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My name Is Yaron M. Sternbrg, Ph. D., and I am a professor
of Clvl I Englneerlng at the University of Maryland, tillege
Park, Mary land. My area of expert Ise Is ~oundwater hydrology
with emphasis on ml gratlon of contaminants In groundwater. fly
professional experl ence Includes a number of hydrogeolqlca I
I nvestlgatlons of so I Id waste and hazardous waste sites as wel I
as renedlal action feaslbl Iity studies.

The fo I Iowl ng Commnts on the Draft Envl ronmenta I Impact
Statement (E I S) on L-Reactor Dperat Ion, Savannah RI ver P Iant
(SRP) are restricted to groundwater Issues and are tased on a
revl - of the Draft EIS as wel I as a numk of other publlca-
t Ions referenced In the Draft E IS. The prlfnary ~a I of the
revlw was to assess the evaluation In the Draft EIS of the
Impact on Toundwater qua I i tV as a result of the proposed
startup of the L-Reactor. Groundwater contamination has al- The SRP ground-water concerns, I ncludl ng M-Area and 01 d TNX
ready been &tected 1. a number of areas wlthl n the SRP bo. n-
darles.

ksln, WI I I ba the subject of a separate NEPA proc~s as noted
In part Icu Iar, serious groundwater qua I I ty degradat Ion In Sect Ion 6.1.6 of this final EIS. See al= the response to

has occurred in the vlclml~ of the M-area settl lng bsln and ccinm3nt AJ-I.
the old TNX twsln. Rewrted I y, groundwater manl torlng, rmthe
Ntlcal nodellng, and PI lot operations for rmedlal action have
hen conducted In suspected contaminated areas. The Draft E I S
contains on Iy I imlted In for fnatlon on the status of the correc-
t I n actl on taken to protect andlor restore the groundwater
quality at SRP.

A serious flaw In the Draft EIS Is the lack of hydrogeolc.g- See the respnse to canmnt EN-23.
Ical data for the Immdlate v!clnl ty of the L-Reactor. In con-
trast, the F and H areas have been the subjects of 1ntens i ve
hydrogeological studies. The strati graphy of the aqul fers
present at those locations as wel I as the plezomatrlc head &ta
In the var[ous geological units are aval Iable. Areas F and H
are approx I Mate I y 10 km north of the L-Reactor area. The Oraf t
E I S suggests that the geological and hydrog-loglcal condlt Ions
at the L-Reactor site are slmi Iar to those In the F and H
areas. However, there are no data to substantiate this clalm.
The closest plezo~ter scrwned In the Tusca Imsa for fnatlon Is
about 7.5 km east of the L-Reactor (P54 ) and apparent Iy there
are no PI ezwters I n the Congaree format Ion. Water tab Ie con-
tours In the vlclnlty of the L-Reactor area, given In Figure
F-24, are &sed on a 1973 report; apparently, nwre recent data
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are not aval Iable. The conclusion that can b draw” bsed on
the data presented Is that on Iy sparse data are avai Iable for
the L-Reactor area. The F Inal E IS must Include suf f Icl ent data
to del Ineate 1“ detal I the geology and, the groundwater regime
at the site and should explaln varlatlons, If anY, ~tieen pr~
V!OUS snd present gro”ndwater conditions.

EN-44 The Draft E I S rel Ies to a lar~ extent on data presented by
Slple (1967). In part Icu Iar, seepage ve Iocl ties c.nnputed for
each of the Major strati graphic units are &sed o“ I Imlted
hydrau I Ic conduct I VI IV and gradients &ta, and assunmd ef fec-
tl ve porosltles. The velocl ~ va Iues are us6d to compste
radioactive decay rates, and travel time of grounduater to dls-
charge points In surface streams. GroundwateT velocities are
rarely constant I n time or space and It Is not uncomm” to ob-
serve velocities In the field that are an order of mgnltude
h Igher than computed va Iues. The rwort does not Indicate
whether the estimtad velocities haw been verl f led 1“ areas
where a large amunt of data IS aval table, I.e. , F, H, ~“d M.
In order to evaluate the actual velocities under field condl -
t Ions, tracer studl es shou Id b conduct6d In the VICI” Ity of
L-Reactor area and the resu Its compared WI th the computed
values.

EN-45 The Draft E IS suggests that It Is un 11kel y for pol Iutants
in the L-Reactor area to contaminate the Tuscaloosa aq”l fer
because the hydraullc head of this qulfer at this Iocatlo” Is
higher than that In the Cangaree Fc.rwtl.a”. The Iocatlo” of
areas where there ls a head reversa I betieen the above two for-
Mb9t10nS IS gl Ven I n Figure F-29. The map suggests that the
head in the Co”garea Is higher than that 1“ the T“sca Ioosa only
around the M-area and In the vlcln i ~ of Par Pond. The report
states that ‘,the mp Is constructed ~ subtractl”g tio plezc.-
wtr I c Mps for wh I ch data are somewhat sparse.,, However, no
Information Is given In the Draft EIS on (1) what data was used
In developing the abve f Igure, and (2) what Is the future an-
t iCl pated head dl ffere”~e 1“ “Iew Of the ~O”tl””Ou~ decrease Of
plezowtrlc head In the Tuscaloosa formtlon, and future In-
creases I n pump! ng rates. In recent years water use for lrrt -
@tlon has increased rapid Iy near SRP. Most of the Increase
has occurred In Al Ie”dale and Barnwel I Cau”tles from wel Is In

The ground-water travel t Imes from F- and H-Area seepage bsl ns
to Fc.”r Ml Ie Creek were calculated from masur6d flw rate
va Iues presentefi I n the draft report llTechn Ica I Summry of
Oround.ater Qua I I ty Protect 10” Program at Savannah River P Iant;
Vo IUM I - Site Geohydrology, and So I id and Hazardcus Waster)
(DPST-83-829 ) . A conservative travel tiw of 4.4 years was
assured for trltlum transport fro,m the L-Reactor seepage ksl”
to Steel Crmk. As the L-Reactor sewage bs I n wI I I not
reCel W Continuous, Iarga VOIUM3 d!stiargfn of Ion PH waste-
water (as Is the case for F- a“d H-Area &s Ins), a travel time
of at least 4 times this va Iue Is actual Iy expected from the
L-Area seepage bsin to Steel Creek. Sections 4.1 .2.2 and
F.2.1O havt, bean revised to reflect this in formtlon.

In forrnatlof, on bvelopment of the Tuscal X&-Congar~ head
dl f ference map Is presentd I n Appendl x F and DPST-83-829.
Also see the res~nse to cofnmnt EN-24 on head dl fferentlal.

Groundwater f low dl rect Ions I n the Congaree and Tuscaloosa
Formtlons have b“ plotted on the maps I dentl f ylng the mjor

Of fSlte Foundwater users. These maps show that the f IW In
these fornetlo”s WI I I b ““der the SRP to the Savannah RI ver
and WI I I not re~h of fslte users 1“ Barnwel I and Al Iendale
Count I es. Also see the responses to comwnts AJ-I, OA-4, DA-5,
and DA-8 rcgardl ng ~cundwater contaml nation and the barriers
aford@ by kq c lay units to the downward ml grat Ion of

mntami nants.
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the Tuscaloosa Formtlon. If this trend, coupled with ant(cl -
pated Increase In groundwater use at the SRP fact I lty, contl n-
ues, the present head dl f ference of about 12 feet at the
L-Reactor area may decrease a“d 1 Ikely b reversed. The conse-
quences of Possf ble PI ezometrlc head reversal mst h addressed
In the Final El?..

EN-46 A numer (Cal fmdel to assess the Impact of groundwater wlth-
drawa Is from the Tusca Ioosa qul fer on water levels in the
aqul fer was proposed w Marl ne and Routt ( 1974). The sens(t lv-
( ty of the madel &pended on the accuracy of the PI ezometrlc
head. Based on an accuraq of 3 and 5 feet head differ nce b-

?tween nties, the estln!ated flux was about 65 cfs (105 m /m(n)
and 30 cfs (48 m3/mln), respectively. An error greater than 5
feet was cons lder6d to k not protab le. Groundwater us ge from
the Tuscaloosa aqu( fer at SRP Is proJe ted to Lm 35.7 m3/ml n
based on present ( 1982) rate of 24.3 J,m,n p,.. ,,.4;3/m,”
due to the Increasd use at L-Reactor. The total wlt drawa I
rate from the Tuscaloosa aq. lfer IS estimated at 70 m /m In, ex-
cludlng any Increases frun munlcfpallt(es, Industries or other
heavy users I n the area. If the actual flux (s 105 m3/mln,
then present discharges amwnt to 70$ 0 the estfmtd f Iux.

5However, If the flux IS less than 100 m /!nln, which 15 quite
I(kely Lws& on the above nudel, then p(ezowtrlc levels In the
Tuscalmsa aqul fer WI I 1 co”t lnue to dec I I “e. The fact that
level have ~en dec I I nl ng suggests that the est lmted f Iux of

3!00 m /ml n my not ka accurate. Because the Tusca Ioosa aqul fer
Is an Important source of water, a deta 1 16d invest (gat Ion of
thfs fc.rmatlon Is 8sssntlal Mrtlcularly t. V(W of the fact
that In one area this aqul fer has already ben contaminated.

EN47 Because of the I mporta”ce of gro. ”dwater as a .o.rce of
freshwater, information Is neded on bth the relatlve Impact
of the vartcus actlvltles (planned and accidental) In order to
mke a comp Ieto and accurate envl ron~ntal asses swnt. The
present state-of-the-art of mthemt Ical mdel 1ng has th (s ca-
oabl I lty bt rqul res accurate and detal led data bse. Such a
data bse for the L-Reactor area IS Iackl ng and, therefore,
only qual(tatlve analysls or a highly sf~pllst(c qua”tltatlve

See the response to cmwnt FK-14.

The E IS p.c..ldm exfen. f ve dl scuss Ion of poten+l al Impacts to
the ground waters bneath the SRP frm operat(o” of L-Reactor
lncludlng potential Impacts fran a coollng lake that could be
used to mltlgate dl reef therml discharges. Analysls Is bsed
on emp(r lcal mdels developed from SRP study data. The pre-
dfcted Impacts are very smal 1, thus there IS no “e& for rmre
sophist Icated nudel( ng analyses 1n L-Area. In add ftlon, alter-
nat Ives to the use of the L-Reactor sewage tes I. are presented
In Sect Ion 4.4.3. As noted In response to cmmnt EN-24, the
Impacts to publlc health and safe~ wou Id b very sma I I fr.nn
L-Reactor seepa~ bsln co”tamlnants that might migrate to
ground waters 1“ un Its teneath the McB~n Format (on.
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one can ka performed. Mathemt (ca I mde Is such as FSMWATER and
FEMwASTE, developd at Oak Ridge Natfona I Laboratories, should
be ap Ioyed to assess Iota I I zed head reversa I at pump( ng cen-
ters, horizontal and vertical potential m(gratlon patters, and
to provide an accurate p(cture on the grcundwater flaw rsglme
(n the vlclnt Iy of L-Reactor area.

EN-48 The L-Reactor 0[ I and chmlcal hsln reportsd Iy recef ved In
excess of I x 106 ga I IO”S of waste water through 1979. The
chem(cal composition of the waste dlschargd to the basfn IS
not stat6d and mst ~ dlscl.ned In the Fl”a I EIS. Although
the Oraft E IS states that present and future wntamlnat ton of
the sha I low ground water between the L-Reactor area seepage
basin and Steel Creek (s expected (trlt lum and stront fum 90) no
Monltorlng data Is available; nvnltor(ng wells have only re-
cently been fnstal led. A deta( led quantltat(ve analysls of the
present contamination 1“ the VICI n(ty of the L-Reactor area
should be addressed (n the Ffna I El S.

x
Such an ana}ysls should

I nc Iude water qual Ity, contaml nant plum del I neat (on, mlgratlon

& rates, proposed preve”tat(ve and remdlal action, etc.
+
m EN49 The Oraft E IS states that durl ng operat ton of the

L+eactor, radloact lve mterlals WI I I ta dl scharged to a se~-
aw basin and !)these discharges WI 1 I cause contam(natlo” of the
uPPerms+ layer Of the water table ~ul fer (Barnwel I Forma-
t (on) .,, The Oraft E I S conclude that the ‘subsurface contaml -
nat Ion mfgrat (on IS control led by the rate and df rect (on of
grou”dwater f Iw, the adsorpt (ve capab~ I (ties of the sedlme”ts
and hydrodynamic dl spers ion. The sediments of the SW exh fblt
greater hc.rlzontal than vert lea} hydrau 1 Ic conduct lv(t (es, e“-
hancl ng lateral nuvewnt. Thus radioactive contaminants enter-
! ng the water table are expectd to f lcu to a po(nt of outcr~
on Steel Creak. ”! The above stafments are qua I (tat (ve In
nature and are “ot substant~at6d anywhere wlthln the Oraft
EIS. Expect lng the groundwater to f low fran one PI nt to
another In a g(ven tlm (s lnd(catl - of the present serious
uncerta(n+y in the data hse. Al I of the above stat-nts
should k substant(at~ bf developl ng an extensive data bse
and co”d”ct(ng slm”latlon studies using a ver(f (able mthematl -
cal nvdel.

See the response to cannent OA-11.

A deta( 1,4 ground-water table elevatlo” mp for the L-Area IS
presented (n the EIS (Section 3.4.2.1). This establishes the
direct Io!t of f Iw a“d gradient along the f Ion path (490 inters
Io”g) fr,m the seepage hsln to Steel Creek w(thfn the Hawthorn
and Barn!tel I Fornmtlons. Based on the ground-water e Ievat (on
~P, the COntOmfnant Piunm W( I 1 fo I lw the water table surface.

The F- a,?d H-Area seepage hs I n and SW 13urlal Ground plums
prov I & ,~xl St ! ng phys I ca I nude Is for the L-Reactor seepage
bsln plIIfne (see Du Pent, 1983; OPST-83-829 for add(t(onal de-
ta ( Is). The SRP has discharged contam(”ated wastewatar to
seepage :~slns In the central part of the plants lte, Incl”dl ng
L-Area k,s(ns, since the mfd-1950s. The rmvemsnt of rad(oac-
t lve mt,sr(als with ground water has ~en stud (ed, mn (tired,
and nwde I& extens I ve Iy to determf ne mvemnt mtter”/rate. To
date, no contamlnatlon” of the Tuscal~a Aqu( fer (n this area
has occurrd.
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EN-50 Large bv Iuws of 1Iqulds .wntalnlng nonradfoact lve hazard-
ous Materials and IW Iovls of radioactive waste haw hn
dl scharged to the F and H seepage ks In since 1954 a“d 1955,
respectively. The groundwater IS contaminated to a reprt6d
depth of 20 meters throughout nest of the dl stance btween the
basl ns and the seep I lne sprl rigs. The contamination consists of
rad(oact Ive elewnts, mercury, and n Itrate. The Draft E IS pro-
vfdes little rmnltorlng data and no lnformtlon IS given o“
whether reread I al act Ion Is proposed and, (f so, what IS the
status of the I nvest Igat Ion. Serlcus contamination has ben
detected (n the VICI nlty of M-area and sign I f {cant concentra-
t (ens of organ (CS have been detected (n sol Is at a depth of
abut 200 feet. ( 1000 ppb of Trlch Iormthy Iene at the S I lver-
t.a” Road waste site. ) The vo Iat I le organ Ics (n the groundwater
In the vlc(nlty of the M-area settl lng ~sln are estfm!ated at
27, ooO kg with addltlona I 24,000 kg resldl ng In the unsaturated
sol 1. It should ta pointed out that these est(mates, gfven In
the Oraft E IS, are prel lmlnary, and the total weight may b
slgnlf(cantly larger.

Based on the above documentd contam( nation, It IS obvfo”*
that addl ng waste to the F, H, and M-areas as a resu It of the
startup of the L-Reactor wou Id contribute to further cnntamf na-
t(on and aggravation of the problem. The above areas should
not receive any additional waste loads. Instead, r-dial
measures should b taken to restore the qua I (ty of the ground-
water. Furthermore, seepage bs Ins sh.auld not b3 used anywhere
at the SRP for the disposal of any hazardws materl al because
such act fvlty poses a potential ser(ous health hazard to users
of the groundwater.

EN-51 It should tm noted that the Issue of nonaq”eo.s phase
Ilqulds (NAPLS) Is not discussed (n the Draft EIS. Most halc-
genated organ Ic compounds suti as tr(chloethy Iene are denser
than water and w( I I s[nk ti deeper un Its. The d! rect lo” of
mvemnt of such NAPLS does not necessar 1 Iy colnc(de with that
of the “atlve grovndwater. The presence of NAPLS and their
effect on the groundwater supPly should b address~ fn the
Final EIS.

See Sect Ions F.5 and F.6, Du Pent ( 1983; DPST-83-829) and
the response to canmnt OA-2.

Sectfon F.5 prov(d- ground-water rmn I tor( “g data. Al% see
the reswnse to to can frant DA-2 on lncr~ntal analyses of
L-Reactor support facl I (tl es (mpacts, the response to comnt
DA-3 on separate NEPA rev I w for the SRP ground-water protec-
t Ion program, and the rmponses to Cmmnts OA-6 through OA-8
regard I ng hazardous rmterlal disposal at SW.

Sections 5.1.1.2, and F.5.4 have ben expandd to dfscuss
ch Ior(natd hydrocarbon contam(nat(on In M-Area, protect {on of
publlc health, and planned remedial actions.
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EN-52 In conclusion, the Draft EIS fal 1.s to properly address the See the responses to canwnts AJ-1, EN-23, EN-47, and EN-49.
groundwater Issue, 1.e., what Is the potential for a serious
health hazard to groundwater users. The E IS addresses the
hydrogeology of the L-Reactor area fr~ a rather simP I i stl c
quantitative point of view. This treatment Is a result of a
s! gnl f leant lack of data on the grnlogy and groundwater hydro 1-
ogy at the L-Reactor area. An expllclt @ta b9se for this area
shou Id be CO I Iected and used as en Input to a mthemtlca I
mdel to b used for predict 1ng the probdble outcm of various
p tanned and accl dental actl vlt Ies. Such state-of-the-art
mdels are mnvnly used In sltl”g of hazardous waste facl 11-
tles end should be mnployed In the prwaratlon of the F!nal EIS
on L-Reactor weratlon.
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SAVANNAH RIVER LAMRAT~Y DPST-83-643
TECiNICM DIVISION

DISTRIBUTION

J. L. CRWDALL D. E. HOSTETLER
If. M. ~SWELL O. R. JOHNSON
M. R. BUCKNER 1. M. MACAFEE
T. V . CRAWFORD F. J . WCCRUSSON
P. L. Rffi&f4(AWP W. R. MCCONELL
H. P. OLSON (3) G. F. OINEILL
H. E. MACKEY SRL RE~~S ( 14)
L. A. HEIWl~

MEMORANDUM JUNE 29, 1983

TO: P. L. RffiE~AMP

FR~ : D. E. HOSTETLER

ALTERNATIVES TO L STARTUP: NEWI PRODUCT10N REACTOR

I NTRODUCT10N

An a I tern at I ve to reneued operat Ion of L-Reactor fOr i “creased
product Ion of nuc Iear mterlals .0. Id k tha construct Ion a“d
operat I on of a New Product I on Reactor ( NPR).

Th Is reprt descr 1bes a concept”a I des I gn for a I ow tmperat”re
heavy water reactor with no alectrlcl ~ generation (LTHW-NE)
to b tul It as a nw production reactor at the Savannah RI .er
Plant (SRP). The reactor &s I gn Is bsed on the prove” SRP
reactor design with enhancenmnts and state-of-the-art
equlpwnt. Aluminum cladding temperatur~ no”ld be the saw as
with current operations.

The power and product I VI ~ of the n w reactor wou I d ta greater
than L-Reactor bf about 30%. ~wever, the estlwted tlm fr.nn
author Ization to startup Is 10 years. Thus a“ NPR could not
contrl hte to mterlal production unti I late 1993 at the
ear I I est.
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SUWARY

A prel Iml nary conceptual design for a low-temperature fieavy
water reactor with no electrlcl ty generation Is descrl bed which
Is patterned closely after the current SW reactor dwslgn;
however, several e“ha”cemants have ken Included. These
Include:

o Fu I I contal nment systms

o D20 detrltlatlon systms

o ECCS ret! rcu Iatlon system

0 COollng water recirculation (cmllng towers)

0 Improved coo! I ng for assemb 11es durl “g dl scharge

o hdern I zed contro I rocins

The re=tor Is &slgned to cperate at 3150 MWt. The reactor
contains 696 fuel assembles which could b3 either of the type
des Igned for trl tlum product Ion or for plutonium product 1o”.
The reactor wou Id a Isa te capable of producl ng a varle~ of
dl f ferent Isotopes, a feature wh Ich has ken proven bf the
current SRP reactors.

1. FACILITY DESCRIPTION

A. Site

An NPU wou Id be located on an unused parcel of land of
aPPrOXl~tOIY 100 acres prokbly In the vlclnlty of Par Pond.
The site wou Id ta c Ieard to provide space for the reactor, and
admlnlstratlve tilldlng, cmling towers along with cleared
areas I nsl de and outsi de fences to provl de for adequate se-
curity survel I lance. A site layout 1s shown In Figure 1.

B. Schodu Ie

construct ton of an NPR at SFZP wou Id requl re prel I ml nary studies
and ana Iyses as wel I as f lnal project desl gn and construction.
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The estln!ated tlm from project authorization to startup Is
near Iy 10 years. Thus, I f the projeti were author Izd at the
beglnnlng of FY 1904, startup would b no earner than FY
1993. The prohble project schedu Ie and ml Iestones are shown
in Figure 2. The project St-s are I I steal belw with comments

on se I ectd I terns.

( 1 ) Technlca I Data SumMry (TDS )
The TDS wou I d provl de the &ta necessary for the canp I ete
specl f I cat Ion of the r=ctor system wI th part I cu lar wha-
s Is on systens wh lch wou I d k dl f ferent from exl St Ing SRP
reactors.

(2) Envlronmnta I Impact Statmnt

The sump Is p laced belim the reactor to catch the core in the
un I lkely event of a core mltdown.

The fol I owl ng kscrlptlons of systms and components are pr6-
1Imlnary bcause they represent mln I mum safety rqulremnts.
Addl t Ional redundancy my b expected I n sonm system5 in the
final design.

G.1 tintalnmnt Bulldlng

The prlnmry function of the Contalnmnt bul I ding Is to provide
an essential Iy leak-tight brrler 6galnst the uncontrol led re-
lease of radloactlvlty to the envlronwnt. This bl Idlng Is a
selsmlc Category I rel nforced-concrete rectangu Iar underground
structure with a hemispherical do~. Figure 3 Is a side VIW
of the rental nwnt bJl Idl ng and the above ground tul I dl ng wh Ich
surrounds the containment do~. Figure 4 shows the slda VIW
of the contal nmant tul Idl ng which Includes the dl sassembly
ks!n and C&D equlpmnt and area. Above ground level, on Iy the
cylindrical shel I and dow covering this shel I Is considered a
part of the contalnmnt til I ding. The mjorl ty of the contal n-
Wnt tuildlng Is klon ground level.

.
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.

FIGURE 1. Schematic of Proposed LTM-NE WI th Cm I I ng Towers .
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The -20 ft and -40 ft levels are shown to sca Ie In Figure 8 and
9. The arrangewnt of the prlrrmry looP heat exchangers and
reactor tank Is slml lar to the P-Reactor layout. The prlwry
low heat exchangers can Lk3 rep laced bV Imvlng them onto the
ral Iways on either side of the -20 ft level and SI Id!ng them to
the lower end of the ral Iways. A sea led open Ing Is provl d6d at
this point. The cpenlngs are shown In Figure 1 at the two cor-
ners of the contal nmnt bul I ding. In Figures 8 and 9, the ECCS
systms and m I n cl rcu Iatlng pump rotors are placed such that a
concrete shield Is between them and the reactor. The shl el ding
Is such that personnel wou Id te able to work I n these areas
durl ng actual reactor operation.

In Figures 8 and 9, P Indicates a puw and ~ a pump Mtor.

The uprl ght CY I I ndrlcal wrtlon of the Contal nm3nt has an out-
side dl ameter of 80 feet, measurs 150 ft frm ground level,
and has a mln I mum wal I thickness of 3- ft. The dom portion Is
a heml spherlca l-shaped head havl ng an Inside height of 37-ft
and a 3-ft thickness of rel nforced mncrete. The Interior sur-
face of the contalnmant structure Is I I ned with 1/4-1 n. stal n-
Iess steel P Iates.

A ca Icu Iatlon of the containment pressure fol I owl ng a LXA
lndlcates a conservative peak value of approxlmtely 23 psla (8
pslg). Assumptions used in calculating this pressure were:

o The contal nmnt spray systm Is I noperable.

o ~ heat is transferr~ to the wntalnmnt structure or
conta I nwnt heat rmuva I systm.

o Th free WIUM of the containment tul Idlng Is 1198 x
t10 cubic feet.

o The temperature of the coolant Is at 90”C.
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The estlnmte of the Pak containment pressure Is sign if Icantly
less than those calculated for typical LR!S (about 50 PSICJ).
Because the design pressure Is relatively Icm for a contal nwnt
bul Idlng, desl gn of the rel nforcd concrete structure do= not
r6qul re unusua I mthods to provide res I stance. The f I at por-
tion of the ground level roof In Figure 3 WI I I b supwrt~ on
gl rders and co Iumns of reasonable sizes such that suf f Iclently
large spans (up to 50 ft) can k designed without difficulty.
Conventional mathods of anchoring the relnforcl ng steels of the
high rl se tower are app I I cable, $Ince the up I I ft force d“e to
I nternal pressure Is less than 20~ of the weight of the tower.
The auxl I I ary bul I d] ng on t~ of the contalnwnt has the struc-
tural effects of Supprt Ing the tower as bracl ngs and the f I at
conta I nment roof as trusses. The thickness of the contal nmnt
enclosure Is Iimlted by requlrmnts of biological shleldlng
and tornado mlssl Ie protection rather than the overpressure due
to accl dental steam ganeratlon.

G.2 tintal nment Spray Systen (CSS)

The CSS is designed to preserve the Integr I ty of the contal n-
rmnt bul Idl ng bf remvlng thermal energy frm the contal nmnt
I n the event of a LOCA and renvve Iodl ne from the contal “merit
atmsphere I f core damge occurs. This systm comprises two
redundant trains (or subsystems), each of 100% capacl ~. Each
tra In consl sts of a spray pump (4000-gpm capacl ty), a 360-
degree spray head located in the Containment tul Idl ng at the
+60-ft level, spray heads In the -20 ft and 40 ft levels, and
a heat exchanger (shar6d with the SDCS), and assocl ated PI PI ng
and valves. Each train draws Independent Iy from a demineral-
ized water tank contal n I ng 200,000 ga I Ions of boratad I Ight
water. In addltlon, a sodium hydroxide storag8 tank containing
9000 ga I Ions of 20X NaOH so Iut ion and *O 1ndepende”t ndxl ng
systems are provl ded for Iodine reIrc.va 1. The NaOH so Iut Ion
m! xes with I@ of the containment spray f low In a“ ed”ctor
located In a s! de stream from the pump discharge, a“d the mix-
ture ls 1njected 1“to the pump suet Ion. The spray eductor
mixes the so Iut!on and fmters for proper PH control.
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STATEMENT W WI LLIW A. LWSIET, PH.D.

The Pennsylvan la State Un lvers I ty
104 Davey La bra tory

Unlvers!~ Park, Pennsylvania 16~2

COlley of Science
Oepartwnt of Physics

1 I Novemkr 1983

Mr. M. J. Sires, Ill
Assl Stant Manager for Hea Ith,

Safety and Envi ronrnent
u.S. Departwnt of Energy
Savannah River Operations Off.
P.O. Box A
Alken, S. C., 29801

Oear Mr. Sires:

Enc Iosed are q cmwnts on the Draft E“vl ronmental Impact
State frent on L-Reactor Operatlo” at Sava””ah RI ver P la.+,
DOE/E I S-O 10~. Please note that the oplnlons and calculations
prese”t~ do not necessarl Iy ref Iect the position of the
Pennsylvania State University.

I WI I I k looking forward to the Final E“vlronw”tal Impact
Statem3nt. would ycu also please send m a CWY of that Final
EIS when it Is available.

Sincerely,

Wm. A. Lochstet, Ph.D.



Table M-2. WE responses to comwnts on Draft E I S (contl nued)

Comment COmmnts Responses
number

Some Env 1ronmenta I Consequences
of L Reactor Operation

by

WI I I lam A. Lochstet, Ph. O.
The Pennsylvan la State Unl versl W*

Wvember 1983

The Department of Energy (OOE ) has prepared a Draft
Envl ronmental Impact Statement on the resumpt Ion of cvaratlon
of the L-Reactor at the Savannah RI ver P Iant, DOE/E I s-O1O8O
(Ref. 1 ). The L Reactor Gperated frcin 1954 untl 1 1968 fOr the
purpose of producing special nuclear mterlals [plutonlum) for

EC-1 nuclear weapons (Ref. 1, P. 2-7). Thus, the &s Ign of thls
reactor 1s over 30 years old, and does not ref Iect the learn! ng
that has ben ach Ieved since. In particular, water Is pumped
Into the reactor vessel at the top and out thru connect Ions at

y the twttom. In the case of the break of an exl t PI pe, the

: coo I I ng water wou Id slmp Iy run out. Modern reactors def Iect
the exl tlng water to connect Ions near the top.

m

EO-2 The power of the L reactor Is quoted as 650 to 2915 MW (T),
with a typical operation at 2350 MW(T) (Ref. !, PP. G-I 1,
2-14). This IS slml Iar to the rate of heat production In
mdern commerc I a I reactors. For examp le. the heat product Ion
rate a+ Three Ml Ie Island un!t 2 had a fnaxl mum rate of 2772
m. 1f the L reactor were to operate contl nuously for one year
at Its ,,typica l,, rate of 2350 MW, it would flsslon 1500 lb (600
kg) of uranium - 235 (u-235). Since natural uran Ium usual Iy
contains 0.71S of the I sotope u-235, It WI I I tw necessary to
obtain at least 85 mstrlc tons (long tons) of uranium mtal to
fuel this reactor for one year. S1 nce the average uran Ium ml I I
operates at 96% efflclency, at least 88 mtrlc tons of uran Ium
wI II have to k mined. The uranium mll I will leave 4%, or 3.5
wtrlc tons of the uranl.m In the mill tal Is which are dis-
carded. These tails wit I also contain 1.5 kg of thorium-230.

The &s 1g“ of the L-Reactor, as that of al I other SRP reactors,
has ken upgraded since Initial startup In 1954 and currently
ref Iects the Ieswns Iear”d durl “g the long period of SRP
reactor operat ion as noted on p. 4-42 of the draft E I S a“d I n

APPend lx J. in case of a pipe break, the ECS Is designed to
provide adequate core coo 11ng, no rotter where the break
occurs, I.e. , also In the case of an exit pipe rupture.

The envl ron.ental effects of uran Ium f ual requl rme”ts for
I Ight-water power reactors ( lnc Iudl ng those ef feds postulated
by Pohl ) have ken axamlned exten31vely In a number of public
proceedings conductti w the NRC. In each instance, the
hearl”g hrd has reaf f I rmed that radon releases assocl atad

with su~ r~ulre~nts are ‘t. ..a ml nute fraction of the radon
that Is rel,sased I nto the atnvsphere from other Sources . . ..*a
and that the ‘t... Increwntal hea Ith rl sk to the popu Iat Ion
stmml ng from the f WI cyc Ie ml sslons ( I f lnde6d there Is any)
IS vanlshlrt, ~ly Smll . . . ..t (usNRC, Atomic Llcensln9 ~ APwal
Ward, ALAB-701, bvember 19, 1982).

The uranl”m fuel r~ul rm”ts for L-Reactor are slgnlf Icant Iy
I ess than tl,ose of a noml na I I 1ght-water power reactor.

●Affl Ilatlon for Identlflcatlon purposes only.
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In 1976 %h I pointed out that the ttarlum decays to radl urn-226,
which In turn decays to radon-222, which Is a hea Ith hazard
(Ref. 2). The uranium-238 I n the ml I I tal I I “gs &acays thru
several steps to radon-222 and should ta consl dered, as was
notad by the NRC I n GESMO (Ref. 3). The total &Cay of thls
3.5 mtrlc ‘: .s of U-238 and 1.5 kg of thorium-230 wI II yield
5. IxIO1 1 curies of radon-222.

Because radon-222 has a ha If I I fe of on Iy 3.8 days, some
radon-222 atoms decay kfore SCapl ng from the tal I I ngs PI Ie
Into the atwsphere. At present sow recent ml I I tal I I“gs
p I Ies have Iwo feet of dl rt mverl ng. In this case, the EPA
estlmte (Ref. 4) 1s that abut 1/20 of the radon produced
escapes to the air. Thus, only about 2.5x101 curies of
radon escape to the air.

The ppulatlon at rl sk is taken to b3 the U. I ted States,
stabl I Ized at Its present numbar and dl strl butlon. Thls Is
s Iml Iar to recent estimates taken by the NRC (Ref. 5).
Further, the NRC has suggested that a release of 4,800 curies
of radon-222 f rm a western ml na site, ‘IIOUId result In 0.023

J
excess dea hs In the present POPU Iatlon. This provl des a ratio
of 4.8x1O deaths par cur~ released (Ref. 6). Applylng
this factor to the 2.5x101 curies of radon released, results
In 121,000 deaths. It shou Id b r6cogn Ized that these &aths
occur over a long tlw, governed by the 4.5 bl I Ilon year half
1I fe of u-238. This Is also a Mlnlmum estln!ate, due to the
ne6d for greater anwunts of uran Ium than are Indicated here.
This estimate also assumes that the u.S. population Is not
decimated by a nuclear war. In this case, the Impact of L
reactor operation mu Id ta qul te dl f ferent.

EO-3 To consider nuc Iear war, it Is necessary to estimate the The national w I ICY on nuclear weapons, their dep Ioyrnent, and
contrl ktlon of L CeaCtOr production to that war. For the the need for Increased weapons Is h~nd the scow of thls El S.
mment, assume that the *AI ng ratio of the L reactor Is
1.0. Then, In each year of operation, 1300 I b (600 kg) of
plutonlum WI I I be produced. Since each nuclear hanb contains
abut 10 kg of plutonium (Ref. 7, P. 182) this mans 60
warheads for each year of production. Since typical targets In
a nuc Iear war have POPUIatlons of 50,000 or mre, cons! der an
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average population of 100,000. Thus, one year~s production of
the L reactor IIOU Id destroy 60 communl ties and SIX ml I I Ion
P.30P le.

This reactor would enable the bath of SIX mll lion clvllians
for each year of operat I on. That is the safrg as the num~r of
people kll led wlthln Germany (I.e. Jews) during WW Il. This
holocaust was treated harsh Iy at the Nurembsrg trla Is of war
crlml nals after that war. The pri ncl pie establ i shed there, IS

that each person Is responsl ble for their own actions, a“d I t
is not enough to clalm that one Is simply fol Iowlng orders.
This prlnc[ple of International law should bO applld hwe.

EO-4 The National Environmental Pol Icy Act of 1969 (NEPA) requires a See the r=ponses to Commnts AB-4 and AB-5 re~rdl ng the
caparlson of the costs and tenef Its of a federal project. In discussion of costs vs. brief its and the di scusslon of ned In
this case, It has ken shown that the costs of one year of this EIS.
operation Is 121,000 deaths. Ten yearts qeratlon WO”Id resu It
In over a ml I lion deaths. This Is to b compar~ with the
knef Its. The tenef Its are SIX ml I I Ion &aths for each year of
operation, or sixty ml I lion (60,000,000) deaths for ten years
of Weratlon. 60,000,000 deaths !s not a brief It. There Is “O
knef It. NEPA requires no operation of the L reactor. The
decl slon to restart the L reactor In January 19U Is cuntrary
to NEPA. It Is necessary to perform a cost/&nef It assess,nf,”t
ful Iy and In @od faith as rwulred by the court 1“ Calvert
Cliffs C.aordlnatlng @mmlttee v. USAEC 449 F. 2nd I 109 (0.C.
Circ., 1971):

We conclude, then that Sect Ion 102 of NEPA mandates a
part Icu lar sort of carefu I and lnformad decl Slo”-making
process and creates Judl c1 al Iy enforceable dut Ies. . . .
But If the docl slon was reached procedural Iy WI thout
I ndl v! dual I zed consideration and ba Iancl ng o+ envi rc.nmntal
factors--conducted f u I Iy and In -d faith--it Is the
r6sponsl bl I I ty of the courts W reverse.

Thus the *c I slon of DOE mst satisfy NEPA rather than the FY
1983-1988 Nuc Iear Weapons Stockpl Ie Menwrandum of the pres! den?
[Ref. 1., P. S-2).
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ED-5 It Is sug~sted that restart of the L reactor with Its present
cool 1ng Mthod wou Id resu It In the dl scharge of water at 700c
( 158°F) to 80°C ( 176°F), at the re~tor CUt fa I 1. It Is
further sug~sted that this water wou Id enter the swamp at
q~oc ~,040F} .fO ~>o~ (,, ~OF) (Refo ,, p. ~.~). ~~,~

would b3 a clear violation of the Clean Water Act. Such mera-
t Ion must not be consl dered, even temporarl ly.

EO-6 Section 8.2 11sts Irretrievable commltwnts of resources for L
reactor Weratlon. The dl sc”ssl.an ties not Indicate the uses
of these resources. In partlc”lar, energy Is used to enrich
the fuel uranium (Ref. 1, P. G-l!), and the electricity used In
the enrlchwnt process shou Id b Inc Iudd as a committed
resource.

EO-7 Prior to the accident at Three Mi Ie Island In 1979 the NRC con-
sidered accidents with 100$ fuel fal lure as being tm Improba-
ble to consider.

~
WE should, must, consider 100$ fuel fal lure

accl dents In thls case. In particular, It Is unllkely that a
* large fuel fa I lure accl dent wou Id ta contal ned. The mergency

% con I !ng systm can supply water at 53,000 I Iters per minute
(Ref. 1, P. G-42). Wwever, the tul I dl ng sumps are pumped into
tanks with 2.1 mll Ilon liter total capacity (2,100,000 liter)
(Ref. 1, P. G-43). These tanks wII I fll I up In 40 minutes.
After that tlm water would flow to a 190,000,000 liter exca-
vated ksln (Ref. 1, P. G-43). Such f Ion wou Id release very
larg8 quantities of radioactivity to the environment. That may
have b3en considered acceptable as reactor safe- when the
p Iant was designed In the ear Iy days, but IS c Iear Iy unaccept-
able today. In part Icu Iar, the letter of Arthur H. Dexter
which appears In the Draft (Ref. 1, PP K-74 to K-79) provldffi a
very d! rect dl scusslon of accl dents which mst k addressed.
It Is not (after TMl ) Credible to marely say that an accident
with 100% failure Is too low In probbi Ilty. The 100$ fuel
fal lure accl dent must te contained. It did happen at one large
reactor I n 1979 and my happen aga I n, although by an entlrel y
dl f ferent I nit Iatlon scenario. Since the events that led to
the TM I accident are so wet I know”, It Is clear that that exact
swuence WI I I ba proper Iy hand led when It happens. Further, as
00E Indicates, the L reactor d8slgn Is rather dl fferent, so
that exact sequence Is mean Ing less at the L reactor.

See the responses to canwnts AA-1 and AB-13 regard] “g
cool I rig-water ml tlgatlon alternatives.

NRC has presentd the annual electrical energy r~ulrefmnts for
enrlchm.t Of the f=l for a nanl”al 1000 MWe LhR I 10 CFR
51.20(e) - Table 5-31 as 323,000 Mw-hrs. As Indlated In the
response to canmnt EO-2, the Onrichmnt rwul r~nts for
L-Reactor wou I d h I ess.

See the responses to canm3nts BL-2, 13L-3, and BL-4 regardl ng
analysls of accidents Inwlving 100 percent fuel-tneltlng.

As noted In Section G.5.6 of the EIS, no fuel melting Is
expected In any pro b9ble loss-of-coolant accident. In the
unlikely event of fuel mlting, only mlnlml quantities of
f I sslon products and other contaml nation wou I d ta expected to
b3 carried to the 190-m( I I Ion-1 Iter earthen bsl n for the
reasons discussed In Stilon G.5.6.

Several sections of the E IS were specl f Ical Iy written to
address Mr. Dextervs comn83nts. See a l= the r~po”ses to
addl tlonal canmnts made by Mr. Oexter in comwnt letter cw In
this appendix.

Saw the reswnse to ccintmnt BF-7 regarding desl P dl f ferences
that wke SRP reactors less susceptible to accidents resultlng
frcnn lnad6quate coollng (TMl type of accident) than comnerclal
power reactors.
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EO-8 This draft EIS Is de flclent In mny aspects. There Is no See the respnses to cQnm3nts EO-1 through EO-7.
discussion of the operations requlrd to supply fuel to the
reactor. In particular, It Is shown here that the mlnlng of
uranium for one yearts fuel supply WI I I lead to at least
121,000 deaths. There Is no consideration of the envl ronmental
Impact of the product (plutonium), or of Its possible use in
warfare. The proposed wthod of once-thru reactor cm I I ng does
not proteti the envl r.anm”t. And, final Iy, the discussion of
loss of coolant accident Is total Iy Inadequate. This Oraft
does not satisfy NEPA. Further, the propossd action to restart
the L reactor does not satisfy NEPA and other rwulrments,
Includl ng the C lean Water Act.

I hope that these Issues are addressed In a substantl w way I n
the Final EIS, and In the Secretary~s d9cls!on on restart.
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STATEf.fENT OF JOHN H. MCLEAN

Novemkr 11. 1983

Mr. M. J. Sires, Ill
Departinant of Energy
Savannah River Operations Off Ice
P.O. Box A
Alken, S.C. 29801

Re: L-Reactor

Dear Mr. S1 res:

There are several POI nts In the draft E IS that shou Id h
clarl fled:

1. On page 2-2 of Volume 1 of the draft E IS it IS stat~ that
although theoretical Iy weapon materials, i.e., Plutonium 238
cou Id ta producd direct Iy from exl sting spent fuel frm cm-
mrcl al II ght-water reactors, this Is not a pract Ic.g I alterna-
tl ve as the Atomic Energy Act prohl bits the use of fuel pro-
duced 1n c-rcl a I reactors for the product Ion of weapons.

EP-1 Thls Stat-nt Is ml sleadl ng. The product Ion of weapons See the reslmnse to Canmnt BY-2 regardl ng the use of spent
materia Is fran commercial reactors Is not theoretical ly pos- fuel as a s<>urce of p I.tom I“m.
slble - It Is possible. Second, cmmrclal spent fuel Is Just
a n Icer nams for nuc Iear waste composed In p.srt of p Iuto” Ium
238 and 24o. The L-Reactor WI I I not produce any electrlcl ty.
I t IS O“ Iy purpose Is to produce nuc I ear waste C0mp0s6d of this

same plutonium 238 and 240. This waste wII I then te chemical Iy
SeParat& so that the 23B beconms concentrated WI th a Ion
percentage of 240 r-lnlng. Technical Iy, the only dl fference
between the two wastes - those produced bf commercial reactors
and those produced ~ L-Reactor Is that the L-Reactor waste
WI I I have a lower armunt of 240 prior to chemical separation.
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Commercl al waste Is readl Iy ava I I able. At the nvmnt, no one
In qovernnmnt or tuslness has a so Iutlon to the problen of
permanent dl SPOS I tlon of th Is waste. At the mwn+, the waste
Is king burled on the plant site of commercial nuciear
reactors. S1 nce they are not designed for this, their lack of
land space WI I I force som of tha to shut down In the not too
dl stant future. A I Imi ted part of the waste Is Wing to Barn-
wel I Whwe the uran Ium Is chemical Iy separated from the P luto-
nium and Is re-used. This exlstlng EIarnwel I operation IS al-
nwst identical to that contemp Iated at L-Reactor with the on Iy
real dl f ference that Iega I tl tle to L-Reactor nuc Iear waste Is
In the nam of the Departmnt of Energy whl le the other IS I n
the naw of Georgl a Power, Duke Power, etc.

Using comfmrclal waste would fman that the plutonium 2% could
k produced without any delay due to problem with contal nment
dews, COOII ng towers, ceslum In drl nkl ng water or &struct Ion
of 1000 acres of wrsh land since no re-start of L-Reactor Mou I d
be necessary. Using comfrercl a I waste wOuI d man that canm3r-
clal reactors would not have to bury their waste on site and
possibly have to close down as space runs cut. Instead, It can
b shipped to Savannah RI ver Plant or &rnwel I for separation.

The bttom Ilne Is that It w] I I san everyone = w using
commrcl a I waste. It WI I I save the Wwer user as c~~rClal
reactors WI I I have a longer Ilfe. It WI I I save the government
mne b not havl ng to pay for reStart construe Ion, PsSi bly
~“~tower or co”tal.m”t dome. Certal”ly it will .=..
mney as far as Mldlng publlc hearings and wrltlng envlronmn-
tal studies ad nauseam. The on Iy peep Ie who ml ght 10Se Imney
Is DuPont. =o~t WI I I save the @OP Ie Of 8eauf0rt, port
Went’worth, Savannah and Augusta their peace of ml nd and maybe
their health.

Your response that the law forbids It cannot P unanswered
however. At page S-1 of volume I of the Oraft E IS you quote
Preldent Reagan to wit:

,8AS ~ ~tte~ of pO I I cy, “atfonal securl ty req”l rmnts, not

arbitrary constraints on nuclear avai Iabl I I ty... shal I be
the IImi tl ng factor In the nuclear force structure. ut
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Runnf ng throughout the E IS Is the th- that there ~n b “o
delay as to start up of the L-Reactor for our national security
Is at stake. If th(s (s true, I can see no opposition from
Pres 1dent Reagan (not from Cangr6ss CO”* 1der i ng thel r vote on
the ml J Itary bdget) for an anmndmnt to the Atom!c Energy Act
a 1 low f ng cchnrnerc 1a } waste to k reprocess w as to separate
out pluton lum 238. I f cur national ~cur(ty was at stake 1“
1980 surely It was worth a try to afm”d the Act, s(nce (f suc-
cessfu 1, no delay In upgrading our weapons wou Id have o-
curred. As (t IS, the 00E’s proposal to restart L-Reactor has
resu lied In a delay of weapons upgradl ng from 1980 to 1984 -
the pr.aJec+ed start 1“g date of the L-flea ctor.

Please comment on the above as wel I as what efforts have teen
mde to al Ion comwrcfal waste to k used In weapons mterfal
production.

EP-2 2. Another POI nt that needs class (f Icatlon IS the numbr of

~ cancer &aths and ~netlc &fects that WI I I result tecause of

*
the L-Reactor. At one point In the EIS It Is mntloned that
there WI I I be 4 per thousand cancer baths per year and 7 per

: thousand genetic defects. (page 5-17 ) At other p laces these
f 1gures are mnt Ioned as excess d3aths. I f the f (gures are
real Iy ksed on per thousand POPU Iatlon you Canvt k askl”g 400
Savannah Ians to d(e a year and 700 bb(.% to have &fects
tscause of the L-Reactor? You nust -n the percentag= are
based on exfst(ng cancer deaths and defects. You need to clar-
I fy In the f [na I E IS exact Iy how mny cancer deaths and defees
can k expect~ In the popu lat Ion from Augusta tu the coast.
Also explafn the different figures o“ pages 5-17 and 5-19 for
these.

EP-3 3. Your ml n reasc.” for not bl I dl ng a cool Ing tower Is that
It WI I I delay L-Reactor startup, I.e., national security con-
slderat Ions. You b not deny that a codl tng tower WI 1 I ma”
lower amunts of water being pu I led frm the Savannah River, or
that Steel Creek WI I I t9 less affected with the consequence
that the cesfum In the bed wI) I not b f Iushed out Into the
Savannah R(ver. I ca” f ( nd no reason for the coon ng tower not
being bu(lt. You state In the EIS that It could b hilt {n 18
nwnths and then s Imply cut / nto the L+eactor systm. Thus,

Responses

See the reswnse to cwment CT-1.

See the responses to comnk3nts AA-1 and AB-13 regard(ng caollng-
water ml t 1F+ Ion a Iternat f ves.

NUS Corporat 10” d (d not ‘recann’en d,, cool ( ng toners as a pre-
ferred a I ternat 1ve. The pre I (m! “.gry presentat (on to DOE-SR
prepard by NUS and as acknw I edged by NUS used engf”eer( ng and
env I ron~nta I factors that were treated W(th eq ua I we I ght. The
fact that cool f ng towers ranked h Igher was an output of the
rating system enployed and was “ot a s“fffc(ent hsls for a



Table W2. COE r=ponses to canwnts on Draft EIS (continued)

COmmnt timnants Responses
number

EP-4

EP-7

you cou Id have w * lay In the startup and 18 mnths from no.
YOU could simply cut It In. This would protect Beaufort and
Port Wentn.orth*s dr Inkl ng water. The 39 million -t Is n6gll -
gl ble consl derlng the cost of startup and the protection a
COOII ng tower wou Id gl ve. Furthermore, your mn consultants
(NUS) r=omfmnded it.

4. You have not adequately exp Ialned how the ces Ium got Into
Steel Creek. Obvious IY there have hen leaks frm the pr Imary’
coolant to the secondaty cm Iant to Stee I Creek. Why not have
a third loop In the ccmllng system and have mn!tors In *he
secondary and third cool I ng loops to detect leaks? A coo I I ng
tower would also help in this regard as it could serve as a
last resort holding tank before Steel Creek In case of a fnajor
I eak.

5. Wwhere In your E IS do you exp la I n what has teen done to
the L-Reactor. AS I understand It, the PI pas were rustl ng and
pigeons were nesting I n the reactor. Certal nly there had to b3
metal fatigue frm the 12 years of operation. Please exp Ialn
what parts of the L-Reactor were ref urbl shed or r~ laced for
startup, as it bars on the safety aspecf of the system,

6. Nowhere In the EIS do YW explaln why plutonlum fran the
old bbs and ml SSI Ies you seek ta r- lace cannot k rwsed
rather than making nea P Iuton Ium. This needs to be addressed.

7. Prior to the refurblshl ng of the L-Reactor. the ~nl tOrS
for alpha and other radi atlon were TLD!s wh Ich are Inadequate
as thev take a cumu Iatl w masurewnt, not an I nstantanems
one. Furthernure, they were located on the perimeter, not In
the stock area. Fran nm on you are P i ng to use ga.w spec-
traters wh Ich are Kore XCurate. Mwever, are not your f I g-
ures I n the E IS for radlatlon dosaq bsed on the Inaccurate
TLO M9asurmnts of paSt pars and thus, unrel I able?

recanwndation. Since the NUS presentation additional
a Iternat I ve coo I Ing-water system have been analyzed. A Isa se
the respnse to Canwnt AA-1 r~ardl ng cool I rig-water
a Iternat I ves.

DI scuss Ions on the ces lum-137 re leases from P- and L-Areas to
Steel Cre& are provided In S’actions 3.7.2.1 and D.1.l. As
contal ned In these sections, these dl scharges r-u Ited from
leaking reactor fuel elements with cladding fal lures that
exposd the under I YI ng fuel to the spent fuel stvrage and
dl sassembly hsln water, and not frm leaks ktueen Priwry and
secondary cm I lng-water systems.

See the reswnse to canmnt CF-3 rwardi ng the scope of L-Area
restoration and safety lmprovermnts, and the response to
ccanmant CU-3 concernl ng mtal fatigue and ef fects of nwtron
radlatlon upn the reactor tank.

See the reswnse to commnt BL-19 reqrdl ng use of mterla I
from retired weapons. Addi tlonal information on this subject
has ben 1.clud6d In Sect Ion 1.1 of this EIS.

The TLDIS referred to are used In the envlronmntal radlolcg-
Ical m“ltorlng program. This prqram Is designed to fmnltor
conce”tratlons of radloactlvlty In the environment (air, water,
sol 1, vegetation, and anlmls) outside SRP facl Iltles and asso-
ciated gamm radiation levels, and WI I I b continued to b3 used
In this mnner. The results of the nvnltorlng program are
reported a“nua I ly, as I n the 1982 annual report, OPSPU 83-30-1,
entitled Envlronrnental Monlforlng In the Viclnltv of the
Savannah RI ver P Iant.

The envlronmntal radiological mni toring proqam Is different
frcan the radioact Ive effluent nun Itorl ng prcgram. The latter
Is designed to characterize and quantify a[rborne and I !quld
radioactive releases from SRP fact Iitles. The radioactive

.



Table M-2. WE reswnses to canmnts on Draft EIS (con+ Inued )

Conwnent Comments Responses
numhr

EP-8 8. Your E I S states In essence that security at the SRP IS
ad~uate. The enclos~ srt (c Ie frm the ~rgl a Gazette of
November 3, 1983 says otherw 1se. Is Represe”tat I ve John
D(ngel I correct that the WE *S own rewrt of January 1983
cone luded that safeguards were ‘la shambles ?ll Why does the E I S
say otherwfse?

EP-9 9. The final EIS should contain the Ilst of radiat(on doses
cons Idered safe w the NRC ( n 10 CFR 20. Although the E I S
virtual Iy drowns the reader In f Igures, they are manl ng less
wltlwut a gu( de as to tiw many reins are cons (der6d safe. You
should put the WCTS tables (n the EIS and also state how 00E
d I ffers from tho5e and why you are fo I Ioul ng DOEIS safety
standards, not MC ‘s. A I so, a def Inltlonal sectfon would bE
very helpf” 1 for the publ (c to understand rad, rm, curie,
etc. As It stands non the EIS Is unreadable as (t consfsts of
mcstly chart after chart with Ilttle explanatlo”. You should
gear the final EIS to Iayman!s level even (f (t tak- a dozen
volumes to do It. I enclose copies of 10 CFR 20 which I think
should te l“cluded.

EP-10 10. Nowhere In the E I S does {t m9nt Ion what res” It the
L-Reactor WI I I hove on the fndustr(es down river. Many fndus-
tr I - s“c.h as Savannah Foods and Un (on C- use th Is water In
prcduct (on. I f ceslum radiation Is a concern to the

effluent mnltorlng program IS descr(~ In Sect(on G.3. 1.5 of
the EIS. Inc Iuded In thls progrm are cent Inuws In-stack
nvnftors for Psews radloact(ve releases, using gamfm spec-
trwtry and for tr(t Ium “s1 ng [on chambers. Part Icu late
releases that mu I d (nclude alpha ml tters are mn (tired hsed
on the ana Iys(s of Wrfodlc f I Iter samp 1.3s drawn frotn the
stack.

The radioactive off Iue”t fron ltorl “g program plannd for
L-Reactor Is sfml lar to that used for a) J SRP reactors In the
past. The estimated releases reported (n the E IS are ksed on
actual reactor .axper 1.a”cs ( n the past at SRP “s I ng re 11abbe
m3asur6nb3nts.

NE IS (n Hpl fance ulth the agency!s orders regard I ng
safeguards and secur(ty. This topic Is discussed briefly la
the E I S to Inform the reader that appropr I ate Measures
blng followed.

are

The 00E rad I at (on protect Ion gu ( des (WE Order 5480.1A, Chapter
1 1) are canDarab{e to the NRC dose llmlts contafned In 10 CFR
20 for a production facl I lty. A I so see the responses to can-
=nts BF-6 thrmgh BF-8 r~ardlng radiation protection stand-
ards and dlf ferences between SRP and canrmrcl al I (ght-water
reactors.

Voluw 1 of this EIS co”ta(ns a gl=sary of technical term
used (n this EIS. The sumrmry, located In the front of thfs
E IS, has ken revised 1n an attempt b provide a nvre readable
sumt Ion for the lay reader.

The sam detect le.” of I Iqu (d radloact (W releases to the Sava”-
nah River assured for evaluat Ing downstream dr Inkl ng water rnn-
centratfons would apply to waTer used for I ndustrl al purposes
downstream. Since the result lng concentrations of



Table M-2. DDE responses to mwnts on Draft EIS (continued)

Commnt C0mm9nts Responses
number

EP-I I

EP-12

EP-I 5

cmmunlt16s drlnklng from the Savannah River Is (t not also a
concern of Industry. What effects WI 11 the radlatlon have on
industrial water use?

Il. Doesn*t thermal discharges contmp Iated because of the
L-Reactor exceed I Im(ts fOr class B Str_M5 Currently set by
the S.C. Department of Health and Envlronwnta I Control ? How
are you ql ng to get around th IS In order to 9T a permit?

1z. Doesn ‘t the effects of a m I tdown at L-Reactor exced
those permlttd ~ NRC In 10 CFR 100? Why not comply with
NRC*S f Igures oven though you are not rqul r6d? Also, doesnqt
the cumu Iat (ve radlatlon dose fol Ioul ng startup exceed h a
factor of 2 N7C standards? Again, why not canp Iy?

13. The final EIS should explaln In Its ‘lAcclden+s which have
happenedtt section hon the SRP released 479,000 curies of
trlt Ium Into the atrmsphere In 1974, the largest of any nuc Iear
fac( Ifty In htstory. M did (t happen and what prevents It
frm happenl ng again?

14. Please g(ve deta!ls in the final EIS of where you w( II Lm
drawl ng your operators fram and the experience and tralnl ng
they WI 1 I have. The TM I accident was compounded by OperatOr
error because of Inadequate tralnfng. L-Reactor cannot afford
that.

15. Would you consider making aval lable a guided publlc tour
through the L-Reactor on sp8Cl f (c d.3teS as the concerns of
those at the hear(ngs might @ calti by actual IY v(ewlng the
safety systms?

rad lonuc I Ides are we! I klw EPA drlnkl ng water standards and
assoclat6d radlatlon doses are low, L-Reactor startup and
operation W( I I not af feet the sultab( I lty of the water for
I ndustrl al use.

See the resnonse to canm3nt AA-1 reaardl na Issuance of an W~S
perml t for thermal df scharge. - -

See the reswnses to connk3nts BL-2 and BL-I I for L-Reactor 9s
abl Ilty to met dose crlterla of 10 CFR 100. See the reswnses
to commnts BF-6 through BF-8 regard I ng the cmparabl I lty of
DOE and ~C radlat (on proteti (on standards.

See the reswnses to conwnts AB-10 a“d BA4 regard 1“g trltl.m
re I eases.

The prqram to staff and trafn suff lc(ent Weratlng Wrsonnel
was (nltlated In 1980 alOng with the program to refurbish the
reactor. A} I Supervf=rs and operators that W( 1 I k respons t-
ble for operating L-Reactor wII 1 have bsen ful Iy trained and
cert I f led (n accordance with Sli?*s fornbsl traln( ng program.
Al I w f I 1 have on-the-job oparat ( ng experience obtal fled at the
operat(ng SW reactors a lOng with special tra(nlng on the ml nor
differences ktween L-Reactor and the other three SRP reactors.

Tours of the SRP facl I It Ies ( Inc Iudlng L-Reactor) are
r8strlctd due to securltv rwulrments. WE, WI I I provide
lectur%s to Interested perwns, groups, and organ (zat tons on
r~uest.



Table M-2. ~E responses to canwnts on Draft EIS [continued)

timm9nt COmfmnts
number

Responses

EP- 16 16. Final Iy, the real problem, with the startup of the
L-Reactor Is that the L-Reactor Is not the prob I em. Instead,
It Is the mllllo”s of ga!lo”s for high and IW level radio-
actl w waste that are stored In the ground. You shou Id just
mve It to sow sa It ml ne In Nevada and -t It away from Ppu-
Iatlon centers and the Tuscaloosa acqul fer. I t doesn It nmtter
how careful you are, danger exi Sts of a leak and Subswuent

P0i30n In9 of the aquifer. The result WI I I be to turn coastal
G60rgla and South Caroll na Into a desert. Already toxic &emI -
ca Is frcim the M-area seepa~ ~sln haw contaminated the mul -
fer (Vol. Ill. page D-83, EIS) and wells have teen closed In
towns near SRP (Sav. Morn I“g NWS, 5/8/83).

Very tr” Iy yours,

John H. Mac lean

JW/ah

cc: Sen. Mack Matting Iy

hs dlsc”ssed In Section 5.1 .2.8 of the EIS, operation of
L-Reactor WI I I produce 380-760 c“blc wters of concentrated
h19h-level waste each year. The Defense Waste Processing
Facl I I ty, now under constr”ctlo” Is schedu led to comrmnce proc-
essing this waste Into kr~l Ilcate glass b9glnnlng In 1989-90
for eventua I disposal In a Federal geologlc reposl tory. NO
liquid low-level waste Is expectd to result from L-Reactor

operation. No wel Is have been closed In any towns near SW due
to co”taml nation from SRP, nor has there teen any evidence of
Suti COntamlnatlon. See the response to Commnt AJ-I regarding
ground-water contaml nation.



Table M-2. ~E responses to cmrmnts on Draft E IS (co.tl nued)

C0mm3nt C0mn83nt5
number

R6spnses

STATEMENT OF JOHN M. C~~

QUANTITATIVE APPLICATIONS
Envlronwntal and Statistical Sciences

1000 Mntrea I Rd. 55A
Clarkston, Ga. 30021

14, 1983

Mr. M. J. Sires, Ill
Health, Safety and Environment (OOE)
Savannah River Operations Off Ice
M Box A
Alken SC 29801

Dear Mr. Sires:

I am pleased to suhl t these am3nts prepared for Energy
Research Foundation on the DE I S for L-Reactor. Savannah RI .er
Plant. These ccinrn3nts are In addl tlon to my’ &m3nts on Appen-
dix O submlttad directly by Energy Research Foundation. These
comwnts wrtaln to Impacts to fish wpulatlons and focus on
portions of Volume 1: Sect Ions 3 and 5.

I have a Ph. O. In biology and have tiorked In radlatlon
ecolqy, populat Ion mdel ! ng and envlronnranta! Impact assess-
mnt as a consu Itant for the Ias+ seven years. I have served

as a t=hn Ica I witness bfore EPA and FERC and have consider-
able experience In preparation and reviw of envi ronmsnta I
Impact stat-nts. I hope that nTI can~ntS are of use to you
In preparation of the E IS for L-Reactor operation.

Sincerely,

John M. CrO~



Table M-2. COE respnses to canrmnts on Dratt EIS (continued)

COwnt C0mm9ntsr,. Responses
number

hmnts to DE I S L-Reactor

E&l Popu latlon Impacts to Savannah RI ver f Ish species Includes
those kl I led dl rect Iy (entra!ntnent and Impl ngement) and popula-
tion reduction resu Itlng fram habitat destruction and concomi-
tant reduction In biological energy Input (al Iochthonous detri-
tus). The EIS does not estlmte total Impact as It fat Is to
take Into account habl tat d=3struct Ion and Impl ngewnt, and the
effects each has on the SI ze of t Ish POPU Iatlons In the Savan-
nah River. ~ Iy entral nrrmnt Is est I mated as a percentage
Impacf on upper Savannah River f Ish species ( 19S for C-, K- and
L-Reactors Inclusive).

1

The Cumu Iatl w Impact of Impi”ge,nent o“ Savannah RIWr fl~heS
due to L-Reactor cperatlon Is described in Section 5.2.5.3 ot
the E IS. The impact of direct dl scharga on the f Ishes of Steel
Cr- and swamp are discussed In Sect lo” 4.4.2 a“d 5.2.5.!.

The determination of the total size of the fish pop”latioo I“
the Savannah RI ver Is beyond the I ntendd scope of the exten-
sive f Ishery stud] es bing conducted ~ both the DOE and the
G30rg I a Dep. rtnmnt of Notura I Resources. HCIWe.Jer, See I.

L

6.1.3 of the E IS descrl%s the Z-year c.anprehens Ive cml ing-
water study whl & WI I I assess the e“tral .m3nt, !mpl ngemnt, d
thernm I Impacts of SUP operations on river f I sh PC.PUIatlons
from Augusta downstream to the area of sa It water I ntrus Ion
(River Mile 40). The State of South Caroll na, the State of

y
Gmr la the U.S. Envlronmnta I Protection Agency, the U.S.

bga.~ Wildlife Service and the U.S. Army Corps of Engl

g firt,c,pat,ng 1“ t,,. S+”,,.

0
EO-2 Current IV, approxlmtel y 1400 acres of SRP wet lands are ther-

L

The Impacts of wetland losses as related to river fish popu la-
nm [ Iy Impacted as a resu It of once through cool I ng; operation

J

tlons due ta the operation of L+e~tor are describd In Chap-
of L-Reactor as proposed WI I I Increase this to a total of ters 4 and 5 and Appendices C and I of the EIS. Also see the

aPPrOxlm*elv 21OO acres or 10$ of al I SRP wetlands with access
to the Savannah RI ver. SRP wet lands are essentla I Iy the upper-

responses to cmmnts DR-I through DR-3 regardl ng wetlands and
fishery Impacts.

nust wetlands of the Savannah River as ( 1 ) Hartwel I Reservol r
Is only approxlnately 40 km upstream from which little organic
matter Is contributed to the Savannah River, and (2) the 40 km
of the Savannah RI vw above SRP has lltt Ie wet lands bcause It
Is In the plednwnt (rest wetlands occur In the coastal plain).
Wet lands sern as prlmry processors of a I IochthonWs &trltus
and brwdi ng, nursery and feedl ng areas for native and migra-
tory f Ish species of the Sav.gn”ah Rf ver. Oestructlo” of we+-
Iands must k taken Into accwnt In the E IS as an Impact to
Savannah RI ver f I sh POPU Iatlons; In the DE I S, wet land destruc-
tion Is not related to fish ~p”lat ions.
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Comment COmmnts Reswnses
number

EQ-3 Total f I sh ppulatlon Impact of L-Reactor cperatlon mst in-
clude al I Impacts associated with water withdrawal from the
Savannah River; the DEIS only addr=ses entrainment In a way
that resu Its In a quantltatl w estlmte of Popu Iatlon Impact.
The DE IS provides an estlmte of total f i sh (by species) ex-
pected to be Implngd at L-Reactor and a total for al I reactors
bt fal Is ti relate total Impingement to fish Fopulatlon im-
pact. Fish surveys during 1982 and 1983 Inc Iuded un lt-.3rea
electr-f I shl ng and how net COI Iect ion. mop net COI Ioct Ions
cou Id have been used for a Mrk/recapture program tut, i f it
was not tine, It 15 too late now. Population estlmtes of fish
species can be oWa!ned bf sca I i ng up the numbers of each
species al Iectd in unit-area electrc-flshlng. mile such
popu Iat ion estlnmt~ may be Inaccurate due to CO I Iectlon
mthod, the estlmte c.wld b used to estimate Impingement 1-
pact and would ~ k+ter than nothing. I f extraw Iat Ion frm
electro-f I shl ng CO I Iect Ions IS considered imprudent tecause of
wthod shortcomings, Impingement Impact can k estlmtd as a
ratio of Impl ngewntlentral nmnt from studl es In slm! Iar rivers
or southeastern US cool I ng reservol rs. It Is essential that
f Ish wpulatlon Impact b assessed as !Itotal expected POPUla-
tlon reduct!onn fram al I causes. Adding Implngefnent and habi-
tat destruct [On to the !9$ entralnwnt (mpact my result in a
total POPU Iatlon reduction as high as 30%. Such an lmPact
wou Id b dangercus to the vi abl I I ~ of upper Savannah River
fish populations. Impacts less than this possible impact have
resulted in decl slons to obvl ate the Impact through construc-
tion of c-I I ng t~ers or other a Iternat! ves to once-through
cwllng.

A mark-r%apture progrm was lnc Iuded In the adu It f I sh surveys
for both 1982 and 1983 US I ng how nets and electrof Ishl ng.
mwever, suf f Iclent numbers of recaptures were not ach Ieved to
provide a statistical Iy valid estlmte of the adult fish popu-
lation. Furthernvre, I n an open system such as the Savannah
RI ver, mrk-recapture techn Iques for estlrret I ng f lsh PcfIu la-
tlons are extrmly dl f f Icu It bcause they are often bl ased,
Inconc Iuslve, and unrepresentatl ve. Therefore, It was not
PSS1 ble to evaluate Impl ngenmnt Impact on the total f I sh POPU-
Iat ton I n the Savannah RI ver. Fish Implngemnt at the SW,
however, IS very IW, rarely excedl ng 1-2 pounds per day.

Also see the responses to canmants AA-1, A8-I 3, and EQ-1
(above).
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COmmnt COmwnts
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R%sWnses

Wpartwnt of the Army
Savannah Dlstrlct Corps of Engineers

P.O. ~X 889
Savannah, Gmrgla 31402

November 14, 1983

Rep Iy to
Attention of:
Planning Dlvlslon

Mr. M. J. Sires, Ill
Assl stant Manager for *a Ith,

Safety and the Envlronwnt
Savannah River Operations Off Ice
P.O. &x A
Al ken, South Carol Ina 29801

Dear Mr. Sires:

Reference Is mdo to letter from Mr. Richard P. Oenl se of your Commnts noted.
office dat6d September 23, 1983, which was sent to the Off Ice
of Chief of Engineers, Washington, O.C.

The Savannah Olstrlct, u.S. ArW Corps of Engineers, has re-
VI cued the Oraft Enviromnta I Impact Stat-nt (El?.),
,,L-Reactor operation, Savannah RI ver P Iant, Al ken, South

Caro I I na. II The restart of the L-Reactor WI I I not affect any
structures or operations wlthl n the authorl ty of the Savannah
Olstrict. The Charleston Olstrlct IS reswnslble for any per-
mit actions associated with the restart of the L-Reactor. We
have no addl tlonal amnts ti make at this tire; however, we
would Ilke to receive a C-Y of the Final EIS when it becomes
aval Iable.

Thank ycu fOr the cQpOrtunl ty to cm~nt.

Sincerely,

Char Ies E. Ooml ny
Colonel, tirps of Engl neers
Comnmnder
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STATEMENT W RD=RT ALVAREZ

Envlronwntal Pol icy I nst Itute
317 Pennsylvania Ave., S.E.

Washington, O.C. 20003
Novembr 14, 1983

Mr. M. J. SiresSavannah River Plant
Departtmnt of Energy
PO bx A
Al ken, South Caro 11na

Oear Mr. Sires:

On khalf of the Envlronmntal Pollcy Institute. a CO-P lalrItlff
on the L-Reactor Iawsul t, I wish to mke the fo I Ionl ng cannIents
relatlve to the Draft Enulronrmnta I Impact Statewnt (E IS) on

y the L-Reactor start-up at SRP:

$
w

For the past three years, EPI has bsen se~lng and analyzing
envlronfrental radiation mlntorlng and release data, COI Iected
by the E. 1. du Pent da Naurs and Co. for the federal
~vernwnt, from pre-p Iant operations ( 1951 ) to the present.

After revlewlng the draft E IS for the L-Reactor start-up, we
ES-1 f I nd that the 00E has fal led to address the cumu Iatl ve dose to

the publ Ic from SUP operat Ions Since the 19501S. he draft EIS
appears to on Iy address the recent Weratlng hi story of SRP.

EXTERN& GWMA RADIATION

Measurements of environmental gamm9 radiation taken by Du Pent
E S-2 for the federal pvernwnt coverl ng the period 1956-59 (the

first half of SRPIS operating history) have -n aflaly Zed by
EPI. After adjusting for Improved nvnltorl ng techn lquas and
shleldlng from but Idlngs the COI Iectlve gamfm dose to residents
[n the vlclnl~ of SRP during this period ranges frm 170,000
to 280,000 person-rems. Without adJust Ing for Shlel ding, the
CO I Iective dose Is 420,000 person-rms.

See the raspunse to c.anmnt AB-17 regarding docuwntatlon of
prior radloactl ve releases a“d doses.

External gamm dose masurments mde 1“ the SRP s I te VICI n Ity
do not dl stlngulsh ktween swrces, bt I nc Iu& contrl ktlons
frm al I sources. bwever, the nvst sign if I cant cont. I butor to
these external gamw dose rates Is natural background radlat Ion
consisting of cosmic radiation and terrestrial radlatlon as
discussed In Sect Ion 3.7.1. z. The contrlbutio” of radioactive
releases from SRP facl I I ties to the external gamm dose rates
Is less than O. 1 percent. Ooses due to fal lout reported I n
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C0mm3nt C0mm3nts Responses
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There are three possible exp Ianations for these doses: (a)
Releases from SRP faci Iltles; (b) fal lout frm atwpherlc
nuclear weapons explrnlons or; (cl a -bl oat Ion of tha two.
The evidence, however, suggests that SRP Is the prl”clpa I
source of these doses. Integrated externa I ,,excess,” doses
mmsurea around SRP do not agree with wea~ns test fa I lout
fneasur-nts taken at comparable Iocatlons Ieavl “g rmre than
85$ of the gamw dose around SRP unexp Ialned. ( 1 ) Moreover,
less than 0.02$ of the theoretical annual product Ion of
short-l I ved noble gases In f I ve SRP reactors cou Id have causti
this exposure.(2)

HEALTH EFFECTS

E S-3 The health effects frm ~mm &ses m3asur8d in the VICI n Tty of
SRP can be estimted on the basis of dose-rl Sk re Iatlonshlps
estab I I shed @ var Ious x I ent I sts and canmi ttees. The numbers
vary substantla I I y. Unders~rl ng the WI de range of uncertaln~
relative to radl atlon rl Sk estlfnates are mjor contradict Ions
dl scovered recent Iy In doslmetrlc (3), cancer Incidence(4), and
non-cancer &ta ( 5) on the Japanese atomic Mb survivors.
These contradictions haw ef fectl vely rendered al I W IR,
UNSCEAR, and ICRP risk estln!ates to b tenuous at tast. f.fore-
over, direct observat Ions of humans exposed chron Ica I Iy to low-
dose lonlzlng radlatlon show higher risks ~ at least a factor
of ten and have raised ser Ious doubts about extrapo Iat Ing
mutational effects frm grcups who have received tissue
destructive-high-doses. Thus It Is mre appropriate to ap-
proach health effects In the context of SRP by examl nlng the
range of rl sks.

In this regard, the Osl R I I Wittee 1“ Its 1972 report ex-
presses a w Iue of 360 x 10- cancers per ra. (6) The 1980
BE IR I I I report ~cause of a fat lure to reach consensus does
not gl ve a un I form recanmndat Ions. (7) K. Z. Morgan der!ves
from the Hanford Survey of Mancuso, Stewart and Knea Ie a dose-
rl sk relation of 7000 x 106 cancers per rm. (8)

the I I terat”re are not dl rect Iy measurable In terms of qmm
dose rates. Radloactl vi N associated with fal I cut Is masured
In terms of concentrations I n al r , water, sol 1, and vegeta-
t Ion. Ooses associated with fal lout are then Cal cu Iated by
considering exposure of Individuals by the Inhalation, lnges-
tlon, and external expmure pathways. Most of the doses asso-
ciated with fal Icut &term ined in this rmnner are due to
Inhalation and Ingestion of radioactive fal lout partlculates,
and not externa I exposure.

The understand “g of the blolcglcal effects of Ion Izl”g radla-
tlon Is quite s“bstantlal. The subJect has recel ved Intense
revlm ~ the NatlOnal Academy of Sciences and continues to
recel ve Intense review. The NAS Comlttee on the Blologlca I
Effect of Ionizing Radiation (BEIR) in the WIR Ill report
rev! sed donuward their ear I ler assessm”t of hea Ith ef feds for
a given exposure level of radiatlo” In the KIR I I r~ort.
Fran stat[ st Ical ana Iyses there Is no correlat Ion of actua I
cancer &ath rates with radl atlon for r~ions of the U.S.
(Denver, western nwuntaln states) 1n which the background radl -
atlon levels are wel I I n excess of the average radiatlo” expo-
sure In the U.S. AIw see the r%ponses to commnts AB-12,
AB-17, and AV-8 r~ardlng the ~lR II I report and the effects
of SRP releases.



Table M-2. CIJE raspanses to Comrmnts on Draft EIS (continued)

comment C0mm9nts Res Wnses
number

ES-4 Under th Is range of rl sk coef f Iclents, the lower POPUIatlon See the responses to can fronts ES-2 and ES-3.
dose estlmte ( 170,000 person-reins) Is expected to yield 61 to
1000 addl tlonal cancer deaths. For the higher pop. Iatlon dQse
estlmte (280,000 permn-rem ), the respectl ve range would be
between 100 and 2000 addl tlonal fatal cancers. BY not
ad Justlng for shielding frm hJi Idlngs (420,000 per-n-ems)
the expectd range Is 151 to 2940 excess fata I cancers.

BY contrast, the du Pent Co., hsed on a r=ent draft r~ort on
crude mrta I I ty rates In the vlclni ty of SRP (9) suggests the
average annual co I Iect Ive dose fram SRP f rm envl ronmntal
exposures to be 225 person-reins; and fr.an fa I lout to h 2070
person-rms. Wwever, these est I mates are not reconcl I ed wI th
Ou Pent’s own envlronma.tal gamm freasurants, partlcu Iar IY
those taken durl ng the f I rst half of SRPCS operating hi story.

OTHER EXPOSRE PATHWAYS

An estlmte of the radlatlon dose due to other radlonuc I Ides SW the response to comment AB-17 regardl ng docunantat Ion of
and exposure pathways, over the entire meratlng period, Is prior SFS releases and effects.
hardly possible hcause of Insufflclent In formtlon and MI SSlng
non!torlng &ta In the 1950s. ~reover, cent I nuous ml I k sam-
pllng dld not begin at SRP until 1962.

However, during the f 1rst years of SRP*S operations 8Ml SSlonS
of radlolodlne, trltlum, and non-volatl Ie bta enitters were
substantial IY higher than they are today. This led to signifi-
cant contaml nation of food vroducts frm trl tlum. strontium-’3O,
ceslum-137, and radlolodlne. (10).

This cone ludes w connmnts.

Sincerely,

weapons
Robert Alvarez
Olrector, Nuc tear
and Power Project



Table M-2. ~E r6sponses to canm3nts on Draft E IS (cent Inued)

Camwnt COmrrents
numbr

Reswnses
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Comment Cmnlents Responses
numbar

Figure 1. Rad latlon Background Monltorl ng Locatfons
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Table M-2. ~E responses Iu -~nts on Draft EIS (continued)

_nt Comments Responses
numbr

Table 1. List of Locations for External Gamma Radlatlon

Measurements at the Savannah River Plant
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Table M-2. IXIE responses tu comments on Draft EIS (continued)

COtrOmnt _nts ResPonses
number

Tab Ie 2. Env I ronfnental Gamfna-Rad I at (on Levels at the

SW Area
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Table M-2. ~E resmnses b cwwnents on Draft EIS (cent (nued )

COnnmnt Comments Responses
number

F Igure 2. Sumry of Gamrna-Rad I at {on Measur~nts at the

Savannah River Plant 1952 - 1981.
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Table M-2. DOE responses to .wnnnents on Draft EIS (continued)

-nt Cmmnts Responses
number

Table 3. Externa I I nf I n ( te Gamma-cIoses (inrad ) Extrano Iated

from Gummed F 1I m SR-90 Fa I lout Data /74/

Pe.iti htl.nt., Gcor.ia cap 11.tt..,!., N.c.

P..- 1954 3.7 4.11

1954 4.1 3.4

1955 13.2 7.4

1956 0.0 5.5

1957 13.4 11.4

1958 11.9 6.8

1959 13.7 11.1

total 60.0 52.0



Table M-2. WE responses Iu -nts on Draft EIS (rent lm6fJ )

COmnt -nts Responses
“umber

Table 4. Mble Gas Releases by SRP OWratlOn
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Table M-2. WE responses to amants on Draft El S

Umment COnbnents
number

(continued)

Responses

Table 5. %tentlal Radlatfon Doses due ta Short-Lived

Nob I e Gases Produced at SRP Reactors

ROduct 10” ,., t.
11

PC,,.” -,..

N“. 1id. PO* Y..= [cl) Wr c, ..lC..C4° ;R;;;:o:’
r.le.,.
11=. ...-...)

K,-07 4.5.10” 1.1 .10-’ 5,0 x 10’

m-en 4., .10” 4.0 * 10-4 1.7.10”

X.-133 2.1 x 10’0
-5

4.2 x10 0.0 x 105

X.-135 3.6 x 10’0 e.’l x 10-5 3.1 x 10’

Total 2.2 x 100



Table M-2. ~E responses to comments on Draft EIS (cent lnued )

Mment Cmmnts Responses
number

Table 6. Qjor Sources of Population Exposure
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Table M-2. DOE responses to comments on Draft EIS (contlwed )

timnt Gmnmnts Responses
number

Table 7. Potent (al Natura I and Rad ( at (on- I nduced Fatal

Cancers wlthln a 50+( Ie Radius of SRP
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