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.
STATEMENT OF CAROLINE O! ROURKE

433-A How le Ave.
Char Ieston, SC 29412

November 13, 1983

Mr. Melvln Slr65
U.S. Dept. of Energy’
Savannah RI ver Operat Ions Off I Ce
P.O. F30x A
Alken, South Carolfna 29801

\
Oear Mr. Sires:

ET-1 I am op~sed to the open I ng of the L-Reactor of the Savannah

L )

See the response to cunmnt BA-5 regard I ng h ( gh- Ieve I
RI ver Plant for severs I reasons. Genera 1 I y, the reo~n ( ng rad Ioect I w waste, the responses to canrmnts AA-2 and BT-2
wou Id r8suit In an Increase of high level nuc Iear waste (n the regarding radfoceslum, and the response t.a comrmnt AB-13
area, part Icu Iarly Into underground wul fers. Also, there reqrdl ng I nfornmt (on contalnd In th Is E IS regarding
1 Ikel y wou Id k run-off of radfoact Ive -slum Into the Savannah cool ( ng-uater mlt Igatlon alternatives.
R ~ver. Lastly, when the extreme Iy hot water frOM the reaCtOr
operat(on Is dl scharged Into the river, there wou Id k local-
ized die-off of endemic f Iora and fauna.

P lease take these comfnents 1nto cons f deraf Ion.

Sincerely yours,

Carollne OTRourke
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STATEMENT ~ D.M. McEACil N, JR.

House of Represent at I ves
State of South Gro 1I na

314-A Blatt Bulldlna
Columbla, S.C. 2921i

November 14, 1983

D.M. McEachln. Jr.
DI str I ct NO: 63-F Iorence County
Drawer 150
F Iorence, S.C. 295o3

Cofamlttee:
Ways and Means

Mr. Melv(n J. Sfres, Ill
U.S. Department of Energy
Savannah River Oporatlons Off Ice
Post Off Ice 80X A
Al ken, South Carol I na 29801

ATTN: EJS for L*eactor

Dear Mr. S I res:

As a boy growl ng up 1n South Caro I fna, I would hear accounts of
hcn the alr and water were PI Iuted (n the North. I was also
told hcu fortunate I was tv I lve I n South Caro I Ins. I real(ze
that South Carol (na Industrial lzat (on has engendered wastes
that are tox(c to the envlronmnt. The conster”atlon over the
destruct [on to cur envl ron~nt has hen slow cml ng (n South
Carollna but (t has arrived.

The consequences to the envl ronmnt of the start-up of the
L-Reactor Is llke a fireball In the night tu mny South
Carolinians of all walks of Ilfe.
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COmnt COnnmnts Responses
number

Eu-1 I implore you to -ply with federal and South Carol I na Chapter 7 of the E IS pr~ents the Fderal and state e“viro”w”-

envlron~ntal standards app I I cable to cmmrclal reactor tal protetilon regu lat fens that are app I (cable to the restart
sites. @od cltlzenshlp r~ulr= that al I steps ~ taken to of L-Reactor. The restart of L+eactor w11 I cmp I y w1th a 1 I of
avo (d damge to the env I ronnmnt bfore start-up. these regu Iat Ions. For examD le, the proposal restart of

L-Reactor WI I 1 k In cunp I lance with an NPOES perm(t Issued @
the State of South Caro Ilna, a“d the restart of L-Reactor WI I 1
be (n C.JMPI fance with DOE rad fat Ion protection standards that
are canparable to those of the Nuclear Regu lato~ Canmlsslon
(10 CRF 20) for a production fac(llty (i. e., 500 mlllfrem to
the whole body In anyone ca Iendar year).

With respect to engineered safety features such as a co”taf”-
mnt dome, the need for specl f Ic engl neerd safety features Is
bsed upon 1 lmltl ng potential rad(ologlcal consequences. The
potential rad 10 Iogfca I consequences are relatd to the design
and operatfon of the smclf Ic type of reactor bl ng mns fdered;
for example, the Fort St. Vraln reactor, wh Ich Is a gas-cooled
cammrclal reactor I n &lorado, has no contal nmnt dow and was
I lcens6d for ~eratlon N the NRC.

With k(nd regards, I am,

Yours very truly,

D.M. McEachin, Jr.



Table M-2. CCIE res~nses b commnts on Draft E I S (Cent I nued )

Connnent Comimn+s
numkr

Responses

WMNTS ~ &PENDIX D Cf THE ~PAR7NENT ~ ENEffiY~S
WFT ENV I ROWNTAL IMPAC7 STATEMENT: L-REACT~ O=RATI ON

AT THE SAVANNAH RIVER PLANT

JOHN M~~W
QUANT 1TAT I VE APPL ICAT I ~S

Environmental and Stat lstf Ca I SClenCes
1000 Montrea I Road, 55A

Clarkston, Georgia 30021

November 9, 1983

EV-2

Prepared for: Energy Research Fcundat ton
2530 Devl ne Street
Columbla, SC 29205

1. P. D-4, Section D.2.1.1, first full paragraph:

(a) L(st(ng of Mechanisms of association ktween CS-137
and sed Imnts IMP 11s rankf ng of importance. Data
are aval Iable frcan Fig. O-2: Graphs A, B, and C to
test the corre I at ion b8tw8an cat Ion exchanp capacl ty
(cEC) In C and %’s clay and organic nmterfal In A and
B respectively. Analyze w(th regression or correla-
t (on (as per their ( nherent =sumpt tons) and present
proport Ions of CEC sum of sauares attr I tutab Ie to
c lay and OM.

(b) Reference tw Klser ( 1979) and Prout ( 1958) concerning
‘afflnlfy of CS-137 for... and suspended solldsn Is
contrad Ictory to last fwo sentences I n Kragraph two
of pa~ 3-66 and the last two sentences (n the first
paragraph on P. D-21. kh (ch Is correct?

There was no Intent to Imp I y any rank{ ng to the (mportance of
the mechanism of as~clatlon ktu6en ceslum-137 and the
sad fments of Steel Crew.

The Klser ( 1979) and Pratt ( 1958) stud (es are not contradictory
wfth the last two sentence5 In Wragraph 2 of page 3-66 of the
Oraft El S. The Kiser and Prout studl~ were cons ldered to show
the aff Inl ty IKd) of c6s(um -137 had for the sedi~nts or sus-
pended ~ I Ids. The sentences In quest Ions refer to transmti
males (d(ssalvd versus suspandedl. At la suspended w 1(ds
concentrations, the d(s=lved fract (on WI I I ar~ nure ces Iunr
137 than ?I!e sus~ndd so I (d. Th Is Is not contradictory to the
Kd concept.
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numbr

2. P. D-6, Table D-2:

EV-3 Sum of Percentage of tot a I Cs-137 f nventory In The dl f ference (s due to rcund lng.
lnterva 111wuals 99, not 100. Is difference dw to
rounding?

3. P. O-8, Table D-3 and references to (t on P. D-8, f(rst
fu 11 paragraph:

Incorrect andEV-4 (a) Units of radloatilvl~ concentration appear to be Un Its presented ( n Table D-3 (D-8) are lnde~
Incorrect. bw do changes af feet subsequent Impact shou Id tm m!crocurles per sqwre inter. Th IS IS an undetected
est (mates and cone Iuslons? fiPO~aPhlcal error and does not af feet subsquent est i~tes of

impact. Transport -tlmates were derived Independently of
lnventorv estlnmtes.

EV-5 (b) In CO IUWM ‘Total Curles!l provfde error estlmt- w lnvento~ ESt lnmtes were made US( ng three dlf ferent techn Iquos
that readers en eva I uate prec !s (on of pFeSeIIted ~sd on stratlf Id randm sampl I ng, aerfal gamnm spectroscopy,
dfstrlbutlon. and a ‘welghtedn anal ysls of radloces Ium contents (m fcrocurles

y
$

per square fmter) of Ind Ivldua I sol I cores. Error est (mates
could b3 calcu Iated on Iy for the strat (f fed randm sampll ng

- est lmte: 56.89 * 8.86 C( (* 95 percent conf Idence I Im(t ).
This estimate provtded the lowest estlmte (man) of the radfo-
cw Ium inventory. The h lghest 1nventory sstlnmte was derived
from the ‘welghtedr! SC.11 core analysls (67.09 C( ). This high-
est est (mate was used as the ( nventory I n Steel Creek. Greater
deta I I on these analys= is presented I n Sm(th et al. , 1982,
Chapter VI ).

4. P. D-6, last sentence and Its continuation on P. D-8 w(th
reference to Tab Ie D-6:

EV-6 Stat-nt IS true for on Iy 4 of 7 cofnpar(=ns; the avaraga The statemnt In quest (on has b3en revised I n the E IS to
dlfferonce Is less than 7. 14aw does this change In the ref )ect the wan factor of 15.15, wh lch Is bsed on the mean
CO/Cs ratio af feet subsequent sections Involving Co 1nven- Cc-60 /Cs-137 rat 10. The se~nth po!nt IS an ~t I ler and there-
torl es and mncentrat Ions based on Co/Cs rat (OS? fore was not Inc Iuded In the w lcu lat Ions. As noted In Sect Ion

4.1.2.4, CO-60 contributes ve~ Ilttle to the dose to the hypo-
thetical Iy max(mal Iy exposed (“dlvldua 1. cob lt-60 contributes
less than 1.0 percent to th Is dose even though the calcu Iated
trans~rt ratio (co-60/cs-137) for the first year IS atit
0.06. Thus, srna) I errors In est (mtl ng the concentrate (on of
CO-60 released to the Savannah River WI 11 have m[nute effects
on the ca I cu Iated dose.
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5. P. 0-8, Table D-6:

EV-7

EV-8

How was outller In footnote b. Identified? Include
mthod reference and para-ters fOr out I ! er i &nt I f (-
cat Ion and justify t-tlng for cut I I er occurrence.

Value 0.119 Is (ncorrect. What are tr(p Ie hyphens (n
columns 5 and 7?

6. P. o-8, f Irst ful I paragraph, I lnes 8-12.

Prov I de stat I st I cs support f ng these statements
includl ng level of conf Idence.

Although the rat 10 (Co-60/Cs-137 ) of 0.6 could k I dent (f Id
statistically as an outller, (t IS unl(kely that such a high
rat 10 w Id WI st at the present tlm In the Steel Creek swamp
system. A b (gh rat 10 IS “n I !kely on the bsls of the
rad Ioact Ively decayed release data wh lch provfdes a ratfo of
stout 0.015. In addit (on, the I sop }eths of exposure rate for
CO-60 and CS-137 do not support a h Igh concentrate Ion rat 10
(Boyns and Smith, 1982; EW Re@rt 1183-1816, ltAn Aerial
Rad lologlcol Survey of the Savannah River P Iant and Surrounding
Area, Alke!l, South Caro I Inar!).

Table 0-6 of the E IS has baen corredd to ref Iect the correct
value, 0.112 versus 0.119. The hyphens are used to I ndlcate
the radloab~lvlty was helm the I(mlt of d3te&10n.

Throughout the Steel Creek system (corr Idor and delta), 45 p3r-
cent of tho varlat Ion [n gam~ exposure rat= 11 m (~/hr )1 was
exp Ialned VSI ng mu It I p Ie regress (on techn Ique (err r df =
79). 39Surface-sol I radloces Ium content IO. I m ( I m area x O. 1
m depth ) 1 alone exp Inlned 36.9 ~r~nt of the varlat Ion. Woody
Dlant spec[es leaf CS-137 concentrations and subsurface-sol I
texture were also s(gnlf(cant (P< O.10) variables (n the regres-
sion &t explalned relatively I(ttle of the varlatlon (<3$) (n
exposure rates.
frm lndfv(dual
0.35 to 0.[12.

When regress Ions were perf rmed usl ng data
str=m sect Ions, Iwwever, ~ values ra~ed frm

7. P. D-11, Table D-4:

EV-10 (al Provl& data for sedfment dens(t16s so that !!Total
Cur{esn In Table O-3 can ba verifl~.

Sol I bvlk density va Ives were extrewly heteropneas through-
Wt steel creek. Aver~e surface SI I (0-10 cm) Wlk dens{tl%
(g-dry /cm3) ranged from 1.43 to 0.48 at d(f ferent sam II ng
I.acatlons along the stream flaodplal” while Sub”rface (10-20
cm) SO(I bulk dens(fi averaged from 2.01 to 0.57 at different
IOcat (Ons.



Table M-2. WE responses to -rents on Draft EIS (continued)

bnmleni C0mrfi9nts Res@nses
“umbsr

Ev-1 I (b) Footnotes a. and c. aooear cantradfc+orY. I.e. . N
versus ,,c~poslte,,; p>Ovl& exp Ianat Ion. ”

8. P. D-1 1, Tables D-4 and D-5:

EV-12

EV-14

EV-15

Footnotes b. In bth tables ask the reader to accept
that visual I nspectlon can object Ively and nu~rl -
cal Iy with prec(slon, d(stlngulsh b3tween pa Ftl CleS
sized 0.05-0.002 rmn (s1 It) and less than 0.002 nun
(clay). I do not accept ‘Iv( sua I Inspect Ionet as a
precise mthod. Provide qua I (fy control data to
standard I za d ( f f erences b3tieen observers and dewn-
strate observer accuracy and prec Is (on.

9. P. D-12, Table D-7:

Numkr of observations do not total to 1851.

10. P. D-13, Soctlo” 0.2.1.2, second and last sentences:

The second sentence states *#no slgnl f (cant changeqw
whereas the I ast sentence shows a 52$ dec I I ne ktween
1974 and 1977, which I regard as slgnlflcant. What
IS the purpose of the aplogla (n th(s paragraph?

11. P. O-13, Sect Ion D.2. 1.3, f I rst two sentences:

These two sentences are contradictory. Wh(ch IS
correct ?

Rather than a cunps Ite sample, the table was derived fra data
for al I samp Ies COI lected at the 12 Iocat Ions. Footnote “a”
has bsen rmorded to ref Iect th Is.

While visual c}asslflcat(on of =1 Is (s not a substitute for
grain-size analyses, visual class lflcatlons do provide a valld
means for characterlzl ng the sol Is of the Steel Creek corridor.
Visual class(f (c.gtlo”s are often per forwd In the f(eld bf WI I
sclent (Sts and eng( neers. Standard grain-s(ze anal YSeS are
b31 ng performed and the resu Its are bl ng evaluted In relat Ion
to ces I urn concentrate Ions.

Table D-7 I n the Draft E I S contalnd fwo typographical errors.
The numtar of observat Ions at Iocat Ion 10 Is 60 rather than 10
and the number of observat Ions at Iocatlon 110 IS IM rather
than 135. These changes have been made (n the EIS.

The ‘rno $ lgnl f I cant tiange*8 refers to ceslum-137 C0nCentratf0n5
tn the sed fwnts observed (n 1976 and 1977; these concentra-
t Ions averaged 34.1 2 50.3 pfcocur(es per gram ( n 1976 and 39.9
t 57.4 plcocurles par gram (n 1977. bsed on these data, the
sedlmnt samp I I ng f nterval In Creek P Iantat Ion SwamP was
changed to once Wery f(ve years, and the use of TLDs on a
yearly basls. There IS a chan~ of 52 prcent I n the 1974 and
1971 data.

The two se”t~nces are not contradictory; the f lrst (s a general
statement nwst app I I cable to the wfn tiannel and the second
sentence provfdes -c~tlons to the general statanent.
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C0mnk3”+ Comnts Responses
number

12. P. 15, Table D-8:

EV-16 What (s msant @ hyphens In data columns?

I 3. P. D-15, Table D-9:

EV-17 Only the last two numtwrs In Calunm 3 (CS-137) and
the next tu last “umber {n column 4 (K-40) are SIgnf -
f I cant Iy dl f ferent (p . 0.05) frm zero. Comparl sons
of these data in Sect Ion 0.2. 1.4 are mls lead I ng
becau% of zero Inc Iusfon In conf Idenco Interval and
shou Id ~ corrected.

EV-19

14. P. 0-16, Sectlo” D02.2, first ful I p3ragraph on P. D-16
and referenced Table D-10:

(a) What typ6s of vegetation ( leaves, branches, etc.),
and what spec(es are Included f“ these samples?

(b) These data are amenable to anal ysls of var(ance wh lch
wou Id provld8 cant Idence to cone 1“s Ions drawn fram
th Is analysts. AS presented now, I cannot ~cept
that 1973 IS statistical ly less than 1972 as statd
and I lkewlse 1972 frm 1971 ; there appears to b suf -
f Iclent wlthln year varl atlon so that between year
dl f ferences may te dl f f Icu It to demonstrate.

The hyphens man no analyses were performed; this table has
Lk3en revised to Inc Iude nvre recent mn( Ivrf ng data.

The data In Table D-9 of the Draft E IS were provided to charac-
terize the co”centratlons of ces f“m-137 and potass(um~o In
sed 1MOnts at the two water treatrngnt p Iants. These concentra-
t Ions are ;3T or near the 1Imlt of d.atect Ion. The cmpar(sons
are not mls Ieadl ng for the reader has access to Table D-9.

The vegetat Ion along the Steel Creek corridor Included tnmr~nt

tYPe ve9e*atlon that grcu (n the shal Ion Inundated portion of
the creek. This vegetat Ion (nc luded cattal Is, knot weed, duck
weed, etc.

Stat~nts made (n Sect Ion D.2.2 concerning Table 0-10 of the
Oraft E I S do not requfre judgrmnts about abso lute dl f feren-s
ktwoen years, just ~nera I trends.

It (s noted however that the slope of the tlm trend for samp Ie
po(nt 9 IS not stat(stlcal ly dltferent frm zero.

From 1970-1973 al 1 samp Ie points exc6pt 9 and 4 shti decreasing
concentrations with time; after 1970 the Concentrations de-
crease with t (me at samp Ie pol “t 4. As noted I n the text, al 1
samp le pol r,ts from 1973-1976 exh lb(t concentrations that & not
change appreciably w(th t(m.

However, the 1977 sample pof”ts al I haw C- [um-137 ~nce”~a-
t[ons that are greater than thefr corp~p”dfng 1975 and 1976
sampl I ng pints, with the except Ion that sample point 6 I n 1976
had a higher Conce”tratlon than (n 1977. Kny of the 1977 Con-
centrate ton data are greater than the 1r correspond ng 1975
POl nts ~ a factor of 2 or fmre.
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_nt C0mm3nts Responses
numhr

Ev-20

EV-21

EV-22

EV-23

EV-25

EV-26

(c) At mlnlmum, error terms should te Included with
nAveTages*t to a I low reader to decide f t stated

batween year dl f ferences are accurate.

(d) Arlthnmt Ic mlcu lat Ions of ‘lAveragesvl shou Id be
ver( f led; four out of f (W check6d were f ncorrect.

(e) Smith et al. (1981) data for 1981 should k Included
fn Table 0-10 as ft appears to b aval lable; Ilkewlse
for 1980 data (f (t Is ava~lab le.

15. P. D-16, Sect (on 0.2.2, second f u I I paragraph on P. 0-16:

Th(s paragraph shou Id k rewritten to c Iar( fy what (s
bgl ng _par*; ‘@general Iy less,, Wst b SUF0r+9d bV

statistics or defined.

16. P. D-16, Sect fon D.2.2, th frd and fourth fu I I paragraphs
on P. 0-16:

(a) What tissues (or whole bdy?) are b(ng discussed for
deer and hogs?

(b) Prov 1de error est 1mates where concentrate Ions are
mans to al Ion reader to decide (f differences exist.

17. P. D-18, Sect(on D.2.2, first paragraph on P. 0-18 and
referenced Table 0-12:

(a) Just( fv select Ion of the ‘If lsh f Iesh bloaccumu Iat Ion
factor!! of 3000. Arl thwt Ic welghtd average i
standard dev(atfon of data In D-12 Is 2746 * 1833;
perhaps a factor of 4579 (mean + standard devlat(on)
would b mre conservative (n the sense that a factor
cons Iderably above average IS us6d In ccwnput (ng
potentl al huwn health Impact.

This suggest Ion has ken adopted In the E IS.

The arlth~tlc calcu I at Ions have ben checked and errors
corrected In the E IS.

Oata compl led ~ Smith et al. (1982) are not cc.nparable on a
one-w-one ~s Is with the data presented In Table D-1 O because
their Iocat Ions are “ot I dent (cat and their mthodologles dl f-
fer frw that used to develop Table 0-10. bwever, resu Its of
the(r studfes have teen summrlzed In Append(x D of this Final
EIS.

The text of Sect Ion D.2.2 has ken revl sed to ref lect the
concern expressed bV th fs ament.

Muse Ie t issue (’ad I ble prt Ions) of bgs and deer were maasured
for ces IuW137 concentrate Ions.

In fortnat (on frm a recent study on the ces lum-137 concentra-
tions In deer frm SRP and the South Carollna Coastal Plaln Is
presented I n Sect Ion 0.2.2 of the E IS.

The EPA not= In canment DA-21 that the use of 3000 for the
bfoaccumulat fon In the E IS dose assessments probbly overestl -
utes the ceslum-137 (n f(sh; they lndlcate that values of 40
to 1300 for freshwater f I sh are general Iy used (n dose assess-
fmnts. The ~C Cmputer code LAOTAP-I I uses a defau It ces lum-
137 bloacc”mu Iat 10” factor of 2000. The choice of 3000 for use
(n this EIS IS reasonably conservative b8cause It IS (1 ) mre
than twice that cons Idered adequate ~ EPA; (2) 1.5 t(ms that
normal Iy usd (n safe~ analyses; (3) nearly 1.5 t(m3s the fman
of 527 speclwns (2019) obtafned frm Steel Creek telow Road A.
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COmnt Comm3nts Respons~
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EV-27 (b) What huwn &ses wou Id resu It frm mdel runs #f th
the bloaccumu Iatlon factor of f Ish ~ual to 4579?

EV-28 (c) Exponential transfor~tlon (c(ted {n Table D-12,
footnote d.) 1s app I led bcause of d! str(but Ional
properties of data and not s Imp Iy kcause they ‘-vary
WI del y. ‘t Support the use of exponent Ial transform-
t[on or use arlthmt(c calculation.

18. Table D-11:

EV-29 Provide estlm?,tes of error assoclatd with ma” con-
centrate (ens to al Im reader decls Ion of dl f ferences
between means.

y

* 19. P. D-18 and D-21, Sect(on D.2.3.1, first two paragraphs:
-.
m

EV-30 Prov I de 1982 data cmparab Ie to *0Novemt8r
Decemkr,n 1981 data with assoclatd error

20. P. D-21, SeCt IO” D.2.3.1, ffrst ful 1 paragraph

and
estimates.

on P. D-21:

EV-31 S(nce th Is rat (of ng estlwte of CO-60 concentrate Ions
Is used several tlm8s in Appendix D, a brief descrip-
tion along with error ~tln!ates would k very helpful
to the reader and wou Id strengthen cc.”f I dence ( n
est I n!ates of CO-60 concentrate Ions.

I f the bloaccumulat Ion factor for freshwater f i sh were 4519,
the dose t(> the hypothet lcal max(fnal ly exposed I ndf vtdual would
k 5.3 ml 1 llreIM during the f lrst year after resuwd operation,
us(ng the saw assumptions us6d to calculate this dose with a
3000 bloaccumulatlon factor. The use of a bloaccumulat Ion
factor akve 3000 1s ““warrant&.

The geomtr IC mean should k used when the bfoaccumu Iat (on &ta
are Iognormal. As the dl stribut 10” of the dafa Is unknown the
arlthmtlc ma” (S prOV(d.3d.

Standard error tits are prese”td 1“ Table 1 of Rlbble a“d
Smith (1983). To convert cesIum-137 concentrations in dry
we(ght to Concentrations 1“ Met we(ght, dfvlde by 5.

M data masurewnts were mde ( n Novemter and Decemkr 1982.
The Mean c6,sf”m-!37 Concentra+lon I n the seven water Samp Ies
from Steel Creek was 5.31 * 1.81 (2 stand%rd errors) plcocur(es
per I f ter.

Of the approxlmtely 250 samp Ies anal yzed I n the Spring t982
ces lum-!37 transport study, CO-60 .as detectd In on ly 4 sus-
Wnded mllds samples and was blow the llmlt of detfctlo” (0.2
plcocurle Cer Ilter) In al I of the soluble fractions. There-
fore the procedure fo 1 lowed by Hayes and Watts ( 1983; 0PST-83-
673 ) was “s4 to est Inmte the co”centrat 10” of CtiO.

It Is noted that CO-60 contr( butes very I(tt Ie to the dose to
the h.fpothetlcal Iy mximal Iy exposed lndlv idual, less than 1.0
p8rcent (Section 4. I.2.4). Thus, smal I errors (n estlntfng
the conce”tratfon of CO-60 releas~ to the Savannah River WI 1 I
have ml n“te effects on the calcu Iatd dose.
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_nt Cmmnts
number

Responses

21. P. D-23, Sect Ion D.2.3.3, first and fourth ful I paragraphs
on P. D-23 and Table D-14:

EV-32 (a) Denunstrate and provide support lng stat (st 1= that
0.033 pC1/1 (s higher than 0.028 PC1/1.

EV-33 (b) Recent wasurewnts of f I nl shed water at Beau fort-
Jasper (0.028 pC1/1 of CS-137) and Cherokee HI I I
(0.033 PC I II of CS-137) demonstrate a much smal ler
reduction In flnlshed water concentrations of Cs-137
than or(g(nal Iy estimated bf 1963 studies. The
latest Stee I CreA CS-137 concentrate (on ava I I able In
the OEIS Is for 1981 (5.30 PC1/1) which results (n a
predicted CS-137 concentration of 0.04 PC1/1 at High-
way 301 (See Table 0-171. Fran 0.04 PC(II at Highway
301, flnlshed water at Beau fort-Jasper and Cherokee
H( II contain 0.028 PC1/1 of CS-137 (a r~uct (on of
30$ rather than 79.3$ as In Table 0-14) and 0.033
pC1/1 of CS-137 (a reduct (on of 18% rather than 97. 5S
as In Table 0-14), respectively. Please respond to
th Is Intorpretatlon of data presentd In Sect (on
0.2.2.3.

There IS no statist lcal dl f ference ~tween 0.033 and 0.028
pcl/1.

The ceslum-137 measurants mde durl ng Spring 1983 at the two
water treatmnt P Iants were part of the Inltl al phases of a
non I tori ng program that has &en establ ( Shd pr (or ti the re-
start of L-Reactor. Th Is program, wh fch uses specl a I Ized
sampl I ng and analyt (c techn Iques, WI 1 I k extended to nvnlfur
the f I nlshed water frc.n these p Iants fol I owl ng the restart of
L*eactor as we I I as Savannah R 1ver water at severs I Ioat Ions
(Sect (on 6.2.4).

The ana Iysls proposed ~ the commntor (5 flawed because It Is
not bsed on synchronous masur-nts at the Io-tfons neded
to establ (sh the appropriate reduct lon factors. The 0.04 P lco-
curle value used In Tab Ie D-17 of the DE IS represents the
avera~ condlttons at the Highway 301 brld~ for the 1979 to
1982 period [see footnote ,Jb,, of the table). W spclal
masur-nts were made at the 301 br (d~ durl ng the per(od of
the special f lnl shd water nDn Itorl ng study. On the other
hand, the reduct Ion factors calcu Iatd ~ Hayes and 8onl ( 1983)
and presented I n the Tab Ie 0-14 of the DE I S are &sed on
synchronms masuremnts at the dl f ferent Iocat Ions.

The ongol ng wasurements at the Beau fort-Jaspr and Cherokee
HI I I water-treatmnt plants are bet ng supplew”td by mas”re-
wnts upriver and downrf ver from SRP and by fmasurewnts of the
raw water being treatd bf these plants. When these masure-
mnts are cofnp Ieted, a thorough eva Iuat Ion of the r! ver-related
reduction factors and treat~nt plant r-vat factor wf 1 I k
made.

22. P. D-24, Table 0-14:

EV-34 Are al I of these data from 1965 samp I I ng and I f so
were they taken In the saw tfnm period?

As notd I n Hayes a“d %n ( ( 1983; DPST-82-1077 ), al 1 data were
obtal ned 10-17 December 1965.
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23. P. D-26, Sect Ion 0.3.5:

EV-35 kes the est(fnate of 0.4 C! of CS-137 In vegetation
f nc I u& roots or ts It above-ground vegetat [on?

EV-36

24. P. D-26, Sect Ion D.3.6:

Are these estfmates of w Iurne and travel tlm co”-
slstent w(th the hypothesis (n the th(rd ful I para-
graph on P. D-32 where a four by ,,lagn was proposed
to link highest flcn (n March 1982 with hfgh~t co”-
Centratlons per I(ter of C5-137; explaln and clarlfy?

25. P. D-27, Sectlo” D.3.8:

Ev-37 Wh~d of these est lmt~ of CO-60 Inventory (s
cons I derad hst ?

26. P. o-29, Sect (c.” D.4. 1, f Irst paragraph on P. D-29 and
referenced F (gure 0-10:

EV-38 Why was tiange (n f IW not cons Idered I n rmdel Ing
CS-137 Ieachlng from sedlmnts? Fla and temperature

$
must Interact o herwl se Sect Ion D.4.3 has no purpose
In face of an r = .88 (square of the correlatl.an
coefftclentl. E Iabrate on tiw exper lmnt was
structured Inc Iudl”g fro” (torlng of ef f Iuent t6mwra-
ture and flcn In Steel Creek.

The transport dur(ng the f Irst year attrl butable to blot Ic
transwrt Is based on a surf fc(al blornass f“~ntory of 304
grams per square wter. &sed on Tables D-3 and D-10 of the
Draft EIS and the blmss estlmte of 304 grams @r square
inter, the transport estlmte fs akut O. 13 cur(e, so~ 3 times
less than the 0.4 curfe used In the total transport Estlmte of
4.4 t 2.2 curies during the first year.

Yes, the ( nformat Ion provided In Sect Ion O-3.6 (s tmsed on
current f Ion condlt Ions wh ich do not normal IV reach the creek
floodplain exc6pt durfng @r(ods of high runoff. It IS noted
that the concentrate Ion of cesIum-137 I n the creek bed sediments
are typlca I Iy much less than In the sed IMnts of the creek
floodplain.

No preference IS asslgnti to either f nventory ~t Imte. These
est Imtes are want to Character ze the env 1ro”me”t. Ca I c“ I a-
t Ions of cOklt-60 resu It I ng fran the restart of L+eactor were
nmde Independent of any Inventory of cob lt-60 In Steel Creek.

There (S nothing to show that mre leachf ng (h Igher CS-137 con-
centrate (ens ) would occur f ran h I gher water f Im rates. The
rather flat profiles of the floodplain would (ndlcate that
h lgher f lows wou Id decrease the CS-137 Concentrate Ions In water
bacausa -f an Increase ! n the water w luma to f Imdp 1a I n area
rat 10. In the ab%”ce of data on co”tl nued h Igh water-
temperature flcu In Steel Creek, (t was assured that the CS-137
Concentrate On would fol Im the naasurd concentrations at the
Cypress Brldg-a location. Laboratory studies on CS-137 extrac-
tion tq hot water would lndlcate that abut 5 percent could be
exfractd. The laboratory cond [t Ions of vlgurous stlrrl ng of
sedfment would not b dup 1lcated In the Steel Creek
env 1ronmnt.
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EV-39

EV40

EV-41

The ca Icu Iat (ens were Lmsed o“ envlronnmntal mnltorl ng data on
C5-137 concentrate Ions (weekly cmposltes) at Cypress Br (d~.
The Wt let temperatures fran SRP reactors (dur( ng operation)
are relatively constant (typical Iy ab.wt 70eC) and flows wre
measur~ by a USGS gaugl og station at Cypress Bridge. [Also
see the description of June 1976 study of hot water flows frcfn
P-Reactor (D” Pent, 19 . ~ST-81-241 )1. The correlation

Y’coefflc(ent of 0.94 (r = 0.88) was develop~ fOr ~uatfoh flt
to the data &veloped frm the June 1976 studies (Figure 0-10
of the Draft El S).

27. P. O-29, Sect Ion D.4. 1, second sentence of second para-
graph and associated, although not referenced, Table D-15:

Ragresslon analys(s of data In Table 15 probbly
wou Id not support a slope sl gn(f I cant Iy d( f ferent
f rcan zero as purported ( n the text Wntence.

28. P. O-29, Sect lo” D.4. 1, th frd paragraph (one sentence):

What are ‘these ana I Vses(! ? There has tsen noth 1ng
presentd to Ind(cate how the desorptlon astlmte of
1.7 Cl of CS-137 was calculated. Desorpt(on (5 a
crl tlcal Issue and wst be substant Iated.

29. P. 0-31, Sectlo” D.4.3. 1, ff,-st paragraph, Ilne 8:

How was the ‘t2Wpercent-per-y ear &crease” est 1-
mated? On P. 0-35, first paragraph, line 6 of Sec-
tion 0.4.4, (t (s stated that ‘la 20 percent reductfon
In transmrt Is assuti. n Support this assumpt Ion.

The desortad fract Ion as gl ven (n Table O-15 of the Draft El S,
Is a comblnat Ion of the dfs~l ved fract Ion and the am”nt left
I n Suspens Ion after C.3ntr I fugat [on for one-hour. The dl ssolved
fraction represented 49.9 Wrcent at 70”C; 30.8 ~rcent at
52”c; 16.7 percent at 43-C and 3.8 percent at 22-C of the
total, desorbed actlvlty. These data showed that the h tgher
temperature extractd nvre dlsso Ived C5-137 than the Imer
tamoeratures.

The Cs-137 co”centrat (on &ta at Cypress Br Id@ were f (t with
an exponent Ial repres n? tion of the data, Integrated and a

89full flow of 1.1 x 10 m /day was used to estlrmte the 1.7
Cl/year (Ou Pent 1982; DPST--8I-24 1 ):

Total C( = 1.7 [e-0.026563ti - e-O.026563t2i where t = day,.

The assurmd reduct Ion In transport In the th (rd and subsequent
years of 20-percent decrease per year IS bsed on e“glneerl “g
judgment.
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30. P. D-32, Sect (on D.4.3. 1, fu I I paragraphs 1, 2, 3, and 4,
Table D-16, and Figure D-11:

EV-42 (a) Col lectlon of data at Cypress Bridge (flow) and at
the muth of Steel Creek (Cs-137/l ) appear to obvlats
calculat Ion of C5-137 transport bscause not$l ng Is
known about f IW rates {n Pen Branch uh Ich Jot ns
Stee I Creak between Its muth and Cypress 8r Id@. I n
the presentd analys~, Pen Branch (s aSSUd to flow
at a constant 12.7 m /see (greater than ten tlms the
flow in Steel Creek). In late wl nter-early sprl ng,
there (s heavy ralnfc.1 I 1“ the pledw”t-coastal p Ial”
of South Carol I na resultlng (n large f Iuctuatlons of
creOk flows. It Is not surprl SI ng that there Is no
sign If Icant ‘.wrrelatl n between the CS-137 transport

3(nCl/day) and flow (m /day) since f Iuctuatlng d! lu-
t [on by Pen Branch cannot be factored out of the var-
lat [on between transport and flow I n Table D-1b and
Figure D- I 1.

(b) How (s similarity between March 21-28, 1982 and
resu~d L-Reactor oparat (on shown [ n F lgure D-1 1 and
Table D-16? F low dur( ng March 21-28, 1982 is not
significantly different (P = 0.05) fran the previous
8-day percd (March 13-20, 1982).

EV44 (c) The third and fourth ful I paragraphs on P. D-32 are
not supportable In I(ght of cmmnts 31a and 3!b
above. Al=, present the hydraul (c mdel of Steel

Creek that Mmnstratffi that f low rate and rate of
erosion are I fnear Iy relatd as purwrtd In the cal -
cu Iatlon of CS-137 transport In the fourth ful 1
paragraph on P. D-32.

K-Area d(s barges CIWI i “g water to Pen Branch at a rate of
abut 1! ~<sec during operat(o” of the reactor, a“d at about
about 2.5 m /see when the reactor Is not operat ( ng. These
discharges dofnt nata any natur I f low that ray be present In Pen

?Branch (estlmted to ~ 1.7 m /see). The f I w from K-Area Is
relatively constant ( 12.7 ~/see) mst of the year and cmb{ne.s
with Steel Creak f low In the swa~ helm the Steel Creek delta
(see Figure D-1 ). Pen Branch Is not expected to contr 1bute to
the rvfmbl I Izatlon of ces lIJm-137 1“ the Steel creek systm.

The flw during, the parlod of March 21-28, 1982, IS not slgnl -
f (Cantly dl f ferent fran the that of the previous week. The
concentratle>n of CS-137 Is relatively constant (wlthln counting
error ) over the per (od shown I n Tab I e D-16. However, the March
21-28, 1982, data resulted 1“ a higher est(mate of CS-137
transport wlllc.h was used in the final est{fnat(on.

There Is no data to date on Suspendd w I Ids concentrate Ion I n
ons Ite streams to I nd ICate other than a simple 1(near hypoth-
esis would b appl Icable. The lower part of the stream are a
&8filtlng rather than an erodl ng envlroment (Ruby et al.,

. The cesluw137 releas~ to Steel Cre~ was transported
and deposited under f Ion cond It Ions that are expected to k
slml Iar to those when L-Reactor operat Ion 1sresum~, about I 1
cubl c inters par second. Steel Creek has received thermal
discharges up to 22 cubic inters per s6cond (1961-1963) and
thermal dl scharges of about I I cub(c meters parsecoti untl I
L-Reactor W<,S placed 1“ stand~ status In 1968 (Sedlo”
3.4.1.2).
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3!. P. D-36, Table D-17, Footnotes a and b

EV-45 Provide al I reduct ion factors and f Icu rates fn one
table. I could not fl”d values for fl - at (1) Steel
Creek muth, and (2) Savannah River at 1.5 rl ver
ml Ies below Steel Creek. A I so, I could not determf ne
factor relatlng current Inventory transprtd values
ktween Stee I Creek nvuth and Savannah R I ver at 1.5
ml Ies blm St-1 Creek.

As notd I n Sect (on 3.4, the f Ion (n Steel Creek at Cypress
Brld~ Is about 1.5 cubic In8ters wr second. The direct
discharge of L-Reactor COOII ng water to Steel Cr-k WI I 1
Increase this f Ion bI akut 11 cubic wters per second (Sect lo”
4.1.1.2). Thus, the total flm across the delta (wfth
L-Reactor up) WI I I ta about 12.5 cubic wters per second.
Contr I butors of f I w frm the swamp and Pen Branch enter St- I
Creek belcu the delta and are not expe~d to contr lbute to the
rembf I ( zat (on of ces lum-137 and cohlt-60 ( n the Steel Creek
system. The phys Iography of the Savannah RI wr 1.5 r I var ml Ies
downstream frm the Cre9k rmuth greatly pr_teS mlXl ng of the
river water (Section 4.1.1.4).

The decrease In concentrate Ion of ceslum-137 tetween the mouth
of Steel Creek and the Savannah River, 1.5 river ml Ies down-
stream fran the muth, Is ~sd on changes In the flow reglm

~!ti~.~~”tkli7’’?f ~eH’Pe~1;~~)~rB%~ina!~~~Hi ~[~gh-
way 301 bridge, the f Ion of the Savannah River Increases on the
averaga bf at least 6 percent. The decrease In C6S lum-31 7 con-
centrations In the Savannah River tetween the Highway 301 and
17 bridges Is bsed on the EIS Table D-14 (Hayes and E!anl,
1983; DPST-ff2-1077).

32. Appendix O and Figure D-9: timnt on the re I at I ve error
of Impact estln!ates and probable dlrectlon of the error.

EV-46 Where error est lmtes were presentd for data 1n the Inventory estlwtes for ceslum-317 and cobalt-60 rem fnlng In
data chain culm(natlng In fmpact estimates, relatlve Steel Creek and the off sl te Creek P Iantat(on swamp are pre-
error was ca Icu Iatd as the standard de.lat Ion se”tsd (n Sectlo” D.3. Th!s In fornmtfon (s used In the envl -
dlv(ded by its mean; this statlstlc Is the COeff(- ronmental character lzat (on Provided in Sect ion 3.7.2. The
clent of varfatlon. For seven sets of data In the transport calcu Iat Ions were mde I ndepen&nt Iy of the Inventory
(mpact estln!ate data cha(n, the average unwalght& est(mtes. The mgn I tude of the Inventory dld not enter In the
coef f Icfent of varlat (on was 36.3%. Assum~ ng that trans~rt calcu Iatlons.
Impact estlmtes are fr~ a normal Iy dl strl buted
population, the 95% confidence lnterVal (* ) about
any speclf(c estln!ate of Impact would k plus or
ml nus 60~ of the va Iue ascrlb.3d to the Impact est 1-
mte. For example, (f an (mpact astf~te equaled 10,
the 95$ conf ldence Interval (i ) uotild k from 4 to
16. That Is, one can expect, by chance, that the
estlmte of Impact will k a value less than 4 or
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greater than 16 five t(mss cut of one-hundred. In
the port(on of the L-Reactor radlolog(cal Impact
estlmte present~ In Appendix D, the dlrectlon of
the fmpact est(fnate error W( I I probably k to the
plus side. This Judgmnt (s bsed on the fact that
55 of the 198 curies of CS-137 (28X) located (n the
Savannah River watershed bl.m L-t7eactor cannot ta
accountd for w that estlmtes of curies of CS-137
located (n areas of the watershed are mst probbly
biased low. If mre than 198 curies could ba
accounted for, the Judgmnt NO. Id & that the estl -
mtes were biased h (gh. In conclus Ion, whate.mr the
lmDact estimate (e=a. . Cs- I 37 concentrate Ion of Cs-137
Inventory), the act;ii va Iue IS probably greater than
the estlmt~ value.

33. PP. D-27 through D-37, Sect Ion D.4: Cranfnent o“ Sect Ion
D-4 ‘Rennbl Ilzat(on of Radfoceslum a“d Radfocohltn
wherein a“ alternative frodel IS prese”td.

Crlt(cal parameters of the mdel In Sect Ion D.4 are
( 1 ) radlonucl (de desorpt Ion tq hot water frm sedt-
mnts and (2) radlonuc I Ide-in-sediments nvvermnt ty
erosion-transwrt by dra~tlcal Iy Increased water
f low In Steel Creek. Parameter est (Mates presented

In Sect Ion D.4.4 were demonstrated to h based o“
Insufflclent &ta (comments 27 and 28 ldesorptlonl
and Comtmnt 31 [erosion-transprt I ) and are therefore
questionable.

There are no additional data prese”td from wh lch
a Iternat I Ve param3ter est ( mt~ ca” te made, sa a
Icg(cal mdel IS the sole tasls fra which radlo-
nuclde-sediment renubl I lzatlon may be est(mted. It
IS gl ven that hot water and higher f Ion are expectd
to r~bl I Ize rad(ocesfum a“d radloco~ It I n Steel
Creek and nove them Into the Savannah River. It IS
Intultlve that r-b(l(zatlon (n the first year w(II
be greater than O% but less than 100$ of the

To supper+ an 6st lmte of 29 C f discharged to the Savannah
River the f 1rst year of L-Reactor operat Ion would require the
transport of large anwunts of sed Imant. Greater than 95 per-
cent of the Cs-1 37 In the Steel Creek systen IS located (n the
sedlnmnts In fl.aodplaln. The average co”centrat (on of Cs- 137
(n these sed(mnts (s ast(mted to b less than 125 pCI/g (n
the uppsr 10 cm of sedlmnt. The awunt of sed fnmnt contalnl y
~~~ ~~}~7~~C~lyfl]g1~g~eater than (57.9 C( x 1 x

were to k remb( llz~,durl”g the firs: f,:::;:: ::s%:;:
greater than 2.2 x 10 g wou Id have to & roved at suspended
sedlmnt levels of MDre than 550 mg/1 across Steel Creek
delta. These suspended sedlme”ts IIOU Id have to b3 Sustal ned
for a year.

Suswnded sedlmnt concontrat(on bta do not support a sus-
tained suspended ~ llds concantratlo” of 550 mg/1 or short
durat (on suspended loads of h Igher map(tude I n South Gro If na
tiastal Pla I n streams.
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rad(onuc I I de (nventor(es In Steel Creek =d lnmnts. Append IX D has ken updated to Include r~ults of radloceslum
The least b(ased estftnate of radlonucl (de r-b( I lza- nvnltor~ng In Steel Creek during the 18 weti perfod frm Aprl I
t (on (n the f lrst year Is the mldpol nt of the range thrcugh August, 1983. Thse resu Its support the sed lment-water
of pos$lbl Iltles, (n this case 50$. Renubl 1lzatlon transport est lmte of 2.3 ~ 1.8 curl es per year durl ng the
I n subsequent years can b shown by the sanm argument f lrst two years; they do not supprt the contention that
to again ba 50$ of what remains. That Is, 29 curl- transport should be 29 cl durl ng the f I rst year.
of CS-137 (50~ of the 57.9 curl es In Steel Creek
sediments) are rembl I Iz* I n the f f rst year of
L*eactor reoperatlon, Ieavl ng 29 curies st 11 I fn
Stee I Creek sed I fnents. In the second year, 14.5
cur(- of CS-!37 (509 of the remalnlng 29 curl=) are
renvbl I Iz4 Ieavlng 14.5 curies. Each Subswuent
year, 50\ of radloces Ium (and rad focoLm It) are trans-
Pc.rtd from Stee I Creti to the Savannah RI ver.
Assuming that CS-137 In wgetatlon (0.4 curie lSec-
tlon D.4.21) Is transported to the Savannah River In
the first year (as assunmd I. Section D.4.2) the
total first year input would be 29.4 curl- of
CS-137. The second year Input wou Id b 14.5 curies
and In the tenth year on Iy O. I curie ~ould h trans-
port from Steel Creek to the Savannah Rfver; cumu-
Iat Ive CS-137 transmrt ( Inc Iudl ng CS-137 In ve@ta-
tlon In the f(rst year) WI I 1 have hen 58.2 curies.
Impacts on flnfshed Water at Beau fort-Jasper and
Cherokee HI I I are greater due not only to an alterna-
tl ve mdel but also to reest Imt Ion of reductfon fac-
tors b3fneen H 1ghway 301 and the Iwo-water treatm.t
facl Ilt(es (refer to cmmnt 22 b). Reestfmted re-
duct (on factors for 3eau fort-Jasper and Cherokee H ( J I
are 18S and 30$ respectively. Impacts to water qual -
lty (natura I and f I nlshed water) due to the alterna-
tive fmdel and reestlmatfon of reduct{on factors
assocl ated with water treatment facl I (t (es are oro-
v(dad (n a revised Table D-17 fr~ the DE IS. Table
formt and assumpt Ions f n footnotes are unchangd;
on Iy CS-137 Inventor (es and concentrate Ions are df f-
f erent. The resu It (ng (mpacts In the f lrst year of
L-Reactor reoperat Ion to f I n I sh6d water at Beau fort-
Jasper and Cherokee HI I I are 203 and 36 tlms geater
under th Is ana Iysls than under the analysts presented
I n the DE I S for L+eactor.
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EV

What are resultlng doses to hurmns from rev(sed water
quallw Impacts presented above and In Comnmnt 18.

-48 To summarize, analysts of data mployed In the draft Environ -
mntal Impact Stataent for L-Reactor (SRP) (Sect. D-4) to
estfmte parameters dmnstrates that (1) data are Insufflc(ent
to sup~rt parawter alculatlons, or (2) alternative calcula-
tions resulting In much higher impact est(mtes are as defen-
sible as Impact estimates presented In the DE IS. As a result,
I have “o confidence In DEIS rnnclusfons concern(”g mvemnt of
radfonucl(des now In Steel Creek Into the Savannah River.
Apparently data do not exist from wh(ch radlon”cllde wvanmnt
can k estlmtd. In the absence of such Information with
wh I ch (mpacts to huwn hea Ith can M est l~ted, mo 11ng water
fran L+eactor shou I d not tB dl schargd Into Steel Creek.

Apwndf. D co.fal ns a ttirough character lzat Ion of ces fum-137
and cobs lt-60 I n the af fectd envlronnwnt. The appe”dlx a ISO
prov(des a rat Ional approach for Caicu Iat lng the transp.art of
Ces Ium-1 37 and cob lt-60 from Steel Creek, 1n the Savannah
River and to downstream water users. These transport est(mtes
are I ndependent of the I nve”torles (n Steel Creek. Remb[ I IZa-
tlon and transport fran Steel Creek are Cal cu Iated frm a data
bse develop~ frm ( 1 ) cm I I rig-water f Im tests of the L-Area
equl pwnt at arnbl ent water temperatures and df scharges frm
L-Reactor outfal I at rates up to 56 percent of the ant (cl pated
dl scharge Mhen L-Reactor IS operat lng; (2) laboratory desorp-
t Ion test; (3) transport d“rl .g a hot-water d( vars Ion frm
P-Reactor at dl scharges “p to 20 percent of the ant Iclpated
L-Reactor dl scharge; and (4) conservat Ive est lmtes of CS-137
transprt 1“ vegetat lo” expectd to k kl I led bv the L-Reactor
cw I I ng-uater f low. Transprt calcu Iat ions (“ the Savannah
R(ver and water-treatwnt plants are b?.sed on synchronous
wasuremnts at several river Iocatlons and of the flnlshed
water from the treatmnt plants.

The approa,:h used ~ the cc.nwntor to estlmte a transport of
29 curies of ceslum-137 dur( “g the f I rst year has ~en shown to
bs Invalid on the hsfs of s“vpe”ded sol(d transport
cons [derat Ions.
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STATEMENT OF LEGAL ENV IRONENTAL ASS I STANCE FOUNDAT10N ( LEAF)

1102 Healey Bu(ldlng,
57 Forsyth St.,

Atlanta, GA 30303
(404/688-3299)

Novmbr 14, 1983

The Legal Envf ronmental Ass(stance Foundation (LEAF) apprs-
clates th Is opporiu”l~ to cmmnt on the Draft E“vfro”mnta I
Impact Statmnt of the proposed restart of the L-Reactor at
the Savannah River Plant.

NEED—

Ew-I The most glarf”g error of the OEIS IS Its fal lure to convinc-
ing Iy state the need for a vast and Imwd I ate f“crease In
nuc lear weapons Nterl a Is product 10”, pert (cu tar Iy f n I fght of
the U.S. publ (cts overwh Iml “g endorsement of the nuc Iear
weapons freeze rravew”t. ?

DOE provides us with no evl dence that the part Ial product lo”
option -bl”lng accelerated use of the Mark-1 5 at the SRP
reactors and product {on of less-than-6-percent pluton fum at the
N-Reactor WI I I not adequately meet u.S. nuc Iear weapons rrFl-
terlal needs. Nowhere do we f 1nd evidence that u.S. nat(ona I
securl ty WI I I b threatened bv the delay of the L-Reactor
operatton unt( I such crucial mltl~at{ons as cool Ing towers and
reactor dews can ba constructed. Thus, DOE has fa 1 led to
sho’a the need for the resumption of L-Reactor In January 1984.

GROUNDWATER CONTAMI NAT 10N

Ew-2 The OE I S Inadequately addresses the nature and extent of
groundwater contaml nation wh (ch wou Id result frcin Increased
af f Iuent and waste dl scharges.

The approval of the Nuc Iear Weapons Stockp I le Memranda by the
Pres Idemt and the subswuent author lzat(o” and apprc.prlatlon of
funds ~ the tingress cc.nstltute the DOE mndate to produce
spec(flc tvpes and quantities of nuclear mterlals and
weapons. The nat lonal PO I fcv on the deploymnt of nuc tear
weapons and the Increased need for weapons fs beyond the scope
of this EIS.

Sect Ion 2.1.2.4 of this Final EIS has ken frodffld to state
that none of these ~tlons or cc.nbl nations of opt Ions can
provide tha needed defense nuc tear mterlals requlrd, nor can
they fu I Iy compensate for the loss of the mterlal that cou Id
b produced by L-Reactor. A I so see the response to canwnt
A8-2. National securl ty concerns a“d the pa I Icy on nuc Iear
weapons deployment IS bsyond the SCOP of thfs E I S.

The E IS pr.>v(des exte”slve dl scuss Ions on the groundwater

r~f~ at SW (Section 3.4.2 and Appendfx F) and of potential
(mpacts to the ground waters b3”eath the SRP from opgrat 10” of
L-Reactor and Its sup~rt facl I(t(es (Sect (ens 4. I.1.3,
4.1.2.2, 4.4.3, 5.1.1.2, and 5. I.1.4). Al= see the res~nses
to Canwnt AJ-1, DA-2, and DA4 rqard I ng ground water.
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c0nln19nt Comments
num~r
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EM-3 The DE I S concedes that cantami nation of the sup8rf lclal
Barnwel I aqul fer has occurred fran seepag9 basl ns at M-Area.
Thls contaml nat Ion wou I d b ~acerbt~ by the use of seepage
*s I ns for L-Reactor waste water. The DE IS then assures that
no contaml nat Ion wf 1 I occur In the lower aqul fers tecause of
the Imperwable c lay layers that separate the aqul fers. An
assumpt (on Is not adequate; the FE I S must cons Ider data from
mnltorf ng wel Is (n these aqul fers. The State of South
Caro II na has already documntd groundwator contaml natfon of
the Tuscaloosa wh(ch (s the lowest Iylng aquifer. The DEIS
must address these flndlngs and provide Its #an data on this
problem. The seepage hsln Mthod Is no Ion-r considered to
offer adequate groundwator protection and such a wthod nay
v(olate RCRA rsqulrenmnts. Detr(tlatfon Is t%fng considered
for Implementation at the emtlre SW and should therefore b
Imp Iema.ted as part of the restart of the L-Reactor.

EW4 The Impact of additional groundwater withdrawals Is also inade-
quately addressed. The DE I S data ret (es on current use; the

~ impact of additional withdrawals on aquifer pressure must &

* cons Idered. Any excessive wIthdrawal frm an quf fer can
.
u

resu It I n head reversal al lowfng contamination of a lower I yl ng
aqul fer fran a mre superf (c( al one. The (mpact of withdrawals
for Increased POPUIatlon and ant lclpated I ncreas~ Irr(gat Ion
use must w d(sc”ssed. Th Is IS especl al ly Important tecause
the area surroundl ng the SRP is not In a capacity use area,
t heref ore not su bJect to state .wntro I of new or add I t Ions I
groundwater wI t hdrawa Is.

AIR QUALITY

EW-5 The DEIS (adequately discusses the (mpact on alr quallti of
the use of a coal-f I red generator for the L-Reactor. The DE I S
notes a 15$ Increase in emlss[ons and states that no VIO Iat tons
Ml I I occur, but there Is no Information as to whether or not
the SRP (s In a non-atta ( nmnt area or one subject to prevew
tlon of slgnlflcant titer (oration. Even assumfng (t (s an
attal n~nt area, the DE I S must address the Increment that these
6MISSIOIIS *II 1 use.

\
Information on grcund-nater contunl nation 1n M-Area (s p>d
In Sectlorts 5.1.1.2, 5.1.1.4, and F.5.4 of the EIS. Alterna-

)

tlves to the use of sewage tmslffi are discussed (n Sect Ion
4.4.3. Use of other seepage Ms( ns on SRP Is bef “g eva Iuated
on a s(t-lde te.sls (Section F.6). Also see the res~nses to
comnwnts DA-2 and DA-4 reyrd( ng ground water.

00cumntat ton comcernf ng groundwater contaml nat Ion at SRP was
cmpl led by DOE and Du Pent and pranptly reportsd to the State
and EPA. The detectfon of chlorlnat~ hydrocachns {n two
Tuscalwsa producing wel Is was publ(cly anncunced by DDE o“
Apr( 1 8, 1983.

The Impacts assoclatd with add(tlonal ground-water withdrawal
frm the operation L-Reactor and Its sup~rt faci I Itles are
dfscussed fn Sect(ons 4.1.1.3, 5.1.1.2, and 5.1.1.4.

Also see the respanses to coinments AW-I and BT-7 regard! ng
additional ground water withdrawal .

The impact on alr quallty of the use of a coal-fired generator
for the L-Reactor (s discussed (n Sect (ens 4.1.1.6, and
5.1.1.3 of the EIS. The operat Ion of the L-Reactor wI I I not
violate any ambient a[r qual(~ standards. As noted I n Chapter
7, the autlwrlty for the reg”latlon of alr emlssfons has ben
de I egated by EPA to SCDHEC. SCOHEC Issues operat(ng permits
and performs PSD reviews. As stated (n Sect (on 7.7 of the EIS,
since al I L-Reactor supwrt fac( 1It(es for steam supply and
electrlc pwer pneratlon .(1 I cunply with exlstlng permits, no
neu SCDHEC operating Pamlts wII1 b requ{rsd. SRP 1s In an
attal nm3nt area.
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numhr

ENDANGERED AND THREATENED SPECIES

The startup of the L-Reactor wou I d also have potent (al Iy
adverse effects on the areats endangerd and threatened
species.

Most of these adverse effects are traceab Ie ~ I ) the thermal
discharges released fnto the Steel CreX area and 2 ) the
Increased water Ieve Is bought about by the re I ease of co I d
water Into the area, which IS mntlond In the Envlronmntal
Assessnnt as telng standard operatl ng procedure for the
reactor whl le (t Is on s+andh status. (The Envlronmnta I
Assessmnt referred tv here and (n the draft E IS Is the
orlglnal assessment. A nvre current assess fnent Is due around
the first of Dec6mbar, and It Is (mpratlve that the questions
presented herein k addressd (n that assessn’ent. )

Of prlmry concern are the wood storks frm the BI rdsvf I Ie
Rookery In Ml I ten, Georgia, wh lch use the Steel Crmk area as a
feed{ ng ground. Several quest Ions regardl ng the ef feet of the
reactor on th (s -d stork colony have ben left unanswered in
kth the draft E I S and the Env(ronmenta I Assessmnt. Anung
these questions wh Ich must b addressed are:

EW-6 1 ) How Important a feedl ng ground IS thls part Icu Iar area? I f See the r-ponses to cannmnts ~-l and AD4 regarding the
(t fs vital/y fmportant (for (nstance, If the storks travel @ storli.
longer dl stances to the SRP s Ite than they do ti alternative
feeding grounds), (t may be a crltlcal habitat for the birds
which are current Iy on the federal Ii st of threatened species
and under consideration for endanprd status under the Endan-
ger+ Specl * Act of 1973.

EW-7 2 ) Are there other areas uh I ch cou I d serve as reasonab Ie Other for~igl ng sltas on the SW Include those of Beaver Dam
a Iternatl ve feedl ng sites? (These areas must b ava I I able on a Creek, FotIr Ml Ie Creek, and portfons of the Savannah RI var
long-term tesfs, as opposed ta king smal I temporary wetlands Swamp.
which would dry up after a short timm.1

EW-8 3) What Is the averag3 numbr of & storks seen feedl ng at See the r!~spnses to canmnts ~-l and M-2 re@rd I ng use of
the SRP s lte I n Cornparlson to the number seen at of f-plant SRP and oFf-plant sites.
sites? A s(gnlflcant difference could b another Indlcatlon of
the value of the SRP site to the Ioa I wood stork populat Ion.
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Ew-9

EW-10

Ew-I 1

y

s
a Ew-12

EW-13

Ew-14

4 ) How wou I d the startup of the L-Reactor af feet the f I sh poP-
u Iatlon [n the area, and thus the storkts attraction to Steel
Creek? It Is pol nted Wt In the Patterson Associates report
(conwnlsslond bf the Beau fort/Jasper Water Authority) that f (sh
e99S and fish larvae ~nnti survive temperatures h(gher than 80
degrees Ce”tlgrade. A dlmlnutfon in the f Ish PWU Iat (on In the
area would mke I t less attract I ve not on I y for the storks, but
for a number of other birds and Mals, as wall as the
endangered Amerfcan a} I lgator, that feed (n the area.

5) What IS the numb8r of wood storks using SRP wetlands on any
sing le day, and lww do6s that cwpare to the numb8r USI ng other
off-plant s(tes? The draft EIS (page C-38) shows 147 lndlvldu-
als using SRP wetlands on July 14. This Is over 60 percent of
the en+fre Ppu Iatlon of Weed ( ng adu Its.

6) Are there other areas wh Ich cou Id -rve as reasonable
a Iternat Ive feedf ng sites? (These areas mst be aval I able on a
long-term bsls, as opposesd tv b31ng sm I I temporary wetlands
which would dry up In a short tfm. )

7) What IS the f Iedg I I ng success rate of this colony (n con-
trast b publlshed fledgl!ng rates for Florlda populations? If
the Blrdsvl 118 colony Is able ?0 produce young at a higher than
norms 1 rate, then recagn I z 1ng that th 1s (s an endangerd - or
near Iy endan~red species - lt should not b3 dl sturbed nor
SMU Id Its food hse b3 disrupted.

8) What are the pred I cted land use p9tterns and the I r effects
on the non-SRP s 1tes? Most of the non-SRP areas used bf the
B(rdsv(l Ie mlony are probbly on private lands. These sites
may h fn dan~r of conversion Into agricultural lands omr the
next decade or =. The SRP wetlands, on the other hand, are
part of the tuf fer area around the reactors and should be
unaffected w changing land use patterns.

9) Why were there no wood storks recorded us I ng the Steel
Creek area after Ju IY 12? Had the colony dlsp8rsed or were the
cold water releases (as mntlond (n the Envlronmen+al Assess-
nmnt as b-al ng standard) respnns Ible for the storks* absence?
I f raised water levels were creatd art If (cl al Iy thls suggests
a strong bias In the data {n tern!s of the actual amunt of

The restart of the L-fleactor with direct dl=harge
nate foraal ng habl tat of the wood stork kcause water tmmra-

2
tures would ‘b too high to support f I sh, the mjor focal. T s
Impact, inc Iudl ng those to other sPc16s such as the Amer (cd
al I(gator, r~tfles, b(rds, and mammls, Is dlsc”ssed [n
Sect Ion 4. 1.1.4 of the EIS.

The
and

See
rate.

numb.3r of wood storks that were otserved on the SW 1n
1983 fs presented 1“ Table C-7, Appandlx C of the EIS.

the response W mfnent Ew-7.

the response to cantmnt ~-9 re~rdl ng f ldg I I ng succss

1982

See the reswnse to canmnt M)-10 regard I ng prad Icted land-use
patterns and thel r effect.

See the response to canwnt ~-l ! regard ( ng otservat Ions of
wood storks after Julv 12th.
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usage that Steel CrWk m( ght have rece I ved wI thout the ra I sed
water 1eve ls. I f thfs IS so, why werentt the f Iuctuatl ng water
levels mntloned (n the DEIS as a possible murce of bias (n
the data ?4

EN-1 5 10) On page 3-52 of the DE IS It says that the SRP wet lands See the response
appear to b3 Important pst breeding feed Ing habitat. Table habf tat.
C-7 shows heav usa~ of SRP net lands dur(ng June and Ju Iy.
Page C-37 states that birds were nest I ng I n Ju Iy 1980. On what
data were the ‘Vpost breed I ngn cone I US Ions drawn?

EW-16 11 ) Is (t poss (ble that the observed number of d storks
wen using the SRP wetlands In 1983 Is a mlnfmum number, due to
varlat (on In the t(ml “g of surveys? For Instance, If a feedl ng
s(te IS surveyed early In the mrnlng (t fmy sbw fewer bl rds
than a s m( Iar survey conducted In the early afternoon after

itherm Is have had a chance fu d.avel op.

EH-17 It Is necessary to bar (n mind that this colony of wood storks
Is the northernmost (n the wor 1d, and for purposes of ~net (c
dlvers(ty, (t Is therefore vital Iy Important. Any adverse
effect on th(s colony may cause Irrqarable damage tu the
entire species.

Congress has recogn ( zed the ( mportance of preservat (on of the
uorldts genetic dlversfty as an Important gal. Praservatlon
of the d~vers(fi wlthln spec(es is also recognized as neces-
sary. Th Is Is shown by the mtens 10” of the Endangered
Species Act to cover subspecies and local POPU Iat Ions.

Bes I des mere ganet I c factors, protect fon of per f phera I co Ion fes
of a rare specl - also helps tv fnsure against the Impact ef a
Iota I catastrophe (such as burr I canes or pro 10nged drought ).

to Ccfnmnt ~-12 regardl ng ‘,pc6t breedl ng.

Bas6i on surveys from 23 June to 31 August 1983, a total of 238
breed I ng adults was ccuntd at the Blrdsvl 1 Ie rookery. Surveys
on the SW, wh lch were conducted from as ear Iy as 9:01 a.m. to
as late as 9:00 p.m. , showed a nmximum single otservatlon of
147 I“d(vfduals and a cumulative total of 478 observations.
Al=, see the response to canmnt AD-15 regarding the t(mlig
and mthodo logy of the surveys.

S8e the responses to canfmnts ~-l 6 and ~-l 7 concern I ng the
Blrdsvl I Ie rookery. In addlt(on, alternative -Ifng syst~
are addressed (n Sect Ion 4.4.2 of the E IS.

The ef feet of the reactor on the & stork POPU Iat Ion would be
considerably reduced (f some provi slon a Id k mde to reduce
the a~unt of thermal eff Iuents released into the wetlands end
the Steel Creek area. The problem here 1s that, since 1980
when Pres 1dent Carter dec ( dd to Increase the product Ion of
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nuc Iear inter ( a 1s, there has taen an Wparent presumpt (On that
the L-Reactor cou I d te restarted wI thout any mntro I of the
therml df scharge. This presumpt (on was apparent Iy bsed on
the pr for operat Ion of the P I ant and d Id not account for pa I I u-
tlon laws enacted subsequent to the reactor king placed on
standw status In 1968.

SI nce then, the area has recovered to a great extent. The pro-
Psed startup, w1th M prow (s Ions for treatnmnt of the therm I
d ( scharges, would reverse the recovery.

OFF-S I TE TRANS~TAT 10N

EW-18 The 0S I S notes that the startup of the L-Reactor w ( I I f ncrease See the response to CannIent AY-I O regardl ng transportat [on of
bth on-site and off-site transportation of radioactive materi - radloactlve mterlals.
a Is. A I though these sh ( pfmnts are subJect to 00T sh I PP I n9
regulations, they are not subJect to the NRC pre-notlflcatlon
requ f renk3nts.

The fact that Increased amunts of rad(oactlve materl a Is w I I I
nvve through nufnerous states with no not (f ICatlon to the
respect 1w state governments shou I d b addressed I n the FE IS.
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Res pOnSeS

FOOTNOTES

1. In May 1983, 278 membrs of the U.S. Woum of Representa-
tives and 40 ~mbrs of the U.S. Senate mted In sup~rt of
HJRes 13 and SJRes 2, respect fve)y, the Nuc Iear Freeze Resolu-
t Ions, ca I I ( ng for a b{ lateral nuc tear freeze b3tneen the
Soviet Un(on and the U.S.

In Septemkr 1983, 77$ of the U.S. publlc pol led by LOU(S
Harrls and Associates ~ Id they would ‘, favor Congress pass(ng a
rest.1.tlon that would Cal I upon the U.S. to negotiate a nuclear
freeze agre~nt with the Soviet U“ 10” that mu Id encourage
bth s ides to bn the future production, stora~ and “se of
nuc Iear weapons.’,

EW-19 2. Whi Ie 00E ma(ntalns that a closed loop cool(ng systm at R~ponses to the Patterson Associates, Inc., r~ort were sub-
the L-Rmctor wou Id cost $39 ml I 1Ion and take mre than three

~’

mltted at the Febrmry 9, 1983, Senate P.rnmd Services Canmlttee
years to lnstal 1, the Ch(ca~ consult(”g ftrm of Patter>o” hear(ng. With resp9ct to the costs estimates of cool( ng

* Associates, Inc. est (mtes that such a system wou Id cost 8 to 9 tOUerS, the Patterson Associates, Inc., report dld not account
w ml I Ilon do! lars Hlth an (nstal Iatio” tlfrm of 10 to 16 mc,”ths. for severs I slg” I f (cant cost elew”ts and 1s thus (“ error.
w

3.
With respect to wetlands, the Patterson report erroneously

The OE I S Inadequately addresses the Impact of the startup Included upland arms In the estl,nate of wetlands.
of the L-Reactor on the blolog(c system In the affected area.
The OEI S asserts that 1,000 acres of wetlands WI I 1 k affected
w thermal dl scharges. This Informtlon Is based on an early
biological assess~nt which was hsed on Insufflclent data. An
Independent study by Patterson Assoc 1ates, Inc., for the
Beau fort/Jasper Water Autmr f fy found that f n fact 2.!7,000 acres
of wetland wou Id b affected. Th Is dlvergance should be
addressed (n the FE IS.

4. kbod storks require areas with lowered water levels, where
their prey (f lsh) ham b6en concentrated. By addl “g water to
Steel Creek, the water levels may be raised too high for the
storks to fora~ successf u I I y.

5. Wood storks, I f ke other soarl ng birds, use therms Is
(colums of heated rlslng air) In order ta easily travel long
distances. Therm IS do not nornwl ly devel~ untl I mid- to
Iate-nvrnlng.
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STATEMENT W BASIL G. SAV I TMY

Basl I George Savftsky
Post Off Ice Box 50228

Columbla, W 29250

November 12, 1983

Mr. M. J. S(res
Assistant Manager for Health, Safety

and EnvfronImnt
u.S. Department of Energy
Savannah River Operations Off Ice
Post Of f(ce Box A
AI ken, SC 29B01

Oear Mr. Sires:

I am a graduate student In the Oepartrmnt of bography at the
Un Ivers ~ty of South Carol ( na. W area of (nterest Is agr Icu 1-
tural renwte senstng, bt I am concerned abut al I form of
resource managemnt.

EX-1 As a student of the earth SCI ences, I ‘ve taen fo I Icul ng with The nat lonal PO I Icy on nuc Iear weapons, their tip Ioyment, and
Interest reports abut the Savannah Rf ver Plant, part lcu Iar Iy the need for f ncreased weapns fs beyond the scopa of this E IS.
the draft E IS concerning the status of the L-Reactor. It ap-
pears to rm that the EIS should take Into account al 1 possfble
consequences of an @erat Ions I L-Reactor. One such cons.q uence
(s the actual use of nuc Iear weawns, and the potential purpme
of the L-Reactor In such an environmental catastrophe annot te
over looked. Although It would b3 easy to pass the responslbll-
1ty for such an act Ion from the realm of SC{ ence to the POI ltl-
cal and ml I Itary declsfon-mk(ng process, I recantmnd that
sclentlf Ic knowledge aval Iable on the envlronwntal effects of
nuc Iear war not k exc Iuded fran the E I S.

I have enc Iosed a summry of f Indl ngs from the recent Confer-
ence on the Long-Term Worldwlde 810 Iaglcal Consequences of
Nuc Iear War. The large numb9r of participants f n the confer-
ence and the MI fnence of the Sclent(sts represeritl”g the
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physical and biological dlsclpl(nes gfves an extr~ly high
level of val Idlfy to the f Indlngs of the conference.

Research was done on blologtcal damage fran varfous scales of
nuclear war, - f fndlngs on the effects of a Ilm(ted nuc Iear
conf Ifct could prow especial Iy slgnlf Icant. Results of re-
search on atmspherlc dust content, lethal temperature changes,
and the Impact on the food supply represent n- envl ronmanta 1
hazards to those prev IOUS I y recogn I zed such as rad Ioact I ve
fa I lout and f Ire. I strong Iy ur~ that the Proceedl ngs from
the canf erence be obtal nd, s 1nce they repr9Sent years of re-
search on the env I ronmenta I Impact of the Catastrophe Ic u= of
what the L-Reactor ww 1d produce, And I UN I d subnl t these
sumnmr(zed flndlngs as enclosed for the record.

Sincerely,

Basl I G. Savltsky

Enc I osure
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THE ~LD AFTER NUCLEAR WAR
CONFERE~ ON THE LONG-TERM
w~LDw I ~ BI OLffi ICAL iXINSEQUENCES
OF NUCLEAR WAR
WT~ER 31 -NOVEMBER 1, 1983

Summary of tin ference F!ndl ngs

CONFERE~E FINOlffiS INDICATE STARTL I W
CHAN=S I N EARTH ‘S CLIMATE AFTER NUCLEAR WAR

COULD wVE EVASTAT I W IMPACT ON SURVI V~S

Emhrgoed untl I Mldnlght October 30, 1983.

I NTROOWT 10N

The mrldts nuclear arsenal today stands at over 12,000 mega-
tons (MT), enough to destroy one ml I I ton Hlrosh Ims. Recent
studies estimate that anywhere from 300 ml I Ilon to 1 bl I llOn
people would ~ k! I 16d outright in a large-scale nuclear war
(5,000-10,000 MT yield) and an qual numkr would suffer se-
rious Injuries requlrfng ?m~dlate MdIcal attention--whlch
would ta largely unavailable. But what of the Ic.nqer-term
effects of nuc Iear war? mat kind of world wou Id survivors
face? New evidence suggests that the I I ngertng ai’mospherlc and
blo log I ca I Consw uences may bs even nwre ser IOUS than the
1mwd 1ate ones.

These f I nd!ngs W1I I k present6d at the Conference on the
Long-Term Worldwlde Blologlca I Consequences of Nuclear War
being held In Washington, O.C. Cctobr 31 - NovemWr 1, 1983.

The f I ndlngs are largely the result of studies done over the
last two years W Richard P. Turco; Owen B. Toon, Thomas P.
Ackerman and Jams B. Po I lack, of NASA &es Rasearch Canter;
and Carl Sagan, of tirnel I Un!verslty, on the optical and cll -
matlc impacts of the dust and smke partlc Ies wh Ich would b
generated In nuc Iear war. Their work has ben cr!tlcal IY re-
vleued by some 100 mlnent physlcl sts, atispherlc scientists
and biologists frm the U.S. and other coUntrle5 who Par*! C!-
pated In a series of wetlngs held ear[ler this year In
Cambr 1dge, Massachusetts.
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The atispherlc f I ndlngs, whfch augment ear I ler studies and
Introduce Drevlous Iy unforeseen consequences of nuc Iear war,
have ben reported !n a paper ent It led ‘Glob 1 Atmspherlc Con-
sequences of Nuc tear War,e (referral to as the 81TTAPSVT paper,
after the names of Its authors]. The authors conclude that a
nuc I ear war, even at the level of 100-1,000 MT could cause pro-
found cllmatlc and Meteorological d?sturhnces, Includ!ng dark-
ness and extrems cold, and that exposure to radloact!v!ty would
be mch greater than prev 10US I y projected.

Some 40 blologl sts rev~ewed the atispher Ic f I ndlngs, deter-
mined the biological cons~.ences a“d a I so cons ?derd other
potential ecological effects not caused by atispherlc chan-
ges. Their cone Iuslons are out I I ned ~n a separate paper
ent ltled ‘*The Long-Term Blologlca I Consequences of Nuc I ear
War. t,* Their unan!nwus VIW 1s that the atmospheric stresses
resultlng frcin nuclear war cou Id = d! srupt the earthts blo-
Ioglcal supwrt systems that the extlnct!on of a slgnl f leant
proportion of the earthfs anlma Is and plants wou I d occur. They
cone Iude that the Poss! bl I Ity of humn extinct Ion cannot be
excluded.

At the Conference, Dr. Sagan WI I I present the atispherlc and
c I lmat Ic consauences and Dr. Pau I R. Ehr I lch of Stanford Un I-
verslty WI I I present the blol~lca I constiuences. The Con-
ference kqlns at 2 P. M., bnday, Octobsr 3 I , In th~o~on

Ba I I room of the Sheraton Washington Hotel.

METHODOLOGY

To study the Wtlca I and cl !matlc effects of dust and smke
c Iouds generated In a nuc Iear war, the physlc!sts ran computer
mdels of dozens of d~f ferent n.c Iear war scenarios. They
adopted as a basel lne case a 5,000 MT exchange with 201 of the
exp Ioslve power [y!eld) expended on urbn or Industrial targets
in the ~rthern Hemisphere. Given current arsenals, this
real lst!c poss!bl I!ty for a ful l-scale war. Other cases
studied ranged !n total yield from 100 to over 10,000 MT.

*See Appendix I for names of the prlnclpa I authors.

1s a



Table M-2. DJE responses to can~nts on Draft E I S (co”t Inued)

comment Comments Responses
number

In each case, the scientists calculatd:

How much dusf and srmke was ~nerated;
;: bw much sun I lght was absorbed ~ the dust and Smke;
3. *W much the temperature changed;
4. How the dust and smoke spread, and how long &fore It al I

fel I kck b the surface;
5. The extent of radloact!ve fal lout over t!me;
6. *W much ultraviolet I!ght reached the surface after the

soot and dust fel I out.

The fol Iowlng cone Iuslons ref Iect aggreqte data fron the hse-
1lne scenar!o In the or!glnal TTAPS paper and from the paper on
,,The LO”g-Term Blo log Ica I Cansquences of Nuc I ear War. ” They
have teen substantial Iy ed!ted. Complete sclentlflc and tech-
nical support data WI I I te provldd at the Conference.

CONCLUSIONS

1. Unbroken Pal I of Oarkness Would Cover brthern Hemisphere

Wlthln a week after the war, the amount of sun I Ight at ground
level cou I d be reduced to just a few percent of norwl; an un-
broken g Iom could persist for weeks over the brthern HmI -
sphere. The Ilght uou Id & absorbd prlmarl Iy ~ sooty nmke
frm nuclear fires Tg”lt6d ~ surface bursts a“d alrbursts.
The total a~Unt of snvke released In the &sel l“e nvdel 1s 225
ml I I 10” t.a”s (released over several days). Smke partlc Ies are
extremely smal 1, which lengthens the time they r-l. In the
atnwsphere. The sol I dust ra!sed & surface bursts, wh! Ie
Important, mu Id have less c1 Imat!c Impact s!nce It Is
typical Iy poorly absorbing.

o Low I Iqht level wou Id disrupt photosynthesis, food
chain.
~ early nunths fol Iowlng a substantial nuclear

exchange, the munt of 11ght f I Iter ! ng through the c I oud
cover m!ght not b3 adequate to sustain photosynthesls.
Even assuming that plants mu Id tw otherwl se undawged,
which Is unreal lstlc, the lack of Ilght would severely
I Imlt growth, and the consequences wou I d -scade through
al I food chal ns.
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2. Effects on Southern Heml sphere Greater Than Previously
Assum6d

Large dlsturbnces in global clrcu Iat Ion patterns could great Iy
accelerate the lnterheml spheric trans~rt of snvke, dust and
radloactlvfty. Rap~d !nterheml spher IC m! xlng m3a”s that the
Southern Hemisphere cou Id b subjected to n!asslve !“ject Ions of
nuc I ear debris soon after an exchange In the Wurthern H6fnl -
sphere. Possl ble rap!d transport of dus+ and smke from the
Wurthern to the Southern Hmlsphere may !nvolve the entire
planet In after-effects. Prevlo”s studies have assumed that
Southern H6rnlsphere effects wou Id te m?nor.

3. Harsh llNuc I ear Wlnterl, Would Preva! I

Cantrary to the cone Iuslons reached !n nwst ear I Ier studies,
nuc I ear war probably wou I d have a mjor Impact on c1 lmate last-
ing for several years. It would @ manifested by a dramt!c
drop 1“ land temperatures to subfreezing levels for several
nvnths, lar~ dlsturtances in global circulation patterns, and
dramatic changes In local weather and preclp!tat70n. Even lf
the war were to occur I n the summer, many areas might tm s“b
ject to continuous snowfai I for mnths.

o Subfreezing temperatures WO”Id substant la I Iy reduce
chances for human survival.

Exc~”es, Ia”d temperatures wo” Id
plunge from -15”C(+5” F) to -25”C(-13” F), with dire conse-
quences for s“rvlvors. The Impact of dramatlcal Iy rd”ced
temperatures on P Iants would depend on the t !m of year at
which they occurred, their duration, and the to Ierance
I Imlts of the p I ants. The abrupt onset of cold IS of par-
tlc” Iar lmporta”ce, though, s! nce plants that norms I Iy ca”
w[ thstand s. bfreezl ng temperatures WO”Id have “o t lnm to
develop tolerance. A spr Ing or summer war cou I d kl I I or
damage virtual Iy al I crops 1. the ~rthern Hemisphere.

Most uncu Itlvatd food sources a I so wou Id ta destroyed, as
wou I d nvst farm anlma Is. Many anlma Is that s“rv!ved wou Id
dle of thirst, as surface fresh water would te frozen over
the } nter lor of co”t I “ents. Available food supplles would
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k rapidly depleted. Wt of the human survivors wou Id
starve.

o Non-target areas that Import food directly affected.

Nat!ons that now r6qulre large Imprts of foods, lnc Iudlng
ttwse untouched by nuclear &tonatIons, wou Id suffer the
lmed!ate cessation of 1ncom! nq food SUPP I Ies. These
countries w“ld k forced to rely on their local agricul-
tural and natural ecosystems. Thfs wou Id be espec!al Iy
serious for wny less-developed countries, part Icu Iar Iy
those In the trop!cs.

4. Exposure to Radloact!ve Fal lout Worse than Expected

Exposure to rad!oactlve fal lout wou Id bO nure widespread than
Is predicted w standard e$np!r!cal exposure nude Is kcause of
the intermediate fal lout wh!ch wou Id extend over mny days and
weeks. With unpr~edonted quantities of f I sslon debris re-
leased Into the atmsphere, even areas remte frm the exPlo-
slon s!tes would te subject to large &ses of fal lout
radlatlon.

o Radlatlon doses approach lethal dose for humans.

In the bsel lne case, rough Iy 30 percent of the land at
Northern mld-lat!tudes (30-N to 60”N) wou Id receive a
rad!oct Ive dose greater than 250 rads over severs I
nvnths. About 50 percent of the Northern mld-latltudes
would receive a long-term dose greater than 100 rads.
(Th!s dose Includes radlonucl Ides Ingested fran contaml -
natd food. ) These doses are rough Iy ten times Iarpr
than prevlo”s estlrnates. A 100 rad dose Is the equivalent
of approxlwtely 1,000 medical x-rays. A 400 rad who le-
bdy acute tise 1s usua I Iy cons lder$d lethal. Coses this
large can affect the Immune systm and Increase the proh-
bl I lb of Infect Ious dl sease, cancer and pnetlc and
embryon Ic defects.
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5. Nn Ice Age, but the Ocean WouI d Not Prov 1de Re I I ef

Because the c1 Iwtlc effects mu Id not last longer than a few
years, an Ice Age would prohbly not be generated. Subfreezing
temperatures WI I I freeze mst freshwater systems to consider-
able depth, Ieavlng survivors without surface water. The
oceans w! I I not freeze due to the! r enormus r6servo 1T of
heat. It has often ken thought that the Coasta I areas wou I d
be a major source of food for survivors of a nuc Iear war. WOW-
ever, the combined effects of darkness, u Itrav!o let I lght,
severe coasta I storms due to enormous land-sea temperature
dlfferentlals, run-off of s! It and toxic chemicals fran the
land, destruct Ion of ships nnd concentrations of radlonuc I Ides
In f Ish and other mar!ne I I fe cast strong doubt o“ this conte”-
tlo”.

6. Fire Wou Id b a Major Problem With Serious a“d
Unant I c1 pated tinsequences

Abut one- lxth of the warldts urbanized land area, or abut
3240,000 km wuld k partial Iy turned by about 1,000 MT of ex-

plosions In the bsellne scenario. The remlnfng 4,000 MT of
yield could Ignite W7Id fires a“d f!restonns. Uncontr.al led
fires could sweep over Iary areas. For example, multlple alr-
bursts over Cal I fornla In the late Summr or early fa I I cou I d
burn off much of the state, lead! ng to CataStrOphlc f Iood Ing
and eroslc. ” during the next ral”y season.

o Urhn f lreS wou Id generate large amunts of dead Iy
toxins-

Cltles hold large stores of comlnJst I ble, synthet Ic mterl -
ais that would release large quant!tles of toxic gases
(pyrOtOxlnS) as they km, lnc Iudlng carbn nunoxlde, cya-
n Ides, dIoxlns and furans. These POI Iutants might have
on Iy I Imlted Immediate ef feet on ve~tatlon, but they
wou Id certalnl y hl rider the recovery of vegetation deva-
stated by nuclear blast and f Ire. Transprt by w!nds to
dl stant, Inltlal Iy u“af fected ecosystems w Id k a“ im-
portant additional adverse side effect. This probla had
not ken addressed In previous studies.
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7. Ozone OeP Ietlon WOUId Increase Expasure fv Ultraviolet
Llghi (UV-B)

High-yield explosions would Injeti n!trogen oxides (NOX) Into
the stratosphere, which would result In large reductions !n the
ozone layer. The ozone layer, on Iy 3 ml I I lmeters thick If lt
were brought tiwn to sea level, shields the esrth from UV-B, a
damag!ng type of radlatlon. In the Lmsel!ne case, dust and
soot wOuId absorb the Increased UV-B at first. But when the
dust and soot c Ieared a few nonths later, UV-B doses rough I y
1.6 times norml wou Id bs Sransmlttad to the surface.

Increased levels of UV-B can harm biological systems tn several
ways. The Immune syst%fns of hunwns and other marmnaIs are known
to b suppressed by relatively low doses of UV-B. Given the
conditions of Increased radioactive fa I lout and other stresses,
such suppression of the Imwne systms leads to an Increase In
the I ncl dence of d 1sease. Protracted exposure to 1ncreased
UV-B also my lead to widespread bl Indness among hu~ns and
other mam Is.

8. Trop Ica I Forests &u I d 01 sap pear

Tropical plants are less able to cow with even short periods
of w I d and dark than those i n tmperate zones. I f darkness or
cold, or bth, were to kotm widespread In the troDlcs, the
tropical forests, which are the Mjor reservoir of organic dl -
verslty, could largely disappear. This would, In turn, lead to
the exttnctlon of a wjorfty of the species of plants and
anlw Is on earth.

o Dependence on lm~rts threatens survlvabl I Ity In
~roplca I and developing countries

The &pendence of urhn papulatlons In many trop!cal and
developing countries on Imported food would lead to severe
effects, even 1f those areas were not affected dI rect I y by
the war. Largs numbers of p-p Ie wou Id h forced to leave
the cl ties and attempt to cu Itlvate the r-lnlng areas of
forest, acce Ierat 1ng the! r destruct Ion and the consequent
rate of extinction. Regard less of the exact dl strlbutlon
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of the Imwdlate effects of the war, everyone o“ Earth
would ultlmtely k Profoundly affected.

9. Even Sma I I Nuc Iear Exchanges Could Trigger Severe
Af ter-ef feets

Relatlvelv Iarae cllmatlc effects can result from SMI I “clear
exchanges’ ( 100-to 1,000 MT). A Scenario Involvlng 100 MT ex-
ploded In the alr over cl ties cou Id produce a tno-nwnth inter-
val of subfreezing land temperatures, with a mln Imum near
-23”c. In this scenario thousands of fires would ta Ignited
and the s~ke fran these f Ires alone wou Id generate a period
cold and &rk almost as severe as I“ the hsell”e (5, OOO MT)
case.

of

IN SHORT:

In the aftermath of a 5,000 MT nuc tear exchanqe, survivors
wou I d face extra cold, water shortages, lack of food and
fuel, heavy burdens of radlat Ion and pol Iuta”ts, dfseas6s and
severe psycho Iqlca I stress -- a I I In twl I Ight or brkness.

It 1s clear that the ecosystems effects alone resulting fr..nn a
Iarge-sca Ie thernwnuc I ear war would k 6X to destroy clvl-
1lzatlon as we know It at least In the Northern Hemisphere.

These long-term effects, when combined w!th the direct casual-
ties from the blast, suggest that e.entua I Iy there mlgh+ b no
human survivors In the tir+hern Hemisphere. H“n!a” b!”gs,
other anlma Is and plants In the Southern Hmlsphere mu Id also
suffer profound consequences.

The scenario descrl &d here Is by no wans the frost severe that
COU I d In!aglned with present wor Id nuc Iear arsenals a“d those
contemp I ated for the near future.

###
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The World After Nuc Iear War
bnference on the Lonq-Term
Wor Idwlde Blo Icqlcal Consequences
of Nuclear War
0ct0b3r 31 -NOvemkr 1, I 983

Gwrge M. Wmdwe I I
Chairman

Car I Sagan
Physlca I Sc!ences

Peter H. Raven
Blologlcal Sciences

Chap I In B. Barnes
Executive D!ractor

Append! x 1

THE LONG-TE~ BI OL~ I CAL
CONSEQUENCES OF NUCLEAR WAR

This paper was prepard fol Iowlng a mtlng of b!olog!sts on
the Long-Term Wor I dwl de Blo Ioql ca I Consequences of Nuc Iear War
(Cambr!dge, hssachusetts, 25-26 Apr I I 19B3). The consensus of
the 40 scientists at the meting Is presented here, assembled
bv the fo I Iowi ng COMMIttee.

PrInc Ipal authors: Paul R. Ehrl Ich, Stanford Un!verslty; tirk
A. ~rwel 1, Camel I Unlverslty; Peter H. Raven, Ml ssourl
Botanlca I tirden; Car I Sagan, Camel I Unlverslty.

COmmlttee: Edward S. Ayensu, Smithsonian Instltutlon; Jos~h
Berry, C3rnegle I nst!tute of Washington; Anne H. Ehr I Ich, Stan-
ford Un!verslty; ThoMs E!sner, @rnel I Un!vers!ty; Stephen J.
Gou Id, Warvard Un lvers Ity; Herbrt D. Grover, University of We.
Mexico; John Harte, Unlverslti of Ca 11fornla, Berkeley; Rafael
Herrera, IVIC, Venezuela; Robrt M. May, Princeton Unlverslw;
Ernst Mayr, Harvard Un I versl ty; Chrl stopher P. McKay, NASA Ams
Research Center; Harold A. Wney, Stanford Unlvers ISy; Oavtd
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Plmntel, @rnel I Unlversl@; John M. Teal, Wds Hole Oceano-
graphic Instltutlon; and George M. Woodwel 1, mrlne Biological
Laboral?ary, MS Hole.
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TMLS 1

m.lPERATORES ~ LIGRT 1.NRS FOWJ127G A 10,000 I= GATON NuCLEAR
WAR IN iXE NOR~ERN HS141SPEERS

(SeVele But plot ~lplausible Scenari.ol

NORTSERN EEMISPHER5 CONTIN.SNTALSORFACE TE44SESA?ORES●

-45aF (-43°C) 4 MO Midlatieudes
-9°F (-23°C]

-63 to -9°F
9 mo Hemisphere

27°F ( -3°C)
-27 to +27°F

1 yr EIemi,sphere +9 to +45°F

SOGTEERW R~41SPHERS CONTINENTAL SURFACE TEMPERATURES*

O°F (-16°C) 1 MO Midlatitudes -27 to +27°F
2,0F ( -~oc] 2 MO Midlatitudes
45°F ( +7°C) 10 MO

-9 to +45°F
Midlatitudes +9 to +550F

NORTS~V BEMISPEERE SQNLIGET INTE24SITTAS PROP034TIOBOF NOm~

.01 1.5 mo 44idlatitudes .003 to .03

.05 3 MO Midlatitudes .01 to .15

.25 5 mo Hemisphere .1 to .7

.50 8 MO Hemisphere .3 to 1.0

SOUTSERN ESWISPEERE SOWLIGET INTENSITY AS PROPORTION OF NORMAL

.1 1 no !4idlatitudes .03 to .3

.5 2 mo Tropics 6
Midlatitudes .1 to .9

.8 4 mo Hemisphere .3 to 1.0

—--------------------------------------_-------, .-,.. ,-..-----
●Coastal areas warmer but vesy stormy
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The World After Nuc Iear war
Con f erence on the Long-Term
Wor Idwlde Blo Ioglca I Consequences
of Nuc Iear War
October 3 I -November 1, ! 983

George M. Woodwe I I
Cha 1rman

Car I Sagan
Physlca I Sciences

Peter H. Raven
Blologtcal Sciences

Chap I In B. Barnes
Execut!ve D!r=tor

PANEL PART I C I PANTS
November 1, 1983

Atmspherlc and Cl lmatlc Effects Panel

Thomas F. ~lone, Mderator (See Program)

Pau I J. Cr.tzen

Dr. Cr”tzen Is current Iy Director of the Max-P lanck-lnst Itute
for Chemistry In Malnz, Federa I Republ Ic of Germany; he pre-
viously headed up the I nstitute, s Atnospherlc Cheml stry Olvl -
slon. W a Isa serves as Aff I I late Professor at the Atmc.spheric
SC! ence Department, Calorado State Unlversl@, Fort cot I Ins.
He was prevlc.usly Sen!or Scle”t!st a“d Director of the Alr
Qua I lV Dlvl slon of the National Center for At fmspherlc Re-
search, Bou I der, Colorado. In 1977, while serving at the E“vl -
ronmental Research Lakratorles of the National Oceanic and
Atmospher Ic Admlnlstratlo” 1“ Boul der, he I-ece Iv& the NOAA
Special Achievement Award.
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G30rgly S. &lltsyn

Dr. blltsyn !s Sen!or Sclentlst at the Institute of Atis-
pherlc Physics of the Acad~ of Sc!ences of the USS2 In
Moscow. He Is an expert In large-scale cl lmat!c dynamics, In
p Ianetary atwspheres and In turbu Iencs thwry. Dr. Go Iltsyn
Is a Correspndlng Mmber of the Academy of Sciences of the
uSSR and Is a Memb.3r of the Joint SClentl f Ic -ml*tee for
World C I I mate Research Programs of the I nternat!onal Councl I of
ScIentlflc Un!ons and the World N9te0r010glcal Organ lzatlon.

John P. tildren

Dr. Mldren Is Professor of Energy and Resources and Acting
Chalrmn of the Energy and Resources Group, Un!versl V of Call-
fornfa, Berkeley. He holds concurrent pos!tlons as Partlcl -
patlng Guest In the Energy and Environment Dlvlslon of the
Unlverslty Us Lawrence Berkeley Laboratory, Facu Ify tinsu Itant
I n the Magnetic Fusion Energy DIv I slon of the Lawrence
Llverrmre Nat Iona I Lataratory, and Sen !or Investigator at the
Rocky Munta!n Blologlca I Laboratory.

He Is Vice Cha IrMn of the Federation of Anerlcan Scientists
and 1s current IY Chairman of the U.S. Pugwash Group and a
mmber of the Execut Ive Committee of the I nternatlonal Pugwash
Councl 1. He 1s a Fel 1- of the American AcadeV of Arts and
Sciences and serves as Vice Chairman of Its C.anmlttee on
Internatlona I Securlti Stud! es.

I n 1981 he was awarded a f lve-year MacArthur Foundation Prize
Fel Iowshfp for d!stlnctlon In the fields of physics, energy and
envlronwnt.

Stephen H. Schneider

Dr. Schnel der 1s Deputy Olrector, Advanced Study Program,
National Center for Atmspherlc Research. At NCAR he also
serves as Senior Sclentl St and Head of the VI sltors Program.
He has written and consulted extensively and has Dartlclpated
In numerous forums on Issues of c I lrnatlc change, food and
energy.
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U8 !S a Founding M6mbar of the Councl I on Science and TKh”ol-
09Y for Devel Opmnt and Is Editor of the Journal c1 Imatlc

=.

Richard P. Turco

Dr. Turco has teen a Research ScIentlst In atispherlc &mls-
try and physics at R~ Associates, Marina de I Rey, Ca II fern Ia
since !971. ~. Turco has mde research contrl btlons In areas
of atmospheric science relat~ to: stratosphere Ic ozone photo-
chalstry, aerosol physics and chemistry, and the chetnl stry of
D I anetary atmospheres. m has served as a memkr of severs I
nat!onal workshops and has written extens~vely on topics con-
cerned with alr PI Iutlon of the upper atmphere. Ha !s cur-
rently a fmmber of the Matlonal Research Councl I 1s Canmlttee on
the Atnwspherlc Ef feds of Nuc Iear Explosions.

)
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PANEL PART IC IPANTS
fiovemLmr 1, 1983

BloloqIcal Effects Panel

G-rge M. *OC we I I, Mderator (See Program)

Joseph A. Berry

Dr. Berry Is a Staff ~ber, Department of P Iant Biology,
Carnegie Instltut!on of Washington, Stanford, Ca I ! fern I a, with
which he has b3en affl IIated since 1972. HO a I so serves as
Assistant Professor, Departwnt of Blologlca I Sciences, Stan-
ford Unlverslty. He holds degrees In Cheml Stry, %1 I Science
a“d Botany. HIs research Interest Is the phys!ologlcal &s!s
for plant-envlronwn+ !n+eraci!on.

Thomas E Isner

Dr. EIsner IS Jacob &u Id Shurman Professor of Blol~y at
Wrnel I Unlverslty, at which he has taught since 1957. t!.3 IS
an ardenf natural I St, whose research deals with the kahavlor
and ecology of I nsects, and with photographic and clnenwto-
graphlc docuwntatlon of Ilttle-known aspects of these anl -
ma Is. He has served as a director of Zero Popu Iatlon Grotih,
The Nature Conservancy, the National Audubon Society and The
Federation of Anmrlcan Sclentl sts and 1s current Iy a memhr of
several cmmlttees of the AMrlcan Assoclatlon for the Advanc-
w“t of Scle”ce. He 1s a Memkr of the Nat!ona I Acade~ of
SC! ences and a Fe I low of the Amer lean Academy of Arts and
Scl ences.

John Harte

Dr. Harte 1s current I y Professor of Energy and Resources,
Unlversl ty of Cal 1 fornla, Berkeley, where he has taught since
I 913. We also holds the posltlon of Faculty Senior Sclentlst
at the Lawrence Berke I ey La bra tory. HIs research has ranged
frm theoretical el~ntary part Ic Ie physics to envlronfranta I
Issues such as acid Preclpltatlon, water resource scarc!ty and
toxic substance test I ng. He Is the author of nurn3rous papers
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and Is a ~mber of and Prlnclpa I Invest lqator at the Rocky
Mountain Blologlca I Lataratory. He has been a membsr of three
National Academy ~nels concerned WI th problems of energy and
environment.

Mark A. Harwel I

Dr. Harwe I I Is Research Assocl ate, Ecosystems Research Center,
and Assl stant Professor, Natural Resources Department, CQr”el I
Unlversltyo He has Inltlated a number of actlvltles relatd to
the eva Iuatlon of the human and natural systms Consque”ces of
nuclear war, amng them ser. ! ng as a membr of the Ecologlca I
Society of Amerlcafs ad hoc cmml ttee on this topic.



Table M-2. ~E responses to can~nts on Draft E IS (continued)

COmnt C0mnK3nts Responses
number

STATEMENT W MUREEN K. MURRAY
Grade 8

Student of H.E. McCracken Middle School

13 Warbler Lane
HI Iton Head, SC 29928

Dear Mr. Sires:

EY-I I do not think that ~u shou Id restart the L-Reactor Ltacause The E IS contains thorough dl scusslons of risks to the publ lc
you and the DOE dontt rea I Iy know the risks and we, the peep Ie health and safety and to the environment as a result of the
of the surrcundl ng areas, do not want to te part of The &aath r6start of L-Reactor. Any exposure of the p.bl Ic to radlatlc.n
tol I that mak% up those statist IG on rl sks. Most of us wou Id resu Itlng from L-Reactor operation would b mln Imal cmpar6d to
Ilke It wry much lf we cnuld Ilve cur whole Ilves and F o“ exposure fram natural or other rfanmade radlatlon sources. The
Ilvlng without the fear of a SPI II or exploslon. I speak for r! sks d“e to possible reactor xcldents are a I so smal 1.
everyone I know and for H.E. McCracken Mldd Ie School In South
Caro I lna (abDut 74 ml Ies auq from the Savannah River P Iant ).
The school dld not wke IM write this. I went to one of your
hearings and I I sten6d to
neutral, ht later on as
rea I IZ6C that the publ lc
should stay closed.

both sides. In the beglnnlng I was
I heard nvre p“bllc speakers, I
was correct: The L-Reactor p Ia”t

Sincerely,

Maureen K. Murray
Grade 8, Student of
H.E. McCracken Mldd 1.3 Schoo I
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Commnt Cmments Responses
number

EZ-1

Ez-2

EZ-3

STATEMENT OF CR. JUDITH E. GORDON
November 14, 1983

SIERRA CLLS3 South Carol tna Chapter

To: Dept. of Energy, Savannah River Plant Oparatlons

Frc.n: Dr. Judith E. Gordon

Re: Draft E IS, L-Reactor Operation, SRP.

I n ~ oral presentation at the Augusta hearl rigs, Octokr 31,
1983, I f“dlcated that I would k subinlttlng additional wrltte”
comments. These are as fo I lows:

1. Implngemnt, p. 4-3, and 5-31. The EIS lndfcates a
cun!u Iatln total of abut 19 f lsh/day. However, mre
recent data suaaest th(s flaure 15 fmre Ilkelv to b3
41.3 f lshlday ~<CS-SR-5, Sa~. Riv. Aquat (c Ecology
Rept, Prellm 83).

2. Thermal d(scharge, 4.1.1.4. This ent(re section IS
efiremely confusl ng kcause of the dlf fere.t delta TIS
used (n the charts and tables, along with varying
rl ver f lows. How do Tables 4-4 and 4-5 relate to the
suggast%d rraxlmum delta T of 9“ C? On p. 4-8 why were
the frost severe 5-day meteorological condlt Ions on IV
based on the short time span, 1976-19~?

3. Fish mnagemnt programs, P. 4-116. This approach Is
of quest Ionable value fu anadramus spec( es, espe-
cial Iy when th~ appear to shoa preferences for par-
t lcu Iar streams (n the rl ver drainage as reported in
ECS-SR-5, sea above. Further, th (s approach offers
nothing for endangered f lsh specl ~ nor does It d-
dress other probl - assoclatd with loss of wetlands.

cEst Iinat% of Impl ngewnt, as c81cu lated from the mst recent
aval Iable data, are presentd In Sect Ion 4.1. 1,2 and Appendix C
of this EIS.

re the response to cmmnt AA-1 rqardl ng COOII ng-nater mlt(-
,gat Ion a Itornat I ves. ,4I so note that due to other canmnts re-
ceived the anal ys Is of the reference ~se thermal dl scharge 1n
relat(on to the August 1982 draft WES @rm(t has ken has
ken deleted In Sect Ion 4.1.1.4. An analytical proc~ure slm-

r to th?,t rmulrd bf the WC for estab Ilshf ng adverse heat
dlsslpat(or! crlterla for the &sign of ult(mte heat sfnks was
us.3d to select the most severe 5-day insteorologlcal conditions
for evalua+fng the b(ologlcal effects of alternative cmling
water systems.

Sect Ion 4.~.2 of the Oraft EIS descr(bed both the feaslbl I(tles
and Ilmlta?(ons of f lshery fnanagew”t alternatives for anadro-
nwus and er, dan~rti species, 1.e., shortnose stur~n. Both
the American shad and striped bass spawn pr (nmrl Iy In the
r(ver. The bluehck herrf “g uses sewral cre6ks and ad jofnlng
f !mdplal ns for spawn [“g throughout nuch of the Savannah River
hsfn. The shortnose sturpn Is a bottan r(var spawner and Is
not ad verso I y affected by the r~tart of L-Reactor bsed on the
biological opfnlon frm the NFS.
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bmn+ Connmnts Res~nses
number

Ez-4 4. Wetlands, p. 5-24. The 1982 EA and this draft EIS
sha a d I screpancy I n wet lands acreage f I gures. For
example, the EA says that SW contains 39,000 acres,
the draft EIS says 37,W0. The wetlands acrsage
lfflPaCtd In the EA IS 2000, but It IS 1600 f“ this
EIS. Whlch f lgures are correct?

EZ-5 5. As lndlcatd fn 3 atwve, it Is not necessarl Iy true
that other SUI table spawn Ing hab(tat exists (n other
streams along the Savannah River (P. 5-30). Also,
since mny areas are privately wned, their protect Ion
Is less I Ikely than that for proper IY mnaged
government ho I d I rigs.

z
& EZ-6
0
w

EZ-1

EZ-8

EZ-9

6. ANSP studies, p. 4-18. Gf ven the Infrequency of these
stud(es, It is unllkely that they have nuch relevancy
to the hea Ith or status of the Savannah RI ver.

7. Rfver temperatures, D. 3-20. In comparing River mile
156.8 and I 18.7, the numhr of tlws the temperature
exceeded 28” C was given for Rfver ml Ie 156.8. What
are these f lqures for River ml Ie 118.7?

8. Radiatfon levels, p. 3-60. Are the 66 Were/year cited
In add(tlon to background radlatlon or Is this
Included?

9. Oose to average (ndlvldual, p. 3-59. A value of 195.3
mem my k average, but ( t hard Iy r~resents the dose
to an average 1ndf vlduai. Most ‘Taveragevv persons do
not receive 9Z.5 mrm of med I cat radfatio” each year,
and these f Igures are thus mls Ieadlng.

The land area of the SRP Is 192,323 acres; standl ng water or
seawnal Iv mist areas tots I 39.870 acres (Du Pent 1983).
Wet18ndS are addressed in Sect f~ns 4.1.1.4, 5.2.4, and Appand(x
I of the E!S.

Recent f Isherles surveys I ndlcate that Steel Creek Is one of
several streams used along the Savannah Rfver by res {dent river
spec(es such as yel low p3rch and crappie as we! I as the anadro-
tmus blueb3ck herrl ng. The f Ioodp la I ns klm Augusta have ken
mdl f lFd fmre by gowrnmnt actl v(t Ies such as flood control,
channel lzat(on, and dredging than fram SRP thermal ef f Iuents
and frm nudlflcatlon ~ private ownershfp. The wetlands
(erg 1nal Iy f Ioodp la f ns ) above Augusta have ken nndl f (ed exten-
s lvely h saveral governmnt-owratd reservoirs. Appendfx C
of this Final EIS con+alns addlt(onal data frm recent
ffsherles studies.

In addlt (on to the ANSP studl es that Mere par formal for 6

J

years, mre extens Ive quant (tat (ve ecol~(cal studies are
current Iy bl ng performed. Mon I tori ng programs are dl scussed
(n Chapter 6 of the EIS.

Records are not kept on the number of excedances of varfous
temperatures such as 28-C at the Highway 301 br ld~ mn ltorl ng
ststlon (River M(le 118.7).

The 66 ml I I lrm per year lnc l“des Imckground gamm radlat Ion
due to cosmic and terrestr lal sources, wh {ch accwnt for
virtually all of It.

The ‘Iaverage-, 1.df vldual referenced 1s -nt to provide a
representative case for cmparl ng levels of rad fat Ion exposure
with those assoclatec w(th L-Reactor restart and op9rat (on. By
de flnltlon, the 92.5-roll If rem value Is the average mdlcal
radlat Ion exposure per person In the Un ( ted States, not the
wdlcal mposure to an average person. It IS recogn lzed that
the radlatlon dose to any speclflc Indlvldual WI II vary from
the average dapend I ng on that parson 15 exposure to control Iable
sources of radf at Ion such as medlca I X-rays. In any case, even
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Ez-10

Ez-I I

If md Ical rad 1atlon was canpletoly deleted as a cons lderat (on,
the doses due to L-Reactor restart and operation stl I 1
represent a sfrml 1 percentage of tnckground rad fat Ion levels.

10. Probb{ 1Itles, p. 4-54. mat Is the =urce of the See the responses to cannnts AY-9 and BL-I 2 regard 1ng
prokbl Ilw f (gures used In this section? probbl Iltles.

11. N-Reactor, p. 2-5. There IS no discussion In th Is See the response to can frent EM-I rewrdl ng part (al production
draft E I S as to why less-than-6-percent P 1uton Ium options.
production at N-Reactor at Hanford was not a viable
opt Ion to restart of the L-Reactor. Is this also
class lfl~ lnforme.tlon?
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C.amm3ni tim3nts Responses
number

FA-1

FA-2

STATEMENT OF L. L. GADDY

L.L. Gaddy, Mnsult(ng B(olog(st
Rte. 1, Mx 223

Walhal la, South Carollna 29691
[ 8031 638-2863

November 12, 1983

Mr. M.J. Sires, I I I
Assl stant Manager, Wealth, Safety, h Envlronmant
Dept. of Energy
Savannah Rfver Operations Off Ice
A f ken

Mr. Sires:

Th 1s letter Is to register ~ oppos!t (on to several of the
coollng water alternatives proposed [n Sect Ion 4.4.2 (Volum 1 )
of the Oraft Envlronmnta I Impact Statefmnt for the L-Reactor
Operat Ion: Savannah River Plant, Alken, S.C.

1. Dfrect 0( scharge of Therm!al Ett Iuents Into Steel Creek.

I am opwsed to this alternative bcause of the known
consequences. H(gh water temperatures would Mke most of
Steel Creek and som of the Savannah RI ver f loodplal n
uninhabitable by mst I ( fe forms. The endangered American
a I Ilgator and the Wood Stork (proposed endanger~ ), both
of wh lch are ncu present here, could not surv[vo In such a
thermal ly-strassed envlronwnt.

Second Iv, d I rect dl scharge of thermal ef f Iuent uou Id
Possl bly transport wntamlnatd al Iuvfuw-radfoces lum
accidental !Y released from the L-Reactor (n 1954- 1968--
downstream In suspended solut Ion, relntroducl ng this
now-burld radiocesfum Into the food cha(n.

See the responsesto ccmIm9nts AA-1 and AB-13 regardl ng cmll ng-
water ml t 1gat (on a Iternat Ives.

S=t (on 4,4.2 describes each alternat lve COOI( ng-nater system
cons I dered. The rembl I lzatlon and transport of rad(oceslum
has been mns Idered for each alternative. Cam Ideratlo” Is
gl v6n to radloces (um transport In relat (on to the t Iml ng of
mlt(gatlve actfon Implewntatlon, before or after restart of
L-Reactor.



Table M-2. NE responses to cunwnts on Draft EIS (contfnued )

Comment Canwnts
number

Reswnses

Il. AI 1 ,Qnce Throughn Systems PrWosed.

FA-3 I am especfal Iy opposed to the dlverslon of thermal ef -
fluent Into Pen Branch, parts of wh lch are relat (vely
prlstlne. In 1981, I surveyed Pen Branch for endangered
and threatened Plants for the Savannah River Ecology
Laboratory. I found no such plants; however, I dld O*
serve several Interesting bogs and f loodplaln canmunlttes
a long the Manch. These wmmun I t I S--SOW of wh Ich were
dominated bf relatively Mture trees--would b destroyed
under the Wnce Tbragh Cool Ing W Dfvers Ion to Pen
Branch,, plant.

FA-4 I found much of the DE I S tw general, wlth 1ltt Ie or no hard
data c1 ted [n mm ases. In Ilght of the statement (n the
press that the entire EIS process WI I I cost around 1.5 ml) I(on
dol Iars, I was surprl sed to f I nd that frost of the studl es ct td
were done prior to 1982. It seeffi that none of th Is tmney went
for the col lect [on of additional envlron~ntal data. In the
final EIS, I think (t would k Interesting to see an Itemized
account of the costs of the E IS.

Respectful Iy suhltted,

Alternatives to direct df scharge, other than dl vers Ions to Pen
Branch are cons f&red; thef are ccinpared (n Sect Ion 4.4.2.5. ,

\

Also see the r6sponse to canmnt AA-1 regarding uwll ng-ater
m~t lgat (on a Iternat Ives.

i

r \1As descr Ibsd (n the E IS, ME has expended about $204 ml I I (on I
nvdernfzlng and renwat(ng L+eactor. The Oepartfmnt has also
spant over $5 ml I I [on In environmental studl es and reports.
Twelve pub)lc hearings have ken held In South Carollna and
Georgl a, and an extens (w Supprt docutmnt I lbrary has teen
assembled. WE WI I I cent Inue to conduct extens lve envlronfnen
tal st,jdies, Includ( ng assessment of ground-water Impacts and
thermal mltlgatlon. AIw see the response to Canment ~-2
reyrdlng additional data that have &n lnclud6d since the
Envl rpnmntal Assessment.

L.L. Gaddy
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z

A
0. FB-1

F13-2

STATEENT W KERRY OJWE

The Snake Rfver Al I iance
SOx 1731

Boise, ID 03701
208/344-9 16 I

Novembar 14, 1983

Mr. Melvln Sires
U.S. Oepartwnt of Energy
Savannah River Operations Office
Post Off ice Box A
Afken, South Carol ]na 29801

SUBJECT : UJMMENTS ON ~ I S FOR L-REACT~

Mr. Sir=:

The Department of Energy and the management of the Savannah Spec) f lc, quantitative eva Iuations of the f,npacts of the
River Plant have consistently downp Iayed the effects of the L-Reactor restart were developed and publ]shd In the Env!ro” -
Start-up of the L-Reactor on the Savannah R I ver area. The wnta I Assessmnt. These impacts are further deta i I ed in the
environmental impact the Savannah River P Iant WI I I have on the EIS.
future of the Savannah River area she” I d dictate a high level
of hones~ and a wi I I Ingness to do whatever can Lm done to
protect the tots I envf ronrrant from P I I ut ion a“d e.entua I
damage.

However, It se- c Iear that the OOE does not share In this OCE was charged bf the President with restarting L-Reactor.
thlnklng. The 00E avoided doing a ccunplete EIS until legal Iy WE has consistently expressed its Intention that the restart
hardpress%d to let the publ Ic cmwnt on this project. wi I I b.3 in accordance with al I app I Icable Federal a“d state
Further, the DOE1s att I tude throughout this process has teen *“vironwntal protection regulations.
one of el imtnating hurd Ies to start up the L-Reactor. Never at
any time In the rmnths surroundl ng this controversy has the 00E
gf ven any sign that there was any sfgni f icance p laced on the
concerns expressed ~ the p“bl ic and state and Iota I ant itles.
Cost and ttw factors have consistently outw~ighed co”cer” for
the future.
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FB-3 The Snake River Al (1 ante, an Idaho cl t)zens 9 group, r6quest6d a ~E d)str)tuted cop)es of the EIS to nwre than 750 individuals
copy of the L-Reactor draft El S in a letter to VMI dated Octo- and groups and p laced copies In 19 I ibrar Ies. A CWY’ of the
ber 7. You chose to respnd tv our letter on October 25, stat- EI S was Intended to b sent to the Snake River Al I iance on
ing that a COPY of the Draft E IS was enclosed. No E IS was en- October 25, per their rquest; however, an error in the dlstrl -
closed, and we mistakenly assun!ad it wuld te can{ng under Mt Ion of thls COPY occurr6d. COE has corr=ted the prob Im
separate cover. As of Novemk3r 14, the last day fOr CcnI~ntS, anti has agatn sent a“.ather copy of the draft E IS to the Snake
the EIS has not arrived. This Wrt of disrsgard for publlc in- River Alliance.
vo I veme”t Is 1ndlcat Ive of the Department of Energy Js attitude
a kut the L-Reactor start up f n genera 1.

The NEPA process was formu Iated to ‘tenccurage productive and
enjoyable harrmny htween mn and his environment; to promote
efforts which WI I I prevent or. el )minate damage +0 the environ-
ment and biosphere and st (mu late the hea Ith and wel fare of man;
to enrich the understanding of the ecologlca I Systms and
natural resources Important to the tit (on. . .ll The OOE has
chosen to di sregard the intent of thls PI Icy and has violated
the publ (C trust I n their hand 11ng of the L-Reactor start-up.
The wop Ie of the Savannah R(ver area Ilve under the double
threat of death by nuc Iear war, and death ty nuc Iear rnaterla I
contain I nat ion. The abuses of shorts I ghted management mst stop
1f we are to survive. The L-Reactor shou Id not be restarted.

Kerry Cooke for the Snake River
Alliance
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STATEMENT OF PAUL F. WALKER, PH.D.
Klein Walker Assoclatos, Inc.

68 Ho I wort hy Street
Cambr Idge, Massachusetts 02138

Telephone: (617 ) 497-6360

11 Novembr 1983

Mr. M.J. Sires, Ill
Assistant Manager for Hea Ith, Safety and Environment
U.S. DepartMnt of Energy
Savannah River Operat ions Off ice
P.o. mx P,
Afken, South Carolina 298o1

Dear Mr. Slre5:

The purpose of this letter Is to provl de written com~nts on
the draft Envlronw”ta I Impact Statment, ‘-L-Reactor Operation
Savannah RI ver P Iant, Al ken, S.C. ,l! dated Septemter 1983.

For your In formatlo”, I am a nmtional security analyst and
president of a social science co”s”lting firm, Kleln Walker
Associates, in Cambridge, MA. For addltlo”al personal
background, I wou Id refer wop le to a recent article, **Smart
Weapons 1n Nava I Warfarer, (Scient If Ic Amrlcan, May 1983), and
a Wk. Winding Down: The Price of Oefense I St ed: www York
T(mes, 1979; 2“d ed: w.H. Freeman, 1982). I will restrict my
cunnmnts to the ,,need,, requlr-nt for L-Reactor.

FC-1 The draft E I S pos 1ts In Chapter I that L-Reactor Is required (n
order ‘-to Increase the supply of weapon-grade P Iuton (“m to a
level that WI I I sat(sfy “ear-term r~u(rments,, for
nvdern lzat Ion and Improvmnt of exf $t Ing stockpl Ies as wel I as
for n~ weapons systms (pp. l-l - 1-2). ~. Rob3rt L. Shoup,
author of Chapter 1, exp Ia( “s that these p Iuton (um demands are
driven by former Presfdent J Immy Carterts 1980 Nuc Iear Weapons
Stockpl Ie Mennra”dum (NwSM), later updatd by Presfdent Ronald
Reagan 1n November 1982. He also states that congressional Iy
delayed or non-funded wea~ns systems *tdo not s(g”l f I cant Iy

See the respunses to cmmnts BL-16, BL-18, BL-19, and EU-I
reqrdf ng ne6d and production a Iternat (ves a“d the scc.pm of
this EIS.

The Nuclear Weapons Stockpl Ie Mara”da (NWSM) re+ 1~~+ the
latest reqtilra”ts for pluton (“m; these requfremnts are based
on ef forts to fmdern I ze and Improve stockp i I ed nuc Iear weapons
and to provide warheads for nw weapons systems scheduled for
dep Ioymnt durl”g the next decade. The program to ~der”lze
exl sting weapn systems (nrnl ves replacl ng 01 der nuc Iear
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change short- and ( nterwd 1ate-term rq u 1rments that L-Reactor nuc Iear warheads and exl stl ng & I I very systans w(th mdern,
mst help to sat(sfy!’ (P. 1-2). safer, and nure ef fectlve warheads. Modern Izat (on, in ~nY f n-

Such a cursory exp Ianat fon for the fundawnta I ratlona Ie bhlnd
stances, has led to r~ Iaclng older warheads that used uranium
enriched In the 1sotopa uran (urn-235 with new warheads that use

the restart of L-Reactor (s inadequate and mst k mre ful Iy weapons-grade P I uton (urn.
exp Ia(ned (n the f lnal report. Pol(t(cal and mllltary delays
and cutbacks, bth past and proposed, (n the mjor nuc I ear
weapons prografm have bean consl derable In recent years. They
have e(ther Mt ken taken into account here or the NWSM has
recent 1y 1ncreased 1ts demand for P I uton I um for exl st 1ng
warhead test Ing and mdern Izat(on (as canpard to n- weapons
orocuremnt).

There are current Iy at least nine major nuc Iear weapons ( n
product (on (product (on qals f n parens). Three of these are
kmbs: B-61 Mods 3 and 4 (1000) and B-83 (2500). one IS an
B-(nch art(l Iery shel 1: W-79-1 (800). Three are cru(Se
m(ss( Ies: W-84 GLCM (560), w-80-O SLCM (758), and w-80-I ALCW
[3500). And two are talllstlc mlss(les: w-B5 Pershing II
(380) and W-76 Tr(dent C-4 SLBM ( 1440).

There are a Isa at least another S(X nuc Iear weapons In ROT6E
phases: W-87 MX ICBM (1055), W-87 Tr(dent I I *BM (1440), w-B2
15~ artll Iery shell (1000), w-81 SM-2 shfp defense m(ss(le
(500), and mssible antt-suharlne and ant(-balllstlc m(sslle
systems (Zoooi ) .

One of the% systems, MX or !tPeacekeeper, !! has been cut kck
f ran a projected dep Ioyrrmnt of 200 ml SS( Ies carrying 2000 MIRVS
to ha If th(s numb.3r. Severa I other Systms have b.3en de I ayed
(n program developn’rant and production due to funding,
PO I ( t lca 1, andlor techn (Cal problems. Oefense Department
Program Acqul 51 tion RWorts show, for example, the fol Ic.wing
f I ve major de Iayslreduct fens:

Pershing I I - Procur-nt of 91 postpos6d from FY83 to
FY84.

‘Tomahawk SLCM ; Pemant reduced In FY82 from 88 to 61
and (n t 76> f rw

ALCM - Procurement reduced In FY B3 from 440 to 330 and
cance~ for FY84 and FY85.

~ - Procurement reduced In FYB3 from 110 to 84.
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~ - Procurement reduced (n FY8S from 9 to O.

These f Igures lnd(cate a clear reduct (on of 1000 warheads and
delays of 1-4 years duration of another 1200*. (See Annua I

and the Defense

w Ueawn Sysfem for

I f the planned product Ion of L-Reactor Is plutonlum suff lclent
for 15* warheads annual Iv (as rewrted h a Deoart,nent of
Energy of flc(al, t4sw York Times, ” January’ 16, 1983), then lt (s
clear that further evtdence (s required In order to adequately
justify L-Reactorls restart.

In ddltfon to real past production &lays and cancel Iatlons of
nuclear weapons, the E I S needs assesswnt tnust a 1s0 address
(tSelf tu arms control and dl sarmamnt plans of the current
u.S. Admlnlstratlon. Th(s Is essential, given the integral
nature of arms control % nat fona I secur I tv and the sens 1t I VI tv
of near- and 1“termadf ate-term weapons project Ions to arms
negot (at Ions.

Pres I dent Re.aga” has proposed reduc ( ng &p I oyIn3nt of Persh 1mg
, , Is and ~L~,5 ,“ E“r~pe to 420 ~~ ,e~~, *o~~ 150 1=* than

presently pr&lcted. In strategic arms negot(atlons, U.S.
proposa Is have Inc Iud& a one-th(rd redutilon (about 2500
warheads) 1n dep Ioyed MIRVS and a f 1fty-percent r6duct lo”
(about 4000 warheads) In P Ianned cruise mlssl Ie deployments.
I n addltlon, S6cretary of Defense Cas~r Uelnbrger announced
(n Octobr, 1983 the withdrawal of about 1400 tact (cal nuc Iear
weapons from Europe over the nefl f 1ve years.

Shou Id these rductlons, both unl lateral and negot fated, k
rea I 1zeal, the procureImnt of nuc Iear weapons over the next
decade MY be rduced by as much as 4s. In addltlon, the
aval Iabl I lty of weapons-grade mterfal fran d=anmlssloned
weapons WI I I rise.

I n I lght of such @st program reduct Ions and delays, and of
future I lkely arms control and other drawdowns, the current and
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future stockpl Ie of nuc Iear weapons wou Id “ot te In need of
p Iuton lum produti(on capacl~ of L-Reactor.

Sfncerely,

Paul F. Walker, Ph.D.
President

PFw/f I




