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My name Is Yaron M, Sternberg, Ph,D., and | am a professor
of Civll Englineering at the University of Maryland, College
Park, Maryland, My area of expertlse Is groundwater hydrology
with emphasis on migration of contaminants Tn groundwater, My
professional experlence Includes a number of hydrogeological
investigations of solid waste and hazardous waste sites as well
as remedtal actlon feasibliity studies.

The followlng comments on the Draft Environmental [mpact
Statement (EIS) on L-Reactor Operation, Savannah River Plant
(SRP) are restricted to groundwater issues and are based on a
review of the Draft EIS as well as a number of other publica=~
tlons refarenced In the Draft EIS, The primary goal of the
review was to assess the avaluation In the Draft EIS of the
impact on groundwater quality as a result of the proposed
startup of the L-Reactor, Groundwater contaminatlon has al-
ready been detected in a number of areas within the SRP boun-
darfes, |In particular, serlous groundwater quallfy degradation
has occurred in the viclinity of the M-area settlIng basin and
the old TNX baslin, Reportedly, groundwater monitoring, mathe—
matical modeling, and pllot operations for remedial action have
baen conducted In suspected contaminated areas., The Draft EIS
contalns only |imited Information on the status of the correc-
tive action taken to protect and/or restore the groundwater
quality at SRP,

A serfous flaw Tn the Draft EIS is the lack of hydrogeclog-
Ical data for the immediate vicinity of the L-Reactor. In con-
trast, the F and H areas have baen the subjects of Intensive
hydrogeological studles, The stratigraphy of the aqulfers
present at those locatlons as waell as the plezometric head data
in the varlous geologlcal unlts are aval lable, Areas F and H
are approximately 10 km north of the L-Reactor area, The Draft
ElS suggests that the geological and hydrogecloglcal conditions
at the L-Reactor site are similar to those in the F and H
areas, However, there are no data to substantiate this clalm,
The closest plezometer screened in the Tuscaloosa formatlon is
about 7.5 km sast of the L-Reactor (P54) and apparently there
are no piezometers In the Congares formatlion, Water table con-
tours In the vicinlty ot the L-Reactor area, given In Figure
F-24, are based on a 1973 report; apparently, more recent data

The SRP ground-water concerns, Including M=Area and old TNX
basin, will be the subject of a separate NEPA process as noted
in Section 6,1,6 of *this final EiS, See also the response to
comment AJ-1,
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are not avallable. The conclusion That can be drawn based on
the data presented Is that only sparse data are avallable for
the L-Reactor area, The Flinal EiS must include sufficlent data
to delineate In detall the geology and, the groundwater ragime

at the site and should explain varlations, 1f any, betwsen pre-
vious and prasent groundwater condltions,

The Draft £15 reltes to a large extent on data presented by
Siple {1967), In particular, seepage velocltles computed for
@ach of the major stratigraphic units are based on [Imlted
hydraulic conductivity and gradients data, and assumed effec-
tive poroslties, The velocity values are used to compute
radioactlve decay rates, and travel time of groundwater to dis-
¢harge points In surface streams, Groundwater velocltlies are
rarely constant In time or space and i+ is not uncommon to ob-
serve velocities In the fleld that are an order of magnltuda
higher than computed values, The report does not indicate
whether the estimated velocities have been verifled in areas
where a large amount of data Is avaltable, l,e,, F, H, and M,
In order to evaluate the actual velocities under field condi-
tlons, fracer studies should ba conducted in the viclinity of
L-Reactor area and the results compared with the computed

unsinac
VA iUToe

The Draft EIS suggests that Tt Is unlikely for pollutants
in the L-Reactor area to contaminate the Tuscaloosa aqul fer
because the hydraullc head of this aqulfer at this location Is
higher than that In the Congaree Formatlon, The location of
areas where there Is a head reversal between the above two for—
mations Is glven in Figure F-29, The map suggests that the
head in the Congaree Is higher than that In the Tuscaloosa only
around the M-area and In the vicinity of Par Pond, The report
states that "the map is constructed by subtracting two plezo-
metric maps for which data are somewhat sparse.,” However, no
Information is given In the Draft EIS on (1) what data was used
In developing the above flgure, and (2) what is the future an-
ticlipated head difterence In view of the contlnuous decrease of
plezometric head in the Tuscaloosa formatlon, and future In-
creases In pumping rates, In recent years water use for Irri-
gation has increased rapidly near SRP, Most of the increase
has occurred in Allendale and Barnwall Countles from walls in

The ground-water travel times from F~ and H-Area seepage basins
to Four Mite Creek were calculated from measured flow rate
values presented in the draft report "Technical Summary of
Groundwater Quallty Protection Program at Savannah River Plant;
Volume | - Site Geohydrology, and Solid and Hazardous Waste"
(DPST-83-819), A conservative trave! time of 4.4 years was
assumed for tritium transport from the L-Reactor seepage basin
to Steal Creek, As the L-Reactor seepage basin will not
recalve contlinuous, large volume dlischarges of low pH waste-
water {as Ts the case for F- and H-Area basins), a travel time
of at least 4 tIimes thls value is actually expected from the
L-Area seepage basin to Steel Creek, Sectlons 4.1,2.2 and
Fo2.10 have boen revised to reflect this information.

Informatlon an development of the Tuscaloosa-Congaree head
ditference map is presented in Appendix F and DPST-83-829,
Also see the response to commant EN-24 on head di fferential,

Groundwater flow directlons in the Congaree and Tuscaloosa
Formations have been plotted on the maps identlfying the major
offsite groundwater users, These maps show that the flow In
these formatlons wlll be under the SRP to tha Savannah Rlver
and will not reach offsite users in Barnwell and Aliendale
Countles. Also ses the responses to comments AJ-1, DA-4, DA-5,
and DA-8 regarding groundwater contamination and the barrlers
aforded by key clay unlts to the downward migration of

contaminants,
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the Tuscaloosa Formation, |f this ftrend, coupled with antict-
pated Increase I[n groundwater use at the SRP faciif+ty, contin-
uvas, the prasent head dffference of about 12 feet at the
L-Reactor area may decrease and llkely be reversed, The conse-
quences of possfible plezometric head reversal must be addressed
In the Finat EIS,

A numer(cal model to assess the (mpact of groundwater wilth-
drawals trom the Tuscaloosa aqulfer on water levels In the
aqul fer was proposed by Martne and Routt (1974), The sensitiv-
Ity of the model depended on the accuracy of the plezometric
head, Based on an accuracy of 3 and 5 feet head dlffargnce be~
tween nodes, the_estimated flux was about 65 cfs (105 m”/min)
and 30 cts (48 m>/min), respectively, An error greater than 5
teet was consf{dered to be not probable, Groundwater usgge from
the Tuscaloosa aqulfer at SRP (s proj:gfed to bse 35,7 m3/mln
based on present (1982} rate of 24,3 m’/mfn plus 1t,4 m”/min
due to the Increased use at L-Reactor. The total withdrawa!l
rate from the Tuscaloosa aquffer (s estimated at 70 m”/min, ex-
cluding any fncreases from municipalities, Indusfrles3 or other
heavy users {n the area, |f the actual flux {s 105 m”/min,
+hen present discharges amount to 70% of the estimated flux,
However, It the #lux s less than 100 m”/min, which 5 quite
likely based on the above model, then plezometr(c levels fn the
Tuscaloosa aquifer will continue to declfne, The fact that
leveli have been declining suggests that the estimated flux of
100 m”/mi{n may not be accurate. Because the Tuscaloosa aqul fer
{s an {mportant source of water, a detafled Investi{gation of
this formation Is essentfal particularly fn view of the fact
that fn one area this aqulfer has already been contaminated,

Because of the Importance of groundwater as a source of
freshwater, fnformati{on Is needed on both the relat{ve Impact
of the varlous activities {plannad and accidentall) {n order to
make a complete and accurate environmenta! assessmant, The
praesent state-of-the-art of mathemat{cal modeling has this ca~

Such a
data base for the L-Reactor area s lacking and, theraefore,
only quatitative analysis or a highly sfmplistic quantitative

Sea the response to comment FK-14,

The £S5 provides extensive dfscusslion of potenttal Impacts to
the ground waters beneath the SRP from operation of L-Reactor
Including potenttal tmpacts from a cooling lake that could be
used to mitigate direct thermal discharges. Analysis Is based
on empirical models develcoped from SRP study data, The pre-
dicted {mpacts are very small, thus there (s no need for more
sophisticated modeling analyses In L-Area, 1n additfon, alter-
natlves to the use of the L-Reactor seepage basin are presented
in Sectfon 4,4,3, As noted (n response to comment EN-24, the
Impacts to public health and safety would be very small from
L-Reactor seepage bas{n contamfnants that might migrate to
ground waters (n unfts beneath the McBesan Formation,
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one can be parformed, Mathematical models such as FEMWATER and
FEMWASTE, developed at Qak Ridge Nattonal Laboratorfes, shoutld
be employed to assess locallzed head reversal at pumping cen—

tars, hor{zontal and vertical potent{al migratfon patters, and

to provide an accurate picture on the groundwater fiow regime
in the vicintly of L-Reactor area,

The L-Reactor ofl and chemical basin reportedly recefved (n
excass of 1 x 10° gallons of waste water through 1979, The
chemical composition of the waste discharged to the basin (s
not stated and must be disclosed In the Final EIS, Although
the Draft EIS states that present and future contam{nation of
the shal low groundwater between the L-Reactor area seepage
basfn and 5teel Creek (s expected (trit(um and strontium 90} no
monltoring data fs avallable; monitoring wells have only re—
cently been fnstalled. A detalled quantitative analysis of the
present contaminatfon In the vicinity of the L-Reactor area
should be addressed {n the Fi{nal £1S5, Such an analysis should
{nctude water qualfty, contam{nant plume de!lneation, migratfon
rates, proposed preventative and remedial action, etc,

The Draft EIS states that during operaf!on ot the
L‘t\GﬁClGl", radi{cactive materials will be u|SCnE|‘gGu to a saap—
age basin and "these discharges w!l! cause contamination of the
uppermost layer of the water table aqu(fer (Barnwe!!l Forma-
tion).," The Draft EIS concludes that the "subsurface contami-
nation mfgratfon (s controfied by the rate and dfrect(on of
groundwater flow, the adsorptive capabtiities of thes sediments
and hydrodynamfc dispersion., The sediments of the SRP exhfbit
greater hori{zontal than vertf{cal hydraul{c conductivities, en-
hancing lateral movement, Thus rad{ocactive contam(nants enter-
{ng the water table are expected to flow to a point of outcrop
on Stee! Creek," The above sfafements are qualitative In
nature and are not substantfated anywhere within the Draft
EI1S, Expecting the groundwater to flow from one polnt to
another In a given time (s [(ndicative of the present serfous
uncertainty In the data base. All of the above statements
shoutd be substanti{ated by developing an extens{ve data base
and conducting simulati{on studies using a verifiable mathemati~
cal model,

See the response to comment DA-11,

A detailad ground-wafar table elevaﬂon map for the L-Area (s
prasented in the EIS {Section 3,4,2,1). This establishes the
direction of flow and gradient a!ong the flow path (490 meters
long) from the seepage basin to Steel Creek w{thin the Hawthorn
and Barnwell Formations, Based on the ground-water etevation
map, the contam{nant plume wiil folilow the water table surface.

The F- and H-Area seepage basin and SRP Burial Ground plumes
provide wxisting physical models for the L-Reactor seapage
bas{n plume {see Du Pont, 1983; DPST-83-829 for additional de-
tafls}. The SRP has discharagd contaminated wastawatar +o
segpage dasfns in the central part of the plantsite, (ncluding
L~Area basins, since the m{d-1950s, The movemant of radiocac-
tive mataerials with ground water has been studied, mon(tored,
and modaeled extensively to determfne movemant pattern/rate, To
date, no contaminatfon of the Tuscaloosa Aquifer (n this area
has occurred,
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Large volumes of ligqulds contalnfng nonradicactive hazard-
ous materfals and low levls of radfoactive waste have been
discharged to the F and H seepage basin since 1954 and 1855,
roespectively., The groundwater (s contaminated to a reported
depth of 20 meters throughout most of the distance between the
basins and the seepline springs, The contamination consists of
radfoact{ve etements, mercury, and nitrate. The Draft EIS pro-
vides little monitoring data and no informatlon fs glven on
whether remedial actfon (s proposed and, (f so, what (s the
status of the Investigation, Serfous contaminatfon has been
detected (n the vicin(ty of M-area and significant concentra-
tfons of organics have been detected (n softfs at a depth of
about 200 feet, (1000 ppb of Trichloroethyiene at the S(iver-
ton Road waste site,) The volatfle organfcs (n the groundwater
In the vicinity of tha M-area settling basin are sstimated at
27,000 kg with addftfonal 24,000 kg residing [n the unsaturated
sofl, It should be pofnted out that these estimates, glven In
the Draft E1S, are preliminary, and the total welght may be
sign{ficantly larger,

Based on the above documented contaminatlon, {t+ (s obvious
that adding waste to the F, H, and M-areas as a result of the
startup of the L-Reactor would contribute to further contamina-
tion and aggravation of the problem, The above arsas should
not recelfve any additfonal waste loads., Instead, remedfal
measyres should be taken to restore the quality of the ground-

Fiur+hammaen coanann hacime chaald mAady hn icad amgw o

water rurTRermors, Se8page Gasins sSnourd NoT oo used aNywnere

at the SRP for the dlsposal of any hazardous matertal bacause
such activity poses a potentfatl serifous health hazard to users
of the groundwater,

It should be noted that the [ssue of nonaqueous phase
ligulids (NAPLS) Is not discussed {n the Draft EIS. Most halo~
genated organic compounds such as trichtoethylene are denser
than water and wil) sink to deeper units, The diraection of
movemant of such NAPLS does not necessar(ly calnci{de with that
of the native groundwater, The presaence of NAPLS and thelr
of fect on the groundwater supply should be addressed in the
Finat EIS,

See Sectlons F,5 and F,6, Du Pont {1983; DPST-83-829) and
the response to comment DA-Z2,

Sectfon F,5 provides ground-water monltoring data, Also see
the response to to comment DA-2 on Incremental analyses of

L-Reactor support facilifties (mpacts, the response to comment
DA-3 on separate NEPA review for the SRP ground-water protec-
tion program, and the responses to comments DA-6 through DA-8

regarding hazardous materfal dfsposal at SRP,

Sections 5,1,1,2, and F.5.4 have baen expanded to discuss
chlorinated hydrocarbon contamination {n M-Area, protectfon of
publfc health, and planned remeadlal actions,
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EN-52 In conclusion, the Draft EIS falls to properly address the See the responses to comments AJ-1, EN-23, EN-47, and EN-49,

groundwater lssue, i.e,, what Is the potentlal for a serious

health hazard to groundwater users, The EIS addresses the

hydrogeology of the L-Reactor area from a rather simplistic

quantitative polnt of view., This treatment Is a result of a
signiticant lack of data on the geology and groundwater hydrol-
ogy at the L-Reactor area, An expilcit data base for this area
should be collected and used as an input to a mathematical
model to be used for predicting the probable outcome of varlous
planned and accidental activitles, Such state-of-the-art
modals are commonly used In siting of hazardous wasta facliti-
t1es and should be employed In the preparation of the Final EI5
on L-Reactor operation,
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SAVANNAH RIVER LABORATORY DPST-83-643
TECHNICAL DIVISION
DISTRIBUT ION
J. L. CRANDALL D, E. HOSTETLER
H, M, BOSWELL 0, Re JOHNSON
M. R, BUCKNER 1, M, MACAFEE
T. V. CRAWFORD Fe Jo MCCROSSON
P. L. ROGGENCAMP W, R. MCDONELL
H, P, OLSON (3) G. F. O'NEILL
H. E. MACKEY SRL RECORDS (14)
L. A, HEINRICH
MEMORANDUM JUNE 29, 1983

TO: P. L. ROGGEMNKAMP
FROM: D, E, HOSTETLER

ALTERNATIVES TO L STARTUP: NEW PRODUCTION REACTOR

INTRODUCT |ON

An alternative to renewed operation of L-Reactor for increased

ma . - v i g e o
production of nuclear meterlals would bs ths construction

operation of a New Production Reactor (NPR),

-t
aniyu

This report describes a conceptual design for a low temperature
heavy water reactor with no electriclity generation (LTHWR-NE)
fo be bulilt as a new production reactor at the Savannah River
Plant (5RP}, The reactor design Is based on the proven SRP
reactor deslign with enhancements and state-of-the-art
equipment, Aluminum cladding temperatures would be +the same as
with current operations,

The power and productivity of the new reactor would be greater
than |~-Reactor by about 30f, However, the estimated +ime from
authorization to startup Is 10 years, Thus an NPR could not
contribute to materlal production until late 1993 at the
ear|iast,
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SUMMARY

A prellminary conceptual design for a low-temperature heavy
watar reactor with no electrlicity generation ls descrlbad which
Is patterned closely after the current SRP reactor design;
however, several enhancements have baen Included, These

Include:
o Full containment systems
o Dp0 detritiation systems
o ECCS reclrculatlion system
o Coolling water recircutlation (cocllng towers)
© Improved cooling for assemblies during discharge
© Medernized control rooms

The reactor Is desligned to operate at 3150 MWt, The reactor
contains 696 fuel assemblies which could be elther of the type
deslgned for tritlum production or for plutonium production,
The reactor would alsc be capable of producing a varlety of

dl fferent Isotopes, a teature which has been proven by the

current SRP reactors,

!s« FACILITY DESCRIPTION

A, Site

An NPR would be located on an unused parcel of land of
approximately 100 acres probably in the vicinlty of Par Pond,
The site would be cleared to provide space for the reactor, and
admintstrative bullding, cooling towars along with cleared
areas Inslde and outside fences to provide for adequate se-
curity survelillance, A site layout Is shown In Figure 1,

B. Schedule

Construction of an NPR at SRP would require preliminary studies
and anaiyses as weii as finai project design and construction,
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The estimated tIme from project authorlzation to startup Is
nearly 10 years, Thus, If the project were authorlized at the
beginning of FY 1984, startup would be no earliler than FY
1993, The probable project schedule and mllestones are shown
in Filgure 2, The project steps are llsted below with comments
on salected |tems,

(1} Technlcal Data Summary (TDS)
The TDS would provide the data necessary for the complete
spacl flcation of the reactor system with particular empha-
sis on systems which would be different from existing SRP
raactors,

(2) Environmental Impact Statement

The sump Is placed balow the reactor to catch the core in the
unllkely event of a core meltdown,

The following descriptions of systems and components are pre—
liminary bacause they represent minimum safety requfirements,

Addl tional redundancy may be expected In some systems in the

final deslgn,

G.1 Contalnment Bullding

The primary function of the contalnment buflding is to provide
an essentlally leak-tight barrier agalns+t the uncontrolled re-
lease of radloactlivity to the envircnment, This butlding is a
selsmic Category | relnforced-concrete rectangular underground
structure with a hemlspherical dome, Flgure 3 1s a side view
of the contalnment bullding and the above ground bullding which
surrounds the containment dome, Figure 4 shows the side view
of the contalnment bulilding which Includes the disassembly
basin and CAD equipment and area. Above ground level, only the
cylindrical sheli and dome covering thls shell s considered a
part of the contalnment bullding, The majorlity of the contaln-

ment building 1s below ground level,
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FIGURE 1,

Schematic of Proposed LTHWR~-NE with Cooling Towers
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The =20 ft and =40 ft+ levels are shown to scale In Figure 8 and
9., The arrangement of the primary loop heat exchangers and
reactor tank is similar to the P-Reactor layout, The primary
loop heat exchangers can be replaced by moving them onto the
ratiways on elther slde of the =20 ft level and sl|iding them to
the lower end of the rallways. A sealed opening Is provided at
this point. The openings are shown In Figure } at the two cor-

nare ~é Fha sroantalnmant kbl ldina In Flauwrae A and Q. +ha EMCC
TIF T G4iiG T, a9

HOIS U Tnao LONTAIonell wur raitige Yyur @S v [PV}

systems and main clrculating pump motors are placed such that a
concrate shield |s between them and the reactor, The shielding
is such *that personne! would be able to work In these areas
during actual reactor operatfion,

In Flgures B8 and 9, P Indicates a pump and PM a pump motor,

The upright cylindrical portifon of the contalnment has an out-
slde diameter of 80 feet, measures 150 ft from ground level,
and has a minimum wall thickness of 3-ft, The dome portion is
a hemlspherical-shaped head having an Inslde helght of 37-ft
and a 3-ft thickness of relinforced concrete, The Interlor sur-
face of the containment structure is l|lned with 1/4-In, staln-
less steal plates,

A calculation of the contalnment pressure following a LOCA
indicates a conservative peak value of approximately 23 psia (8
psig), Assumptions used in calculating this pressure were:

o The contalnment spray system Is Inoperable,

o No heat is transferred to the contalnment structure or
contalnment heat removal system,

o Thg free vwlume of the contalnment bullding Is 1198 x
10° cuble feet,
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The estimate of the peak contalnment pressure fs signiflcantiy
less than those calculated for typical LWR's (about 50 psig),
Because the design pressure fs relatively low for a contalnment
bul tding, deslgn of the reinforced concrete structure does not
requlire unusual methods to provide resistance, The flat por-
tlon of the ground level roof in Figure 3 will be supported on
girders and columns of reasonable sizes such that sufficlently
large spans (up to 50 ft) can be designed without difficuity,
Conventional methods of anchorling the relntorcing steels of the
high rise tower are applicable, since the uplift force due to
Internal pressure Is less than 20§ of the welght of the tower,
Tha auxillary bullding on top of the contalnment has the struc-
turail effects of supporting the tower as bracings and the flat
containment roof as trusses, The thickness of the containment
enclosure Is limlited by requirements of blologlcal shlalding
and tornadoe misstle protection rather than the overpressure due
to accidental steam ganeratlon,

G.2 Contalnment Spray System {(CS5)

The CSS is designed to preserve the Integrity of the contaln-
ment bullding by removiag thermal energy from the contalinment
In the evant of a LOCA and remove lodine from the contalnment
atmosphere if core damage occurs. Thls system comprises two
redundant tralns (or subsystems), each of 100% capacity, Each
train consists of a spray pump (4000-gpm capacity}), a 360-
degree spray head |ocated In the contalnment bulilding at the
+60-ft level, spray heads in the =20 ft and -40 ft+ levels, and
a heat exchanger (shared wIth the SDCS), and assoclated plping
and valves, Each train draws Independently from a demineral-
Tzed water tank contalning 200,000 gallons of borated light
water, In additlon, a sodlum hydroxide storage tank contalning
9000 gallons of 20% NaQH solution and two Independent mixing
systems are provided for lodine removal, The NaOH solution
mlxas with 10§ of the containment spray flow In an eductor
located In a side stream from the pump dlscharge, and the mix-
ture Is Injaected Into the pump suctlon, The spray eductor
mixes the solutlon and metaers for proper pH control,
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STATEMENT OF WILLIAM A, LOCHSTET, PH,D,

The Pennsylvanla State Unlversity
104 Davey Laboratory
Universtity Park, Pennsylvanla 16802

Department of Physics

11 Novembaer 1983

Mr. M, J, Sires, |11

Asslstant Manager for Health,
Satety and Environment

.5, Department of Energy

Savannah Rivar Operations 0f#f,

P,0. Box A

Alken, S,C,, 29801

Dear Mr, Sires:

Enclosed are my comments on the Draft Eavironmental |mpact
Statement on L-Reactor Operation at Savannah River Plant,
DOE/EIS~0108D, Pleass note that the opinions and calcuiations
presented do not necessarily reflect the position of the
Pennsylvanta State University,

| wlll be looking forward to the Filnal Environmental Impact
Statement, Would you also please send me a copy of that Final
EIS when it is avallable,.

Sincerely,

wWm, A. Lochstet, Ph,D,
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Some Envirommental Consequences
of L Reactor Operation
by

Willtam A, tochstet, Ph.D,
The Pennsylvanla State Unliversity*®
November 1983

The Department of Enerqgy (OOE) has prepared a Draft
Enviromnmental Impact Statement on the resumption of oparation
of the L-Reactor at the Savannah Rlver Ptlant, DOE/E15-0108D
(Ref. 1). The L Reactor operated from 1954 until 1968 for the
purpose of producing special nuciear materiais (piutonium) for
nuciear weapons (Ref, 1, P, 2-7), Thus, the design of thls
reactor 1s over 30 years old, and does not reflect the l|earning
that has been achleved since, In particular, water 1s pumped
Into the reactor vessel at the top and out thru connectlons at
the bottom, In the case of the break of an exit pipe, the
cooling water would simply run out., Modern reactors deflect
the exiting water to connections near the top,

2-13), This Is similar o the rate of heat production In
modern commerclal reactors. For example, the heat productlion
rate at Three Mlle Island unit 2 had a maximum rate of 2772

Wi, 1f the L reactor were to operate contlnucusly tor one year
at its "typical® rate of 2350 MW, it would fission 1300 1b (600
kg) of uranjum = 235 (U-235)}, Slnce natural uranium usually
contains 0,71% of the lsotope U-235, [+ will be necessary to
obtaln at least 85 metric tons (long tons) of uranium metal to
fuel thls reactor for one year, Since the avarage uranium mlll
operates at 96% efficlency, at least 88 metric tons of wranlum
will have to be mined. The uranium mill wlll leava 4%, or 3,5
metric tons of the uranium in the mill talls which are dis-
carded, These talls witl also contain 1,5 kg of thorium=230,

*Affillation for ldentification purposses only,

The design of the L-Reactor, as that of all other SRP reactors,
has been upgraded since fnitial startup In 1954 and currently
reflects the lessons l|earned during the long period of SRP
reactor operation as noted on p. 4-42 of the draft €15 and Tn
Appendix J, In case of a pipe break, the ECS is designed to
provide adejuate core cooling, no matter where the break
occurs, l,e,, also In the case of an exit plpe rupture,

E0-2 The power of the L reactor |s quoted as 650 o 2915 MW (T), The environmental effects of uranlum fus!l requlrements for
with a typical operatlon at 2350 MW(T) (Ref, !, PP.G-11, | Ight-water power reactors (Including those ef fects postulated

by Pohl)} have been examlned extensively Tn a number of publlic
procesdings conducted by *he NRC. In each instance, the
hearing board has reaffirmed that radon releases assoclated
with such raquirements are ",,.a mlnute fraction of the radon
that 1s released Into the atmosphare from other sources...."
and that the ",,. incremental health risk to the population
stemming from the fuel cycle emissions (If Indeed there Is any)
Is vanishingly small,,,," (USNRC, Atomic Licensing & Appeal
Board, ALAB-701, November 19, 1982),

The uranlum fuel requlirements for L-Reactor are significantly
less than those of a nominal light-water power reactor,
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In 1976 Pohl polnted out that the thorium decays to radium-226,
which In turn decays to radon-222, which is a health hazard
(Ref, 2), The uranlum=238 in the mill taliings decays thru
several steps to radon-222 and should be consldered, as was
noted by the NRC In GESMO (Ref, 3), The total dacay of this
3,5 metric ° ns of U-238 and 1,5 kg of thorlum=-230 will yleld
5.1x1011 curles of radon-222,

Bacause radon-222 has a halt |lfe of only 3,8 days, some
radon-222 atoms decay before ascaping from the tailings plle
into the atmosphere. At present some recent mill taltings
plles have two feet of dirt covering, In this cases, the EPA
estimate (Ref, 4) ts that about 1/20 of the radon produced
ascapes to the alr, Thus, only about 2, 5x10! curiss of

radon escape to the alr.

The populatlon at risk is taken to be the United States,

stabl lized at its present number and distribution., This Is
simllar to recent estimates taken by the NRC (Ref, 5),.

Further, the NRC has suggested that a release of 4,800 curles
of radon-222 from a western mine site, would result in 0,023
axcoss degghs In the present population, This provides a ratio
of 4,8x10 deaths per cur&e released (Ref, 6), Applying

this tactar to the 2.5x101Y curles of radon released, results
in 121,000 deaths. if should be recognized that these deaths

occur over a long time, governed by the 4.5 blllion year half
1162 of U-238, This ls also a minlmum estimate, due to the
need for greater amounts of urantum than are 1ndlcafad here,
This estimate also assumes that the U,S, population ts not
decimated by a nuclear war, In this case, the Impact of L

reactor operation would be qulte different,

E0-3 To conslder nuclear war, it is necessary to estimate the The natlonal policy on nuclear weapons, thelr deployment, and
contribution of L reactor production to that war, For the the need for Increased weapons is beyond the scope of this EIS,
moment, assume that the breeding ratio of the L reactor is
1,0, Then, In each year of operatlon, 1300 |b (600 kg) of
plutonfum will be produced, Since each nuclear bomb contalns
about 10 kg of plutonium (Ref, 7, £, 182) this means 60
warheads for each year of productlon, Since typical targets In
a nuclear war have populatfons of 50,000 or more, conslder an
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average population of 100,000, Thus, one year's productlion of
the L reactor would destroy 60 communitles and six milllon
people,

This reactor would enable the death of six milllon clvilians
for sach year of operation, That is the same as the number of
pecple killed within Germany (i.o. Jows) during WW Il. This
holocaust was treated harshly at the Nuremberg trlals of war
criminals after that war, The princlple established there, Is
that each person Is responsible for their own actlons, and it
is not enough fo clalm that one Is simply followlng orders,
This principle of International law should be applled here,

The National Environmental Pollicy Act of 1969 (NEPA) requiraes a
comparison of the costs and beneflts of a federal project., In
this case, it has been shown that the costs of one year of
operation 1s 121,000 deaths, Ten year's operation would result
In over a million deaths, This is to be compared with the
benefits, The benefits are six miilion deaths for each year of
oparation, or sixty million {60,000,000) deaths for ten years
of operation, 60,000,000 deaths Is not a beneflt, There Is no
benefit, NEPA requires no operation of the L reactor, The
declslon Yo restart the L reactor In January 1984 Is contrary
to NEPA, |t is necessary to perform a cost/beneflt assessment
fully and in good faith as required by the court In Calvert
Cliffs Coordinating Committee v, USAEC 449 F, 2Znd 1109 (D.C.
Circ,, 1971):

We conclude, then that Sectlon 102 of NEPA mandates a
particular sort of careful and Informed decision-making
process and creates judiclally enforcable dutles,...

But If the decislion was reached procedurally without
individualized consideration and balancing of environmental
factors=-conducted fuily and In good faith=-=it s the
responstiblility of the courts to reversae,

Thus the declslon of DOE must satisfy NEPA rather than the FY
1983-1988 Nuclear Weapons Stockpl le Memorandum of the president
(Ref, 1,, P, 5=2},

Sea the re:zponses to comments AB~4 and AB-%5 regarding the

discussion of costs vs,
this €15,

benef[ts and the discusslion of need in
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EQ-5 1t is suggested that restart of the L reactor with Its present See the responses to comments AA-\ and AB-~13 regarding
coollng mathod would result In the discharge of water at 70°C coollng~water mitigatton alternatives,
{1589F) to 80°C (176°F), at the reactor outfall, It is
further suggested that this water would enter the swamp at
40°C (104°F) to 45°C (112°F) (Ref, 1, P, 4-B), This
would be a clear violation of the Clean Water Act, Such opera-
tion must not be considered, aven temporarily,
EO~6 Sectlon 8,2 lists Irretrievable commitments of resources for L NRC has presented the annual electrical energy requirements for
reactor operation, The discusslon does not indlcate the uses enrichment of the fue! for a nominal 1000 Mwe LWR [10 CFR
of these resources, In particular, energy is used to enrich 51.20(e) - Tabla 5-3) as 323,000 Mw-hrs. As indicated In the
the fuel! uranfum (Ref. 1, P, G=11), and the electricity used in response to comment EQ-2, the enrichment requirements for
the enrichment process should be Included as a committed L-Reactor would be less,
resource,
EOQ-7 Prior to the accident at Three Mile 1sland Tn 1979 the NRC con- Sea the responses to comments BL-2, BL-3, and BL-4 regarding

sidered accidents with 100§ fuel fallure as belng too Improba-
ble to consider, O0E should, must, consider 100f fuel failure
accldents In this case, In particular, It Is unllkely that a
large fuel failure accident would be contained, The emargency
coolling system can supply water at 53,000 liters per mlaute
(Ref, 1, P, G-42), Howaver, the bullding sumps are pumped into
tanks with 2.1 milllon liter total capacity (2,100,000 liter)
(Ref, 1, P. G-43), These tanks will fill up In 40 minutes,
After that time water wouid flow to a 190,000,000 liter exca-
vated basin (Ref, 1, P, G-43), Such flow would release very
farge quantitles of radicactivity to the environment, That may
have been considered acceptable as reactor safety when the
plant was deslgned In the early days, but Is clearly unaccept~
able today, In particular, the letter of Arthur H, Dexter
which appears in the Draft (Ref, 1, PP K=-74 to K-79) provides a
very direct discussion of accidents which must be addressed,

It 1s not (after TM1) credible to merely say that an accident
with 100% failure is too low in probabllity, The 100% fuel
falture accident must be contalned., 11 did happen at cne large
reactor In 1979 and may happen agaln, although by an entirely
different Initiation scemarlo., Slnce the events that led to
the TM| accldent are so wall known, It is clear that that exact
sequence will be properiy handled when it happens. Further, as
DOE Indicates, the L reactor design s rather different, so
that axact sequence Is meaningiess at the L reactor,

analysis of accidents inwelviag 100 percent fuel-melting,
As noted In Section G,5.6 of the £15, no fuel melting Is
expected In any probable loss-of-coolant accldent, In the
unlikely event of fuel melting, only minimal quantitlies of
fisslon products and other contamination would be axpected to
be carrled to the 190-milllon-liter earthen basin for the
reasons discussed In Section G.5,.6,

Several sectlons of the EIS were specitically written to
address Mr, Dexter's comments, Seae also the responses to
additional comments made by Mr, Dexter in comment letter CW In
thls appendix,

See the response to comment BF-7 regarding design differences
that make SRP reactors less susceptible to accldents resulting
from Inadequate cooling (TMI type of accident) than commerclal
powesr reactors,
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This draft EIS Is deficlent in many aspects, There 1s no
discussion of the opsrations required to supply fuel to the
reactor, In particular, 1t is shown here that the mining of
uranlum for one year's fuael supply wlil lead to at least
121,000 deaths, There Is no consideration of the environmental
impact of the product {plutonlum), or of I+s possible use in
warfare, The proposed method of once=thru reactor coolling does
not protect the environment, And, finally, the discusslon of
loss of coolant accident is totally Inadequate, Thls Draft
doses not satisfy NEPA, Further, the proposed actlon to restart
the L reactor does not satisfy NEPA and other requirements,
Including the Clean Water Act,

=
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Ses the responses to comments E0-1 through EO-7,
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STATEMENT OF JOHN H, MACLEAN

November 11, 1983

Mr. M, J. Sires, LI

Department of Energy

Savannah River Operations Office
P,0, Box A

Aiken, 5,C, 29801

Ra: L-Reactor

There are several polnts In the draft EIS that should be
clarifled:

1, On page 2-2 of Volume 1 of the draft EIS it is stated that
although theoretically weapon materlials, i,e,, Plutonium 238
could be produced directly from existing spent fuel from com-
merclal l ght-water reactors, this is not a practical alterna-
tive as the Atomic Energy Act prohibits the use of fuel pro-
duced In commerclal reactors for the productlon of weapons,

EP=~1 This statement Is misieading. The productlion of weapons See the response to comment BY-2 regarding the use of spent
materials from commarcial reactors is not theoretically pos- fuel as a source of plutonium,
sTble - Tt is possible, Second, commerclal spent fuel is Just
a nicer name for auclear waste compased In part of plutonium
238 and 240, The L-Reactor wlil not produce any electriclty,
tt's only purpose Is *o produce nuclear waste composed of this
same plutonium 238 and 240, Thls waste will then be chemically
saparated so that the 238 becomes concentrated with a low
percentage of 240 remalning, Technically, the only difference
between the two wastes - those produced by commerclal reactors
and those produced by L-Reactor Is that the L.-Reactor waste
will have a lower amount of 240 prior to chemical separation,
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Commerclal waste 1s readlly avallable, AY the moment, no one
In government or business has a solutfon to the problem of
permanent dispositlon of this waste, At the moment, the waste
is being burled on the piant site of commercial nuciear
reactors, Since they are not designed for this, their lack of
land space wiil force some of them to shut down In the not too
distant future, A limited part of the waste Is going to Barn-
wall where the uranium 1s chemically separated from the pluto-
nium and is re-used. This exlsting Barnwel! operation is al-
most identical to that contemplated at L-Reactor with the only
real difference that lega) title to L-Reactor nuclear waste |s
In the name of the Dapartment of Energy while the other is In
the name of Georgla Power, Duks Power, etc,

Using commerclal waste would mean that the plutonium 238 could
be produced without any delay due to problems with contalnment
domes, coollng towers, cesium In drinking water or destructlon
of 1000 acres of marshliand since no re-start of L-Reactor would
be necessary, Using commercial waste would mean that commer-
clal reactors would not have to bury thelr waste on site and
possibly have to close down as space runs out. |Instead, it can

be shipped to Savannah River Plant or Barnwel!l for separation,

The bottom line is that it will save everyone money by using
commarclal waste. It will save the power user as commercial
reactors wlll have a longer Iife, I* will save the government
money by not having to pay for restart construction, possibly
cool‘ng tower or containmant dome, Certalnly it will save
money as tar as hol!ding public hearings and writling environmen-
tal studies ad nauseam, The only people who might lose money
is DuPont., TFinally, 1t will save the people of Beaufort, Port
Wentworth, Savannah and Augusta their peace of mind and maybe
thelr health,

Your response that the law forbids It cannot go
however, AT page 5-1 of voiume i of The Draftv
President Reagan to wlt:

u
—a
L= |

"As a matter of policy, national security requlrements, not
arbitrary constraints on nuclear availabllity...shall be
the limiting factor In the nuclear force structure,"
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EP-2

EP-3

Runnfng throughout the EIS [s the theme that there c¢an be no
delay as to start up of the L-Reactor for our natfonal security
{s at stake, |f this (s true, | can see no opposition from
President Reagan (not from Congress constdering thelr vote on
the mi)itary budget) for an amendment to the Atomic Enargy Act
altlowing commercial waste to be reprocessed so as to saeparate
out plutonfum 238, If ocur national secur(ty was at staka [n
1980 surely [t was worth a try to amend the Act, since (f suc-
cessful, no delay (n upgrading our weapons would have oc-
curred, As (1t (s, the DOE's proposal to restart L-Reactor has
resulted in a delay of weapons upgrading from 1980 to 1984 -
the projected starting date of the L-Reactor,

Please comment on the above as well as what efforts have bsan
made to allow commarcial waste to bs used [(n weapons mater|al
production,

2, Another point that needs classiffcatfon Is tha aumber of
cancer deaths and genetic defects that will result because of
the L-Reactor, At one point (n the EIS (t (s menti{oned that
there will be 4 per thousand cancer deaths per year and 7 per
thousand genetfc defects, (page 5=17) At other places thess
figures are montloned as excess deaths, |f the figures are

really based on per thousand population you can't bs asking 400

Savannahlans to die a year and 700 bables to have defects
because of the L-Reactor? You must mean the percentages are
based on exfsting cancer deaths and defects. You need to clar-
{fy in the final EIS axactly how many cancer deaths and defects
can be expected i{n the poputlatlon from Augusta to the coast,
Also explain the di{fferent figures on pages 5-17 and 5-19 for
these.

3, Your maln reason for not bullding a cooling tower (s that
it w())l delay L-Reactor startup, (.e., national security con~-
siderations, You do not deny that a cooling tower will mean
lower amounts of water bafng pulled from the Savannah River, or
that Steel Creek will be less affected with the consequence
that the cesfum (n the bed will not be flushed out {nto the
Savannah River, | can find no reason for the cocling towsr not
befng bullt, You state {n the EIS that {t+ could be bultt {n 8
months and then simply cut {nto the L-Reactor system, Thus,

See the rasponse to comment CT-1,

See the responses to comments AA-1 and AB-13 reqarding coolling-
water mitigation alternatives,

NUS Corporatfon did not "recommend" cooling towers as a pre-
ferred alternative. The preliminary presentation to DOE-SR
prepared by NUS and as acknowledged by NUS used engfneer({ng and
environmental factors that were treated with equal weight, The
tact that cooling towers ranked higher was an output of the
rating system amployed and was not a sufficlent basis for a
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you could have no delay In the startup and 18 months from now recommandation, Since the NUS presentation additional
you could sTmply cut It In, This would protect Beaufort and alternative cooling-water systems have bean analyzed, Also see
Port Wentworth's drinking water, The 3% million cost Is negli- the response to comment AA-1 regarding coollng-water
glble considering the cost of startup and the protection a alternatives,
coollng tower would give., Furthermore, your own consultants
(NUS) recommended it,

EP-4 4, You have not adequateiy expiained how the cesium got into Discussions on ths ceslum~137 relsasses from P= and L-Arsas to
Steel Creek, Obvlously there have been leaks from the primary Steel Creek are provided in Sectlons 3,7,2,! and D,f.1. As
coolant to the secondary coolant to 5teel Creek, Why not have contalned In these sections, these discharges resulfed from
a third loop In the coolling system and have monlfors in the leaking reactor fuel olements wlth cladding fallures that
secondary and third cooling loops to detect leaks? A coollng exposed the underlylng fuel to the spent fuel storage and
towar would also help in thls regard as it could serve as a disassembly basln water, and not from laaks betwsen primary and
last resort holding tank bafore Steel Cresk In case of a major sacondary cooling-water systems,
1eak,

EP-5 5. MNowhere In your £1S do you explain what has been done to Sea the response to comment CF-3 regarding the scope of L-Area
the L-Reactor. As | understand IT the pipes were rusting and restoration and safety improvements, and the response to
plgeons were nesting in the reacfor. Cartainly there had to be comment CU-3 concerning matal fatigue and ef fects of neutron
metal fatigue from the 12 years of operation, Please explaln radtation upon the reactor tank,
what parts of the L-Reactor were refurbished or replaced for
startup, as It bears on the safety aspect of the system,

EP-6 6, Nowhere in the EIS5 do you explaln why plutonium from the See the response To comment BL-19 regarding use of material
old bombs and missiles you seek to replace cannot be reused from retired weapons, Additional information on this subject
rather than making new plutonium. This needs to be addressed, has been Included In Sectlon 1,1 of this EIS,

EP-7 7. Prior to the refurbishing of the L-Reactor, the monitors The TiD's referred to are used in The environmental radloleg-

for alpha and other radfation were TLD's whlch are Inadequate

as they take a cumulative measurement, not an Instantaneous
one, Ffurthermore, they were located on the perimeter, not in
the stock area, From now on you are going to use gamma spec—
trometers which are more accurate, However, are not your fig-
ures In the EIS for radlation dosage based on the Inaccurate
TLD measuremants of past years and thus, unreiiable?

ical mnitoring program, This program is designed to monitor
concentrations of radloactivity In the environment (air, water,
soll, veqgetation, and animals) outside SRP facliities and asso-
clated gamma radiation levels, and will be continued to be used
in this manner. The results of the monitoring program are
reported annually, as in the 1982 annual report, DPSPU 83-30-1,
entitled Environmental Monitoring In the Yicinlty of the
Savannah Rlver Plant,

The environmental radiological monitoring program is different
from the radiocactive ef fluent monitoring program, The latter
Is designed to characterize and quantify alrborne and llquid
radioactive releases from SRP facllities, The radioactive
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EP-9

EP-10

8. Your Ei5 stafes in essence that security at the SRP is
adequate. The enclosed articla from the Georgfa Gazette of
Novembaer 3, 1983 says otherwfse, 1s Rapresentative John
Dingell correct that the DOE's own report of January 1983
concluded that safeguards were "a shambles?™ Why does the EIS
say otherwise?

9, The final EI1S should contain the list of radfation doses
cons ldered safe by the NRC fn 10 CFR 20, Although the EIS

wirtuslly Araune tha rasdar In $§inurac *heowr ara maaninmlace
FirIugaIy UUmiia TOT 1 @ausr i Ty O3y 0Oy Ol O Uiy 1933

withoyt a guide as to how many rems are constidared safe, You
should put the NRC's tablas (n the EIS and also state how DOE
diffars from those and why you are following DOE's safety
standards, not NRC's, Also, a definitional sacti{on would be
very helpful for the publfc to understand rad, rem, curle,
etc, As [t stands now the EIS (s unreadable as {t consists of
mostly chart after chart with little explanation, You should
gear the final £1S to layman's level even (f {t takes a dozen
volumas to do It, | enclose copies of 10 CFR 20 which | think
should be {nciuded,

10, Nowhere {n the EIS does (t mention what result the
L-Reactor will have on the (ndustrf{es down river, Many f(ndus~

LN ey Covammum Camnde amd linlan Mome 1e0a Shile cmbae (o
LN St au\.ll a5 Jaavaliiahit rodds anu uhvohn S O USB TS WHvoel (R1}

productfon. |f cesfum radfation {s a concern to the

ef f tuent monitoring program (s described in Section G.3,1.5 of
the EIS. Included In thts program are cont!lnuous fn-stack
monftors for gaseous radfoactive releases, using gamma spec~—
trometry and for trit|um using fon chambers, Particulate
retleases that would {nclude alpha eml{tters are monltored based
on the analysis of perfodic filter samples drawn from the
stack,

The radi{oactive effluent monitorfng program ptanned for
1 =Raactor fs similar +o that used for al) SRP roactors in +ha

past, The estimated releases reported (n the £15 are based on
actual reactor experi{ence (n the past at SRP using reliable
measurements,

DOE i{s in compiiance with the agency's orders regarding
safeqguards and security, This topic fs discussed briefly In
the EIS to inform the reader that appropriate measures are
being followed.

The DOE radiattion protection guides (0OOE Order 5480,1A, Chapter
11) are comparable to tha NRC dose !fmits contalined in 10 CFR

20 far a nraduaetinn $fanili+y Alen can *ha racnancac 0 Srme
4V TOr @ proGuciion 7aCiiTYe. RS0 588 Thie TeSplnsas ¢ Com

mants BF-6 through BF-8 regarding radiation protectrion stand-
ards and differences between SRP and commercial )ight-water
reactors,

Volume 1 of this EIS contalns a glossary of techntcal terms
used (n this EIS, The summary, located (n the front of this
EIS, has been revised in an attempt to provide a more readable
summation for the lay reader,

The same detectfon of liquid radloactive raleases to the Savan~
nah River assumed for avaluating downstream drinking water con~

Aol fane Laiid manily R umbtam iend far fadacdrial Anessasas
LR Ol WD WAUTUY QU Ry I wa)w= UaTd TV 1NUUdSY 1 OF Pu) PuUacs

downstream, Since *the resulting concentrations of
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EP=-11

EP-{2

EP-13

EP-14

EP-15

communities drinking from the Savannah River Is (¥ not also a
concern of ¢ndustry, What effects w!lll the radiatfon have on
(ndustrial water use?

t1, Doesn't thermal dfscharges contemplated because of the
L-Reactor exceed lim{ts for class 8 streams currently set by
the 5.C. Department of Health and Environmental Control? How

are you golng to get around this (n order to get a permit?

12, ODoesn't the effects of a meltdown at L-Reactor exceed
those permitted by NRC In 10 CFR 1007 Why not comply with
NRC's ffgures even though you are not required? Also, doesn't
the cumulative radlation dose following startup exceed by a
tactor of 2 NRC standards? Again, why not comply?

13, The final EIS should explain (n {ts "Acclidents which have
happenad" sectfon how the SRP reieased 479,000 curies of
trittum [nto the atmosphere In 1974, the largest of any nuclear
facility {n history, How did (f happsn and what prevents It
from happening again?

14, Please give details fn the final E1S of where you will be
drawing your operators from and the experlence and training
they will have, The TMI acclident was compounded by operator

error bacause of {nadequate trafning, L-Reactor cannot afford
+hat

15, Would you consider making avaflable a guided public tour
through the L-Reactor on specific dates as the concerns of
those at the hearings might be calmed by actually v(ewing fhe
satoty systems?

radionuciides are well below EPA drinking water standards and
assoc{ated radfatf{on doses are low, L-Reactor startup and
operation wilt not affact the suftabl(lity of the water for
fndustrfal use,

See the response to comment AA-1 regarding (ssuance of an NPLES
parmit for thermal discharge,

See the responses to comments BL-2 and BL-1} for L-Reactor's
abllity to meet dose criteria of 10 CFR 100, See the responses
to comments BF-6 through BF-8 regarding the comparabllity of
DOE and NRC radfation protection standards.

See the responses to comments AB-10 and BA=-4 regarding tritium

The program to staff and train sufficient operating personnel
was (nitiated In 1980 along with the program to refurblsh the
reactor, All supervisors and operators that wilil be responsi-
ble for operating L-Reactor wiil have been fully trained and
certifled (n accordance with SRP's formal trafning program,

Al} will have on-the-job operating experience obtained at the
operating SRP reactors along with specfal trafning on the minor
dif ferances between L-Reactor and the other three SRP reactors,

Tours of the SRP facflitles {(including L-Reactor) are
restricted due to security requirements, DOE, will provide
lecturas to fnterested persons, groups, and organ(zatfons on
request,
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Table M-2, DOE responses to comments on Draft EIS (continued)
Comment Comments Responses
number
EP-16 16, Flinally, the real problem, with the startup of the As dlscussed Tn Section 5,1,2,8 of the EtS, operatlion of

L-Reactor Is that the L-Reactor s not the problem. Instead,
It 1s the miltlons of gallons for high and low level radio-
active waste that are stored In the ground, You should just
move It to some salt mine In Nevada and get It away from popu-
lation centers and the Tuscaloosa acqulfer, |t doesn't matter
how careful you are, danger exists of a leak and subsequent
polsoning of the aquifer, The result will be to turn coastal
Georgla and South Carolina into a desert, Already toxic chemi-
cals from the M-area seepage basin have contaminated the aqui-
fer (Vol, 11|, page 0-83, EIS) and wells have beaen closed In
towns near SRP (Sav., Morning News, 5/8/83),

Very truly yours,
John H, Maclean
JHM/ah

cc: Sen., Mack Mattingly

L-Reactor will produce 380-760 cubl¢ meters of concentratad
high~level waste each year, The Defense Waste Processing

Facl llity, now under coastruction Is scheduled to commence proc-
essing this waste into borositicate glass beglnning In 1989-90
for eventual disposal In a Federal geologic repository. No
liquid low-lavel waste is expected to result from L-Reactor
operation., No wells have been closed In any towns near SRP due
to contamination from SRP, nor has there been anv evidance of
such contamination, See the response to comment AJ-1 regarding
ground-water contamination,
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Table M-2, DOE responses to comments on Draft EIS

(continued)

Commants

Responses

STATEMENT OF JOHN M, CROOM

QUANT I TAT IVE APPLICAT IONS
Environmental and Statistical Sclences
1000 Montreal Rd, 55A
Clarkston, Ga, 30021

November 14, 1983

Mr, M, J, Sires, |1t

Health, Safety and Environment (DOE)
Savannah River Operations Offlce

PO Box A
AlL

Alken 5C 29801

Dear Mr, Sires:

| am pleasad to submit these comments prepared for Energy
Research Foundatlon on the DEIS for L-Reactor, Savannah Rlver
Plant, These comments are Iin additlon to my comments on Appen-—
dix D submitted directly by Energy Research Foundatlon, These
comments pertain to impacts to flish populations and focus on
portlions of Volume 1: Sections 3 and 5,

| have a Ph, D, In biology and have worked in radlation
ecology, poputation modeling and environmental impact assess-
ment as a consultant for the last seven years, | have served
as a tachnical witness before EPA and FERC and have consider-
able axperlence In preparation and review of environmental
Impact statements. | hope that my comments are of use to you
In preparatlon of the EIS for L-Reactor operaticn,

Sincereiy,

John M, Croom
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Table M-2, DOE responses to comments on Draftt EIS {continued)
Comment " Comments Responses
number "
Comments to DE1S L-Reactor
EQ-1 Population Impacts to Savannah River flsh species Includes The cumulative impact of Impingement on Savannah River flshes

those killed directly (entralnment and impingement) and popula- due to L-Reactor operation Is dascribed in Section 5.2.5.3 of

tion reduction resulting from habltat destruction and concomi- the E1S. The Impact of direct discharge on the fishes of Steel

tant reduction In biological energy Input (allochthonous datri- Creek and swamp are discussed in Section 4,4.2 and 5.2.5.1,

tus), The DEIS does not estimate total Impact as it falls to

take Into account habltat destructlion and impingement, and the The determination of the total size of the fish population In

ef facts each has on the size of fish populations In the Savan- the Savannah Rlver Ts beyond the Intended scope of the exten-

nah River, Only entralnment Is estimated as a percentage slve flshery studies being conducted by both the DOE and the

Impact on upper Savannah River fish speclies (19% for C-, K~ and Georgla Depertment of Natural Resources, However, Sectlo

L-Reactors Inclusivel, 6.1.3 of the EIS describes the 2-year comprehensive cocling-
water study which will assess the entrainment, Impingement, d
thermal impacts of SRP operations on river fish populations
from Augusta downstream to the area of sait water intruslon
(River Mlile 40), The State of South Carolfna, the State of
Georgla, the U.S, Environmental Protection Agency, the U.S.

\_Eish and Wildilfe Service and the U.S. Army Corps of Engl
articipating In this study,
€Q~2 Currently, approximately 1400 acres of SRP wetlands are thaer- The Impacts of wetland losses as related to river fish popula-

mally Impacted as a result of once through cooling; operation
of L-Reactor as proposed will lIncrease this to a total of
approximately 2100 acres or 10% of atl SRP wetlands wlth access
to the Savannah River, SRP wetlands are essentlally the upper—
most wetlands of the Savannah River as (1) Hartwe!l Reservolr
Is only approximately 40 km upstream from which little organic
matter Is contrituted to the Savannah River, and (2) the 40 km
of the Savannah Rlver above SRP has littie watlands because (1
Is In the pledmont (most wetlands occur in the coastal plaln),
Wetlands serve as primary processors of allochthonous detrltus
and breeding, nursery and feeding areas for native and migra-
tory fish specles of the Savannah River, Destruction of wet-
lands must be taken Into account In the EIS as an Impact to
Savannah River flsh populations; In the DE!S, wetland destruc-
tion Is not related to fish populations.

tions due to the operation of L-Reactor are described in Chap-
ters 4 and 5 and Appendices C and | of the EIS, Also sse the
responses tc comments DR~-1 through DR~3 regarding wetlands and
flshery Impacts,
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Table M-2, DOE responses to commonts on Draft EIS (continued)
Comment Comments Responses
number
£0-3 Total fish population Impact of L-Reactor operation must in- A mark-recapture program was Included in the adult flish surveys

clude all Impacts assoclated with water withdrawal from the
Savannah River; the DEIS only addresses entralnment In a way
that results In a quantitative estimate of population impact,
The DEIS provides an estimate of total fish (by specles) ex-
pected to be Impingaed at L-Reactor and a total for all reactors
but falls to raelate total Impingement to flsh population Im-
pact, Flsh surveys durlng 1982 and 1983 included unit-area
alectro~flshing and hoop net collection. Hoop net collactions
could have besn used for a mark/recapture program but, if it
was not done, 1t is too late now. FPopulation estimates of fish
species can be obtained by scaling up the numbers of each
species collected in unlt-area etactro-fishing, Wwhlle such
population estimates may be Inaccurate due to collection
method, the estimate could be used to estimate Implingement Im-
pact and would be better than nothing, |f extrapolation from
eisctro~fishing coiiections is considered imprudent because of
method shortcomings, Impingement Impact can be estimated as a
ratio of Implngement/entralnment from studies in simllar rivers
or southeastern US cooling reservoirs, |t Is essentlal that
fish population impact be assessed as "fotal expected popula-
tlon reduction® from all causes. Adding Implngement and habil-
tat destruction to the (9% entrainment {mpact may resuit in a
total population reduction as high as 30%, Such an Impact
would be dangerous to the viabllity of upper Savannah River

Impacts lass than this possible lmpact have
resulted in dacisions to obviate the impact through construc-
tlon of cooling towers or other alternatives to once-through
coolling,

fish populatlons,

for both 1982 and 1983 using hoop nets and electrofishing,
However, sutflclent numbers of recaptures were not achleved to
provide a statistically valid estimate of the adult fish popu~-
lation. Furthermore, In an open system such as the Savannah
Rivar, mark-recapture techniques for estimating flsh popula-
tlons are extremely difficult because they are often blased,
Inconclusive, and unrepresentative, Therefore, [t was aot
possible to evaluate Implngement Impact on the total flish popu-
lation In the Savannan River, Fflsh impingement at the SRP,
howaver, Is very low, rarely exceeding 1-2 pounds per day,

Also see the responses to comments AA-1, AB-13, and EQ-1
(above),
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Table M-2, DOE responses to comments on Draft EIS (continued)

Comment Comments
number

Responses

Department of the Army
Savannah District Corps of Englneers
P.0. Box 889
Savannah, Georqla 31402
November 14, 1983

Reply to
Attention of:
Ptanning Division

Mr. M, J, Slres, 11|

Asslstant Manager for Health,
Safety and the Environment

Savannah Rlver Operatlons Office

P, 0. Box A

Alkan, South Carollina 29801

Dear WMr, Sires:

Reference Is made to letter from Mr, Richard P, Denlse of your
office dated September 23, 1983, which was sent to the Offlce

of Chief of Engineers, Washington, D.C.

The Savannah District, U.S5, Army Corps of Englineers, has re-
viewaed the Draft Envirommenta! lmpact Statemaent (EtS),
"L-Reactor Operation, Savannah RlIver Plant, Alken, South
Carolina,” The restart of the L-Reactor will not affect any
structuraes or operations within the authority of the Savannah
District. The Charleston District is responsible for any per-
mit actions assoclated with the restart of the L-Reactor,
have no additlonal comments to make at this time; however, we
would Ilke to receive a copy of the Final EIS when it becomes

avallable,
Thank you for the opportunity to comment,

Sincerely,

Charles E. Domlny

Colonel, Corps of Engineers

Commander

Comments noted,
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Table M=2, DOE responses to comments on Draft EIS (continued)
Commen+t Comments Responses
number
STATEMENT OF ROBERT ALVAREZ
Environmental Policy Institute
317 Pennsylvania Ave,, S,.E.
washlngton, D,C, 20003
November 14, 1983
Mr. M, J, SiresSavaannah River Plant
Department of Energy
PO Box A
Alken, South Carollna
Dear Mr, Sires:
On bahalf of the Environmentai Pollcy Institute, a Co-Plalntiff
on the L-Reactor lawsult, | wish to make the following comments
relativa to the Draft Environmental tmpact Statament (EIS) on
the L-Reactor start-up at S5RP:
For the past three years, EP| has been seeking and analyzing
environmental radiation mointoring and release data, collected
by the E, |, du Pont de Nemours and Co, for the federal
government, from pre-plant operations (1951) to the present,
After reviewlng the draft €15 for the L-Reactor start-up, we
ES-i find that the DOE has fatied fo address The cumuiative dose fo See the response fo commant AB-i7 regarding documantation of
the publlic from SRP operations since the 19507s, The draft EIS prior radloactlve releases and doses,
appears to only address the recent operating history of SRP,
EXTERNAL GAMMA RADIATION
Measurements of environmental gamma radiation taken by Du Pont
ES-2 for the federal government covering the perlod 1956-59 (the External gamma dose measurements made In the SRP site vicinity

flrst half of SRP's operating history) have been analyzed by
EPl, After adjusting for Improved monltoring technlques and
shlelding from bulldings the collectlive gamma dose to residents
in the viclalty of SRP durlng this perlod ranges from 170,000
to 280,000 person-rems, Without adjusting for shlelding, the
col lective dose Is 420,000 person-rems,

do not dlstingulsh between sources, but include contributions
from all sources, However, the most significant contributor to
these external gamma dose rates Is natural background radlatlon
consisting of cosmlic radiation and terrestrial radiatlon as
discussed In Sectlon 3,7,1.2, The contribution of radioactive
releases from SRP facllitles to the external gamma dose rates
Is less than Q,1 percent, Doses due to fallout reported in
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Tabie M-2, OOE responses to comments on Oraft EIS (continued)

Comment Comments Responses

number
There are three possible explanations for these doses: (a) the literature are not directiy measurable in terms of gamma
Raleases from SRP facilities; (b} fallout from atmospheric dose rates, Radloactivity assoclated with fallout Is measured
nuclear weapons explosions or; (c) a combination of the twe, In terms of concentrations In alr, water, soll, and vageta-
The evidence, however, suggests that SRP 1s tha principal tlon, Doses assoclated with fallout are then calculated by
source of these doses, (ntegrated extarnal "excess" doses considering exposure of Individuals by the Inhalation, inges=-
measured around SRP do not agree with weapons test fallout tlon, and external exposure pathways, Most of the doses asso-
measurements taken at comparable locations leaving more than ciated with fallout determined in this manner are due to
8§5% of the gamma dose around SRP unexplalned.(1} Moreover, Inhalation and Ingestion of radicactive fallout particulates,
less than 0.,02% of the theoratical annual production of and not external exposurae,
short-lived noble gases In five SRP reactors could have caused
this exposure.{2)

HEALTH EFFECTS
E£S-3 The health eoffocts from gamma doses measured in the viclnlty of The understanding of the biologlcal effects of lonizing radia-

SRP can be estimated on the basls of dosa-risk relationships
established by various sclentists and committess, The numbers
vary substantlally. Underscoring the wide range of uncertainty
relative to radiation risk estimates are major contradictions
dlscovered recently In doslimetric (3), cancer Incidence(4), and
non-cancer data (5) on the Japanese atomlc bomb survivors,
These contradlctions have effectlively rendered all BEIR,
UNSCEAR, and ICRP risk estimates to be tenuous at best., More-
over, direct observations of humans exposed chronically to low-
dose lonizlng radiaticon show higher risks by at laast a factor
of tean and have raised serlous doubfs about extrapoiating
mutational effects from groups who have received tlssue
dastructive-high~doses, Thus It 1s more appropriate to ap-
proach health effects in the context of SRP by examining the
range of rlsks,

In this regard, the BEIR || gommi*ree in 1ts 1972 report ex-
presses a vaiue of 360 x 1077 cancers per rem.{6) The 1980
BEIR 111 report because of a faiflure to reach consensus does
not give a uniform recommendations,(7) K, Z. Morgan derlves
from the Hanford Survey of Mancuso, Stewart and Kneale a dose-

risk relation of 7000 x 10° cancers per rem,(8)

tion 1s quite substantial. The subject has recelved Intense
reviow by the Natlonal Academy of Sclences and continues to
racelve Intense review, The NAS Committee on the Blologleal

Effect of lonizing Radiation (BEIR) in the BEIR |1} report
revised donwward thelr earller assessment of health effects for
a glven exposure level of radiation in the BEIR || report,

From statistica) analyses there is no correlation of actual
cancer death rates with radlation for regions of the U_S,
(Denver, western mountain states) In which the background radl-
atlon levels are well In excess of the average radiation expo-
sure {n the (f,S. Also see the responses to comments AB-12,
AB-17, and AV-8 regarding the BEIR |1l report and the effects
of SRP releases,
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DOE responses to commants on Draft E1S (continued)

Comment
number

Commants

Rasponses

ES-4

ES-5

SH-K

Under this range of risk coefficlents, the lower peopulation
dose estimate (170,000 person-rems) is expected to yield 61 to
1000 additional cancer deaths, For the higher population dose
estimate (280,000 person-rems), the respective range would be
between 100 and 2000 additional fatal cancers., By not

ad Justing for shletding from
the expaected range Is 151 to

bultdings (420,000 person-rems)
2940 excess fatal cancers,

By confrast, the du Pont Co., based on a recent dratt report on

crude mortality rates In the

vicinity of SRP (9) suggests the

average annual collactlve dose from SRP from environmental
exposures 1o be 225 person-rems; and from fallout to be 2070

person-rems, Howaver, these

estimates ara not reconclled with

Du Pont's own environmental gamma measurements, particulariy

those taken durlng the first

half of SRP's operating history,

OTHER EXPOSURE PATHWAYS

An estimate of the radlation

dosa due to other radlonuclides

and exposure pathways, over the entlre operating period, Is
hardly possible because of Insufficlent Tnformation and missing

monitoring data In the 1950s,

Moreover, continuous mllk sam-

pling did not begln at SRP untl! 1962,

Howaver, during the flrst years of SRP's operations emlssions

of radioltodine, tritium, and

P, PR N B [ . S O Py
RON=YOi1aTIIO DOTO GMITTErS ware

substantially hlgher than they are today. This led to signifl-
cant contamlnation of food products from tritium, strontium-90,

cosltum=-137, and radlolodine,

This concludes my comments,

(10},

Slacerely,

Robert Alvarez
Director, Nuclear Weapons
and Power Projact

See the responses to commants ES-2 and ES-3,

Sea the response to comment AB-17 regarding documentatlon of
prilor SRP releases and effects,
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numbear

Comments
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ENDNOTES:

T,

z,
3.

5.

6.

8,

Bernd Franke and Robert Alvarez, "Analysls of External
Gamma Radiatlon Monitoring Around the Savannah River
Plant," November 1983, Environmental Policy Institute,
Washington, D,C, 20003,

Ibid,

Ellot Marshall, "™ew A-Bomb Studies Alter Radiatlion
Estimates," Sclence, May 1981,

£dward Radford, Sclence, August 7, 1981,

Allce M, Stewart, "Delayed Effects of A-Bomb Radlatlon,"
British Journal of Epldemiology and Communlty Heaith, June

1982, A, M. Stewart, '"Non-Cancer Effects of A-Bomb
Radlatlon," Brit, J. Epld., In press,

Committee on the Blological Effects of lonizing Radiation
(BEIR); The Effects of Low Levals of lonlzing Radlations,
Washington, D,C,, Natlonal Academy of Sclences (1972),

Committee on the Biological Effects of lonlzing Radiation
(BEIR); The Effacts on Populations from Exposure to
lonizing Radlations," 1980, Natlonal Academy Press,
Washington, D.C. (1980),

Karl Z, Morgan, "Rl1sk of Cancer from Low Lavels of
Exposure to lonlzing Radlation,” Bulletin of Atomlic

Sclentists, September 1978,

Herb Sauer et ai., "The Risk of Death In Countles near the
Savannah River Plant," (Draft) 19, October 1983, prepared
for the E, |, du Pont de Nemours Co. (see Table 3,3),

Ulrike Dettmer and Bernd Franke, "Analysis of Radiological
Monltoring In the Vicinity of the Savannah River Plant,
1955-79, Progress Report," Prepared for the Envlronmental
Pollcy Institute, Washingten, D,C.
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F(gure 1, Radlatfon Background Monltering Locatlons

Alken Alrport
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Georgla
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Table 1, List of Locatlions for External Gamma Radlation
Measurements at the Savannah Rfver Plant

SEPARATION AREA

R-Reactor F-inside
P-Rzactor F-outeide (E-ml}
L-Reactor 1-insido
K-Reactor H-outside (}-wml)
C-Reactor

PILANT PERIMETER

25 MILE MADIUS

Rikon Alrnnre

[ Allendals Gate = = mikon Alrx port
T A-14 Aiken State Park
ﬁ Darnvwell Gate Allendale
o D-area (=400 area) ‘Augusta
Dark Hoxrse Barnwell
Dunbarton Fire T, Bushfleld
East Talatha Uighway 301
Groen Fond Church Ltangley
lighway 23/167 Lees
Jackson Qlax
Hilicary Recr.5ite Perkins
Pattersons I1ill Sardis
Talatha Gate South Richmond
TC-araa Springfield
Hest Jackson Waynesborp
Windsor Road Williateon

Wiliiston Gate
100/700-axea

Columbla
Greenville
Hacon
Savannah




Table M=2., DOE responses to comments on Draft EIS (continued)

Comment Comments Responses
number

647K

Table 2, Environmental Gamma-Radfation Levels at the

SRP Area
Roactor | teperftion | TIANE Twilc | Foo-eric
Turiod Areas Arsas Perimotor FRadliey Radiuc Neloconew
1

Femsept 33 | 5.23 g2 e.2e - - &
Jon-Jua 3) - _— bl - - -
Jul-boc 1) -— - - — - -
Jendun 34 o.n o. 7 - - - 1
Jul-Dee ¥ 0. 4% o.37 o.M - - L]
Jon-Jun 49 .40 .47 o490 -_— - 9
Jul-pac 53 LR 0.43 0.43 — -— 10
Jea=tan 36 0.40 0.42 .31 - - 3%
Jul-pez 56 0.50 0.50 .32 - 11
Jan-Jun §T 0.4% 0.43 0.5 - 2]
Jul-Dwe 57 0.66 0.6 9.57 - (L]
Jan~Jul S8 0.60 0.30 a4 - 18
Jul=pec 50 0.64 a.57 .48 - 1%
Jam=-Jun 5% 0.7 o.n 0.47 -— (%)
Jul-Ded 3% | 0.6 0.50 9,44 - "
Jpa-2an &0 0.4 0.4 M - 1
JuleDex O [ B} o.48 o.M - k-
. Jan=Jun 61 0.15 ¢33 - i
Jul-Dec 61 0.13 .. - -]
Jen~yen &2 0.46 o4 -_ 1
Jul-Dwae &2 0.33 on -_ o
Jea-dwa €3 0.5 0.43 _— 3
Jul-twg §3 0.89 .97 0.42 - E: ]

Jas=Joa 64 0.53 0.45 0.3 -— .
- - 0.8 0.38 el »
(1] - a3 0.0 -_ L]
- - 4.38 9.32 -— 40
“ — .28 . - L}
- - 9.25 9.32 - 41
&7 — 0.23 0.24 - @
.7 —-— 0.2% 9.23 - 4z
" - o.19 0.19 -— Eh)
o - 9.7 0.1% - Lk}
& - §.37 G.aF -— 43
bl [ %] [} - 4
- 0.2 9.17 - 45

-_— a.17 Q.18 - 3.9
-— -1 ] .17 - L
- 9.1 0.18 - “
Jao-bam 73 2.29 [P0 Q.14 2.21 47
Jul-bes T2 o218 0.1 e.1? an 47
Jan-Ome T3 - -— .18 [t 9.31 2
Jen-pac T | O.2% .17 [Nt 0.2 “
Jen-Dee 7% 8.7 [Pl a.1é 0.13 u
Jan-Dec T | O.1 .53 0.1% 0.21 32
Jen-Dac 7T 0.1 .61 a1 5.21 N ji
Jan-Dac 18 Q.33 0.43 o.19 9.6 3 E]
Jan-Dec T4 - - a2.1% 0.20 )
Jan-Dec 80 - i - 0.16 e ' (1)
| Jan-Bez ™ - l -_ 618 2.4 i -
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Comment Comments Responsas
number
Ftgure 2, Summary of Gamma-Radfation Measurements at the
Savannah River Plant 1952 - 1981,
2-77 Chambers L-8% Readery oW _ -
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Table M-2, DOE responses fo comments on Draft EIS (conttnued)

Commant Comments Responses
number

Table 3. External Infinite Gamma-Doses (mrad) Extrapaiated
from Gummad F(!m SR-90 Fallout Data /74/

Period Atlanta, Georgin Cap llattera::, N.C.
pre= 1954 3.7 a.n
1954 1.1 1.4
1955 13.2 7.4
1956 8.0 5.5
1057 13.4 11.4
1958 11.9 6.8
$ 1959 13.7 12.1
3,' e
~ total 68.0 52.0
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Table 4, Noble Gas Releases by SRP Operation
Yaar L1 e L L1 L LEITWS BN R W 195,
.
1971 s | 3 .43 -- 1.7¢3 | 1002 2844 2.9+1
1972 1.0 | 739 6005 | 2.503 | 4303 | 2.902 3.9+9 [T
1913 1008 | 6.50) 7.70% | 2,043 | T.4s3 ] S.0e2 2.241 NTY)
1974 Laes | 3,303 | 85.0e5 | 6602 | 1403 | 1.4e2 8,543 2,13
s .54 | 2702 $. 205 | 1.2¢3 | 0622 | S.000 [N ) T.3e2
1976 B4s4 | 202 r.aes | a.2e2 | s.002 | 8242 1.5 1302
(L) 6544 | 8402 eS| $.002 | 6.2 | V201 1.0 1.51)
197 3. 154 5.9 3.2¢5 8602 0.4s2 T.000 .23 1.74)
1979 .44 | 1002 .S 1.8¢3 | 2.3¢) | 5.440 5.10) (R} ]
1990 1064 | 3243 s.es | 2.0e) | 4003 | 1.9-1 7.8 (TS |
1981 6204 | 1303 [RE A ] 1.5¢3 | %.140 3.90) 2541

1=
i=1
1-1
-1

-

-a-4
8-
E
<J-b
-3-1

-k

UL

Nenachs: Data ow noble gas teleases befors 1971 s wnavailable

“sen 1.4 x 10



95%-H

Table M=2, DOE responses to commants on Draft EIS (continued)

Comment
number

Comments

Responses

Tabte 5,

Noble Gases Produced at SRP Reactors

Potential Radtati{on Doses due to Short-L{ved

Production rato 1 person=rom theorctical 3
2 population
Nuclide. per year (Ch) per Ci released’) Lo o
rceleoase
(person-rom)
Xr-87 4.5 x 10!t 1.1 %107 5.0 % 107
Xr-84 4.3 x 10'? 4.0 x 107 1.7 % 10°
Xe-133 2.1 x10'° 4.2 X107 0.0 x 10°
xe-135 1.6 x10'° 8.7 x107° 1.1 % 10°
(i}
Total 2.2 x 10

1)

2)

2)

5 reactors with 2,150 MWwth and 75% capacity cach data from /H1/

data from /GA/

withizut radicactive decay




Table M-2, DOE responses to comments on Draft EIS {contlinued)

Comment Comments Responses
number

SSY-H

Table 6, Major Sources of Population Exposure

FhOM; Saust ut al., "the Riak of Death la Cownties Mear the gavennsh River FPlaot”®

Tanls av (naft) October 198). Prapared for B.I. du Post de Nemours and Oo.
Majur_ Sourcey ul Fopulas o Exposors
Fopulation Bove, man-remfyr
S0 (0 Avarage .

Source ut Eapoaure individual, mremfyr 50 Mile Radiuy Braufore and Jasper Countle:

Batural Backysinmd
Lusmic Radiatios 1.5

1.0
Intcensd Devrasnidal 1.0
Tutal LI A2 550
Huidlcal .
[T AT yayh 1. )‘
Hadlaphiainassut lcals (387 <
Nedical amd Bonnal Pessaml Lu .
Yol 1.3 yols F1Y18

Mooz less Faljout b inn ik

Convums aad Indusiydal Produces LS 1925 o

Ay deaval 6.5° 128 7]

Uuchear Factlibties{othar thun SRP) ..l‘t.-“ %

Savanmth River Plam .
Envhromemant al Rabiosct bvlty _‘-5!“- H ] 125 L¥]
dycopationsd Laposure h.0 _lﬂ.ﬁl[ _!‘:ﬂ :
tural L1117 F5235 L%

prem——=— — ==

10081 B {19k 1) Hbs 106AE

8.  Valuas shown gaserally spply to both the 50-aile radius and the Beaufort-Jesper populacion graupe.
Whare difterant, Besulorc-Jasper dose rates are shovn in parsbtheses.

. Iscludes s 10T rsduction for cosmic rsdistion aud s 40F reductiom for terreatrial radistion to
aceount for shislding by buildinge sad the body.

c. Prorated ovar tha population.




Table M-2, 0DOE responses to comments on Draft EIS (continued)

Comment Comments Rasponses
number

GSH-H

Tabhle 7, Potanttal Natural and Rad{at(on-induced Fatal
Cancers within a 50-M{le Radius of SRP

Avirsge Anzual Fatal Lowar Rigkia) Migher
Cancatd per Year Risk (m}

¥agural Occurance (c) EES M

WAl o oA s

EERL St ICE=TRduC
vallout snd/or S
170,000 pareon-cess (4} 4.5 as

Pallout snd/or SB3
280,000 parson-ress {(d) 7.5 148

Sarcshtage of Matural Oeturance

AP and/ox fallout
170.000 parscn=reme 4.7 15y

&P apd/or Fallour

290,000 parece-~rums 1n 248

(8) Wased 0w the BEIR T probabdlity of 30 x 107¥ cascars per rem.

{b) 3Based ou ths Neaford jurvey of Mancuso, Stewart amd Knsala as imtarpreced
by Morgas 1n the Bullscin of Atowic Scieatists, Sep. 1978 {7000x10°¢ cancers
par rem).

{¢} Based om L¥39-78 svearage mswadl cancer dssch races for South Cavolisme emd
Gaorgla estimated by Ssusr ot sl, for B.1. du Poar da Nemours Cs., Oct. 19,
1993, (Draft).

(4) Resad oa 1 collected by 8P,






