
special i sts.

DOE recognizes that the standards of 40 CFR 61 apply
to the total of airborne emissions from SRS; because
the EIS does not constitute a compl i ante docu~nt,
the c+ri son of the reactor emissions to the
llt-mi 11i r~er-year dose was intended to provide a
perspective of the ❑i nor contribution of the
reactors to this total . oOE has revised the text to
clarify that the 10-i llir~er-year 1imit is for
the entire Site. Table 4-47 in the EIS lists the
total contributions of al 1 SRS ooerati ons and
neighboring faci 1i ti es to the” ai ~borne dose; this
total is 1ess than 7 percent of the
10-mi 11i rem-per-year EPA 1imi t.

The i ndivi dual doses 1i steal i n Oraft EIS Table 4-9
include contributions by nucl ides other than tri tium
for direct discharge; the collective doses 1isted in
Tables 4-8 and 4-9 are essentially all d“e to
tritium. These compari sons i n the Oraft EIS were
derived fmm the Waste Wnagemnt EIS ( OOE/EIS-
0120). In the Final EIS, 00E has updated the
assessment in Section 4.1 .2.3.5 to include a
coqari son of the direct discharge and evaporation
options to the current ~thod of discharge to
seepage basins. The referenced tables have been
eliminated or replaced; see Table 4-13.

DOE has changed the text i n Section 4. 1.2.4 to state
that currect and future annual average cesi UW137
concentrate ons should remain at or below 0.5 percent
of the EPA standard during reactor operati on.
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Comnt
Nuder Cotmnent Response

4.1.2.5. 04-31

L-78-43 Too many signi fi cant figures are used in Table 4-12. 0.1 v two
sign~f icant figures, at most, are justified.
aPPl Ies to mny of the tables i n this report.

The same cotient

4.1.2.5. D 4-32 nara 2

L-78-44 The dose rate that results from operating the
be compared to the EPA 1 i mi t of 10 mremlyr as
the tiole SRS operation.

4.1.2.6. oara L

L-78-45 The EPA risk factor, 4X104 cancer deaths per
low-LET radiation only.

4.1.2.7. Dara 2

three reactors cannot
the 1 imi t relates to

person-rem, is for

L-78-46 The OOE exposure 1 imit of 5 rem/yr does not refer to an average
annual individual dose ( 140 mrem/yr) as implied. Actual measured
individual occupational doses should be reported here with range and
distributions of these doses.

4.1.2.8/.9/.10/.11/.12. DD 4-35 to 4-36

L-78-47 It would be useful to list the curie quantities of radionucl ides
present i n these various wastes instead of s“ppl yi ng 0“1 y their
volumes.

4.1.2.8. Dara 3

L-78-48 Again, moni tori ng well water results
discussion of the contaminant levels

~

L-7a49 How are loklevel 1 iauid radioactive

were not presented. Some
WOU1 d be useful .

wastes treated in the ETF?

00E has modified this and other tables, i f
appropriate, to provide onl y two signi f i cant figures.

PI ease see the response to Connnent
contributions from reactors.

L-78-40 on dose

The collective effective dose equivalents from SRS
discharges are essential y all from 10wLET
radiation.

As noted, the personnel exposure guideline used by
OOE for Mola-body radiation dose equivalent is 5
rem per year; the guidel ine set by the Operating
Contractor for the SRS is 3 rem per year. From 1952
to 1989, 00E and SRS guidelines were exceeded 2 and
48 times, respectively. Section 4.1 .2.7 contains
additional information.

Please see the response to Cement L-78-38 on
radioactive waste quantities. OOE has revised
Tables 3-15 and 3-16 to provide quanti ties i n curies
and in waste volumes.

00E has revised Section 4.1.2.8 to cite appropriate
reference documents.

The lob-level 1 iquid wastes are filtered, and then
underao oi 1 removal . i on exchanae. reverse osmosis.
carbo; f i 1 trati on, and mercury ~e=val processes i n
the F- and H-Area ETF.



Table C-5. DOE Responses to Connnents on Draft EIS

ca~e:t
Connnent Response

4.1.3.1. 1. 04-37 a 3

L-78-SO Again, i t is not appropriate to compare the dose to the maximum Please see the response to Conanent L-78-4D on dose
exposed individual due to tri tium releases from the K-area to the contributions from reactors.
EPA limit of 10 mrem/yr which is the limit for the whole SRS.
Granted, this is a very smal 1 dose rate, however, much Jarger
tri ti urn releases occur at other site faci 1 i ties.

L-78-51

P. 4-43. Da ra 5

What type carbon was placed in service i n 1976 that better retains
organic iodides? What are the chemical forms of iodine released and
what are thei r percentages?

4.1.3.1.3. 0 4-51 oara 4

Has a ti~ table been established for the implementation of the
safety improvements that wil 1 not be completed prior to the
resumption of production? This iofonnati on should be discussed i n
the EIS.

Carbon coimpregnated with tri ethylene diami ne (TEDA)
and potassium iodide was PI aced i n service beginning
in 1976. The chemical form of iodine released
depends greatly on the fuel burnup of the individual
acci dent sequence, and cannot be characterized as a
given percentage. The carbon beds retain both
elemental iodine and organic i odi des effective y.

Section 2.1 of the EIS presents a general schedule
of safety modifications, indi eating those that wi 11
be completed both before and after the resumption of
production. DOE has revised Section 2.1 .2.8.2 of
the EIS to discuss the Restart Issue Management
Program (RIMP) , which identifies those issues that
mst be addressed before the resumption of
production (also see Section 2.1 .3.2.1). Section
2.1 .2.7 describes the Reactor Safety Improvement
Program (RSIP) process, hi ch determines the
priority and schedule process for the implementation
of safety improvements that are not scheduled for
completion before the resumpti on of production. The
safety improvement process starts with ensuring an
acceptable level of safety, then making periodi c
upgrades to increase that level of safety. The SRS
reactors wi 11 not resume production unti 1 they have
establ i shed an acceptable level of safety. Upgrades
and modifications scheduled for completion prior to
the resumption of production are those necessary to
establish an acceptable level of safety. Some
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Cement
Number Cormnent Response

4.1 3 1.4.. . LID 4-6 1-4-62

L-78-53 [f tri tium is released as the result of a dropped fuel assembly, its
decay during the 14-hour delay period wi 11 be insignificant and the
0.0246 percent factor wi 11 not apply.

4.1.3.1.5. D 4-73 oara s

L-78-54

L-78-55

L-78-56

A loss of river water acci dent would be treated somewhat different y
for P-Reactor which uses Par Pond for cool i ng rather than the river,
although pumping is still required. It is assumed that a LORWA at
K-Reactor would be easier to cope with after the recirculating
cool i ng tower becomes operational .

4.1.3.1.5

Recri ti cal i ty of the mol ten fuel
has not been properly addressed.

mterial after a core-reel t acci dent

in

~

Al though Ar-41 does not occur the reactor core inventory, a
significant quantity of Ar-41 does exist i“ the reactor outside the
core, is rel eased during routine reactor operations, and produces
the second 1 argest off-site exposure ( second only to tri ti “m from
site airborne rel eases). Thus, during a severe reactor accident,
wouldn, t there be a high probabil ity for the release of large
quantities of Ar-41 and shouldn Ot this be included in a severe
acci dent scenario? Argon-41 was not considered in any accident
assessment.

upgrades and modi fi cations are not necessary to
establ 1 sh an acceptable level , but rather to bui Id
on that 1 evel .

As stated in Section 4.1.3.1.4, !10.0246 percentia
refers to the fraction of the core fission product
i nventory that would be released, not tri tium.
Si gnifi cant quanti ties of triti urn are not released
as a result of a dropped fuel assembly, which would
contain only minor quanti ties of fission product
tri tium and tri tium in the moderator-coolant
carryover on assembly surfaces.

The PRA internal events analysis is based on
K-Reactor, which uses the Savannah River as its
primary source of secondary cool i ng water. For
P-Reactor, the primary source of secondary cooling
water is Par Pond. In either case, the accident is
a 1 oss of secondary cool ing water, so the case for
P-Reactor would not be treated differently. The
1 oss-af-ri ver-water accident mi ght be easi er to cope
with for K-Reactor with a cooling tower, but the
ri sk reduction associated wi th the tower is not
expected to be si gnifi cant.

DOE has i ncorDorated recri ti cal i tv in the severe
accident anal ~sis in Section 4.1.3.1.5. The Reactoc
00erati on Safetv Informational Oocume nt (WSRC, 1990)
discusses recri ti cal i ty and other core melt
progression and confinement system response
phenomena.

The only quanti ties of argon-41 available for
release from a reactor are those produced i n the ai r
stream moving past the reactor vessel by escaping
excess neutrons whi le the reactor is at power. In a
severe accident, no argon-41 would be produced or
available for release i n amounts greater than those
produced i n norwl at-power operati on.
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Cement
Number Cement Response

4.1.3 .1 .5. DD 484 to 4-86

L-78-57 Risks computed earl i er for reac~ accident assessments used the

BEIR III risk factor, 1.9 x 10 per person-rem. For this EIs, the
risks were increased by the factor 2.1 (4.0/1 .9) to be in agreement
wi th the EPA. The latest risk factor reconnnended i n 8EIR V is about
twice that used in these calculations, however, considering the
1 arge uncertainties associated with these analyses, the conclusion
that this factor of 2 is not significant is probably accurate.

p 4.95, Table 4-36

L-78-58 There was di ff i CU1 ty reproducing K-reactor risks with the
information provided. More details including the 1.6 km and 16 km
populations should be provided.

4.1.4.1. D 4-101 Dara 5
n

A L-78-59 All 1 iqui d chlorine used for water purification should be replaced
. as quickly as possible with sodi urn hypochl ori te NaOCl .
w

4.1.4.2.2. D. 4-104

L-78-60 Radiological impacts related to transportation accidents are sn!al 1
compared to other risks at the site.

p 4-106. Table 4-41

L-78-61 The CO1 um” headings i n this Table are confusing. Columns 3 through
6 are ti tied ‘Iri sk!l, but have !Idose!! units. The risk heading should
be removed as there are doses. From footnote b, We would assume
that risk can be computed from the information in the Table; e.g. ,

the risk of TRU drum failure and fire would be 1.5 x 10-5 x 6.4 x

10-1= 1XIO-5. Al so, there are too many signifi cant figures used.
This is a connnon practice throughout this report.

Cormnent noted.

00E has revised Table 4-36 to enable the
reproduction of the r: sks to the 1.6- and
16-kilometer POP”l ati ons.

See Section 4.1 .4.1 of the EIS. Replacement of
1 iquid chlorine vii 11 reduce potential hazards
associated with transportation, handling, and
storage of gaseous chlorine used to mke 1 iqui d
chlorine.

00E agrees.

00E has revised Table 4-41. 00E agrees with the EPA
calculation. The stated assumption based on
footnote b is correct. The number of significant
figures has been reduced i n this table and other

tabl es, if appropriate. Al so, please see the

response to Comtment L-78-43.
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Co-n t
Number Connnent Response

4.1 .6.2.1 D 4-1 14

L-78-62 8ecause most tri tium rel eased at the SRS is from the Tri ti urn
Faci 1 i ty, the implementation of the Replacement Tri ti um Faci 1 i ty
should be coordinated wi th reactor start up, considering it will
substantial y reduce ai rborne releases. Eliminating the use of
mercury wi 11 also be beneficial .

4.1.6.2.2. D 4-114

L-78-63 The 30,000 Ci /yr of tri tium discharged from the Effluent Treatment
Facility (ETF) is about 2.6 times that released per year to surface
streams from the three reactors. (See table 4-5, p. 4-23). Thus
detenni ning the impact of reactor operations must include the
contributions from al 1 support facil i ti es.

n 4.1.6 .4.13. D 4. 4-12!2
~

L-78-64 As discussed earlier in the report (Section 4.1 .2.4), about 0.5 Ci
K of CS-137 is released per year due to resuspension from the an site

stream beds, of which about O .36 Ci is from the streams servicing
the three reactors. These releases contribute an insignificant
impact on the down stream population. Cobal t-60 produces even less
of an impact because of its radioacti ve decay. Strontiu*90 was not
included in these discussions, al though it has been released to o“
site streams, has a long half 1 i fe (29 years), and may be expected
to move downstream to the Savannah River via resuspensi on. The dose
rate to off si te populations from stronti UW90 rel ease is probably
less than that caused by cesiu~137, but some assessment should be
i ncluded.

4.1.6.4.14. Tables 4-44 and 4-45

L-78-65 The data i n these tables show that radionucl ide rel eases from the
three reactors are much less than that from the support faci 1 i ties.
Using triti urn as an example, since i t causes by far the greatest
impact to off si te populations, the three reactors co”trib”te onl y
about 35 percent of the atmosphere c tri ti um and onl y about 19
percent of the released via the water pathway. Thus, an accurate
assessment of the impact of resuming production at SRS must i ncl”de
not only the releases at al 1 supporting faci 1 i ti es but al so those

The RTF is being constructed, and is scheduled to
begin operation in late 1990. The use of mercury
wil 1 be el iminated.

All new and planned support facilities are included
in the assessment of cumulative impacts in Section
4.1.6. 00E wil 1 prepare an EIS that includes more
detai 1 on the environmental impacts of support
facilities.

No substantial inventory of strontiuw90 of reactor
origin has been identified in onsite stream beds.
The Annual Environmental Reports report the
strontium-90 released to onsite streams from
discontinued F- and H-Area seepage basin outcrops;
this makes a very small contribution to maximum
i ndi vidual and CO1 1 ective doses. For example, i n
1988 strooti “w90 i n 1 i q“i d rel eases contributed 1.5
percent of the maxumum individual dose (compared to
87.3 percent from cesiuw137) and less than 3
percent of the collective dose (compared to 31.5
percent from cesi u-137). The EIS does not include
this release because reactor operation has no effect
on it.

The impacts of present and anticipated supportin9
facilities are included in the cumu~ ative impacts
discussed in Section 4.1.6. Al so, please see the
responses to Comnts L-78-40 and L-78-63 on reactor
support facility doses.
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COmnent
Number Connlent

that are planned to begin operation in the near future. These
results can then appropriately be compared to the EPA 1 imi t of 10
mrem/ yr.

L-78-66 Also, w assume that when the Replacement Tritium Facility (RTF)
becomes operational in late 1990, the release of tritium from
,, SeParataio”s,, “i 11 be sig”i f i cantl y reduced, and the total triti um

released per year from SRS wi 11 be 1 ess than the 5.52x105 Ci 1 isted.

Table 4-47. P. 4-127 and D 4-121, vara 4

L-78-67 There was minimal mention of the EPA’s NESHAP for radionucl ide i n
this document, except for a statement in the last paragraph of
Chapter 5 that refers to meting the 10 mrem/yr dose 1 imit to the
mximum exposed individual . The doses calculated in this EIS for
the SRS should be compared to those reported by the EPA in the EIS
for NESHAP, and any significant difference reconci led.

For example, the total dose rates given at the bottom of table 4-47
on page 4-127 are not properl Y identified. We assume the 1.Z5
mredyr dose is the effective dose equivalent to the maximum exposed
i ndividual and the 97 person-rem is the CO1l ective effective dose
equivalent t~4the 80 km population. Multiplying these by the risk

factor, 4x1O deaths per person-rem, yield the risks 1 isted i n
pa~agraph 4 on page 4-121. However in the EPA EIS Risk Assessment

for NESHAP, EPA/520 /l-89-006-l (September 1989), the dose equivalent
to the maximum exposed individual and the collective dose equivalent
to the 80-km POPU1 ation are 1 isted for specific organs in Table
2.6-2, page 2-55, i n VOIUM 2. Multiplying these organ dose
equivalents by the ICRP weighting factors (Wt) yield an effective
dose equivalent to the ~ximum exposed indiv~dual of 2.6 mrefn/yr and
a collective effective dose equivalent of about 550 person-remlyr
for the 80-km population. These doses are 2 and 5 times,
respective y greater than these 1 i steal i n Table 4-47 of the EIS for
the Savannah River Site. Can these differences be reconciled? The
results of both assessments indicate that compliance with 40 CFR 61
wi 11 be achi eved when the reactors resume operation.

Response

When RTF becomes operational , DOE wil 1 provide new
tritium release information in the Annual
Environmental Reports.

The EIS describes and references NRC nuclear-
industry-accepted codes used to cal culate n!aximum
individual and population doses from SRS operations.
and the source and transport parameters used to
obtain these doses. DOE agrees that the use of
either methodology wi 11 achieve compliance with
40 CFR 61. Please see the responses to Comnts
L-78-30 on effective dose rates and L-78-39 on dose
model ing.
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Cement
Nher ~t Response

4.5.4. D 4-137. oara 4

L-70-68 WOU1 d Argon41 be released in such a co=lt accid~t?

L-7a-69 DOE incorrectly states that EPA is currently revieuing the required
NEStlAP request for construction of tie K-Reactor MD1 ing t-r. EPA
is not reviewing this request since ~ have not been notified by DOE
of the need for preconstmction approval.

Mi scel 1 aneous Conments

-

~ L-7E-70 Fourth paragraph 3eaves the incorrect i~ression that P reactor is
u
w running now. We understand that no reacton are currently operating.
0

2. 1.2. =

L-78-71 An analysis of the r-i ning operating 1ife of each -ctor should
be coniQleted prior to restart.

Paae 2-65

L-78-72 The point should be ~de that &rn nating operatim and placing in
standby now WOU1d not stop ~te production now. Targets f- past
production runs remain to be processed (tii ch --11 produce ~te]
and waste from past production runs is stil 1 being aged and m 11 not
be completely processed for disposal for IJp to 15 years.

3.4.1.2.4. D. 3-21. line 1

L-7@-73 No gauging station is shorn om L-r ~r~ Runs Creek in Figure 3-7.

Yes: but the anmunt of argon41 WOU1d be
insignificant. P1ease see the response to Co~nt
L-78-56 on argon-41.

* has revised Section 5.2.7 accordingly.

DDE acknowledges that no reactors are producing
nuclear materials at present. The foreword has bee”
revised to ref 1ect this condi ti on.

A number of analyses have been perf onned, as
described in Section 2.1.2.3.2. Results of
acti vi ties to address reactor aging have not
identified any life-limiting mechanisms for the
three SRS reactors.

DDE agrees, and has mdified Section 2.3 accordingly.

The figure has been changed to include the ci ted
gauging station and others referenced in Section
3.4.1.2.
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3~1 . . .

L-78-74 Note that Savannah River wter bel ON SRP is not used for irrigation. The sentence has been revised to remove any
ambiguity.

3.9. D 3-64. uara 4. line 2

L-7%75 Table 3-13 should be T&l e 3-14 The tables have been renumbered.

3.9. ? =5- D-

L-78-76 A imnthl y phone 1i ne check my not be sufficient. The operation of Upgrading of the facilities and equipmnt in the
the phone between the DCC-A and TSC should also be checked for OCC-A is planned in Fi seal Year 1991. This wil 1
t~ansmj s>i on often for any type of semi ce disturbance, e.g. , high include cownications equipment; procedures
rend, Icing, etc. affected by the upgrades wi 11 be revised. The

frequency of phone 1 i ne checks wi 11 be reevaluated
to determine if monthly checks are adequate; if they
are not, the frequency will be increased,
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L-79 STATEMENT OF OENNIS B. WILSON
U.S. HOUSE OF REPRESENTATIVES

CONMITTEE ON ENERGY AND COMMERCE
ROOM 2125, RAYBURN HOUSE OFFICE BUILDING

WASHINGTON , DC 20515

July 2, 1990

Mr. S. R. Wright
Oi rector, Envi ronmental Division
U.S. Department of Energy
Savannah River Operations Office
Post Office Box A
Ai ken, South Carolina 29802

Oear Mr. Wright:

Enclosed please find a letter written to Secretary of Energy
James Watkins by eleven Republican Members of the House of
Representatives’s Comi ttee on Energy and Connnerce, connnsnting on
the Oraft Environmental Impact Statement for the restart of the
production reactors at the Savannah River Site, I ask, on their
behalf, that this letter be placed in the public docket for this
nutter and the connnsnts be considered to the extent practicable in
the preparation of the Final Envi ro”mental Impact Statement.

Very truly yours,

Oennis B. Wilson
Minority Counsel

..

Enclosure
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June 28, 1990

Admiral James D. Watkins, Reti red
Secretary of Energy
U.S. Department of Energy
100D Independence Avenue, S.W.
Washington, D.C. 20585

Oear Admiral Watkins:

L-79-O 1 By a letter dated May 3, 1990, the Department of Energy (DOE) Connnents noted.
requested cements on the draft Environmental Impact Statement (EIS)
for the Continued Operations of the K-, L-, and P-Reactors at the
Savannah River Site, near Ai ken, South Carolina. We bel i eve DOE has
adequately reviewed the possible impacts to the en.? ronment and to
the surrounding population i f the reactors are restarted.

I ortan~

The maintenance of the nuclear deterrent requires 00E to assure
continued product! on of vital 1 y important nuclear mterials. Among
the most important of these materials is tri ti urn, a radioactive
i sotope of hydrogen. Tri tium is essential for the proper
functioning of al 1 Arneri ca’s modern nuclear weapons; without it, the
weapons simply do not work. Unfortunate y, tri ti um occurs in only
tiny quantities in nature and must be produced artificially.
Tri ti urn also has a relatively short radiological hal f-1 ife of 12.6
years; thus it decays at a rate of about 5.5% per year. Tri ti urn
reservoi rs i n nuclear weapons must, therefore, be periodical 1 y
repleni shed and the fresh tri tium to do this must be artificial 1 y
produced.

Since the earl y 1950’s, the Uni ted States has relied on the
operation of heavy-water production reactors at the Savannah River
Site to produce sufficient quanti ties of tri tium for weapons. This
reliance continues to this day. It is, therefore, imperative to
restart these reactors as soon as upgrades are i n pl ace to ensure
the safety of the restart and continued operations. Furthermore,
OOE must maintain these reactors i n as safe an operating condition
as possible unti 1 other alternatives, such as the completion of a
New Production Reactor, are completed, and the existing production
reactors can be reti red from servi ce.
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The Draft Environmental lmDact st~

The draft EIS assesses potential impacts to the environment i f
al 1 three reactors are restarted, as wel 1 as potential envi ronmental
impacts of terminating operations at one, two, or al 1 three of the
reactors. The Draft EIS concluded that tenni nati on of operations at
all three reactors is not feasible at this time, since closure of
the reactors WOU1 d certainly adversely impact the nuclear weapons
program. Further, the Draft EIS sumri zes the additional training,
safety, n!anagement, and technical functions implemented as a result
of your increased emphasis on safety and the envi ronment at al 1 00E
installations.

In our estin!ation, DOE has analyzed every reasonably
conceivable e scenario tii le operating K-, L-, and P- reactors at
partial -and f ul l-power. Based on cal CU1 ati ons by DOE personnel ,
there wil 1 be 1 i ttl e or no environmental consequence as a result of
restart and continued operati ons of the Savannah River Si te
reactors. We are sure that 35 years of operation of the production
reactors at the Savannah River Site gave DOE analysts considerable
data on which to base predictions of “hat the environmental impacts
of restarting those reactors w+ 11 be.

In closing, we cormnend you for your continued comi tment to
envi ronment, safety and heal th at the Defense Nuclear Faci 1 i ties.

Sincerely,

Norman F. Lent Carlos J. Moorhead
Ranking Republ i can Member Ranking Republ i can Member
Connni ttee on Energy and Connnerce Subcomi ttee on Energy and Power

Conanittee on Energy and Con!merce

Wi 11 i am E. Dannemeyer Don Ri tter
Member Member
Comi ttee on Energy and Connnerce Comi ttee on Energy and Comunerce
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Thomas J. Bliley, Jr. Jack Fields
Member Member
Connni ttee on Energy and Connnerce Connnittee on Energy and Comerce

~e:~rl G. Oxl ey Howard C. Niel son
Member

Conani ttee on Energy and Connnerce Comi ttee on Energy and Comerce

Michael Bi 1 i rakis Joe Barton
Member Member
Committee on Energy and Connnerce Connnittee on Energy and Conunerce

Saa~~e~l 1 ahan

Comi ttee on Energy and Comerce
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L-80 STATEMENT OF JMES A. TIMMERM , JR.
SOUTH CAROLINA WILOLIFE & MARINE RESOURCES DEPARTMENT

P.O. BOX 167
COLUMBIA, SOUTH CAROLINA 29202

July 3, 1990

Mr. Frank R. McCoy, III
Acting Oi rector, SR Restart
Special Projects Office
Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, SC 29802

REF : Oraft EIS, Continued Operation
of K-, L- and P-Reactors,
Savannah River Site, Ai ken,
South Carol i na

Dear Mr. McCoy:

Personnel with the South Carol i na Wildlife and Marine Resources
Department have reviewed the above referenced public notice and
offer the fol 1 owi ng cements.

The Department of Energy (OOE) proposes to continue to operate
K-, L- and P-Reactors to meet nucl ear material production needs.
Other alternatives that are discussed, but not recommended, by DOE
incl ude a) tenni nation of operati on of one or two reactors at SRS i n
the i mediate future and mi ntain i n cold standby b) terminate
operation of K-, L- and P-Reactors and maintain al 1 i n standby
status and c) other production options avai lable to OOE off-site.
The fol 1 o“i ng cements rel ate 0“1 y to impacts of operation on fish
and wi 1 dl ife resources.

L-BO-01 Thermal effects on aquatic bi eta, especial 1 y fishes, are a DOE is expediting the construction of the K-Reactor
concern of our Department. Cool ing lake construct on on Steel Creek
(L-Reactor discharge) and Lower Three Runs Creek ( P-Reactor

cool i ng tower, whi ch wi 11 mi tigate thermal and flow

discharge) have mderated negative thermal impacts, al though the
effects and accelerate the recovery of floodplai “s,

document states that intermittent fish ki 11s occur in these
wetlands, and other aquatic habi tat i” Pen Branch.
See the revisions in Section 2.1.6 of the EIS.
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L-80-02

L-80-03

L-80-04

impoundments (L-Lake and Parr Pond) duri ng plant operations.
Currently, K-Reactor discharges into Pen Branch, and fish 1 i fe is
absent from Pen Branch during discharge due to thern!al impacts. OOE
has decided to construct and operate recirculating cooling tower for
K-Reactor “subject to the authorization and appropriation of funds
by Congress”. Installation of these cooling towers would improve
the severely degraded aquatic habitat conditions that currently
exist i n Pen 8ranch during K-Reactor discharge.

Entrainment of i chthyoplankton by 00E cooling water intakes is PI ease see the response to Comnt L-78-08 on
another major area of concern. At the plant site, the average cool ing water intake entrainment.
stream flow of the Savannah River is 10,000 cubic feet per second
(Cfs). Ouri ng the period 1985-1988, the lowest annual average
stream flow was 3,788 cfs. The minimum stream flow needed at the
site is 4,872 cfs with al 1 reactors operating. With al 1 3 reactors
running, 847 cfs is wi thdraun for cooling which is approximate y
18 % of the 7Q1

?
flow of 4,708 cfs. If reci rcul sting cooling

towers are cons rutted for K-Reactor, water withdrawal wi 11 decrease
to 5T2 cfs.

In 1983-1985, ~ entrainn!ent of fish larvae was
18 mi 11 ion. American shad, blueback herring, crappie and sunfish
were the mast coinnon, types of ~arvae entrained. Entrainment of fish
e99s dVeFa9ed 9 mil 1 Ion, of which 73% were Amari can shad or striped
bass. With all three reactors in operation, based on 1983-1985
data, it is estimated that under current water withdrawal regimes,
10 .7% of all i chthyoplankton passing the pumps are entrained. The
percent loss would increase during low stream fl on years. These
1 osses of eggs and 1 arvae are s i gni f i cant detriments to the Savannah
River fishery. Entrainment Impacts WOU1 d decline once recirculating
cool ing towers are i nstal led for K-Reactor.

Our Oeparttnent is also very concerned about adverse impacts to
wetland and wildlife resources. How water resulting from cool ing
K-Reactor tien i t operates drains into an area of about 1,000 acres
of wetlands. Most of these wetlands, 630 acres, have al ready been
impacted by hot water discharged during the 35 years that the
K-Reactor has been i n operation. Approxiinatel y 10 to 12 acres of
additional damge would be prevented by the tower for every year the
reactor is operated and if current plans for restart and retirement
of the reactor are fol lowed a total of approxiinatel y 100 acres would
be preserved.

P1 ease see the response to Connnent L-80-01 on the
K-Reactor cool i ng tower.

OOE is expediting the construction of the K-Reactor
cool ing tower. Under the expedi ted schedule, the
mximum period that K-Reactor could operate without
a cooling tower is 2 years, of tiich 6 months would
i nvolve outages for recharge and maintenance. Thus,
1 ess than 18 acres of additional wetlands would be
damaged.
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Lq-05 In reference to the ‘L” Lake and reactor, our Depart!xQnt was
involved i n negotiating a mitigation plan with DOE approxi mtel y
5 years ago. A proposed mitigation plan was submitted to the
Department of Energy and U.S. Fish and Hildlife Service for revie~,
but has yet to be i~l emnted. He had requested that approxi mtel y
4,000 acres of 1and outside the security area be dedicated to the
acres of 1and outside the security area to be dedicated to the
Wi1dl i fe Nanagemnt Area Program as part of the mitigation. Other
titivation aspects included dedication of ti~er stands to old
growth m thi n the security area. The Departunt’s primary einphasis
was placed on the 4,000 acre tract and its inclusion in the Wildlife
Management Area Program.

L-80-06 In terms of the P-Reactor, the Department is not aware of any
effort to miti gate the adverse i~acts on wi 1dl i f e resources
resulting from the operation of this reactor.

Response

As part of the mitigation measures identified in the
L-Reactor EIS ( DOE/EIS-O 108, 1984), an L-Reactor
Mitigation Team was formed. Its purpose was to
identify appropri ate mitigation for habitat impacts
associated with the construction and operation of
the 1,000-acre cool ing lake for L-Reactor. The team
consisted of representatives from the U.S. Fish and
Wildlife Service, the U.S. Forest Service, DOE, the
South Carol ina Hi ldl i fe and Marine Resources
Department, O“ Pent Company, the Savannah River
Ecology Laboratory (University of Georgia), and NUS
Corporation. The ci ted 4,000-acre tract is a
component of a plan (Plan A) , tii ch is one of two
major plans presented’ for Mitigation Team
consideration. Plan A is not considered to be the
team-preferred plan, as documented in the letter of
April 22, 1989 (S. R. Wright to Roger L. Banks,
Field Supervisor, U.S. Fish and Wildlife Service).
00E has received no response to this letter and,
therefore, no final i nteraoencv mi tiaati on elan has
been established.

..-

00E co”d”cted comprehensive Section 316(a)
Oemnstration studies for P-Reactor during 1984 and
1985; Section 4.1 .1.4.3 of the EIS discusses the
results of these studies. The studies demonstrated
the maintenance of a 8alanced 8iological Conununity
(88C) in Par Pond, the recirculating cooling water
reservoi r for the reactor, a“d that the the-l
effects on aquatic biota are highly localized near
the discharge point. SCOHEC concurred with this
conclusion as wel 1 as the detenni nation that the
operation of P-Reactor poses no threat to the
continued existence of the 88C, but stipulated that
thennall y caused fish kil 1s that occasional y occur
in precooler Pond C be el imi nated. On June 6, 1990,
SCOHECissued an executed settlement agree~nt with
00E on fish ki; ls in Pond C. This agreemnt
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requires OOE to. sybmi t a report to SCDHEC des~ri bing
options for avoldlng future fish kills, ldent~ fying
the selected options to be pursued, and providing a
schedule for implementation. On July 5, 1990, as
requi red by the settlement agreemnt, 00E submitted
to SCHDHECa Remedial Action PI an regarding options
for avoidin future fish kills. Upon SCOHEC review
a“d approva!, 00E will undertake the selected
options in accordance with the approved schedule.
Section 4.5 of the EIS has been revised to include
potential mitigation measures for fish kills.

In concl usi on, the continuing operation of the K-, L- and DOE has provided additional information on
P-Reactors muld result in significant adverse i~acts on fish and mitigation options in Section 4.5.7 of the Final
wildlife resources, and i~rtant wtland habitats. The f ul 1 and EIS. 00E bel i eves i t has addressed al 1 reasonable
cowlete ❑ l ti gati on of these adverse i Watts should be thoroughly alternatives for mitigation.
addressed i n the EIS. The necessarv mi ti aati on should be
i W1 anted prior to restart of th~ reaciors.

Sincerely,

J-s A. Timn6n,
Executive Di rector

Jr.

.TATjr: REO/kah

cc: Brock Conrad
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L-81 STATE-&Ffi~~+Tj~ SORENSEN

FAIRPORT , N. Y. 14450

June 27, 1.990

S. Wright, Di rector
Envi ronmantal Oi vi si on
Il. S. Dept of Energy
Savannah River Operations Off ice
P.O. Box A
Aiken, S.C. 29802

Oear Mr. Mri ght:

I oppose reopening the Savannah River Nuclear P1 ant. Comnt noted.

Our earth is contaminated
Nuclear Plant adding to it.

●nough without the Savannah River

Sincerely,

Neredi th J. Sorensen

J



//
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L-82 STATEMENT OF CHARLES H. BADGER
ADMINISTRATOR , GEORGIA STATE CLEARINGHOUSE

OFFICE OF PLANNING AND BUDGET
270 WASHINGTON ST. , S. N.
ATLANTA, GEORGIA, 30334

Frank R. McCoy, III
00E/Savannah River Operations Office
Post Office Box A
Ai ken, South Carolina 29802

OATE: June 25, 1990

SUBJECT : RESULTS OF STATE LEVEL REVIEW

APPLICANT : 00E/SAVANNAH RIVER OPERSTIONS OFFICE

y
PROJECT : OEIS/SAVANNAH RIVER SITE

w
L.J
. STATE APPLICATION IDENTIFIER : GA 90 05 08-012

FEDERAL ID NUMBER: 00E/EIS4 1470

L-82-01 The State 1evel review of the above referenced document has been
completed. As a result of the environmental review process, the
activity this document was prepared for has been found to be
consi stent with State social , economi c, physical goals, PO1 i ties,
plans, and programs with which the State is concerned.

Comnents noted.

Additional Connnents:

None.
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L-63 UNITED STATES DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC AOMINISTRATION

NATIONAL wRINE FISHERIES SERVICE
SOUTHEAST REGIONAL OFFICE

9450 KOGER BOULEVARO
ST. PETERSBURG , FLORIDA 337D2

June 12, 1990

0

L!.J
w
N

Mr. Stephen R. Wright
Oi rector, Envi ronmental Division
U.S. Departmnt of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, South Carolina 29802

Oear Mr. Wright:

The National Marine Fisheries Service (NIIFS) has reviewed the Oraft
Environmental Impact Statement (DEIS) for Continued Operation of K-,
L- , and P-Reactors, Savannah River Si te, Ai ken, South Carol i “a
(OOE/EIS-01470) . The following cements are provided for your
consi deratio”.

Genera 1 Comments

L-83-O 1 The OEIS does not adequately address impacts associated with the
operati on of the K-, L-, and P-Reactors on anadromous fi shery
resources. The Savannah River receives discharges from six
tributaries from the Savannah River Site. Accord{”g to the DEIS,

e99, and larvae samples taken during the period 1983 to lgB5 W=Pe
dominated by cl upe~ds, Including anadromous American shad and
blueback herring. We are concerned that certai” operational aspects
of the reactors, as identified in Table 2-3 on Pages 2-74 through
2-82 of the OEIS, my adversely impact these resources. Areas of
concern incl ude:

L-83-OZ 1. Wi thdrawal of water from the Savannah River;

Table 2-3 suwrizes the impacts of concerns 1
through 4 of the cement. More detailed information
is presented f n the EIS secti ons ci ted bel OW.

Sections 4.1 .1.2 and 4.1 .6.4.3 of the EIS address
impacts of surface-water wi thdrawal .
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L-83-03 2. Loss of anadromous fish eggs and 1 arvae by impingement and Sections 4.1 .1.2 and 4.1.6 .4.3 of the EIS address
entrainment; impacts from impingement and entrainment.

L-83-04 3. Therml discharge and its effect on anadromous fish eggs and
1 arvae; and

L-83-05 4. Wetland .1 osses.

The NMFS supports efforts by the South Carolina Department of Health
& Environmental Control (SCDHEC) in developing a mitigation plan to
reduce theru!al impacts of reactor operations. The cooperative
effort of the Department of Energy (DOE) and the Fish and Wildlife
Service ( FWS) to mitigate effects of adverse impacts on fish and
wi ldl i fe resources is also recognized as a positive component of the
operati on. In view of our responsibi 1 i ty to preserve and protect
anadromous fishery resources, we bel i eve that our participation i n
these efforts is warranted. Accord i ngl y, we reconanend that existing
and PI anned mi ti gati on efforts be ful 1 y coordi nated wi th us.

o L-83-06

A
.
u

Sections 4.1 .1.4 and 4.1.6 .4.4 address thermal
discharge impacts.

Section 4.1 .1.6.2 and 4.1.6.4.8 address wetlands
impacts.

OOE acknowledges the role of the National Marine
Fisheries Service (NMFS) i n the preservation and
protection of anadromous fishery resources under the
Anadromous Fish Conservation Act. The absence of
significant ~mpa:ts of past SRS operations on
anad:omaus fish Tn the Savannah River has been
conf ~ nned i n Section 316(b) Demonstrate ons and other
extensive river studies submitted to SCDHEC and EPA;
this issue has been addressed in the EIS. 00E is
comi tted to conduct additional studies in 1991 i n
the river to address the current effects of SRS
operati ens. These studies wi 11 be used to determine
mitigation requirements. OOE wil 1 coordinate any
mitigation efforts relating to anadromous fish
resources with NHFS.

L-83-07 Based on in forn!ati on provided i n the OEIS, coordination regarding 00E assessed the status of the endangered shortnose
the endangered shortnose sturgeon has not occurred since 1983. The
FEIS should be updated to include the present status of this species

sturgeon and the potential for impacts from SRS
operations i n the Final EIS on Alternative co01 i nq

i n the project area. Potential impacts associated with the various ~ stems. Savannah River P1 ant (oOE/EIS-0121 ) ,
al ternatives under consideration also should be addressed i n 1 ight and sunnnarizes this assessment in Chapter 3 of this
of any new information attained. EIS. The absence of significant impacts to

populations of this endangered species i n the river
has been confi md in Section 316(b) Demonstrations
and other extensi ve river studies s“bmi tted to
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L-83-OL7

L-83-o9

n
&
w
&

L-83-1 O

L-83-1 1

sDec i fi c Cements

Paae 3-34. ParaaraDh 3. This paragraph should be expanded i n the
FEIS to include the reconnnendations contained in the SCOHEC
mi tigation plan. This additional information would enable the
reader to better assess potential effects of the various
al ternatives on anadromous fish.

Paae 3-39. Table 3-8 and Paae 3-47. Paraaranh 2. The biological
assessment of the potential effects of reactor operation on the
~hortnose sturgeon in the Savannah River should be updated to
lncl ude the current status of the species and anticipated impacts of
the various alternatives.

Paae 3-40. Paraqra~h 4. We reconnnend that this paragraph be
expanded in the FEIS to provide a su~ry of the ,Ipost thermal
impacts on the Savannah Ri ver and Savannah Ri ver swamp forest!!
rather than simpl y reference other documnts. This would provide a
better basis o“ which to assess impacts descri bed in the FEIS.

Paae 5-10. Paraaraoh 3. The NMFS should be included as a
participant with the DOE and FWS in the assessment and development
of mi ti gation needs for offsetting adverse impacts to anadromous
fish resources.

We appreciate this opportunity to provide cements.

Sincerely yours,

SCOHEC and EPA. DOE is committed to conduct
additional studies in 1991 in the river to address
the current effects of SRS operati ens. These
studies wi 11 be used to determine mitigation
requirements. 00E will consult with NMFS regarding
any new I nforn!ation that might come from these
additional studies related to the present status of
shortnose sturgeon in the vicini ty of the SRS.

DOE has modified the EIS to provide a more detai led
description of the mitigation measure implemented
for D-Area cool i“g water discharge.

Please see the response to Comnt L-83-07 on
shortnose sturgeon.

Section 3.6.2.1 of the EIS includes the current
status of aquatic flora and fauna in the river and
swamp; Sections 4. 1.1.4 through 4. 1.1.6 describe
impacts to these areas.

DOE will include NMFS in the assessment and
development of any mitigation plans related to
anadronmus fi sh resources.

Andreas Mager, Jr.
Assistant Regional Oi rector
Habi tat Conservation Division
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L-84 UNITEO STATES DEPARTMENT OF THE INTERIOR
OFFICE OF THE SECRETARY
WASHINGTON , 0. C . 20240

ER 90/445

Mr. S. R. Wright
Oi rector, Envi ronmental Oivi si.an
U.S. Department of Energy
Savannah River Operations Office
P.O. Box A
Ai ken, South Carolina 29802

Oear Mr. Wright:

L-84-o 1

L-84-02

The Department of the Interior has reviewed the draft envi ronwntal
impact statement for Continued Operations of K-, L-, and P-Reactors,
Savannah River Site, Ai ken County, South Carolina and has the
fol lowing comnts.

~

The document is well written and clearly describes the environmental
impacts resulting from the preferred al ~er~tive as well as a number
of other alternatives. However, khere 1. ttle 0 r no d~
the d ument f~ ions to avoid. minimiz
rectifv or cOmDe- for Droitied wetl and. thermal ad
entrainwnt/i mDinQement imoacts. In addition, we were unable to
evaluate the Department of Energy’s determination that the preferred
alternative is the only alternative which meets the stated
production needs, since the data supporting that decision are
1 ocated i n a classified appendix.

DOE has provided additional information on
mitigation options in Section 4.5 of the Final EIS.
Appendix A is classified, but Section 1.2 provides
an unclassified discussion of the need.

Alternatives

We do not agree that the preferred alternative also represents the Please see the response to Comnt L-05-01 on
No Action alternative. The reactors have been inoperative for at continued operati on.
1 east two years and their restart does not represent continuation of
a present course of action. The terms “continued operation” and
,, ~e~tart,, of K-, L-, and P-Reactors appear to be used
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interchangeably throughout the document. In reality, these reactors
have been shut down (inactive) for at 1east tw years. Restart
would result i n a host of envi ronmntal impacts hi ch are clearly
descri bad in the Envi ronm@ntal Consequences section of the
document. He bel i eve the No Action al temati ve is not restart of
these reactors, but rather ~intenance of the status quo (i. e.,
nla?ntenance o! these reactors i” m i “operati ve ~de) . Section 2.]

L-84-o3 sh?ul d be revl sed to indicate the no-acti em alternative is Please see the response to Comnt L-05-01 on
nml ntenance of the reactors i” a shutdom co”di ti on. continued operation.

L-E4-04 At 1east one other alternative, i . e., restart of L- and P-Reactors, Please see the response to L-4541 on reactor
with a delayed restart of K-Reactor unti 1 the recirculating cooling operation and need for n!aterials. 00E is expediting
tower is COWI eted, sho”l d be analyzed as a less envi ronwntal 1y
d-gi ng al temati ve. Expedi tad construct on of the K-Reactor

the construction of the cooling tower. See the
revisions to Section 2. 1.6 of the EIS.

cool i ng tower should also be expl orad. This alternative presents
significant reduction in the-l , impi”ge~nt a“d entrainwnt a“d
wetlmd 1oss i ~acts.

L*5 The draft envi ronmntal impact statement does not discuss the status Section 4.5.7 of the EIS presents the current status
of L-Lake mitigation. In February 1988, our Fish and Wildlife of the mitigation resul ti ng from the construction
Service (Service) forwarded the final report of the L-Reactor
Wabi tat Hi ti gati on Study conducted under Cooperative Agreement No.

and operation of the L-Reactor thern!al mitigation
alternative.

DE-A10~SR14031 between the Semi ce and the Llepar@nt of Energy.
That report contained a reco~nd~ ❑i ti gati on plan. To date, the
Depar~nt of Energy has not responded to tbe reco~ndati on i n the
report. The resultant continued nritigation deficit for L-Lake is an
aPPrOPri ate topic for resolution through this environmental i ~act
stat~nt process, since the preferred alternative includes restart
and/or continued operation of L-Reactor ud L-Lake. A discussion of
the status of the reco~nded ❑i ti gati o“ was d“ri “g the scopi “g
process for this draft statemsnt.

L-E4-06 This chapter of the doc”~nt highlights i-i ate and continued OOE has provided additional inforn!ation on
wetland 1osses and alterations of significant wetlands acreage mitigation options in Section 4.5.7 of the Final
associated ui th the preferred al temati ve. The f i “al state~nt EIS. DOE wi 11 implement the selected opti on(s)
should discuss measures to ti ti gate these impacts. Speci f i cal 1y, through interaction with regulatory agencies.
the final stat~nt should identify measures to avoid, minimize,
rectify and co~ensate for changes i n wetland acreage and qua] i t y.
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L-B4-07 The draft statznt also fails to discuss =ures to reduce or
compensate for the high rates of i~in~nt and entrainment of
aquatic organisms. The Service in c~ration with the States of
South Carol i na and Gea)rgia, has targeti restoration of anadrcuIus
species i n the Savannah River as a rnjor goal. &m-can shad and
other anadromus fish have lost traditi OM1 s~ing ranw through
dam construct on above the Savannah River Site. Entrai mt of eggs
and 1arvae at the site, in the quantity reported in tie draft
statement, is an additional i~ct on anadromus species. 7be final
statement should describe M tigation to reduce entraimt of eggs
and 1arvae during operations.

Theml
~.

chars

Thermal discharge into Pen Branch and entraimt/i~in~nt of
aquatic organi SMS associated with operating K-Reactor in a
one-through-cool i ng umde constitute a rnjori ty of the overal 1

0 envi ronmental impacts of the proposed action.
~
w L-B4-08 Discussions of mitigation, including overall -tland rnti~tion, the
. status of L-Lake b ti gation, and reduction or cqsatian for

entrainment and i wi ngement, should also be included i n the final
statement.

~or one ration

L-B4-09 h’e disagree with the statst that the effect of entrai~t of
fish eggs and 1 arvae should k M nirnl and restricted to local fish
populations. A high percentage of entrained eggs and larvae are
Ameri can shad which spawn up to tie & Savannah Bluff Lock and Oam
( NSBLO) and mre recently, up to the Augusta Dive~ian Oam. me
Service has initiated a nationwide effort to restock fish. As part
of this program, the Service has initiated a p~ to actively
1 ock these fish above the NSBLO. In tit tie darsal eggs and
1 arvae of this species have a long ichkhyoplankton stage,
entrainment at the intake pmtil y include eggs and larvae of shad
spami ng al 1 the way up to Augusta. In previous dints,
operation was reported to entrain 19 Perc=t of al 1 the eggs and
1arvae passing i n the Savannah River, at ful 1 operation. w do not
consider this quantity to ha ‘rnnirnl= entraimt.

P1ease see the response to Co-nt L-7B-OB on
entrainment. Al so, see additional information on
mitigation options in Section 4.5 of the EIS.

P1ease see the responses to Co-nts L-7B-OB on
entrai n=nt, L-7B-05 on wetlands mitigation, and
L-7B-07 on L-Lake mitigation. Al so, see the
revisions to Section 4.5 of the EIS.

The EIS estimtes the amount of annual entrainment
to average approximately 10.8 percent of the
i chthyopl ankton passing the SRS, based on studies
conducted i n 1983-1985. The absence of significant
impacts of past entrainment and impi ngement losses
on fish and other aquatic populati ons in the river
has been confi d in Section 316(b) Demonstrations
and other extensive river studies submitted to
SCOHECand EPA. 00E is comi tted to conduct
additional entrainment studies i n the Savannah River
to address the current effects of SRS operations.
These studies ui 11 be used to detenni ne any
necessary ndti gati on =asures.
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L-84-lo The final statemnt should indicate the average flow i n Pen Branch
represents an approximate y 480 percent increase in flow over noml
flows when K-Reactor operates i n the one-through cooling mode (11.3
cubic meters per second).

P-Reactor Orierati on

L-84-1 1 Cowl iance with pollution discharge permit requirements does not
guarant~e insignificant water quality impacts. We disagree with the
conclus, o. in Section 4. 1.1.5 that ,, . . . the continued operation of
K-, L-, and P-Reactors should have insignificant effects on the
water qual ity of Pen Branch and Indian Grave 8ranch, L-Lake and
Steel Creek, and Par Pond and Lower Three Rivers Creek,
respective y.!! We fail to see how this conclusion was reached i n
light of documented fish kills in the Pond C arm of Par Pond and in
L-Lake and documented “ater temperatures in excess of 20 degrees C
above ambient i n Pen Branch.

Stee 1 Creek

L-84-12 The shift noted from bottomland hardwoods to emrgent wetlands in
the Steel Creek corridor and delta should be detailed further,
particularly since this trend is projected to continue as a result
of the proposed action. The conversion of bottomland hardwood to
other wetland types is general 1 y considered undesi rable. The rate
of occurrence of this conversion, as well as the ecosystem
impl i cations of this conversion, should be detai led i n the final
statement.

Cumulative Imacts

L-84-13 The final statement sho”l d include a cumulative impact analysis of
entrai “merit and impingement of fish, eggs and larvae, especial 1 y
kri can shad.

Section 3.4.1 .2.2 of the EIS presents the natural
stream flow values for Pen Branch as 0.1 to 0.3
cubic meter per second; thus, the contri bution from
once-through K-Reactor operation represents between
38 and 113 timas the natural flow. Section
4.1.1 .4.1 states that the contribution to Pen Branch
from K-Reactor after the cool ing tower begins
operation wi 11 be reduced to about 1.2 cubi c meters
per second, or between 4 and 12 times the natural
flow.

The referenced discussion relates to chemical water
quality, not to thermal conditions. However,
Section 316(a) Denmnstration studies conducted i“
Par Pond and L-Lake demonstrate the maintenance and
the development and maintenance, respectively, of a
balanced biological connmuni ty (BBC) in these water
bodies. Also, a Predictive Section 316(a)
Oemonstrati on conducted for K-Reactor projects the
development and maintenance of a BBC for Pen 8ranch
as a resul t of mi tigation “ith a cooling tower.

P1 ease see the response to Cement L-78-17 on
wetlands. The bottoml and hardwood areas in question
are not mture, but rather are areas that
revegetated during the extended L-Reactor outage
from 1968 to 1985. Therefore, the bottomland
hardwood areas subject to conversion are mre
similar to a tall scrub-shrub area than to a mature
hardwood forest. Tables 4-2 and 4-3 1 i st changes i n
wetlands vegetati on classes i n the Steel Creek
corridor and delta/swamp, respectively.

00E has mdified Section 4. I .6.4.3 of the EIS to
include a cumulative analysis of entrai nment and
impingement.
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We hope these comnts will be helpful to you.

Sincerely,

Jonathan P. Deason
Di rector
Office of Environmental Affairs
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L-85

L-85-O 1

Mr. S. R. Wright
U.S. Department of,-. .

CITY OF SAVANNAH, GEORGIA
FACILITIES MAINTENANCE DEPARTMENT

P.O. BOX 1027
SAVANNAW , GEORGIA 314132

August 6, 1990

Energy .-
savannan xlver uperatlons ot t I re
Post Office Box A
Ai ken, South Carolina 29B02

Oear Mr. Wright:

As water purveyors, the 1990s will be a period of dramatic changes
for the water works industry. The past decades’ concerns with
exposures to toxic chemi cals, as il 1 ustrated by the superfund
c1 eanup program and waste disposal controls, wi 11 be matched by
present concerns over the condition of our drinking water supplies.
Recent amendments to the Federal Safe Water Orinking Act have
resulted i n significant changes i n drinking water quality of the
potable drinking water supplies i n this nati on.

With the challenges that confront us as ci ted above, the City of
Savannah Water Operations Department is providing cements which
express our concerns with the restart and continued operation of the
K, L, and P reactors at the Savannah River Plant. Speci f i cal 1y our
concerns are as fol lows:

1 ) With the present and future amendments to the Safe Ori nki ng
Water Act lowering the mxiwm contaminant 1 evels [MCL) of
certain contaminants presently regulated and estal i sh+ ng
drinking water standards for an additional 83 parameters, the
water purveyors and o“r customers fi nd i t di ff i CU1t that EPA is
proposing raising the drinking water standard for Tri ti”m from The basic drinking-water standard for radi onucl ides
20,000 pCi /1 to 90,000 pCi /1 . This infonrati on was obtained [40 CFR 141. 16(a)lis expressed in terms of an
from your q“arterl y report to our uti 1 i ty sunnrari zing the annual dose equivalent of 4 mill i rem, rather than
anal yses of the monthly composite water samples from the plant. concentrations. Any change by EPA i n the tri ti urn
Your objectives should concentrate on lowering Triti”m levels concentration in water correspond ng to this dose
rather than increasi “g the 1evels in the Savannah River. standard would be the result of applying the most
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L-85-02

o

2) Watershed protection restricts activities that have the
potential to contaminate surface drinking water supply sources.
As water purveyors, we have the re:ponsi bi 1 i ty to preserve and
improve raw water quality by identlf ying and controlling
contamination sources in the watershed. The Savannah Water
Operations Department does not agree with O.O. E. that the
continued and projected increase i n radioactive discharges as a
resul t of the restart of subject reactors are in the best
interest of watershed protection for this comni ty.

current information on the factors used to convert
concentration to dose. In any event, SRS discharges
of tri ti um yield concentrations i n Savannah River
water well below the current 1 imi t (see Tables 3-11
and 3-12 of the EIS). Any decision by DOE on
changes in di scharges of triti urn, as discussed i n
Section 4.1.2, wi 11 be mde independent y of an EPA
decision on changes in drinking-water standards for
tritium.

The only changes i n 1 iquid discharges to the
Savannah River would occur ( 1 ) i f the discharge of
disassemble y-basin purge water to approved NPOES
outfal 1s were to be implemented rather than
currently using the reactor seepage basins for such
discharges, and (2) from the replacement of the
F- & H-Area seepage basins by the Effluent Treatment
Facility, which discharges processed, tri tiated
water to surface streams, as described i n Sections
2.1.2, 3.7.1, and 4.1.2 of the EIS. Both of these
chdnges are responsive to the EPA desire to
el ?ml nate the use of seepage basi ns. However, the
el imi nation of the decay period afforded by the
underground transit time to onsi te streams with
seepage basin use WOU1 d increase the quanti ties of
tri ti um reaching the river, al though the maximum
i ndividual dose to domstream users f i-em either

approach would be a smal 1 fraction of the EPA
dri nkj rig-water standard. These alternatives for
discharge of surge water are being reevaluated as a
consequence of the connnents received by 00E, as
discussed in Section 4.1.2 of the EIS.

3) According to the 1985 An n“al Rw art prepared by the Department
of Energy for the Savannah River Plant, the concentration of
Radionuclide Tritium in the finished water at the 1 & O Facility
ranges from a high of 43OO to 2300 pCi/1 . The average Tri ti um
concentration downri ver of the Savannah River Plant (SRP) was
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3700 pCi /1 . According to the report, the 1985 average Tritium
concentrate on was S1 i ghtl y higher than the 3300 pci /1 detected
in 1984. The report indicated that this increase was the result
of a 22% reduction in the river flow in 1985. Therefore,
according to the report, there was less dilution of the released

L-85-03 Tri tium from SRP. Based on the facts ci ted above, has D.O. E.
determined the level or increase in radioactive Tri tium in the
Savannah River should the river flow be reduced to 3600 cfs as a
resul t of the past drought cycles of the Savannah River Basin?

L-85-04

L-85-OS

4) At this time, we cannot enter into any discussions as to the
tiys and why nets of the National Oef ense requir~nts of this
nation. The O.O. E. environmental impact statement (EIS) briefly
discusses that there are f“t”re pote”tjals for de~r~ase~ i“ the
nuclear materials req”i remnts d“e to the changing world
geopolitical situations. The E. I.. S. also discusses, briefly,
the possibi 1 ity of uti 1 ization of recycled materials from
reti red weapons to satisfy the future nuclear materials
requirement. As for the impacts on the Savannah River
Coimnuni ti es from the startups of subject reactors, we feel that
the above should be explored nmre throughly.

The communities of the Savannah River Basin are most fortunate in
having the Savannah River as an abundant, viable water resource for
their present and future needs. As other connn”ni ties in this nation
and North Georgia compete for water “se allocati ~“ of thei ~
dwindling surface suppl i es, the Savannah River remains a vi rt”all y
untapped resource. Al though remmte, acci dents wi 11 occur. A“
accident at the D. O.E. Facility will have an innnediate and lasting
impact on the connnuni ties in Southeast Georgia. The heal th and
livelihood of thousands will be affected by any accident. These
risks are too great for “s to i gnore or pass on to o“r customers.

The concemtrati on of tri ti urn i n the Savannah River
is a function of both river flow and the quanti ties
released from reactors and support facil i ties at
SRS . 8oth of these quantities wi 11 vary from year
to year. Table 4-45 of the EIS indicates a total

SRS liquid release of about 7.4 x 104 curies per
year based on the average for the 1984-1986 period.
Di l“tion of this q“anti ty in a wan annual flow of
3,6oo cubic feet per second would result in a mean
annual concentration of about 23, oOO picocuri es per
liter. However, f 1 ow at this rate WU1 c1 not pei-mi t
pumping of water for nmre than one reactor
operat i on. Also, please see the response to Coarnent
L-49-02 on 10W f 10W.

P1 ease see the responses to Connnents L-02-01 on the
need for tri tium and other nuclear materials, and
L-15-06 an recycling.

P1 ease see the response to Cement L-49-06 on
accidents and their impacts on water resources

—— -.. -— ——.—— ———
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With regard to the interest of the water supply customers i n the
Savannah River area, we oppose any activities by O.O. E. ~ich would
change or alter the water quality of the Savannah River and i n
part i CU1 ar the finished water quality of the Savannah Treatment
Facilities.

We appreciate your cooperation in this metter.

Very Respectful 1y,

Harry Jue
Water Operations Oi rector

HJ/hc

cc: Ed Hagin
A.A. Mendonsa
El izebeth Ste-rt
Honorable Lindsey Thomas
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