
























































































































































































































































































































































































































































































































































































































































































































































































































































































STATE OF CALIFORNIA-THE RESOURCES AGENCY 

CALIFORNIA ENERGY COMMISSION 
1 1 1 1  HOWE AVENUE 

SACRAMENTO. CAliFORNIA 95825 
( 9 1 6 )  920-681 5 

Mr . Wal l ace R .  Kormack , NE-6 GTN 
Off i c e  of Nuc l ear Reactor Programs 
Offi c e  of the Assi stant Secretary for 

Nucl ear Energy 
U . S .  Department of En ergy 
Washi ngton , D . C .  20545 

Dear Mr . Kormack : 

EDMUND G. BROWN JR., GoyerllOr 

@ 
February 8, 1 982 

In response to your request for rev i ew  of the draft env i ronmental i mp act statement 
( OE I S )  on the L i qui d Metal F ast Breeder Reactor ( 00E/EI S-0085- 0 ) ,  we are provi d i n g  
t h e  enc l osed commen t s .  T h e  Cal i forni a Energy Commi s s i on ' s  revi ew i nd i cates t h at t h e  
draft statement i s  n o t  i n  comp l i ance w i th NEPA requi remen t s ;  i n  parti cu l ar ,  i t  fa i l s  
to prov i d e  an adequate assessment o f  the need for the LMFBR program, al ternat i ves 
and envi ronmental i mp acts . 

I f  you or your staff have questions concern i ng our comments , p l ease do not h e s i t ate 
to contact u s .  

EEV : t l d  

Enc l osure 

MANINI , I I I  
Commi s s i oner and 
Pres i d i n g  r�ember 
Nuc l ear Fuel Cyc l e  Committee 

-

COMMEHTS OF THE .CAlIFORNIA· ENERGY COMM I S SION 
ON THE DEPARTMENT OF ENERGY ' S  DRAFT ENVI RONMENTAL 

IMPACT STATEMENT FOR THE L I OU I D  METAL FAST 
BREEDER REACTOR PROGRAM 

1 .- INTRODUCTION 

The Depa rtment of Energy ' s  ( DOE ) Draft Envi ronmental Impact Statement 

( DE I S )  on the L i qu i d Metal Fast Breeder Reactor Program ( LMFBR )  fai l s  to 

comply wi th the requi rements of the Na ti onal Envi ronmental Pol i cy Ac t 

( NEPA ) , does not adequately justi fy the need for the LMFBR pro�ram, fa i l s 

to provi de an adequate d i scu s s i on of al ternati ves and the i r  envi ronmental 

consequences in compari son wi th impacts of the proposed proj ect, and 

therefore shou l d  be wi thd rawn and substanti al l y  rev i se d .  

Of major concern i s  that the devel opment of the breeder reactor program 

woul d d i vert l imi ted federal research dol l ars from other energy research 

and devel opment programs ( s uch as al ternati ve energy technol ogi es , 

conservati o n ,  reactor sa fety and rel i abi l i ty ,  nucl ear waste mana gement) 

that offer a more susta i n abl e ,  l east-cost energy futu re. Sh i ft i n g  

federal research empha si s toward the breeder program wou l d move the 

n a t i on toward rel i ance on a pl utonium economy , requ i ri n g extraord i na ry 

safeguards a ga i nst sabotage , fuel di vers i o n ,  and acc i dent s .  Because o f  

t h e  s i gn i fi cant hazards a n d  econom i c  uncerta i nties of a pl utonium fuel 

cycl e ,  espec i al ly in v i ew of the i ncreased devel opment of al ternati ve 

sou rces of energy s i nce ERDA ' s  1975 EIS on the breeder reactor, the D E I S  

shoul d careful l y  expl ore the need f o r  th i s  program, envi ronmental 

i mp ac t ,  a n d  feas i b l e al ternati ves. Such a n  extensi ve review of the 

breeder program is parti cul arly needed in v i ew o f  the Nuc l ea r  Requl atory 
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Commi ss ion ' s  ( NRC ' s )  posi ti on that review of the need for the Cl i nch 

R i ver breeder reactor and al ternatives to i t  a re not proper i ssues for 

the NRC ' s  Cl i nc h  Ri ver l i cens ing  proceedi ng but only can be addressed i n  

the O E I S  on the enti re b reeder reactor program. � �  � 
� �, (Docket No . ,  50-537 ) ,  CCH Nuc. Reg. Rptr. , 30, 094 

( 1 976 ) .  

The OEIS  does not present a forthri ght d i scussion o f  i ssues confronti ng 

the devel opment of the breeder reactor pr09ram--safeguards ; safety ;  pros­

pects for commercia l i zation;  techni cal , envi ronmental ,  and economi c prob­

l ems i n  eXi sti ng foreign �reeders and Uni ted States prototypes ;  and 

uranium a vai l abi l i ty ,  to name a few. The OE I S  fa i l s  to provi de an objec­

ti ve review of the need for the breeder program, i ts envi ronmenta l 

impact ,  and the exi stence of more economical  and envi ronmenta l ly beni gn 

a l ternati ves . In our deta i l ed comments bel ow, we di scuss the fai l ure of 

the DE I S  to meet �'EPA reoui rements (Secti on I I) , i nadeouaci es of the 

DEIS '  review of the need for the LMFBR ( Secti on I I I ) ,  the avai l ab i l i ty of 

a l ternatives to the LMFBR ( Section I V ) , and the envi ronmental impacts of 

the program ( Section V ) ,  wi th emphas i s  on safeguards and prol i feration ,  

s afety and waste management. 

2 
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I I .  FAILURE OF DE IS  TO MEET NEPA REQUI REMENTS 

The DEIS fa i l s  to canply wi th the fo l l owi ng requi rements of NEPA : 

r.r.-4 LC 

1 .  "NEPA documents must c oncentrate on the i ssues that are truly s igni­
ficant to the action  i n  Que stion rather than amass ing need less  
detai l " ( 40 CFR  1500. 1 ( b » . 

I s sues s ign ificant to the action in Question i ncl ude : 

o The envi ronmental consequences ( i n  pa rtic u l a r ,  i ssue s rel a ted 

to prol i ferati o n ,  safegua rds , safety ,  waste management, and 

decanmi ssioning of contami nated fac i l i ti es and equi pment ) of 

the proposed LMFBR program in canpa ri son to the env i rormental 

consequences of al ternative technol og i es .  

o The need fo r the LMFBR program, rel a tive to al ternati ves ,  a s  

i nfl uenced by decreasi ng proj ections o f  energy demand growth ,  

cancel l a tion o f  nuc l ear reactors , s urpl us uranium i nvento ri es 

a nd dec l i n i ng uranium prices . 

o The potential for canmerc i al i zation of the breeder reactor. 

o The opportun i ty c ost  of suppo rt i ng a b reeder R&D program a t  the 

expense of al ternate federal R&D programs ( for  exampl e ,  

research to improve nuc l ear safety a nd pl ant perfo rmance , waste 

management , conserva tion and al ternatives ) .  

On pp .  152 - 1 57 (OE I S )  ef��rts to improve safeguards appl i cabl e  to 
the LMFBR are bri efly overv i ewed . However,  the ri sk s  and env i ron­

mental impact of sabotage and theft of nuc l ea r  materi al s at al l 

s tages of the LMFBR fuel cyc l e  ( reproces s i ng ,  was te ma nagement , 

3 



GC-4 LC 

reacto r, transpo rtati o n )  are n o t  dl sc u s sed . Nuc l ear weapons 

prol i feration has been cons i dered to be the potent i al l y  most seri ous 

c a tastrophic prob l em posed by nucl ear power ( CONAES study p .  x v ) . A 

maj o r  de fici ency that shou l d be addressed i s  the env l roll11ental 

Impact of the expanded use of pl utonium In v i ew of current safe­

guards uncerta i nt i es and l i m i tati ons and to wh a t  extent a de l ay I n  

the LMFBR to avert further nuc lear pro l i feration and s afeguards 

problems can resul t In better control i ns t i tu t i ons b e i ng put i n to 

pl ac e .  ( See Section V o n  envi roMlenta1 i mpacts of the U1FBR 

program) • 

The DE I S  does not addres s the reduc tion i n  need for the breeder 

reactor as the resul t of surpl u s  uran ium i nvento ri es and the cancel ­

l a tion of reacto rs . Moreov e r ,  the DE I S  fail s to acknowledge that 

the di version of b i l l i ons of dol l a rs of a very l i mi ted federal 

budget I nto thi s program i s  done at the expe nse of research to 
addres s reactor safety a nd waste management i s sue s and deve1 opi ng 

c onservation and a1 ternatlve energy sources . NRC Commi ssi oner 

V i c to r  Gi 1 i nsky stated in 1981 : 

" I f  nuc l ear power shou l d fail  to surv i ve I nto the twe nty­
f i rs t  century, I t  wi l l  be at l east in part beca u se 2 5  
years of hard sel l for an al l -nu c l e a r  future got i n  the 
way of common-sense conso l i d a tion of thi s new technol ogy . 
W h i l e ' problems i n  ex i sti ng pl ants cri ed for attenti o n ,  
i nd u s try a n d  goverrment pursued v i  si ons o f  even grander 
reactors . In my v i ew ,  the romance wi th the p1 utonium­
fue l ed breeder wh ich was supposed to sol ve al l ou r energy 
prob l em s  diverted attention from the hard busi ness of 
mastering the commercial reactors we have been bul l dl ng 
and operati ng . "  ( Bu l l . Atom. Scien . ,  January ,  1980 ) .  

4 

After commenti ng on prob1 e�s confron t i n g  the nucl ear I ndustry ,  

Commi s s i oner Gl 1 1 nsky stated: 

"The cOt1ll!lI tment to the C 1  i nch RI ver Breeder Reactor is a 
d i strac ti on from these prob1 e�s. Not only wi l l  I t  consume 
�oney I n  l arge quanti ti e s ,  but i t  wi l l  al so eat up the 
government ' s  bureauc ratic energies to l i ttl e effect In the 
period of time we mu st ta l k  abou t .  To use a n  economi s t ' s 
term, the opportu ni ty cost i s  very h i gh .  My own feel i n g 
i s  that even though the breeder reactor i s  currently 
funded, I t  i s  not goi ng to be bu i l t .  The country I s  j u s t  
n o t  I n  a mood t o  f u n d  projects t h a t  do n o t  m a k e  sense 
economical l y .  And th i s  one does not make sense a t  th i s  
poi nt because ura n i um i s  pl enti ful and the number of 
reactors expected to use it I s  di .. i n i sh i ng. " 1 

2. The DOS .. ust offer "meani ngfu l , timely i nfomation of the effects 
of a gency action" ( Sc i enti s t s '  I n stitu te for Publ i c  I n fomati o n ,  
I nc . :!..:... A tom i c  � Commi ssion , 481 F .2d1019TD:C. C i r .  1973) . 

3.  
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T h e  DE I S  provi des n o  di scu s s i o n  of t h e  effect o f  devot i n g  bi l l i ons 

of federal R&D dol l ars to the devel opment of the breeder reactor 

program at the expense of R&D fun d i n g  for conserva tion and renewa bl e 

energy resources and fund i n g for research that addresses .. ajor prob-

1 em areas In nucl ear reactors ( s afety, improv i n g  the rel i ab i l i ty of 

nucl ear pl ants , waste managemen t ) . 

Envi ronmental I mpact statements " s hal l provi de ful l and fa i r  
di scus s i on o f  si gn i fi cant envi ronmental impacts and shal l i n form 
dec i s l onmakers and the Dub1 1 c  of the reasonab l e  al terna ti ves wh i c h  
wou1 d avol d or m l  nlml z e  

'
adverse Impacts ' o r  enhance the Qual i ty of 

the human envi ronment" ( 40 CFR 1 502. 1 l .  

The DE I S  does not provi de a fai r and ful l d i scu s s i o n  o f  the envl ron-

m, .ta1 impacts of the U1FBR and a l terna ti ves . Only sol ar e l ec t r i c  

a n d  f u s i o n  a r e  di scus sed a s  al ternate l on g  term technol ogi e s .  A 

..ajor overs i ght i s  that I t  I gnores the s i qni fi cant contri buti ons 

made by conservation in reduc i n g  nati onal dependence on i mported 
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petroleum, as reported in five major national studi es (CONAES2 ,  the 

Harvard Bus iness School Study3, SERI4 , RFF5 , Ford Foundation6 ) .  

4 .  "The di scussion wi l l  incl ude the envi ronmental ill1pacts o f  the 
a l ternatives i ncl udi n g  the proposed acti on,  any adverse envi ron­
mental effects which  cannot be avoi ded shou l d  the proposal be 
i mol emented, the rel ationship between short-term uses of man ' s  
envi ronment and the ma i n tenance and enhancement o f  l ong-term produc­
t i v i ty ,  and any i rrevers i b l e  or i rretri evabl e co...mi tments of 
resources whi ch woul d  be i nvol ved i n  the proposal shou l d  i t  be 
impl emented . " 

It sha l l i ncl ude di scussions of :  

" (  e )  Energy reQui rements and  conservat.i on potenti a l  of  
various al ternatives and  miti gation measures . "  

" ( f)  Na tural o r  depl etabl e resources requi rements and 
conservation potential  of various a l ternatives and 
m i ti gati on measures . "  (40 CFR 1 502 . 1 6 )  

The OE IS fai l s  to i denti fy any adverse envi ronmental effects whi c h  

cannot b e  avoi ded a n d  t o  d i scuss the rel ationsh ip between short-term 

u ses of the envi ron",ent and the enhancement of l ong-term produc-

t i v i ty and any i rrevers i bl e commitments of resources which  woul d  be 

i nvol ved. In parti cu lar,  l ong-term envi ronmental impacts from the 

decommissioning and d isposal of contaminated fac i l i ties ,  equi p",ent,  

and wastes shoul d be i denti fied and di scussed. 

5. Agencies sha l l  "devote substanti al treatment to each a l ternative 
consi dered in deta i l  incl uding the proposed acti on so that reviewers 
may eval uate thei r comparati ve ",erits . "  ( 40 CFR 1 502 . 1 4 )  

A major i nadequacy o f  the O E I S  i s  i ts fai l ure t o  provide a n  objec-

t i ve a ssessment of conservation and al ternative technol ogies for 

compari son with the LMFBR program ( see Secti on IV di scussion on 
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al ternatives ) .  An exampl e o f  the poor qua l i ty o f  the analys i s  of 

a l terna ti ves is Fi gure 1 (OE I S ,  p. 3 1 )  which provides a dated ( 1 976 ) 

cornpari son of energy ava i l  abl e from renewable energy resources . 

Such i nformati on does not refl ect s i gni ficant recent advances i n  

renewabl e energy techno l ogies,  particul arly i n  photovol taics ,  wi nd, 

smal l hydroel ectric,  etc • •  

6 .  Envi ron",ental i"'pact sta tements "shal l be conc i s e ,  cl ear and to the 
po int,  and sha l l  be supported by evi dence that the agency has made 
the necessary envi ronmental analyses" (40  CFR 1 50�. 1 ) .  

The OE IS vaguely states that, " None of the new i nformation develooed 

s i nce EROA-1535 i ndicates a si gni fi cant change in the envi ronmental 

consequences of the LMFBR Program over those analyzed in WASH- 1535 

and EROA-1 535" ( OE I S ,  p.  1 1 2 ) . However, there i s  no di scussion of 

the nature of the "new i nformation developed s i nce  EROA- 1 535" nor 

the extent to which  the data and conc l usions drawn in EROA-1 535 were 

subjected to cri tical analyses i n  l i ght of new findings.  

7 .  Envi ronmental impacts must be consi dered early enough i n  the 
pl anning of federal programs to ensure that the E I S  process does not 
beco",e a rationa l i zation of oast deci s ions ( see , e . Q . , Scientists '  
I nsti tute for  Publ i c  Infor...ation , I nc .  v .  Ato� Energy Comml ssl0n,  
481 F.2d Ilm T!J.r.C1r .  1973) . -- - --

GC-4 LC  

The  OE I S  i gnores thi s requi rement by supporti ng the  devel opment of 

the breeder reactor program, not because the envi ronmental impacts 

of  the program are minimal or can be mi ti gated, but because of past 

federal support of the project and the resources commi tted to the 

project ( see, OE I S ,  pp . 86 -90 ) .  



8 .  The envi ronmental impact statement " s houl d present the envi ronmental 
i mpacts of the proposal and the al ternati ves i n  comparati ve for�, 
thus sharply defi n i n g  the i ssues and prov i d i ng a c l ea r  ba s i s for 
choi  ce among opti o n s  by the deci si onmaker and the publ i COO ( 4 0  CFR 
1502 . 1 4 ) . 

The D E I S  provi des only a l imi ted d i scussi on of sol ar e l ectr i c  sys-

tems and fusi on ( p p .  94 106 ) .  I t  does not provi de an objecti ve,  

thorough d i scussion of the maj o r  i ssues ( s a feguard s ,  prol i ferati on,  

economi c s ,  waste management ,  safety) i denti f i ed wi th b reeder devel -

opment, nor does i t  prov i de a c l ear assessMent of al ternative tech-

nol ogies and conservation and the i r  respecti ve envi ronmental 

i mpacts . 

Consequences of Fa i l u re .!£ Comply wi th NEPA 

In summary , the D E l S  does not meet NEPA req u i reMents because i t :  

o Fai l s  to concentrate o n  the si gn i fi ca n t  i ssues.  

o Fai l s  to offer mean i n gful i nformation  on  the effects of a oency 

acti o n ,  e . g. , reduction i n  al ternate RD&D p rograms . 

o Does not pro v i de a ful l and fai r  d i sscussi on  of si gni ficant 

i mpacts and rea sonabl e al terna t i v e s .  

o Fa i l s  'to d i scuss adverse envi ronmental effects which  cannot be 

a vo i ded, i rrevers i b l e  impacts and i rretri evabl e resource s .  

o Does not provi de a deta i l ed treatment o f  al t2rnati ves and  the i r  

comparati ve mer i t .  
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o I s  not supported by evi dence that the necessary envi ronmental 

anal yses have been mad e ,  and  

o I s  a rationa l i zati on o f  past acti ons . 

F u l l compl i ance wi th NEPA before embark i ng upon a major comm i tment 

to breeder reactors i s  not only mandatory but al so necessary for 

i n formed pol i cymak i n g  as i s  demonstrated by our experi ence wi th the 

l i ght water nuc l ear reactor ( LWR ) .  I n  the past , qovernMent and 

i ndustry did not adequately address basic safety , envi ronmental , and 

econom i c  probl ems wi th LWRs and  the l oweri n g  of projected el ectri cal  

demand growth , whi l e  ever l arger LWR ' s  were pl anned. Fail  ure to 

suffi c i ently address these probl ems has seri ously daMaged the L�R 

i ndustry ,  caus i n g  escal ati n g  costs and turn i � g  nucl ear i nto a h i ghl y 

questi onabl e energy source . *  Consequentl y ,  no LWR ' s  have been 

o rdered s i nce 1978,  p r i vate i nvestors are  unwi l l i n g  to  fi nance new 

nucl ear projec ts,  and many uti l i ti es are cancel l i n g  nucl ear reactors 

*Poor pl ant performance i s  an  ongo i n g  probl em. Desi gn errors,  equi nment 
fa i l ures , and the acci dent at  Three Mi l e  I s l and have l ed to wi despread 
shutdown s .  The 62 l i censed reactors in the Un i ted States wi th over 400 MW 
capac i ty averaged s,l i ghtly u n der 57 percent capac i ty fac tor from J a nu a ry 
1979  through J u ne 1 980. The 39 l arge pl ants ( over 800 MW ) averaged only 5 1  
percent capac i ty factor duri n g  the same 1 8  months ( B ul l .  Atom. Sc i en . , 
November 1 980,  Charl es Komanoff,  " U . S .  Nuc l ea r  P l ant  Pe rformance:-""} anh e  
7 2  nuc l ea r  p l ants wi th operati ng l i censes , 25 were shut down as of  
Feb.  6 ,  1981  accordi n g  to  an  i nformal Associ ated Press  su rvey of the u n i ts .  
( Sacramento B e e ,  Feb . 7 , 1 98 1 ) '  
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under construction.*  Accordi n g  to a Congressi onal Research Service 

estimate , more than 40, 000 megawatts ( or 40 mi l l ion k i l owa tts ) of 

nuc l ea r  or  coa l - fi red generating capac i ty that had been schedul ed to 

be i n  serv i ce by 1�85 h a s  been cancel l ed or deferred beyond 

1 990. 7 

Because DOE ' s  DE IS  on the l i quid  metal fa st breeder reactor program 

c l early fa i l s  to sati sfy NEPA requ i rements,  we urge that it be wi th­

drawn unti l a compl ete and real i stic assessment of  the need for the 

program, i ts environmental impacts , and a l terna ti ves to it i s  

performed. 

*A report by the Securi ties Research D i v i s ion of  Merri l l  Lynch ( U ti l i ty 
Nucl ear Power P l antS--The Outl ook for the ' 80 ' s )  l i sts 1 8  p l ants as candi­
dates for cancel1at1 0n to 1mprove the near-term fi nanc i a l  si tuation of some 
uti l i ties ( N uc l eonics  Week , Apri l  2 ,  1981 ) .  A Wal l Street Journal arti c l e  
(November 20, 1980, "Generati ng  Doubt: Some Investors Shun �Juc l ear Powered 
Uti l i ti e s ,  Jeopardi z i n g  Funds to Bui l d  New AtOmic  Pl ants" ) s imi l arly 
reported that some uti l i ties  wi l l  be hard pressed to fi n i S h  nuc l ear projects 
underway , not to mention any new ones . Peter Bennett, a mana ging di rector 
who works on private debt pl acements for the :·lerri l l  Lynch White ,  Wel d Caei­
tal Markets Group ,  an  arm of Merri l l  Lynch , estimates 25  -30 percent of  h i s  
f i rm ' s  200 c l i ents who d o  l ong tel"'n l ending  now " shy away" from nuc l ear. 
( I d . ) Carl eton Burtt, Exec u ti ve V i ce Presi dent of Equ i tabl e Li fe Assurance 
Society states: "We are very concerned about the financ i a l  obl i gations of 
the uti l i t i es that face l arge unfi ni shed nuc l ear Dower fac i l i ti es • • •  " Equ i ­
tab l e  i s  ·work i n g  out an i nvestmen t strategy that wi l l  a v o i d  uti l i ties with 
heavy nucl ear cOllll1i tments . "  (.!E.. ) 

1 0  
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I I I .  DEI S  I NADEQUACIES IN REVI EWING THE NEED FOR THE LMFBR PROGRAM 

The need fo r the LMFBR can be dete�ined by a sses s i ng :  

o Projected U . S . energy demand growth ,  

o Po rtion  o f  U . S .  energy demand that i s  provided by el ectrical 

energy , 

o Portion  of U . S .  el ectric i ty needs projected as being suppl i ed by 

nuclear power,  

o Ava i l abi l i �  a nd price of  uran ium and ,  

o Pros pects fo r breeder canmerci al i za tion ( i . e . , abi l i �  of  breeder to 

be made c anmerci al ly avai l ab l e ) .  

However,  the DE I S '  di scus sion  of the need fo r the LMFBR Program does not 

adequately rev i ew these i ssue s Ins tead of presenti ng a detail ed need 

a n alys i s fo r LMFBR devel opment, the DE I S  rel i es upon vaguely stated and 

a t  times erroneous j usti fications fo r the breeder reactor--the need fo r 

nuc lear powe r to meet future energy requi rements , economic growth 

requi rements,  1 imi ted uranium suppl i es , breeder el ectri cal generati ng 

c osts ,  the rel a tively advanced state of b reeder reactor devel opment, a nd 

the un avai l abi l i ty of al ternatives . We address bel ow t he de fic i encies i n  

the DE I S '  di scussion  of each o f  these facto rs .  

Projecti ons of Growth i n  U . S .  E nergy and El ectri c i ty Demand 

F i rst ,  t he projected national energy needs that are u sed to justi fy the 

DEI S '  assessment of the need fo r the breeder program a re unclear.  Wh i l e  

the DE I S  does not fo recast future energy growth,  i t  appe ars that the 

1 1  
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rational e for the need for the breeder i s  ba sed upon assuming a 3 percent 

or hi gher energy growth rate (OE I S ,  p. F-7 ) .  However ,  there is consi der-

able  uncerta i n ty of future demand . Current proj ections ( see Tab l e  1 )  

_ range fran - 1 . 4  to 5 .4 percent annual growth rate .  As shown i n  Tab l e  1 ,  

the Exxon,  Audubon , and SERI studi e s  predi ct  future demand growth b el ow 

that assumed by DOE i n  the OE IS .*  Nowhere does the OE IS mention such 

l ower forecasts of demand growth and thei r impl i c ations fo r the need fo r 

the LMFBR program. 

Proj ected el ectri ci � growth rates al so requi re careful rev i ew .  For 

exampl e ,  the Cal i forni a Energy Canmi ssion ' s  (CEC)  forecast for Cal i for-

n i a ,  adopted after extensive analyti cal rev i ew a nd publ i c  heari ng s ,  proj ­

ects statewi de peak demand to grow at 1 .6 5  percent per year and annual 

s al es at 1 . 44 percent per year through 2000** ( ET ,  p .  92 ) .  As we found :  

" In the year si nce the 1979 Biennial Report was i ssued , the 
s tunn i ng decl i ne in the el ectri ci ty demand growth rate has 
c onti nued , wi th expected growth rates now bel ow 1 - 1 /2 percent 
per year versus  foreca sts of over 5-1/2  percent in 1975.  The 
debate over demand foreca sti ng has eased as uti l i ties have 
begun to accept that the post-embargo drop in growth rates i s  
perma nent" ( p . xv )  

Y$ee for exampl e ,  The Sol a r  Energy Research I nsti tu te study , A New ?ros­
pri tYh lJulT(f1ng ' � Sustai nabl e Energ,t Future , 1981 wh ich  shoWeO' that 
t roug i ncreased energy eff1cl ency-;--t:f1e u�States c a n  ach i eve a ful l ­
empl oyment econany a nd i ncrease worker producti vi ty ,  wh i l e reduci ng national 
energy consumption by nearl y 25 percent ( p .  1 ) .  The report of The Er.ergy 
Project at the Harvard Susi ness School ( E ner� F u ture , by Robert Stobaugh 
a nd Daniel Yerg i n ,  1979) simi l a rly predi cts a ec.,.,-neQf 30 - 40 percent i n  
the Uni ted States energy consumpti on gi ven a nati onal canmi tment to conser­
vation ( p .  1 36 ) .  The CONAES report shows that U . S .  energy demand ( 78 q Jads 
u sed in  1978)  by 2010 coul d be as l ow  as 58 quads ( CONAES, p .  9 , 128 ) .  

**The CEC undertakes a thc rougr rev i ew of Cal i fo rni a ' s  energy s i tua ti o n  every 
two years and i ssues a "Bi enn i al Report" summa ri zi ng i ts fi ndi ngs .  The SEC 
adopted i ts Thi rd Bi ennial Reoort in December 1980. Thi s report conta i ns 
two vol umes ( E nergy Tomorrow , referenced as ET i n  thi s  document ( Append� x 
A )  and E l ectrl cl ty Tomorrow ( Appendi x B) referenced as El ec . T . ) .  
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Table 1 
fORECASTS Of ELECTRICITY DEMAND GROWTH 
SOURCE D.�-:1': PUBLISHED 

EPRI'" 1978 

EEI\21 

NERC(3) 1980 

E:E'c::ncial WorldlC) 1980 

PIRINC" 
DOE ElA�El 1980 

DOE.ElA(7) In Dra/t 
EXXON'" 1978 

ACCUBON,9J In Draft 
SERf '0) 1981 

(l) E:Ktr.::: ?OW'I! R�!lrd, 1:-ISt.Me 5uppk; n. �1r' 1978 'GUOI� In "j},� £r1"!lY Foa 8000It 
':Of1gtGMOI'Ial P'",scarch S�J'\.'u, Corr.m:t'!" �nl 96-iFC-60. p. 66.3) 

(2) ::d,tOn EJ� fnsrn.;lv, EconomIC Gro,,-1"!n The F:..ru�. 
(3, ;-"atlOoal El.rctz'ICr,; F:1!�.abwty �QI. 1980 Summ.:l'1l 0/ p� Pr.lk o.mand.. «. 

�. n. . 
i';\ �"-::'lr.cal Wond. 31st Annuol ElcCMC:ly J"dustry Fo�, �li""'I'!t-" 15. 19'80 
,5- �'Rl:"'C ,ql,.,:'loIC �n TI; .. E,,� Fa::J 500". CO"9"UIOr\4, ��ar,h SoIrV\U. CCimnunCIli PM1 

%-iFC-6tJ p ro':l) 
'S) ! ;  5 C'�1T'1WI"1 �' E .... :-gy. A"nucIl Rt'�I"f IO CO"'_. 1979. VoiUrM 3: Syn� 

CDr. t::A-\:'�:-J"i)\ � S'r�1 OcIO(Wl' :'}l'O 
i';'\ :.J S ���n! or Er ... !�· Anr"'!.Ml' .:(tpGl'f:-;- CO"!1"'"* lCJBO ;Dr�fu 
!$! EJUon '.Cluoto!:c n ThII" ':nv'9" F;a Boc:..:. C"nyrnloOn.aI �Mo!Ir:::'l .5 ... 1'VI(' .... Comm,rtft PrInt 

'1t. lFC-60. ;:l (-591 

PERIOD 

1977-2000 

1978-2000 

1979-1989 

1979-1990 

1990-2000 

1980-1990 

197!>-1995 

197!>-1995 

199()..2000 

1980-2000 

1980-2000 

\,) • .'�l!m;bon 1:.:1 ... :q\. r--Jr. :� tit' ? ... !)j'5MfC "', �ahON!.l ;"l.� ... bon Seo::reri :1'1 �.ly l��l. quol!l'd in. C"i.n �(\rm.!"' . . E.""'�;;i '.:.::,n,.,. .... ,)n.)n "-h., Dc(l<!lIV B.t;;-,s. S"cll,-� ���. 2� A:"nl .981; 
nO) ::-o:'�r �,ott.::o..· R,;o�r<:"'! \:'1smutc RrPO'" on S .... t!u."9 Q S.u.u::..-:::j;e ,"Ull,,,,., C�ml�" 01"1 

E.."'"""1'I _nd COI.l1ITWn:e. C�mrr.ln.re P:1nu 'il7.« and �7-L ':;17:10 Conqrnll, APJOI l��l 

ANNUAL GRO\vTH (".l 

5.4 

2.0 10 5.1 

(4.3 in " preferred" scenario) 
4.1 

3.9 

3.0 

3.3 

3. 1 103.2 

3.0 10 3. 1 

1.9 

1.3 

-1.4 10 2.0 

( F rom Future of E l ectri � Power IiQrk shoo Su:rrnary , ThE :·I ITR� Corporation ,  �u ly  1 �31 . )  
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"The Commi ssion forecasts a continu i ng moderation i n  the growth 
of el ectri c i ty demand for the rest of th i s  century" ( p .  35 ) .  

I n  fact ,  many of the Cal i fornia  uti l i ties '  proj ections are  as l ow or  

l ower than CEC proj ections . 

The DE I S '  assertion that a heal thy American economy depends upo n a high 

energy growth rate (9E I S ,  pp .  29 - 3 1 )  is a much contested theory .  I t  i s  

the CEC ' s  posi tion that :  

Wh  i l  e there i s  sti l l a l i nk between economi c  growth and el ec­
tri c f ty demand , the l i nkage has changed dramatical l y  si nce the 
early 1970s . As a resul t ,  the l ower el ectri c i ty growth rates 
forecasted a re enti rel y c onsi stent wi th a strong and growi ng 
Cal i fornia  economy" ( E l ec .  T . , p. 29 ) .  

Th i s  conc l usion  i s  suppo rted by the Cal i fornia  Bui l di ng Indu stry 

Associ ation : 

"The conventi onal vi ew that conservation  means deprivati o n ,  
l ower producti v i ty ,  a n d  a l ower standard o f  l i v i ng i s  simply 
i ncorrect . The past three years have shown that improvements 
i n  effici ency wi l l  save energy, money, and are consi stent wi th 
i ncreased productivi ty .  The v i ew that conservation is equa ted 
wi th curta i l ment i s  not only erroneou s ,  but dangerous to a 
heal thy state economy" ( ET ,  p .  163 ) .  

The CONAES Study a l so concl uded : 

" i t  appears that the energy-to-economic output ratio i n  the 
Uni ted States economy can  be l essened , over the l ong term ,  and 
the prudent,  susta ined pol i c i es can hel p the economy conti nue 
growi ng wi th cons trai ned growth of energy cons umption" ( CONAES 
p .  120 ) .  

The Harvard Busi ness School Stu dy repo rted that there has been wi de and 

erratic variation in the rel a tionship between energy a nd GNP i n  the 

Un i ted States ( Harvard Bu s i ness School Study , p .  142 ) .  Simfl arly,  the 
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Resources fo r the Future study noted that rarely has  there been a 1 0ck-

s tep rel ationship  between energy a nd the GNP a nd that a g i ven rate of GNP 

growth need not s i gn i fy an equi v al ent or a near eq u i v a l ent growth rate i n  

energy demand ( RFF,  p .  8 5 ) .  

None1 ectri c i ty O i l  Usage 

The DE I S  c o rrectl y states that o i l  currentl y suppl i es o nl y  a smal l por­

tion of total el ectri c i ty u sage and that the maj o ri ty of the nation ' s  o i l  

c onsumpti on  i s  i n  none1 ectri ci  ty sectors . * The DE IS hypothes i zes that 

substanti al none1 ectri c i ty oil usage wi l l  convert to el ectri c i ty u sage 

and thus requi re i nc reased el ectri c i ty suppl i es from the breeder reactor 

( DE I S ,  p p .  28 - 29 ) .  The DE I S  presents no facts support i ng t h i s conjec-

ture . Thi s  assumption m i stak i ng1y repeats a simi l a r m i sc oncep t i o n  that 

LWR s wou l d be i ns trumental i n  di spl ac i ng oi l .  As a recent study po i nted 

out ,  LWRs are di spl ac i ng coal , not o i l , and LWRs i n  1979  di spl aced only 

o ne-tenth ( 87 -mi l 1 i on ba rrel s )  the amount of oil  that the federal gove rn­

ment c l a imed they woul d fo r that year ( Barron ' s , August 24,  1981 , p .  5 ) .  

The DE IS  fail s to give any b a s i s  fo r assumi ng that nonel ectric u ses of  

o i l  wi l l  actual ly c onvert to  b reeder- suppl i ed el ectric i ty .  Wh i l  e the 

D E I S  c i tes el ectri c cars as a j u s t i fi c a ti o n  fo r the breeder reacto r 

progr am ( DE I S ,  p .  28 ) ,  s uc h  c a rs sti l l face maj o r  technol ogi c al barri ers 

( ET ,  p .  77 ) wh i c h  are not menti oned i n  the DE I S .  Moreov e r ,  t h e  current 

*The oEIS states that o i l  prov i des  ab out 10 percent of U . S .  e1 ect r i c i  t'j " OW ,  
a nd i t  i s  projected t o  produce onl y about 1 pe rcent i n  the year 200C :0 :828 
t imeframe ( OE I S ,  p .  29 ) .  Whi l e  petrol eum suppl i es approxima te� y 61  ' e ·-:cr,t 
of the primary energy consumed in Cal i fo r n i a  ( E T ,  p. 9 ) .  o i l -fi red e ' �c-_ - i c  
generation suppl i es l ess  than 4 percent o f  Cal i forni a ' s  total end-u se energy 
c onsumption  ( n ,  p. 5 ) .  More than hal f of the petroleum ( 62 perce o t )  i s  
u sed for transpo rta t i o n ,  wh i c h  i s  a1 so the l a rgest overal l energy e nd-u se 
sector ( E i ,  p. 9 ) .  
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CEC el ectrical forecast a ssumes that el ectric vehi c l e s  wi l l  account for 

about 2 percent of the total m i l e s  d ri ve n  in Cal i fo r n i a  in the yea r  2000 

and s ti l l  projects an e1 ectrica1 growth rate of o nl y  1 . 6 5  percent fo r 

peak demand a nd 1 .44  percent fo r sal es  ( ET. , pp . 7 8 ,  92 ) ,  far bel ow 

l evel s used i n  the DE I S .  

Furthermore , a s sumi ng that the DE IS  correctl y states that the real need 

for the b reeder reactor program i s  to reduce o i l  u s age i n  sectors 

currentl y n ot dependent on  el ectri c i ty (DE I S ,  p. 29 ) ,  t he DE I S  does not 

exam i ne al ternatives to the b reeder reacto r fo r di spl aci ng oi l u sage i n  

t he none1 ectric i ty secto r .  The au tomobi l e  i s  estimated to ac count fo r 

about one thi rd of total pe trol eum cons umed i n  the U . S . 8 I n  the trans-

portation  sect o r ,  potenti al al ternati ves i ncl ude i nc reasi ng energy 

effi c i ency ( through improved automo b i l  e effic i ency , f uel  effi c i  ent ca  r 

ma i ntenance and dri v i ng prac t i c e s ,  i mproved traffic  control sys tem s ,  mo re 

effi c i ent freight hand l i ng methods ) ,  al ternati ve trans portation  sy stems 

(mass trans i t ,  rideshari ng , b i cycl i ng ,  tel ecommu n i c ati ons ) ,  and a1 ter-

n ative fuel sources ( pure al cohol  fuel s ,  ga soho l , di esel fuel ) ( E T . , p p .  

6 1  - 76 ) .* These al ternatives are not ment i o ned i n  the DE I S .  

Energy Contri butions of the Proposed LMFBR P rogram 

Another cruci al omi s s i o n  from the DE I S '  need a s sessment i s  i de nti fication  

of the capaci ty ' a nd projected energy contri b u ti ons from the  LMFBR program 

*The Energy Pol i cy a nd Conservation  Act of 1975  manda ted that the fuel 
economy of new cars ri se from an average 18 . 0  mpg fo r 1978 model ye ar to at 
l east 27 . 5  mpg in 1985.  A new Vol kswagen car is  under advanced devel opment 
t hat is expected to ac h i eve a fuel economy rati ng of 60 mpg . Therefo re , by 
2000, t here wi l l  be a s igni fic ant sav i ngs  i n  petrol eum use simpl y through 
the use of more effi c i ent c a rs . The DE I S  does not addres s thi s  al ternat i ve 
method of dec rea s i ng o i l  u sage . 
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to the nati on ' s  el ectri ci ty gri d .  The origi nal ERDA E I S  proj ected 80 

l a rge LMFBRs ( D E I S ,  p. 1 1 )  apparently suppl yi ng 80, 000 MW. The new DE I S  

references a " mo re l imi ted program" b u t  never ident i f i es what i s  the size 

of the program. The �E I S '  effort to dete rm i n e  the need for the L�FBR 

program , i ts env i ronmental impacts and al ternati ves has 1 imi ted u seful -

ness wi thout knowl edge of program s i ze .  I n  addi t i o n ,  wh ere the DE I S  

h i nt s  a t  program s i ze , t he assumptions of s i ze a r e  contrad i ctory .  A 

program 1/ 1 0  the size of the ori gi nal prog ram ( o r  8 , 000 MW) i s  as sumed 

for reprocess i ng ( D E I S ,  p .  80 ) ,  wh i l e  a reduct i on to 1 /20th the s i ze ( o r  

4 , 000 MW) i s  assumed for fuel fab rication  ( D E I S ,  p .  84 ) .  

Forecasts for LMFBR E l ectri c i ty Costs 

The DE l S  i denti f i es " fo reca sts for LMFBR el ectrical generat i ng costs" a s  

a n  " important el ement i n  the rati onal e fo r Uni ted States LMFBR devel op­

ment" ( D E 1 S ,  p. 33 ) .  However, the studi es ci ted compa red cos ts of  LHFBRs 

wi th onl y LWR s ,  did not use cost i nformation from fo reign b reede r  

experi ence , a nd a re h i g h l y  dependent o n  u ncertai n  assumpti o ns that cannot 

be veri fied un til  breeders approach c ommerc i al ava i l abi l i ty  ( D E I S ,  p .  

3 7 ) .  De spi te the uncerta i n ty o f  LHFBR cost estimates , the DE IS  conc l udes 

that the LMFBR is neverthel ess j usti fied because " respons i b l e  nati onal 

energy po l i cy di ctates that the pace of the LMFBR devel opment program be 

s tructured to acccrnmoda te s i g n i ficant uncerta i nties"  ( D E I S ,  p .  38 ) .  How­

ever ,  i n  v i ew of the se rious cost overruns and pl ant cancel l a ti ons 

p1 agui ng 

b reeder 

the LWR i ndustry , s i g n i ficant economic 

devel opment wa rrant concern . The DE IS  

uncerta i n t i es rega rdi ng 

shoul d i nc l ude a more 

extens i ve anal YS i s  of LMFBR el ectri c i ty costs,  i nc l udi ng cost i nformati o n  

from foreign breeder programs , s i nce these cos ts are cruci al to the 

success ful commerci al i za t i o n  of the breed e r .  

16 
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Ura n i um Avai l a bi l i ty 

The DE I S  a sserts that l imi ts on economi cal l y  recoverabl e u ran i um wi l l  

restrict  the use o f  nuc l ea r  powerpl ants and  that breeders , offeri ng an 

essenti a l l y  u n l imi ted fuel supp l y ,  are therefore requi red (DE I S ,  p.  33 ) .  

However , an  analys i s  o f  the uran i um market does not support thi s  hypo­

thes i s .  Uni ted Sta tes produc tion  of uranium is more than twi ce that con­

sumed by uti l i ti e s ;  m i nes  and mi l l s  a re cl osi nq, and yel l owcake ori ces 

have been droppi n g  for over 20 mont h s . 9 F urther, the D E I S  projecti ons of 

u ra n i um resource requi rements and reserves ( D E I S ,  p. 3 6 )  i gnore: ( a )  any 

reduction i n  LWR uran i um requi rements through i nc reased fuel -use  effi ­

c i ency and reduced l osses duri n g  enrichment with advanced tech no l ogy ( 30-

5 0  percent improvements have been projected ) and ( b )  any imp rovements i n  

uranium m i n i n g  technol o gy  over the next 3 0  - 6 0  years. lO The purported 

need for rap i d  depl o�ent of  b reeders decreases with  the conti nui �g  

decl i ne o f  ura n i um pri ces ( 540 per pound i n  1979,  528 per pound i n  

December 1 980, to 523 . 50 per pound i n  December 1 98 1 ,  and sti l l  fal l i n g ) . 

DOE ' s  Energy Research Advi sory Board predi cts that s u ffi c i ent uran i um 

s uppl i es exi st to sati sfy p rojected l evel s of el ectri c demand for at 

l east 40 years and possi bly  wel l heyond. l l  

Contrary to DOE ' s  bel i ef s ,  new LHRs beyond those bui l t  o r  under construc­

ti on  a re extremely u n l i k e l y .  NRC Commi ssi oner V i c tor Gi l i nsky , i n  

remarks made before the Worl d Nucl ear Fuel 1�arket' s I nternati onal Confer­

ence on Nuc l ear Energy , October 2 7 ,  1 98 1 ,  reported that 72  nucl ear 

reactors ( ha v i n g  a total generat i n g  capa c i ty of 5 5 , 000 MW) are cu rrently 

l i censed for commerc i al operation  and 77 l arge pl ants ( about 1 , 000 MW 
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each }  are i n  vari ous stages of compl eti on ,  wi th some nearly fini shed , and 

others barely begun .  ( Th i s  number does not  i nc l ude 1 2  pl ants whi ch were 

under construction and whi c h  have been cancel l ed si nce 1975 ) .  The 

Commi ssioner expected that at l east a nother 20 of the 7 7 pl ants under 

construction wi l l  al so be cancel l ed. Therefore , no more than about 50 

new pl ants ( about 60, 000 MW) appear to be headed for comol etion and 

operati on.  I t  i s  i nteresti ng to note that a study by Merri l l  Lynch 

recommended that whi l e  nucl ear pl ants above 95 percent compl eti on shoul d 

be compl eted, those pl ants whose construction has not progressed beyond 

1 5-20 percent shou l d  be consi dered candi dates for cancel l ation . 12  

DOE ' s  own fi gures (DE I S ,  App .  A )  on uran i um suppl i e s  in  the  Uni ted States 

show sufficient fuel for the enti re l i fe-time of up to 2 1 5  reactors .  

Uni ted States and worl dwide uran i um oroduction has exceeded consu�ption 

by over two to one. I n  1980, Un ited States produced about 42 � i l l i on 

pounds of U308 , whereas Un i ted States uti l i ti es only burned about 1 8 

mi l l ion pounds to produce el ectri c i ty .  There i s  l i ttl e doubt that 

uran i um i nventories wi l l  i ncrease substanti a l ly  in the years ahea d . 1 3 

Thus ,  there i s  l i ttl e bas is  for the DE I S '  a ssumption that a greatly 

i ncreased supply of uran i um wi l l  be needed for L.R s .  More importantl y ,  

the DE I S  fai l s  to i ncl ude avai l abl e urani um suppl i es outs i de o f  the 

Un i ted S ta tes . In 1980, worl dwi de uran i um production was 1 10 mi l l i on 

pounds of whi c h  40 mi l l ion pounds were used for el ectri c i ty producti on . 14 

I n  v iew of the surpl us  of uran i um i nventories  and the decl i ne i n  new 

reactor orders ,  the need for breeder devel opment at thi s  time i s  

unjusti f i ed .  

18 
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Commerc i al i zati on of LMFBR 

The DE I S  states ( p .  38 ) ,  "The LMFBR i s  i n  a rel a tively advanced state of 

devel opment, both i n  the U . S .  a nd worl dwi d e . "  However, the report does 

not i ncl ude a di scussion  of experience wi th actual breeder reactors nor 

does i t  i ncl ude a canpl ete di scussion  of the status of other major  can­

ponents of the LMFBR fuel cyc l e  ( reproces s i ng ,  fuel fab rication ,  etc . ) .  

The DE I S  shou l d  i nc l ude a more canprehens ive anal ys i s  of the perfo rmance, 

statu s of devel opment and econanics of fo reign breeders and Uni ted States 

prototype s .  The DE I S  further states ( p .  46 ) " I f  the U . S .  were to rej ect 

current devel opment,  of the LMFBR, i t  woul d be rej ect i ng or deferring a 

rel a ti vely certa i n  technol ogy capabl e of produci ng i nexhau st ib le  el ec­

trical energy suppl y . "  An assessment of the performance and econanics  of 

foreign breeders and Uni ted States prototypes is c l early warranted to 

support or  refute thi s  c l a im .  Moreover, an i ns pection of these breeder 

programs reveal s a number of s igni ficant technical and econanic  prob lems , 

e . g .  cost overru n s ,  wh ich the DE I S  i gnores . 

Pa st U . S .  experi ence does not provide reassurance of accep tab l e  tech­

n ical , econanic and safety r i sk s  of the breeder program15 : 
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o The core of EB R-1 mel ted down and wa s repo rted to have nearly 

expl oded due to an autocatal ytic reactivi ty effect; 

o The Fermi reactor suffe red a mel tdown of two fuel duc t s ;  

o EBR- I I  was to b e  operated a s  a power pl  ant b u t  h a s  operated at oniy 

about one-hal f of i ts des ign power l evel ; 
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o West Germany ' s  K a l � a r  b reeder ( 300 �W )  was nearly cancel l ed due to 

financ i a l  probl ems . 

- Al thou9h the D E I S  ( p .  4 5 )  refers to the " excel l en t  breeder progress i n  

France" , i t  shoul d b e  noted that France ' s  breeder devel opment program i s  

decades from mak i ng any si gni ficant addi tion  t o  the c ountry ' s  nucl ear 

power supp l y .  O n e  smal l pi l ot ol ant (Pheni x ,  250 M W )  i s  i n  operati on . 

Even the Superpheni x  ( 1 200 MW ) i s  not a orototype for commerc i al breeder 

reactors.  Yet  another sti l l  l a rger pl ant wi l l  be  needed to demonstrate 

commerc i a l  power producti on. A recent report by the France ' s  Groupenent 

de Sc i enti fi ques d ' l n formati on sur 1 ' Energie �ucl eai re ( Nuc l eonics  Week , 

March 1 2 ,  1 98 1 )  noted that the costs of the Superpheni x  have grown from 

ori gi nal estimates of 5400 mi l l i on i n  the early 1 970 ' s  to 5 2 . 2  b i l l ion  i n  

1 98 1 .  The study concl uded that the Superphenix  posed serious techni cal 

hazards and econom i c  u ncerta i nties and attacked efforts to c l a i m  the 

Superphen i x  safe by simply extrapol ati ng from operati n g  experience at 

sma l l er prototypical  breeders s uc h  as the 250 MW Phen i x .  The report 

further stated that no serious economic analys i s  of breeders has been 

done in France and that b reeders may be decades from p rofi tab i l i ty .  

The U n i ted Ki ngdom ' s  Atomic Energy Author i ty h a s  expressed hope that i t  

wi l l  aChi eve a 5 0  oercent pl ant capaci ty factor wi th i ts 2 50 �w Prototype 

Fast Reactor ( PFR ) at  Dounreay , Scotl and. I f  it does , the ?FR wi l l  

p roduce more el ectri C i ty i n  1 981/82 than i t  has i n  6 years ( Nu c l eonics 

Week , Mar:h 9 ,  1 981 ) .  I n  over 7 3  months the pl ant produced about o"e-

thi rd l ess  power than the Phen i x  reactor in France produced in 1 980 a � one 

whi c h  corresponds to a l i fetime pl ant factor for PFR so far of  around 7 
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percent. Due to technical  prob l ems , ?FR ' s  potenti al maximum output has 

been cut by approximately 20 percent. PFR ' s  poor performance, as 

expl a i ned by the Oounreay di rector Cl i ff B l umfi el d ,  was due to the fact 

that the B r i ti sh  desi gn " took more technical  risks and  more c l osely 

approximated commerc i a l  breeder des i gn " .  T h e  di fference between PFR ' s  

performance and the output o f  France ' s  Phen i x  was thought to be due to 

the substanti al di fferences between the Phenix  and commerc i a l  fast  

b reeder reactor s .  ( Pheni x fuel el ements a r e  n o t  ful l si  z e  and i ts 

mOdu l a r  boi l ers a re very di fferent from a commerc i a l  desi gn . )  

The D E I S  states that concurrent devel opment o f  other el ements of  the 

LMFBR fuel cyc l e  ( reprocessi n g, fuel fabrication , transportat i o n ,  and 

waste management) i s  rec o gni zed a s  essenti al to any a ssessment by the 

nucl ear i ndustry of rea d i ness to depl oy breeders in s i gn i fi cant numbers . 

Therefore, successful  commerc i a l ization of the b reeder reactor i s  depen­

dent on the progres s of work i n  other areas of the LFMBR fuel cycl e. The 

O E I S  does not pro v i de suffi c i ent i nformation on the status of  these other 

i mportant components of  the fuel cycl e  and fa i l s  to adequately note the 

s ubstantial  researc h ,  devel opment and demonstrati on work that is sti l l  

requi red to bri n g  them to state of commerc i a l  a va i l abi l i ty .  For 

examp l e ,  reproce s s i n g  of spent breeder reactor fuel requi res extensi ve 

engi neeri n g  devel opmen t ,  fol l owed by experi ence at the p i l ot-sc a l e  pl ant.  

The h i gh pl uton i um content of breeder fuel s necessi tates addi tional 

redesi gn for c ri tical i ty control . These modi ficati ons shou l d  be denon-

strated before proceedi ng to ful l i ndustrial -scal e b reeder fuel repro-

cessing.  Other components of  the  fuel cyc l e  simi l arly requi re exten s i ve 

devel opmental work . 
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I V .  AVAILAB I L ITY OF ALTERNATIVES TO THE LMFBR 

Potenti a l  for Conservation 

There is  a seri ous fail ure in  the DE I S  to make a rigorous and obj ective 

eval uation of al l reaso nably a v ai l ab l e  al ternati ve energy resources . The 

report conc l u des  that the breeder reactor program i s  the only a l ternati ve 

fo r meeti ng the goal s of a heal t hy econany a nd dec reased oi l u s age . How-

eve r ,  the only al ternatives di scu s sed are fusi on and so l a r  el ectric 

systems o n  the ba s i s  that "other al ternati ves are ei ther too smal l i n  

potential ( e . g . , geothermal o r  expanded hydroel ectric faci l i ti es )  o r  too 

far off wi th un certa i n  devel opment sched u l e s  ( e . g . , s o l a r  el ectri c i ty or 

f u s i on ) "  ( D E l S ,  p. F-6 ) .  The report further states that the only c e rt a i n 

a l ternatives fJ r el ectri c i  ty produc t i o n  on the sc al e requi red are coal 

a nd nuc l ear energy . As mentioned , t h i s  statement ignores c o nc l u s i ons by 

maj o r  national studi es by the Nati onal Academy of Sc i ences ( CONA ES ) , the 

S o l a r  Energy Research I nsti tute,  and the Harv a rd 3usi ness School wh i c h  

s tressed t h e  oppo rtun i t i es for reduci ng n a ti onal dependence on  impo rted 

petroleum by both c onservati on and swi tch i ng to al ternative technol og i es .  

The CONAES s tudy c oncl uded that " redu c i ng the g rowth o f  energy demand 

s hou l d be accorded the highest pri o ri ty  i n  national energy pol i cy"  

( CONAES,  p .  xi i i ) .  

D E I S  statements o n  p .  32 a nd F-3 wh i c h  d i  smi ss  the impo rtant contribu-

t i o ns o f  c onservation i gnore the substanti al  i mpact of improved energy 

effici  ency repo rted i n  recent studi  es . The study by t he Sol a r  Energy 

Research Insti tute* concl uded that through i nc reased energy e f f i c i ency , 

" the Un i ted States c a n  achi eve a ful l -empl oyment economy a nd i nc rease 
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worker produc ti v i ty ,  whi l e  redu c i n q  nati onal energy consumption by 2 5  

percent .  " The study estimated about 20 - 30 percent of the reduced 

demand cou l d  be suppl ied  by renewabl e resources ( S ER I ,  p. 1 ) .  "A 

s trategy bui l t  around energy e f f i c i ency and the wi despread u se o f  renew-

abl e resources cou l d resul t in v i rtu a l  el imination of  o i l  imports . "  

( SER I ,  p .  1 )  

Conservation and the i nc reased use o f  a l ternati ve energy resources 

( sol a r ,  geothermal , cogenerati o n ,  w i n d ,  smal l hy�roel ec tri c ,  b i omass ) a re 

the focal poi nts for Cal i forni a ' s  l on g- term energy supply i nvestment 

strategi e s .  A deta i l ed report on Cal i forni a ' s  projected energy suppl i es 

and state-of-the-art energy demand forecasti n g  methods by the C a l i fo r n i a  

E n e r gy  Comm i s s i on concl uded that, 

" A  concerted, but  reasonabl e ,  accel erati on of  pro grams to 
c hannel pub l i c  and  ?ri vate i n vestment i nto conservati o n  and 
al ternati ve suppl i es woul d y i el d substanti al add i ti onal  bene­
fi ts . Such an  approach wou l  d ,  by the year 2000, more than 
ouadrupl e the present contribution o f  a l ternati ve and renewabl e 
energy suppl i e s  i n  Cal i forni a .  8y expandi no thi s  state ' s 
al ready strong programs to el i mi nate energy waste , Cal i fo r n i a  
cou l d s h a v e  another 1 0  percent off  i ts total energy use b y  the 
year 200e equ i val ent to s a v i n gs of 400, 000 barrel s a day of 
o i l . "  (ET, 1 981 , p.  1 6 5 ) 

C a l i forni a ' s  exi sti ng  conservati on programs for el ec tri c i ty a n d  natu ral  

gas are projec te1 to  save the equ i val ent o f  over 1 00 m i l l i o n  barrel s o f  

o i l  p e r  year by 2000 ( E T ,  p .  187 l .  E nergy Tomorrow estimated that these 

savi ngs and conti nued efforts to improve transportation  effi c i ency can 

resul t in v i rtual l y  zero growth in end-use energy demand over the com i n g  

20-year period whi l e  al l ow i n g  heal thy econom i c  growth . Moreove r ,  when 

renewabl e and al ternati ve energy sources,  a s  wel l as conservati on a�e 
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consi dered , these suppl i e s  can furn i sh a l most 22 percent o f  Cal i forni a ' s  

energy needs i n  2000, eou i va1 ent to over 700, 000 b arrel s of o i l  per day 

( p .  187 ) .  

Potenti al for Al ternat i ve E nergy Resources 

The D E I S '  c u rsory d i smi ssal of wi n d ,  geothermal , cogenerat i o n ,  b i omas s ,  

a n d  hydroe l ectric as a l ternati ve energy sources t o  the b reeder reactor,  

is  unwarranted and  viol ates )/EPA ' s  mandate t�at the DEIS ful l y  expl ore 

a l terna t i v e s .  The D E I S  i gnores comprehens i ve studi es , i nc1 udi �9 st:Jdi es 

done by DOE i tsel f,  that these sources are fea s i b l e ,  l ess  envi ronmenta l l y  

d i sruptive than nucl ear powe r ,  and  wi l l  di spl ace o i l  more rapi d l y  than 

b reeder reactors ( see Appendi ces A and B ) .  The DE I S '  a sserti on that 

" o ther al ternati ves are too sma l l in potent i a l  ( e . g . , geothermal or 

expanded hydroel ec tric faci l i ti es ) "  ( D E  IS,  p.  F-6 ) ,  is s i mply unfounded. 

For i nstance: 

GC-4 LC 

1. Coqenerat i o n  

The market potential  f o r  c o generation  appl i cations i s  qu i te l arge. 

DOE ' s  own estimate is that cogenerat i on coul d provi de 4 0 , 000 �.W of  

el ectrical capac i ty by the year 2000. 16 General E l ectric Company , 

the l eadi n g  manufacturer of cogeneration  turbl nes , estimates 50, 000 

�W by the year 2000. 1 7  Resources for the Future ,  on  the ot�er han d ,  

projects a possi b l e  total cogeneration el ectrical capa c i ty o f  

134, 000 �N b y  t h e  e n d  of the century. 18  T h e  State o f  C a l i forni a 

has a dopted a goal of i ns ta l l i n g  6000 �W of co�eneration  by 1 990. 19 
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2 .  Geotherma 1 

I t  has been estimated that there are suffi c i ent geothermal resources 

in the U . S .  to supply a l l of i ts future energy need s . 2O The State 

of Cal i fo r n i a  has adopted a goal of produc i n g  5 , 000 MW of geothermal 

e1 ectri ci ty generati on  by the year 2000. 2 1  T h e  Energy Department 

has adopted a nati onwi de goal of 7 , 500 to 1 5 , 000 MW of a n t i C i pated 

geothermal contri bution by 1 990. 22 The Na t i onal Academy of Sc iences 

has estimated that wi th a national  commitment the max imum potenti al 

real i zabl e from geothermal energy cou l d  be just over 60, 000 MW by 

t he year 2010. 2 3  

3 .  Wi nd 

As a near-term source of ene r gy ,  wind energy devel opment has become 

an  i nc reasi ngly attracti ve i nvestment area . Ba sed on extens i ve wi nd 

d a ta studies prepared for the state, the Cal i forn i a  Energy Commis­

s i on has i dent i fi ed 1 3 , 000 MW o f  wi nd resource potenti a l , not 

i nc l u d i n g  potential  coastal offshore wi nd resources . 24 I n  a dd i ti on ,  

the state has adopted a goal o f  bui l di n g  7 , 700 MW o f  i nsta l l ed wi n d  

power capac i ty by t h e  year 2000. 25 Nationwi de,  D O E  i tsel f estimates 

that wi nd power cou l d  provi de the Un i ted Sta tes with 60, 000 MW of 

i nstal l ed capac i ty by the year 2000 . 26 

4. Sma l l  Hydroel ectr i c  
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At t h e  nati onal l evel , DOE ' s  own estimate i s  t h a t  sma l l  hydro cou l d  

provi de the Uni ted States wi th an  additi onal 20, 000 MW of el ec­

tri C i ty by the year 2000 i nc rea s i ng to 5 0 , 000 MW by the year 2020. 27 

An even hi gher estimate is  projected by the U . S .  Army Corps of 
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Engi neers . Based on an anal ys i s of the watersheds of ex i st i ng dams ,  

the Corps estimated that  " 5 4 , 600 M il  o f  addi ti onal el ectrical gener­

ati ng capaci ty i s  ava i l a b l e  fo r immedi ate devel opment i n  ex i st i ng 

dam s . " 28 The Cal i fo rn i a  Energy Commi ssion  estimates that about 2000 

Mil of smal l hydro rema i n  to be devel oped at ex i sti ng dams i n  

Cal i forni a . 29 

Addi tional deta i l ed i nformati on on the feas i b i l i ty a nd av a i l abi l i ty of 

t hese technol ogi es ,  as wel l as b i oma s s ,  sol a r ,  and other sources , can  be 

fou n d  in El ectri c i ty Tomorrow ( Appendi x  B ,  pp.  203 - 298; see al so , 

Append i x  A ) . The DE I S  shou l d  be rev i sed to refl ect thi s i nfomati o n ,  

partic u l  a r l y  DOE ' s  own statements on  the ava i l  a b i l  i ty of these al tern a-

t i v e s .  

Energy R&D Al l ocations 

The DEIS overstates the need fo r and economi c  potenti al of the breeder 

prog r am s .  In i ts i n i ti al eval uation  o f  D O E  energy R & D program s ,  a t  

l east two-thi rds o f  t h e  members of DOE ' s  Energy Research Advi so ry Board 

( E RAB ) agreed that the C l i nch River Breeder Reacto r has � u rgency , � 
economic potenti al , � benefi t-to-cost rati o and that fundi ng shou l d  � 
reduced. Three-qua rters of  the ERAB members recommended that the 

" ( breeder reacto r )  demo�stration be del ayed until a future time . ,, 30 

The DE I S '  unde rstati ng poten t i al contr ibutions of conservati o n  ar.d al ter­

n atives and overstati ng the potenti al for nuc l ear programs,  i n  pa rt i c 'J l a r  

the breecer ,  i s  refl ected i n  the Energy Research Advi so ry Soard ' s  eval ua­

tion of DOE energy R & D  program s .  The 30ard noted i mbal ances i n  energy 

programs such as : 
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o There is very heavy stress on  el ectri cal technol ogy in FY 8 1 ,  

further accented i n  FY 82 , al though i t  i s  noted that fl u i d  fuel s 

consti tute our princi pal vul nerab i l i ty .  

o Simi l arl y ,  wi thi n  t h e  el ectri c i ty secto r ,  federal l y  sponsored 

nuc l ea r  programs are recei v i n g  a l arger orooorti on of fund i n g  than 

the exoected nuc l ea r  share of the Un i ted States energy mi x dur i ng 

the next few decade s .  

o Conservat i o n ,  a very sma l l  fraction of  t h e  energy R & D  budget i n  FY 

81 , i s  further and dra s ti c a l l y  reduced i n  FY 82, a l though i t  has so 

far contri buted much more than supply a u gmentati ons in reduc i ng our 

dependence on i nsecure o i l  imports . 

The D E I S  state s ,  "A rel ati vely v i gorous path of L�FBR devel opment i s  

therefore prudent for the �overnment t o  pursue, based o n  the promi se of 

the U1FBR and the uncertai nty over future energy events . "  ( D .  4 6 )  How­

ever, the DOE ' s  Energy Research M v i  sory Board concl uded " constru c ti on 

of a demonstration pl ant i n  the early 1 980s i s  not an u rgent nati onal 

priori ty. Sufficient coal and uran i um suppl i es exi st to sati sfy pro-

jected l evel s of el ectri cal  demand for at  l ea s t  4 0  years and poss i bl y  

wel l beyond . "  The panel , i n  fac t ,  recorrmended that demon strati o n  of 

b reeder techno l o gy  be del ayed u n t i l  a future time. 

In addi ti o n ,  al though the QEIS argues that the cancel l a ti on of CRSR wi l l  

resul t i n  the l oss o f  staff resources and  a n  i nvestment o f  over 5 1  b i l -

l i on a l ready i ncu rred, i t  i s  neces sary to wei gh forward benefi ts o f  the 

program agai nst  forward cos t s .  Cu rrent estimates  of the total CRBR c osts 
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are approxi matel y 53 . 2  bi l l i on ( 1981 dol l a rs )  mak i ng the fo rward costs $2  

b i l l i on .  

mi l l i on ) .  

( I n  compa r i so n ,  the estimate i n  1 9 7 3  for the proj ect w a s  S 7eO 

The que stion  ari ses whether the LMFBR program is rece i v i ng a 

_ l arger po rt i o n  of fundi ng compl etel y out of l i ne wi th the expected 

nuc l ear share of future Uni ted States energy supply a nd to wh a t  extent 

t h i s  research i nvestment wi l l  contribute to reduc i ng the nati o n ' s  depen-

dency o n  fo rei gn oil import s .  ,A.s the three n a ti onal studi es c i ted i n  

t h i s  report have concl uded , improvements i n  energy e f f i c i ency have proven 

to be a more cost-effect i ve means of meeti ng the natio n ' s  energy needs . 
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v .  EfIVI RONMENTAL IMPACTS OF THE LMFBR PROGRAM 

T here are several key envi ronnental i s sue s that are not adeoua te1 y 

a d dres sed i n  the OE I S :  

o Safeg ua rds and prol i ferati o n  concerns , gi ven the current s tatu s  of  

materi al  s accountab i l  i ty methods and  i nsti tutions to  control the u se 

of nuc l ear materi al s ,  

o Uncerta i nti es a s soci a ted wi th heal t h  and safety ri sk estimate s ,  

( e . g . , C l a s s  9 a c c i dents a n d  acts o f  sabotage ) ,  a nd 

o Maj o r  un resol ved waste management i ssue s .  

Comments o n  speci fi c  sections of the OE I S  are prov i ded bel ow.  
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1 .  Prol i feration Concerns Assoc i ated wi th a P l u to n i um Economy Are Not 

Adequately Addressed 

Prol i fe rati on  ri sks woul d be extreme in a pl uto ni u i m  economy. )Ii th 

devel opment of the breeder program l a rge amoun ts of  pl utonium wou l d  

c i rcu l a te through the LMFBR system ( reacto r reproces s i ng ,  fuel 

fabrica tion ) in fo rms requi ri ng extraordi naril y  t i g h t  phy s i c al 

secu r i ty .  I t  has been estimated that more than 1 0  mil l i on k i l ograms 

per year of fi s s i l e pl utonium woul d ci rcul a te in fresh fuel in a 

pl u tonium 
' breeder-ba sed nuc l ear economy. 3 1  ',o/idespr ead acces s to 

t h i s materi al wou l d remove a maj or barrier to the construction  of 

nuclear weapo ns . By maki ng pl utonium more read i l y  a v a i l abl e ,  these 

pl utonium fuel cycl es c ou l d  cut  down or even el i m i n ate the l e ad t i me 

req u i red for a pol i tical ent i ty  to bui l d  or u se a nuc l ear we apo n .  

A s  a resul t ,  deci si ons i nvol v i ng the depl oyment o f  pl uto n i um recy c l e  
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are i ntimately connected to the acceptabi l i ty of s a feguards to 

protec t the i r  u s e .  A 1 9 7 7  report sponsored � y  t h e  Fo rd Foundati on 

s ta ted : 

" I n  our v i ew, the most serious r i sk associated wi th 
n uc l ea r  power i s  the a ttendant i nc rease i n  the number o f  
countries t h a t  have access t o  technol o gy ,  ma teri al s ,  a n d  
fac i l i ti e s  l eadi ng t o  a nuc l ear "eapons capabi l i ty . . .  I f  
wi despread prol i ferati o n  actual l y  occ urs , i t  wi l l  prove an 
extremel y  s e rious danger to U n i ted State s  secu ri ty and to 
worl d peac e and stabi l i ty i n  gene ra1 . " 32 

Moreover , a recent s tu dy by the Amer i c a n  Phy s i cal Soc i ety stated, 

" S t r i c t  accounta b i l i ty of f i s s i l e  materi al cannot be achi eved 

p racti cal l y  throughout the enti re fuel cyc 1 e . " 33 The s tudy recom-

mended an eval uation  of " safeguards advan tageou s "  fuel cycl es u s i n g  

l ow-enri chment u ra n i um fuel . Of majo r  concern are l arge pl ants i n  

wh i c h  nuc l ea r  materi al s accountab i l i ty becomes a n  even greater 

probl em. Da vi d F i scher,  recently reti red as I n ternati onal �tom i c  

E nergy "'gency ( I AEA ) assi stant di rector general and s ti l l  con sul tant 

to the agency,  sa i d  that I AEA safeguards experts concerned wi th the 

d i versi on o f  nucl ear mate r i a l  Must be�i n to cons i de r  the possi b l e  

c reati on  i n  t h e  1 990s of l a rge enri c hmen t o r  reproces s i n g  �l ants 

where a measurement of uncerta i nty . o f  a hal f  of perc ent cou1 d mean 

an  uncertai nty of 50 k i l ograms of pl uto n i um e i ther way ( Nu c l eo n i c s  

Week , Aor i 1  9 ,  1 981 ) .  He further s ta ted ( N u c l eon i c s  :ieek , March 9 ,  

1 981 ) that the accounti n g  of nuc l ear materi al s i s  a s l ow oroces s .  

Simply rel y i n g  o n  accounti n g  to f i n d  o u t  whether a country has o r  

has not made expl osi ves may i nvol ve a del ay J r  3 0  days for the 

report to be sent and perhaps an  add i ti onal 3 months by the time the 

report i s  anal yzed and i n spected. As D a v i d  F i scher stated, "Th i s  i s  

30 

GC-4 LC 

not an  i deal s i tuation  if you a re deal i ng wi th l a rge quanti ti es  of 

p1  uto n i um . "  �jRC ' s safeguards d i rector Robert 9urnett ( Nuc1  eon i c s  

�, Apri l 1 3 ,  1 980 ) s i mi l arly expressed concern about t h e  l evel o f  

a ttent i on bei n g  p a i d  to s a feguar r1 s :  " W e  have n o t  sol ved t h e  nucl ear 

materi al s accoun ta bi l i ty p robl em" --" there are si gn i f i cant materi al s 

d i fferences that cannot be expl a i ned . "  He fu rther remarked that i f  

the U n i ted States moves t o  the u se o f  cOlll1lerc i al reproces s i n g  and 

the u se of mi xed oxide fuel s ,  " then the approaches a v a i l abl e now are 

u n l i kely to be acceptab l e . "  He c i ted the case a t  Erwi n ,  Tennessee ' s  

fuel fabrication faci l i ty o f  Nucl ear Fuel Servi ces  a s  bei n g  tota l l y  

u nacceptabl e i n  fai l i n g  t o  account for over 300 k g  of u ran i um over 

1 5  yea r s .  

The D E I S '  d i scussi on  of i n ternati onal s a feguards a n d  i nsti tu ti onal 

measures to a1dress the ri sks of prol i feration ( p p .  167  - 1 6 9 )  fa i l s  

to recogni ze these safeguards probl ems and fai l s  to provi de 

a s surances that adequate control measures  can be put i n  pl ace . The 

D E I S  refers to the Presi den t ' s Nuc l ea r  Nonprol i feration Pol i cy 

Statement of J u l y  1 6 ,  1 98 1 ,  proposi n g  to improve nonoro1 i fera t i o n  

objecti ves b y  s trongly suoporti n g  and con t i n u i n g  t o  work wi th the 

I n ternational Atom i c  Energy Agency. However, the report does not 

recogni ze that Un i ted States �ffi c i a 1 s have recentl y expressed 

concern about the I AEA and �ave d i scus sed the possi b i l i ty o f  Un i ted 

States wi thdrawal from the agency and possi b l e  a gency col l apse 

( N u c l eon i c s  Week , November 5, 1 9'11 ) .  The DE I S '  fai l u re to 

adequately addres s  concerns rega�di n g  e x i s t i n g  nonprol i fera tion 

i nsti tuti ons  and  control measures is a major i nadequacy of the 

report.  
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2 .  The DE I S '  D i s cu s s i on o f  LMFBR Heal th and Safety I ssues Is  Seri ously 

I nadea u a te 

The di scussion  on U�FBR s afety technol o gy  rel i es heav i ly on, i n forma­

ti on presented s i  x years a go ('AASH-1535  and ERDA- 1 5 35 ) .  I t  does not 

prov i de a compl ete up-to-date d i scuss i on o f  safety i s sues  a s s oc i a ted 

wi th the breeder ra i se d ,  for exame l e ,  by the Na ti onal �esearch 

Counc i l ,  the Nuc l ear Regul atory Commi s s ; on , �nd the Counc i l  on  

Envi  ronmental Qual i ty .  The Na ti onal  Researc h  Cou�c i l  ( 1 9?� )  

sUl'1mari zed the unanswered Questi ons rema i n i n g  for U�FBR sa fety :  

whether i n herent o r  engi neered safety features el imi nate o r  greatly 

reduce the probab i l i ty o f  core mel t i n q ;  whether, i f  th i s  probab i l i ty 

c a nnot be reduced to des i rabl e u n l i kel i hood,  engi neered features can 

c onta i n  the consequences , and  by what mechani s�s reasonabl � 

consensus can be reached that these obj ectives have or ha�s not been 

met. 34 

I n  add i ti o n ,  the Pres i den t ' s Counci l  on Envi ronmental 

advi  sed former ��RC Chai r.'1an John Ahearne ( �1arch 1 980 ) that 

�uai i ty 

Cl a s s  9 

aCCi dents shoul d be fu l l y d i scus sed i n  future E I S '  on NRC l i cen s i n g  

acti o n s .  Si nce the NRC s ta ff c l assi f i ed THI a s  a C l  a s s  9 event,  i t  

i s  n o  l onger pos s i b l e  t o  avo i d  ful l d i scussi on o f  s u c h  acc i oents . 

The D E ; S  needs to address c urrent i n formation  on Cl ass 9 acci jents 

and  thei r impl i ca t i ons for sa fety imeacts rel a ted to b reeder de',si ­

opr.1e�t.  The c onsequences of Cl  a s s-9 a c c i  dents i n a breeder �ed��,r 

coul d exceed the consequences cal cul ated for the worst 3 c c i dents b 
1 i ght water reactor s .  35  
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In  add i tion , the DE I S  f a i l s  to d i scuss  the potent i a l  impacts o f  

sabotage even tho u gh such 1 arge consequences l'Iay b e  t h e  m a J o r  con-

tri butors to publ i c  risk . An assessment of the true r i s k s  of th� 

proposed eroject ,  as requi red by �E?A , is therefore not presented. 

The CRBR r i sk a ssessment ,  patterned after the Reac to r  Safety Study 

(�ASH-1400 ) ,  concl uded that CRB R  r i sk s  are compara b l e  to those from 

LWRs a s  characterized i n  �ASH-1400 (DE I S ,  p. C-I ) .  However , the 

CRBR r i sk assessment fa i l s  to ack nowl edge major weak nesses o f  the 

WASH - 1 400 s tudy reported by the Ri sk Assessment Review Group to the 

Nuc l ea r  Re gul atory Comm i s s i o n . 36 T h i s  revi ew group was organ i zed by 

NRC to c l ari fy the achi evements and l imi ta t i o n s  o f  �ASH- 1 400, assess 

the peer comments a nd response s ,  and study the present state o f  r i sk 

analys i s  methodol o gy .  

The Rev i ew Groue concl uded that: 3? 

o Stati stical  analyses i n  WASH- 1 400 suffer from a spec trum o f  

prob l ems , rangi n g  from l ack of  data on wh i c h  t o  b a s e  i nput d i s­

tributions  to the i nvention  and use of  wrong stati s i c al 

metho d s ;  

o T h e  peer revi ew p rocess of \,ASH - 1 400 was defect i ve i n  many 'flays 

and the review was i n adequate ;  

o The l ac k  of  scrutabi l i ty i s  a �ajor fai l i ng  of  t h e  report 

impa i r i n g  both i ts useful ness and the Qual i ty of  possi b l e  peer 

review; 
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o The Re v i ew Group was unconv i nced of the c o r rectness of the 

WAS H - 1 400 c o ncl u s i o n  that i n i ti a t i n g  events ( e . g . , fi re s ,  

e a rthquakes , human a c c i dent)  contri bute negl i g i bl y  t o  overa l l  

r i  sk ; a n d  

o Error bounds i n  e s t i ma tes o f  t h e  p robab i l i ti e s  o f  acc i dent 

sequences a re greatly understa ted due to a n  i n adequate data 

base, Ques t i o n a b l e methodol o g i c a l  and s ta t i s t i c a l  Drocedu res 

and i n ab i l i ty to auanti fy common cause fa i l u re s .  

T h e  Fo rd!�1 i tre s t u dy a l  s o  fou n d  tha t " toe ilASH-1400 p robab i l  i t;; 

e s t i mate coul d be l ow ,  under extremely pe s s i m i s t i c  a s s umpt i ons , by a 

fac tor of as much as 500" a n d  tha t the ex pected number of c ancers 

for a gi ven acc i dent " c ou l d  be several t i mes h i gher" than In WASH-

1 400 . 38 Th i s  i mp l i es a n  upoer l i mi t r i s k  1 500 - 3000 t i mes t�e 

ilA SH- 1 400 :ne d i a n  v a l ue , or 36 - 72  c a n c e r  deaths per reactor year.  

I n  addi t i o n ,  to perfo rm a n  adeauate r i sk assess:ne n t ,  the ohy s i c a l  

processes mu s t  be u n derstood a n d  c o rrec tly mode l e �  a n d  u n c e r ta i n t i e s  

prooerly taken i n to acc o u n t .  S u c h  a c ompl ete a s s e s s�ent o f  t h e  ri sk 

a s soc i a ted wi th the CRBR and other components of the b reeder fuel 

cyc l e  i s  n o t  provi ded in the D E I S .  

3 .  T h e  D E I S  F 3 ' l s to A �rlress U n re s o l ved � a s t e � a n a geme n t  ; s s"es  

The D E I S '  d j sc u s s i � n o f  waste �ana oe�en t ,  one of  t h e  f o u r  envi ron-

Mer':al i rr. ;)  .. � c t s  of the b reeder Drog r�rn a d d r� s 5 e d  ;:1 the coc'Jr'2'l t ,  � � 

i n aaea u a te .  The J� : S '  very frai" i n g  of the wa ste d i s D o s a l  i s s c e - - ':n! 

a v a i l a b i l i ty o f  a 11 genera l l y  a c cepted n'!e t h o d "  for h a n d l i n ?  r3c i o-

a c t i ve waste ( p .  1 7 3 1  i s  i m p rooer. By c h aracter i z i n q  the i s s ue t � i ; 
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way , the D E l S  imp-' i es that there i s  an acceptabl e method for 

h a n d l i n a  wa s t e s .  flo method for the permanent d i sposal  of ',..ra ste 

e x i sts , a s  DOE has  admi tted i n  i t s fi l i n g s  w i th the NRC in the waste 

c o n f i dence proceedi n g. ( � RC Docket P R - 50 ,  51 . )  Th u s ,  from the 

outse t ,  the D E I S ' d i sc u s s i on of waste mana nemen t  i s  s t ructu red to 

m i nimi ze the s i gn i fi cance of the i s sue . 

The DE I S  

adeauate 

c o n s i s tently u n derstates the obs tac l e s to devel opi n g  an 

waste management pro gram. '4h i l e  the DE I S  summa r i z e s  at 

l en gth JOE ' s  pro gram, it fa i l s  to acknowl edge the s h a rp d i spute over 

the adequacy o f  the pro gram and the conc l u s i o n o f  ",any that 90E ' s  

p r o g ram i s  i n s u f f i c i e n t  to assure that permanen t ,  s a fe d i s p o s a l  o f  

rad ioacti ve was tes wi l l  be devel oped i n  t h e  fo reseeab l e  f u tu re . The 

i n adequ a c i es of 90E ' s  waste �anagement pro gram a re summa r i zed in a 

recent consol i d a ted f i l i n g  s u bmi tted by the C a l i fo r n i a  E n e rgy Com­

mi S S i o n ;  C a l i forn i a  Department o f  Conserv a t i o n ;  the Atto rney General 

o f  the State of Ne w York ; I l l i no i s ;  M a s s a c husett s ;  i1 i nn e s o ta ; 0h i o ;  

� i scon s i n ;  D e l awa r e ;  a n d  Oc ean County a n d  Lowe r  Al l oways C reek Town­

s h i o ,  New Je rsey , i n  the NRC ' s  waste confi dence proceed i n g. * ',.Ie 

have i nc l u ded th i s  fi l i n g  a s  Appe n d i x C .  

*The O� IS ?a , l s  t o  d i s c u s s  the ongoi n g  mo d i f i c a t i o n s  t o  i t s wa ste ma n a geme n t  
p rogram, D r e s i dent R e a gan ' s  p l a n  to a b ol i s h  DOE , a n d  t h e  i m o e c t s  o f  toese 
c n a n ges on deve l op h g  a '.a s te ma n a aement � r09ram for the b reeder reac t c r .  
A s  w e  and o t h e r  s tates h a v e  p O i nted o u t  i n  our f1 1 i n gs , t h e  i n evi ta b l 2  
r e s u �  t s  O f  these c ha n ge s  '.i l l  b e  further del ay i n  an.' resol u t i c n  o f  the 
radi oacti ve waste d i s posal  p ro b l em .  ( " Stateme n t  of the C a l i forn i a  
Deoa rtment o f  C o n s e rva ti o n  a n d  C a l i fo r n i a  :nergy Comn i s s l o n  Concer n i n g  the 
Impact of ,ecent Deve l opments o n  a Comm i s s i o n De c i s i o n i ,o Th i s  P r oceed i n g " ,  
�IRC 'i a s te C o n f i dence Procee d i n g ,  Docket )10 .  D R - 5 0 ,  5 1 ,  December 1 8 ,  1 98 1 . )  
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N e i ther the tec h n i c a l  nor t h e  i n s t i tu t i onal  defi c i en c i es in  DO� ' s  

'..ta s t e  ma na ge.,en t  p ragr3;Tl, s�.,rnarized  ; .'1 � D Den rj i x  C: ,  are ad1res s e 1  � �  
the O E T S .  For i ns tanc e , whi l e  DO[ ' s  p rogra� i s  b a s e d  o n  " the �i �e� 

geo l o g i c  reposi tory s t r a te �v for d i sposal  o f  co�erc i a l l y- ge nera:�d 

h i gh- l evel a n d  t r a n s u ra n i c  r a d i oacti ve w a s t e s "  ( O E I S ,  o.  1 78 ) ,  t",e 

s c i e n t i f i c  fea s i b i l i ty of i so l a t i n g  r 3 d i oact i ve wa stes fro� the 

b i o s p here for the e x tens i ve p e r i o d s  reau i red to a s s u re hunan sa7ety 

h a s  n o t  been v a l i da te d .  ( A p pe n d i x C ,  D .  5 ) .  The J E : S  f a i l s :� 

ack nowl edge t, i s - l ack o f  sc i e n t i f i c  veri f i c a t i o n .  

T h e  OE I S rel ies i n  l a rge part upon J OE ' s  " sy s tem a poro ach "  i n  

c o ncl u d i n g  t h a t  p robl ems wi th wa s t e  d i spos a l  a re i n s i ?n i fi c a n: . 

( D E T S ,  D .  1 80 . ) However , as Appen d i x  p o ' n t s o u t :  

" DOE ( a n d the i n dus try )  h a v e  adooted a systems approach to 
wa s te d i spos al - - u s e of a se r i e s o f  natural  a n d  engi neered 
b a r r i ers that suppo sedly pro v i d e a de gree o f  i s o l a t i on n o t  
p os s i b l e  for the n a tu r a l  systems a l one . J O E  fa i l s t o  
rec ogn i z e that th i s  a p o roach i s  s t i l l  lypotne t i c al  a n d  
needs t o  b e  s c i e n t i fi c a l l y  veri f i e d  wi th res pec t t o  t�e 
r e d u n d a n cy ,  e f fec t i venes s , and i n dependence of a ser i e s of 
b a r r i e r s  that are sti l l  b e i n a  conceotual i zed . "  ( Apoen d i x 
C ,  p. 6 ,  f . n .  4 ) .  

- . 

T h e  OE I S  a l so fa i l s  to acknowl edge the nume rous gaps i n  present 

tec h n i c a l  k nowl edge concern i n g  perma n e n t  wa ste d i sposal . These 

tec h n i c a l  gaps i nc l ude: 

a .  Wa ste �cck i n tera c t i o n - -Th ere is no real u n dersta n d i n g  o f  the 

i n terac t i oc of wa 5 te wi th host roc( and therefore no a s s u r 3 n C 2  

that the �"}' 5 i c a ; . ·: hemi c a l , a n d  the mal effec ts i nduced by t r �  

presence of t h e  �aste w i l l  not c a u s e  un�a n a gea � l e  d i srupti o n s . 

( Appe n d i x  C ,  p. 7 ) .  
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b. Hyd ro l o gy - -L i ttl e i s  k nown a b o u t  wate� transport of ra d i o­

n u c l i des to the n i o s p h e re . ( App e n d i x : , P .  7 ) .  

c .  Se l ec t i o n  o f  geo l o g i c a l  med i um s--The O E I S  a s s e r t s that " a ny o f  

( the pote n t i a l  host rock s )  c a n  prove to b e  accepta b l e for the 

m i ned geo l o g i c  reposi tory " ( JE I S ,  P .  1 85 ) ,  C o n trary to th i s  

a s serti o n ,  " n one o f  the geo l o g i c a l  med i ums u n d e r  s t u dy have been 

shown to be tech n i c al l y  c a pa b l e o f  a s s u r i n g  s a fe i so l ati o n .  

E a c h  med i um u n der c o n s i dera t i o n  i s  k nown t o  p resent se r i ou s ,  

t i me-consum i n g ,  a nd po s s i b l y  i n surmou n ta b l e  p robl em s .  

( Append i x  C ,  p .  8 ) .  

d .  Fu ture c l imati c c h a n ges , s h a f t  seal i n g  a n d  boreh ol e pl u ggi n g ,  

mon i to r i n g ,  c a n n i ster degra d a t i o n ,  wa s te form d i s sol u t i o n ,  

reacti on i n  the overpack regi o n ,  roc k mech a n i c s ,  retri ev-

a b i l i ty ,  sei s;n i c  a n d  tec to n i c  a c t i v i ty ,  a n d  wa s te pa c k a g i ng . 

( �ppend i x  C ) .  The D E I S  a d dresses none of these prob l ems . 

The s t a t e s '  comments on DOE ' s  presenta t i  on of i t s waste program i n  

the NRC waste c o n f i dence proceed i n g  are equa l l y true for the J E : S '  

d i sc u s s i on o f  DOE ' s  p l a n s  for h a n d l i n g  wastes fro� the b reeder 

reactor:  

" G i ven i ts l ack o f  tnowl edge , DOE b as i ca l l y  contends tha t 
the mere e x i stence of i ts waste program i s  grounds f�r 
a s sura n c e .  DOE resorts to spec u l a t i o n  t h a t  it wi l l  s"c­
c e s s fu l l y  overcome all  o f  these tec h n i c al barriers in  the 
n e a r  f�tu r e ,  desp i te the l ack o f  s c i enti f i c  k n owl edge 
a fter 25 y e a rs of study .  

S u c h  s t a temen t s  d o  not d i s gu i se that these are importa n t ,  
e < i s t i n g  data gaps , a n d  t h a t  there i s  no a s s u r a nce a t  th i s  
t i me that these gaps wi l l  be succes s fu l l y  f i l l ed i n  the 
future " .  ( Append i x  C ,  p. 9 ) . 
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A th i rd tec h n i c a l  probl em that the D E l S  fa i l s  to a de q u a tel y address 

i s  the state o f  80E ' s  ma toemati c a l  model s .  ( I) E ! S ,  p .  1 82 ) .  "he 

mOdel s a re used to compen s a :e fJr unce rta i o ti e s  io tech ni c a 1  � n owl -

edge . ( D E I S ,  p .  1 82 ) .  Howev er , the D E l S  fa i l s to a c k nowl e d ge t"at  

the model l i n g  is  c u rrentl y u n devel oped , th a t  there is  no i n d i c a t i o n  

t h a t  i t  wi l l  be s u c c e s s fu l l y  devel ope d ,  � n d  t h a t  � SGS h a s  rejec ted 

rel i a n c e  on model s .  ( Appen d i x C ,  p. 1 0 ) . 

Other tec h n i c a l  defi c i e� c i e s  i n  the DE l S  i n c l urle the f a i l u r e  to 

a n a l y z e  how many s i te s  wou l � be needed for d i s p o s a l  of w a s t e s  a n d  

t h e  fa i l ure to d i s c u s s  t h e  l a c k  o f  e v i dence tha t s u f f i c i e n t  s i tes  

for h a nd l i n g wastes wi l l  be fou n d .  ( Appen d i x C ,  p p .  10- 1 l 1 .  There 

i s  a l so a fa i l ure to p rov i de i n formati o n  on how l on g  the wa s tes wi l l  

be s tored o r  that they c a n  be s t ored s a fe l y  for the requ i s i te 

peri o d .  � i n a l l y ,  t h e  D E I S  a l l udes  t o  " p redeter"i oed cri teri a "  fcr 

the waste d i soosal  repo s i tory . ( J E l S ,  p .  1 81 ) .  However , envi r�n-

men ta l , s i te sel ecti on , and performance c ri te r i a for a reposi tory 

are s ti l l  soecul a t i ve , as i s  a demonstra t i o n  that the c r i te r i a c a n  

b e  Met. ( Appen d i x  C ,  Pp . 1 2- 1 3 ) . 

::Jne of the :'lost i mporta n t  stud i e s  on w a s te 'lana geme n t , the : n ter-

a gency Re v i ew Sroup· repo rt,  concl uded that the resol u t i o n  of 

s o c i a l , pol i ti c a l , and i n sti tu t i o r a l  concerns i s  necessary to per"l i t 

the o rderly i r1p l emen u t i o n  of a n u c l ear "a s te p rogram a n d  t h a t  

" resol uti on o f  i n s t i tu:i cn31 � s i u e s  ��y we l l  be m o r e  d i f f i c � 1 t ! h a r  

*The : � �e r a �ency Rev i ew Gr 'Juo on �I u c l e a r  ·.� a ste :�a n a ge'nent 'Has e s t ah ' ; s � e Cl ; �  
�la rc h  1 9 7 8  b v  P r e s ; ';ent Ca rter to make rec ommen d a t i o n s  for the e s t :! b l ; s r�e!1': 
o f  a n  i n tegr� ted a n d  cred i b l e nu c l e a r  '.a s te mana 1er1eflt pol i C;I .  
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f i n d i n g  sol u t i o n s  to rema i n i n g tec h n i c a l  prOb l em s " .  ( Ap p e n d i  x C , 

p p .  1 3- 1 4 ) .  �everthel e 5 s , the D E ! S '  d i s c u s s i o n of i n s t i tu t i o n a l  

ob s ta c l e s  t o  DOE ' s  w a s t e  management p ro gran i s  a l mo s t  nonex i sten t .  

( D E I S ,  p P .  180, B- 3 ) . 

There i s  no menti o n  whatsoever of the numerous p robl ems on the 

federal l evel wh i c h  have prevented a s a t i s fac tory w a s te d i s po s a l  

pro gram--DOE ' s  fa i l ure t o  m a i n ta i n  c o n s i stent �rogram, the 

s u b s ta n ti a l  c h a n qe s  in p ro gram goal s wi th each  s u cc e s s i ve acmi n i -

s tra t i o n ,  t h e  p ro l i fera ti on o f  dec i s i on-ma kers  i n  t h e  federal 

governme n t ,  and the d i v i s i on o f  j u r i s d i c t i o n  in :ongress  over waste 

d i s p o s a l . ( A ppe n d i x  C ,  pP . 1 4 - 1 6 ) .  

S t a te a n d  l oc a l  concerns over waste d i s p o s a l  a re a n  eau a l l y  i mpar-

tant i s sue . In th i s  a rea , the D E l S  f a i l s  to a n a l y z e  the probl em s  a t  

a l l ,  a n d  s i m p l y  a s serts that J O E  i s  " c oll111 i tted t o  provi d i n g  a n  

e f f ec t i v e  rol e "  for state s  a n d  l oc a l  oovernments a n d  I n d i a n  t r i b e s  

( D E l S ,  p .  1 80 ) .  Cl ea r l y ,  thi  s c u r s o ry s t a tement does not p resent 

the a n a l y s i s  requ i red by NEPA.  The s t a te s '  re'l i ew o f  DeE ' s  presen-

ta ti on o f  th i s  i s s u e  in  the NRC w a s te c o n f i dence p rocee d i o 9  appl i e s  
e q u a l l y  wel l t o  t h e  D E l S :  

" A s  DCE i tsel f ack nowl edges , the publ i c  i s  very c oncerned 
a bo u t  the conseque�ces o f  b u i l d i n g  repo s i �ori e s ,  a n d  � a ny 
s t a te a o d  l oc a l  governmen ts , t h rough  l e gi s l a ti on or otr,er-
w i s e ,  have expressed op90 s i t i o n to a c c ep t i n g  reposi t o r i e s .  
E v e ry gove rnment effort t o  d a te t o  sel e c t  �a rti c u l dr s i te s  
h a s  b e e n  o p p o s e d .  Si n c e  d o z e n s  o f  c a n d i � a te s i te s  �u s �  j e  
s e l e c ted for te s t i � a  a n d  ev a l uati o n ,  the a c k nowl e d 0ed 
pu b l i c  oppo s i t i o n  c reates doubt that repo s i tori es a c t u a l � y  
wi l l  be e s t3 b l i shed" . 
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"DOE ' s  resp onse i s  t h a t  i t  wi l l  e n qaqe i n  c o n s u l t a t i o n  
wi th a ffected s ta te a n d  l oc a l  ?overnme nts a n d  t h a t  objec­
t i o n s  therefore wi l l  d i s a p p e a r .  Th i s  a p proac h ,  however , 
i s  n a i v e ,  because d i s c u s s i o n s  a re n o t  l i k e l y  to over r i de 
s tr o n g  l oc a l  o b j ec t i on s  to the s i t i n g  of the reposi tory . 
�oreo . e r ,  DOE h a s  c o n s i s te n t l y  fa i l e d to a d h e r e  to i t3 
pu rported pol i cy of ' c o n su l t a t i on a n d  c o n c u r renc e ' . DOE ' s  
p r om i se i n  i ts f i l i n o s  to deal '.i th s t a tes i s  su spec t ,  
g i ven i t s fa i l ure t o  even i n form <l i sc o n s i n  o f  i t s d i sposal  
p l a n s  for t h a t  s t a t e  dur i n g th i s  proceed i n g .  A s  � i sco n s i n  
say s ,  DOE del i ber a t e l y  concea l ed from t h e  s ta te a report 
s h owi n g  that the s ta te was t h e  p r i m a ry c a n d i d a te for 
e x p l o r a t i on o f  9ra n i te fomati o n s . "  

" O n  a n  equ a l l y  f u ndamen t a l  l evel  i s  DOE ' s  pervas i v e 
i n ab i l i ty to deal wi th the concept of p u b l i c  t r � s t  and 
p a r t i c i aa t i o n .  DOE ( a n d  the �RC Work i n g S r ou p )  c o n t i nues 
to v i ew the p u b l i c  a s  a spec i al i nterest group whose sup­
p o r t  i s  des i ra b l e but u n neces s a ry . D O E  h a s  no mea n i n qful 
i n tern a l  mecha n i sm f o r  i n s t i l l i n g  publ i c  c o nfi dence

-
a n d  

t h i s  l i mi t a t i on wi l l  m o s t  l i k ely e f f ec t i v e l y  frus tra te 
s i te s e l ec t i o n  a n d  devel opme n t .  DOE fa i l s  even to 
a c k n owl e d ge the e x i s tence of a c red i b i l i ty prob l em ,  l e t 
a l one b e gi n the arduous task of dea l i n g wi th i t .  I n s t e a d ,  
DOE S i mp l i s t i c a l l y  a r gues t h a t  t h e  pu b l i c  s h ou l d j u s t  
a c c e D t  Nhatever r i S K S  DOE d e termi n e s  s h o u l d �e acceDted 
f r om r a d i o ac t i v e wa s t e s .  S u c h  a n  approach c l ea r l y  does 
n o t  prese n t  a f a c t u a l  ba s i s  f o r  c o nc l ud i n 9  that i n s t i tu­
t i o n a l  b a r r i e r s  wi l l  be overcome . "  ( Appe n d i x  C ,  pp . 1 6 -
1 7 ;  c i tes om i tted ) .  

I n  sum, the D E I S  fa i l s  t o  address the many tech n i c a l  a n d  i n s t i tu-

t i o n a l  i s sues a s s oc i a ted wi th wa ste d i sposal  f o r  the breeder reac t o r  

program . Ha d t h e s e  i s sues b e e n  a dequately a ddres sed , the D E  I S  c ou l d  

n o t  h a v e  c o nc l u d ed , a s  i t  doe s ,  t h a t  " [ t ] here does n o t  appear t o  be 

a ny c o n s t ra i n t  on the L'�FA R  Pro gram imposed by � i s p o s a l  reou i re"le n ts 

for h i 9h-l evel or t ra n s " ra n i c  rad i oa c t i v e  w a s t e s "  ( D E l S ,  P .  1 74 )  a n d  

t h a t  wa ste mana ge"lent wi l l  n o t  h a v e  a s i g n i f i c a n t  env i ro nmen t a l  

i mpac t .  ( DE I S ,  c .  7)  ',Ie therefore reco",",end t h a t  the D E  I S  he wi th-

drawn u n t i l a compl ete a n a l y s i s o f  t� i s  c ruc i a l  i s sue i s  perfor�ed 

and that the federal goverr.me n t  no t a d d ,  t h rOUGh the b reeder reac tor 
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p r o gram, to the ex i s t i n g  wa s te d i sposal prob1 e"l u n ti l the tec h n i c a l , 

i n s t i tu ti o nal , soc i a l , a n d  pol i ti c a 1  b a r r i e r s  to .a s te d i spo s a l  a re 

s i on i fi c a n t 1 y  d i m i n i s h e d .  
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In t h e  �a : t e �  c f :  

Apvend i x  C 

UNITS� S : � :�S SF � �� ? : C A  
fJ U C L F A ?  R EGULA:CB�  CO�� � I S S I O �  

P ? - 5 0 ,  5 �  
P ro o os ed R u l e� 2 � i n �  o r. S t o r a g e  D i s D o s a l  

- o f  tl u c l e a !" Ha s t e , 1 0  c n  P a r t s  5 0  a r.c 5 1  
( 4 4  r ?  0 , 3 72 ) 

p-!a s t e  Co:,, [ i d en c e  R u '  er"ak '; !'i ;o \  

CONSOLiDATED ST A�E�E�T � �  !H� ST �T�  G �?a? 

I .  I HT�OCUC:ION  

':' � i s  con s c l i c a t ed S t a t err: e !1 t  is  s u b r"! !. t : e �  c r .  � e � a : f  c f  

t he Ca l i !'o r n :'a D e � a r t� e n t  o f  C o n s e r v a t i o n  ( " C : C " ) ,  Ca l i -

f o r n i a  E n e r g y  Commi s s i o n  ( " eSC " ) ,  I l l i n o i s , ��a s s a c :; L!s e t t s ,  

� i n n e s o t a  ( " M i n n . " ) , A t t o r � e y  G e n e r al: o !'  t h e  S ': a t. e  o !'  � Ie ·,.; 

Y c !"'k ( "�: YAGn ) ,  O c e a n  C O U !1  ty a r.c  L ;;we r- Al l o ;.; a ? s  C r e e:': ':'ot; n -

s h i �  ( New J e r s e y ) , Oh i o , W i s c on s i �  a � d  D e lawa r e , p � � s � a � t  � o  

t h e  Corn� i s s i or. s '  S e = o � c  P r eh e a r i n g  � e m o ra n cu� a r. :  C re e r ,  
d a t e d  �Ic v e!!! b e !"  6 ,  1 9 8 1 .  T h e  re� a i n i r. g  p a r ':. ':" c ':" ? a :-: : s  c c � -

s o l i d a t e c!  i n  G r o u p  3 ,  l i s t � c  o n  p .  7 o f  t h e  � e � o !" a :: du� 2. !1 C  
O r d e r , h a v e  n o t  j oi ne d  i �  t h ! s  S t a t e � �n t . 

Th e r e  i s  no fa c t u a l  b a s i s  t o e a :1 f o �  e o r. : .:.. c e :! c e  e i t r. e :-
t h a t  n � c l e a r  w a s � e  ' .... .:. 1 1  t oe  s a f e l y  d i s ;J o s e d  o �  " . , 

- �  :' :; e 

n e c e s sa ry t !� e  f � a=e o !" t h a �  ! t  w i l l  b e  s 2 �e : r  s t o r e j  � n � ! :  
i t  � s  d i s p o s e d  o f  s a fe �y . F� !" t � e r� o !" e , b e ca � s e  a p e r� a ::e � : ,  

$ a fe s o l u t : o n  t o  t::e �a s t. e  r:: a n a g e � e :! t  ? :--o b l e!:! \.; i l l  r. e t.  b e  

a v a i : a b l e  w � e n  n e e d e d , b e t h  t h e  Ca l i �o rn :a E n e r g y  C c = �i s s ! : �  

a n d  t h e  � t � � r n e y  G e :: e r a l  o f  t h e  S t a � e  o f  N e w  Y o r� s u p ; � !,, � a 

p o l i c y o f  c e a s i � g  t o  i s s � e  n e w  c c n s :' r u c t i o n  D e r� ':" t s  � o r  
1 .  



n u c l e 2 r D o w e r  p l a !! t s  u n t i l  the  t e c h n i : ? l ,  i n s t i t :� : :" c :-: a ::' ,  

s o c i a ! a n d p c l i t. i c a l  b a r r ! e r s  a � e  s i z � i �i c a n : l y  � !� ! � i s � e � . 

� ! .  THE' C C �·1 �� ! � � I O N  �,(U ': T  ��:' : !1 �4 ! :! E  l, r:::::-:2? (] ?  :!C: I:' IS : �c. '  .. ! 
C O ! ' F I C E HT , ON T H E  B A S I S  Of ;:: Y : S T : t� 'J  r A CT � , T H A T  To';::? ::  
W I L L  E E  S � fE D I S P O S A L  O f  N U C L ;:: A F  WAST E .  

A t  i s s u e  i s  n o t �h e t h e r  � ac i c a c t i v e  wa s t e s p r o c � c e d  b v  

n u c l e a r  fa ci l i t i e s  " c a n "  b e  d i s pc s ed o f  s a f e ly  b u t  ·..:� e t :"l e r  
t h e y  " w� ' l  b e "  s a f e l y  d i s p o s e d � y  2 s ? e c i f ! ed c 2 t. e . C 4  r e d . 
R e g .  6 1 3 7 2 - 7 3  ( O c  to b e !" 2 5 ,  1 9 7 9 ) . ( e::,p h a s � s ad c e c ) .  1 Th e  

� e !'" e  c o n c l 'J s o r y  s t. a t e � e r. t s  b y  !)C�  t ha t t h e :- e  c a n  � e  s ;; � �  

w a s t e  � i s p o s a l  a r e  a n  i n s u f ! i c i e n �  b a s i s  f o r t h e  N R C  � c  

c o n c l u d e  t h 2 t  i t  h a s  a s s u r a n c e  t h 2 �  w2 s t e s  w i l l  � e  � : s ? c s e c  

o f  s a fe l y . 

DOE h a s  n o t  m e t  i t s  b u r d e :r c f  p r o v i :-: g  th2 :' a f a c c u a :  

b a s i s e x � s t s . I � s  f i l i n g s  c o n s i s : e n : � y  i g :. o � e  � a s t  e v e n t. s ,  

C O  r. o t  s h o w  r e 2 s o n a b l e  f 2 C t. S  exi s t i r. g  t. o d a �r f o !'"  2 s s !..: r a :! � e  

t h a t w2 s t e  d i s p o s 2 1  w i l :  o c c u r ,  a � d  :" r! s t. e 2. d  s �e c 'J 1 2 ,; e  t h a t.  
d i s p o s a l  c a n ,  � a y , o r  s � c 'J l d  o c c u � . �� e � e c ! s i o n  t o  a � c : ! s �  
D O E  � a k e s  D e E ' s  p o s ! t i o �  e v e n  � o r e  i l l u s c ry . 

In o � c e �  t o  m a k e  a f i n c : � g  o f  c o � f i � e � c e  a t  : h i s  � :"� e , 

':. � e  CC�Ti s s i � � , 2 � O � g  o t � e r  t � ! r. Fs , � c � l c  t a v e  to c � n � l � d e ,  

1 .  A �  a �i n i�u m , t h e  l e g a :  s t; 2 n � a � �  � = r  � h e  � f?: t =  u s e  

whe t h e r i t  h a s  l' r e2 ! � � 3 t l �  a s s L r � � : e l' � � a t  �2 s � e s  � i  
� e  d i s p o s e d  o f  s a fe l :: . �;:; i : e  '") a ; � i c i ;: a n t s  r: ave '..!s 

d i f fe r i :1 g  p h r a s e s  ':.0 c e s c r i ': e  � r: i s  :' u � � e n ,  a : 1  s t � ':. � s  

j o i n i n g  i n  ':. h i s  � i l i �; 2 g r � e  ':. � a ':.  D O E ' s  f i l i � � s  d e  � o t  
sa t i s fy � h e  " r e a s o �2 � � e  a s s u � 3 � � e 'l s ta � � a rd . 

2 .  

f r om f a c t s  e x i s t i n g  tod a y ,  t ha t  a l l  t e c h n i o a l  a � d  r o l i � i c a ! -

s c c i a l  ( " I n s t i t u t i o n a l " )  p ro b l er.'ls '''i l l  t r u l y  b e  r e s c ! ·! '! d  � y  
a s p e c i :' i e d  d a t e .  Bowe v e r , t � e !'" -e  i s  r. o  bas i s f o r"  r e a C :-: :' � F  

t h a t  c o n c l u s i o n . I n d e e d , e v e n  i �  s a !"e � i s p o s a l  i s  t e � � ­

� i c a l l y  f e a s i b l e , i n  t h e  s e n s e  t h 2 t  n o  k n ow n s c i e � t i f i c  

p � i n c i p l e  wo u l d  o r e v e n t i t s  b e i r. �  a c � ! e v e d , � o n e t t e l e s s , � h e  

C o m o i s s i o n  c o u l d  n o t.  f i n d c o n f i c! e n c e  b e c a u s e  ( i )  !:' a r: :r 
r e �o si t c ry s i t e s  a r e  n e e d e d  b u t  no s i t e  h a s  b e e n �o u n d  �h i c h  

wo u l d  be s u i t a b l e ,  a r!. d  q u e s t i o r. s  a r e  k n o'''n t o  e x i s t  2 b o u ':  

t h e  s u ! t a b i l i � y  o f  a l l t h e  v a !'" i o u s  r e g � o � s  a n d  � e � i a  u n � e r 

c o n s i d e r a t i o n ; ( i i )  i t  i s po s s i b l e  t h a � tec h n i c a l  s o l � t i cn s  

t o  o u t s t a nd i n g p r o b l ems wi l l  n o t  b e  f o u n d  b y  t h e  s pe c i !' � e c 

d a t e ; a n d  ( i i i )  i n s t i t u t i o n a l  p !" o b l er.:s c o u l d  ;: !" e v e ,, �  t h e  

e s t 2 b li s � r.'! e !1 t  o f  a n :, !'" e p c s i t. o' r i es :y t h e  s p e c i fi e� : a t. e . 

I n s t e a d  o f  d i s c u s s i n g l o n g - t e r� s a �e : Y t  D O S  � ra� e s  i t s  

c a s e  i n  t e r � s  o f  w h e t h e r  i t  � i l l s u c c e e c  i n  ; e t t i r. g o n e  

r e p o s i t o ry l i c e n s e d  b y  t h e N R C  b y t h e  y e a !'"  2 0 0 7 . Bu t t h a t  
q u e s t i o n  m i s s e s  t h e  po i n t . F i r s �  o �  2 1 1 ,  � 2 n y  � e p o s ! : o !'" i e s  

w i l l  b e  n e ed e d ,  n o t  o n l y  o n e . S e c o n d l y , e ve n i f  a l i c e n s e  

i s  o b t a i n e d , t h a t d o e s  n o t  a s s � r e  e s : a b l i s hr.: e n t  o f  a r e � os i -
t o ry b e c a u s e  p u � l i c  o p p o s i t ! o �  c ou l �  p rev er. t i t .  Fu r t h e r , 

t h e  n e re e x i s : e � c e  o f  a l i c e n s e  d o e s " r. o t  e s t a b l ! s h  t; !; 2 t  ': h e  

r e p o s i t o � y  �i ll fu� c t ! o n  � i t � o u t  a c c ! d e n �  fo r the  n e c e 5 s a � y  
t i � e  p e r i o d . E 'l e n � s  a t  Th re e � i ! e  ! s l a � d , E ; c�n ' s  F e � �y a �� 
D i a b lo Ca n yo n  � e� o r. s t :2 � e  t h i s  p o i n � .  

A c t u a l  f a c t s ,  r a t t e r  t h 2 n  b e l i e f s , a � e  r e a u ! r e d  i n  

d e t e rmi n i n �  c o n f i d e � c e , ? a r t i c '..i l a r l y i n  v i e� 0 :- t :-: e pas t 
3 .  



h i s t ::: ry c �  ... a s t. e  d i s o o s a ! e f f � r � s  ( n a n  u r. : r :: k � r!  !,,; i � t c r" Y  � !"  
f a i l u r e " ) .  ( C E C  S ?  � O ;  �� ��� I l l i n o i s  S ?  4 - 5 ; � i r. � .  
S ? ,  D r .  A t: !"' a h a;:!l s o n ' s  C C i.'l me n t s  ' :; - 2 � . )  �. d c : t : o r. a l l �/ ,  ":. � e  

n a t u !"' e  ::; f  t r e  ;: r o c l e r.1 - - e x t !"' e � e l y  l o �g - t e :",� ·: a r! : e r  � o  � a !"! y  

f u t u r e  g e n e ra t i o n s - - c a l l s  f e r  t h e  M i g :t e s t  C 2. r- e  !. n  r ea c h i r; g  

c o n c l u s i o n s  i n  t h i s  p r o c e e d i ng . 2 

D O E  a n d  t h e  - i n d u s t r y  g r o u p s  s ,, :' e !" r o n e o u s l y  t h a t 

b e c a u s e  r-e s e a !'" c h  is p l a n r. e d  c r  i n  p r e c e s s  ..... e c a n  b e  c c � !" i -

d e r. t  t o c a y  .t h a �  sa fe d is p o s a l  joI i l !  � e  a c h i e ', e c .  :: o 'tl e v e !'"  , 

f o r  y e a r s  g o v e r � =e n t  o f f i c i a l s  h a v e  � i � l e� t h e pub l i c  ;.;!. t �  

a ss u r a n c e s  t h a t  t h e  t e c h n i c a l  s o l. u t i o n s  were a ':.  h a n d .  7h e 

t r u t h  i s  t h a t  we d o  n o t  k n o �  t o c a y w h e t h e r  t h e  o n g o i � g  

� e s e a r c h  wi l l  r e � o v e  a l l  e b s t a c l e s ; i n s t e a d , i t  �a y f a i l  t o  

2 .  D i s p o s a l o f  n u c l e a �  w a s t e  p :' e s e n t s  u n i q � e  p � o b l e � s  
b e c a u s e  n e v e r  b e f o r e  h a s  a n y  s o c i e t y  h a d t o  d e v i s e  
p l a n s  t o  a s s u !'" e  s a f e t y  s o  far i n t h e  f c t u r e ,  a n d  n e v e r  
b e fo r e  h a v e  g o v e !"' :1 � e r; t  a g e n c :" e s  h a d  t o  de'l i s e  r- e g � ­
l a t i c n s  tc a s s u r e  s u c h  s a fe ':. y . Th u s , i t  i s  m o re t h a n  
n a t u r a l  t o  ex p e c t  t h c. �  e r  r o rs ;..r i l l  o c cu r i n  t h e  t e c h ­
n o l og y ,  a r. d  t h a t t h e  r e g � l a t i o n s  t h e� s e � �,e s  ',;i l l  b e  
l e s s  t :: a n  p e r fe � t .  ! n d e e c , t h e  U . S .  G e o l o � i c a l  S u n· ey 
( " LTSGS " ) h a s  no t e d t h a t  wa s t e  c i s 9 0 s a l  tt re c L! i re s :1 e ',; 
a n d  h i t h e r t o  u n t r i e d  t e c h n o l o g y "  ..... � i c t  " t y p i c a l l y "  
i n v o l v e s  " i n i t i a l  f a i l u r e  o f  s o � e  c o � p o � e n t s  t o  
p e r f o r :n  a s  o r i g i n a !. l y c o r. c e ':" l -e d , d i s c o y e r :r  o f  n e '''; 
p ro b l e c s  to be r e s e l v e d , a �c r e ::! o n s i d e :oa t i o n  o f  c e s i ; � 
c o n c e p t s . "  U S G S  S P  5 . "  T h i s  v :" e'..I i s  in a c � c !"" d ',; i '; �  
t h a t  ta� e n  b y  t � e  N � C  i �  :.. t s  t :' 2 f':. t e c h r. ! c a l  c :o i t e r ! a  
t o !'"  r e g-u : a t i n g  c i s �e s a !. ,  t � a t  b L! : l c i :1 �  a re p o s :' ':. c r :.'' 
!t i s  a n e w h U w a n  e n t e r p r i s e , "  : :1 ':  i t  i s  t h e !'" e � o � e  
" rea s o na b l e t o  e x � e c t  t h a t ,  w t a t e v e r  t h e  c a r e  e x e !'" c :' s e d  
a n d  h c w e v e � a d v2 � c e c t t e  t e : h n i : u e s , � i s � a k e s  w i l l  
o c c u r ,  i rr: p r-o v e d  t e � ;-, n o : .) ?, : e 3  ,: e l' � : o ;, e d , b e � t e r  c e s i � :: s  
c r e a t e d , 2 n d  o p e r- a t ! 0 � a l  � � .) c e � � r es i�� !"' o v e� . "  U S  F e d . 
R e g . 3 1 3 98 , c o l . 2 ( �: c:y  1 3 ,  1 ? 2 r: ) . ( *  U S ? "  r e f � r- s  :' 0  
t h �  p a r- t. i c i ;;· a n : s  I S � a t. e r.: e ;: t s o f  P o s i t i o :1  a n d  " C S "  
r e f e r e n c e s  t h e  C r o s s - S t 3 : e� e :. : s o f  ? o s i t : o r. . )  

4 .  

d o  s o , o r  e v e n  u n o o v e r  new u n c e r t a i n � i es o r  p r o � l e� s  r a k ! � �  

t h e  t a s k  s t i l l  �o r e c i f f i c u l t  t o  a c � i ev e . C o n : : c e � c e  � a r. � � t  

b e  p r e d i c a t e d  o n  h o p e  o r  b l i n d t e c h n o l c g i c a l  o p t i r. i s � . 

-Un t i l  t h e  r e s ea !" c h  h a s  b e e n  c Or.1p l e t e d  a n c  h a s  suc c e s s !' u l l y  

reso l v e d  al l t h e  t e c h n i c a l  d i !' f .!. c u l t i e s , i t  i s  p r e!:' a t u !" e 

e v e n  to t a l k  a bo u :  c o n fi d en c e . 

I I I .  THE R E  IS NO F A C T U A L  B A S I S  TO � A '!  F O ?  C O N ? I r E �lC S !;;,I.-;­
T E C H N I C A L  B A R 3 I E R S  TO THE S A f E  D I S P O S A L  O F  WASTE WILL 
B E  S U C CESSFULLY O V E ? CO � E . 

A .  T h e  s c i e n t i f i c  f e a s i b i l i t y  c f  i s o l a t i � l  r a � � o ­
a c t i v e  w a s t e s  fro� t h e  b i o s � h e !"' e t o !'"  � h e  e x t e n s i v e  
p e r i o d s  r e q :J i r e d  t o  a s s u :' e  :;u� a n  s a � e � y  h a s  :'l o t  
b e e n v a l i d a t e d .  

A k e y  f a c t o r  i n  t h e  s t a t e s ' p o s i t i o n  t h a �  t h e r e i s  n o  

p r e s e n t , r ea s o na b l e  a S S � !" a n c e  t h a t  t e c h r! i c a l  !) a !'" !" i e !"' s  t o  

s a f e w a s t e  d i s p o s a l  ,tl i I"i b e  s U r' -:1 c u n t e �  i s  t h e  !. a c k  o f  

s c i e n t i f i c  v e r i f i c a t i o n  o f  t h e  F e o ! o g i c  :' e ? o s i t o r y  c o � c e ; t .  

( C EC S P  6 . )  A c � ua l a s s u r'a!'l c e tha t g e o l og i c r e p o s :" : o r: es 

c a n  i s o l a t e  r a d i oa c t i v e  w a s t e s  r e Q u i r e J : 

" [ C ] o m p a r i n g  t h e  r e s u l t s  o f  f i e l �  e x p e :' i � e n � s  
t o  t h e  m o d e l ? r e c i c t i o � s  a n :  � o d i f y i n g  t h e  
m o d e l s . • T h e  e x p e r i � e n t s  � u s t ,  o f  c o u r s e , 
b e  c a r- r i e d  o u t c n c e �  c o � c i t i o n s  r e o r e s e r. : a t i v e  
o f  t h o s e  i n S i d e  2. l o a d e d r e p o s i t o � :: i  t !"! a t i s ,  

�� . I t  i s  o n l y  u n d e r- t h e s e  c i r- c u = s t a n c e s 
t h a t  t � e  i � o :a : :" e r.  h y ?o th e s : s C 3 �  �e v3 1 ! �2 :e c  a nG 
re a. s e na b l e  a S S L! :-- a � c e  a c r. :" e v ed . "  ( C EC S ?  7 ;  � 
� N YA G  S ?  6 0 ; W i s c o n s i n  S ?  8 ;  D e l, 2 yTa r e  S ?  6 . )  

N o n e  o f  t h e  W 3 s : e  e X D e � i :.1 e n t s  t o  d a t e  h a v e  � t i l i :: e r.  a 

v i � o r c u s  s c i e n � i f i c h y ? o : h e s i s  t e s t i � �  a � d  � o d e l  v e :", : !" : -

c a t i o n  r.- e t h o d , a n d c e r- t a i :"l l y n o  in- s � t!J t e s t e x ;: e r : � e � t s  

h av e  b e e :"l  p e r- f o r:!1 e :t  w :, i c h  d e r. o n s t r a t e  v e � i ri c a t i o :'l  o �  t h e  
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g e o l o g i c  r e c o s i t o � y  c o n c e p t  ( C E e  s ?  1 2 ; A p pe n d � x  C ;  S�� a:30 
Wi s c on s i n  S P  3 - U ) .  

D e E  a d�i t s t h a t  i o - � i �u t e s t : r. g  is r. e c e s s ar y t o  a s s � r e  

a d e c u a t e  s i t e c h a ; a c : e � i z a t i o n  2 � d  v e r i f i c a t i o n  :! r! d  t o  

v e r i fy t he � c d e l s  u s ed f o r  pe r f o rm a � c e a s s e s s� e n t . ( D O E  C S  

I I - 1 l! 3 .  ) H o w e v e r ,  i !'l  t h i s a r e 2  a s  i n  o t h e r s , D O ::- l o o k s  

t o  a d d i  : i O !"l 2 1  " p ! a n n e c  i "' - s ":  �u t e s : s  to p ro v id e s u ff i c ! e :; t  

d a t a "  ( D O E  CS ! ! - 1 4 C ) . D O E  t h u s  a d r. : t s  t h a t  c o� c e p � f e a s i -

b i l :. t y  h a s  n o t  b e e n  p rc "e n , 3 a r;c t r. a t i t s  o p t i;: : s-::: t h a t  i t  

w i l l  be s h own :'s c e p e � d e � t  u p o n  s L: c c es s :':..; : � () r: ;: l e ': i o !!  o f'  

a s- y e t  u r. pe r f o r�e c in-s i ;u e x p e r i� e n t s .
4 

E .  T h e  n u:.! e ro u s � a ;; s  i r:  ? r e s e n t  t e oh :1 i : a l  k r: o w l e d g e  
c·o n c e r n i n g  p e r� a n e n t  wa s � e d i s p o s a l  � � e v e n t a 
fi �d i n g  of c c n : : c e r! c e 2 t  � h i s  t i� e . 

Ev e � y  � i : i � g  in t h i s  p ro c e e c i r. g  i d e � � i : i � �  = 2 � y  g e � e � i 2  

u n c e r : a i � t i e s  a � d  c a t a  g a p s  i �  t h e  t e c � � o l o g y  fo r w a s ': e  

3 . 

II 

: h e  I , G  r e ? c r t  r e c c g � i z e c t h a t  c o � c e � t f e a s � � : l i �y f 8 ;  
g e o l o g i c re p o s i tc r : es i s  u n ? r ov e � : 

I' T h e  fea s i b i l i t y  o f  s a fe l y  d i s p c s ! n �  0 :  h :g� 
l e v e l w a s t e  in � i n e d  r e s � o s � : o � i e s c � �  o n l y  b e  
2 s s e s s e d  c n  the b 2 S i s  c :  s ;; e c : : i : i n v e s t i � a � i o n s  
a t  � � c  d e t e r� i na t i o � s o f  S U i t 2 � i : i :y o f  p 2 r t i c � : a r 
s i t e s . 'f ( ? e fe r e � c e  1 3 ,  C £ C  SF S . )  
rOE: ( a r'! =  � � e  i ;; : u s : � y )  :: av e a � c ;: � e d  a s y s : e;.! s  a � ;:- :, o a :  
t c  w a s � e  � � s ? o s a ! - -c s e o �  a s e � ! e s o f  n a t u r a l  2 �  
e n g ! n e e � e d  t 2 � � i e r s  : � a t  s u ? p c s e � l y  : r c v i � e  a d eg � e e  c 
i s o ! a t i c � :'l o t  p o s s i b l. e  fo � t � e  :':2 ': :.J !'" 3. 1  sys t e r: s  2 1 cr:e 
D O E  f 2 1 : s � o  � e c o g n � ! ?  � � 3 �  � h � s  2 p ; r o a c � i s  s : i :  
h y� o t h e t :' c a l a r! d  :l e e d s  : :  :. � s : : e '-. � ::' f i. : a l l y v e r : f ! e  
w i t �  r e s p e c t  t o  t � e  r � d u � j a � c y ,  � � � e c � i v e n e s s , a :; 
i r. d e p e !"' d e r. c e  o f  a. s e r i e s  :: �  :' a :" : :' e rs t :t 2 :  a r e  s t :!. :  
b e i n g c o n c e p t u a l i : e d . ( e S C  s ?  � 5 . )  

6 .  

d i s c o sa l . T h e s e  Ea ?s p r e c l u d e a s s ur an c e  a t  t. � i s  t i � e  t h a t  

t e c h n i c a l  p r o b l e � s  w i t h  wa s t e  d i s D c s a l  w i l :  b e  o v e r c ot""e .  

( tlYAC SF 7 7 - 1 0 � ; C E C  SP 6 - 1 2 ;  A ;l p e n d i c e s  A .  i! ? n c C ;  C I:' C  S F  

5 - 8 ; C " � 
� '"'  C S  : 6 - 3 8 . ) I t  i s i m p o s s i � : e  to e v e n  l � $ t  2 : 1  

t h e  e x i s t i r. g  d a t a g a ? s  i n  t h e  l i � i t e c  s pa c e  a : l o w e d  � O �  t � : s  

s u", � a ry . H owe v e r , s o m e  o f  t h e m o s t i�p o r t 2 n t  c a : a  g 2 ? S  a n d  

u n c e r t a i n t i e s  a r e : 

1 .  lla s t e - r s c k  i n t e rac t i o r. s - -� SGS h as s : a t e c  � h 2 t " t h e  

u n c e r t a i n t i e s  a s s o c i a t e c  w i t h  h o :  w a s t e s t � a t  i n t e r a c t  

c h e r: i c a l l y  2 r:d m e c h 2 n i c 2 l 1y wi th t h e  �o c k 2 !; C  !'l!.l 7.. c s ys :e::  
a p p e a r  v e r y  h i gh " ( N YAC S ?  7 9 ; cec cs  : ) . D O E  a c k � ow! e c g e s 

t h a t  t h e  e f f e c t o f'  t h e  h e a t  ema n a t. i n g  !" r o ["!'l  t h e  ',.;a s ': e s o r. 

t h e  s u r ro u n d i ng r o c k  o f  a r e po s i t o r y  i s  "2 � 2 � c r  t.: nKn ct,.;n 
g e o l o g : :  f a c t o r  ( p r e s e r: t :' �g )  t h e  � o s t  d i f!' i c u l :  e n F i r. e e r : � g  

u n c e r t a : :; t i e s . "  ( N '!. A C  S P  7 9 ·. )  O n e  p 2 r t i c : ? a � ':  h a s  

c e s c � i � e d  i n  c e t a i l  t h e  � a p s  i n  knowl e d ge t h a �  p � ev e n :  2 � y  

u n d e r s � 2 n d i � g o f  t h e  i � t e r a c t i o n o f  v2s te wi th h o s t  r o � k  2 � C  
t h e  r e s u l t i r. g l a c k  o f  a s s u ra n c e t h a t  t � e  p h y s i c a l , c h e� : c a : ,  

a ::1 c  the :,,� a l  e !'f e c t s i n d u c e c  b y  t :; e  p r es e n c e o f  � h e  � ... a s � e  

w i l l  n o t C 2 u s e  u n� 2 !1a g e2 :: 1 e d i. s � 1j p � i c :-: s . C :: '!. A G  S P  7 8 -c � . )  
I t  is  s i � p ! y  n o t k�own i f  a n y s i � e  w i l l  b e  a. b l e  t o  p e � f o � �  

i : s  f' :.z n c ,: :" c �  Il·:" v e �  '; � e  he 2 : a n c  ra c ::' a t :. c r. t e l !"": &," e;:! : :. e ·j ":J y  

t h e wa s � e . ( �rYAG  S F  7 8 -8 11 ;  �. � c : c  � ?  i C . ) 

2 .  H y c � o l o g y--DC:: 2 : n i t s t h a :  " z n o'.,; l e c g e 0 :- p: r o t.: r. � -

wa t e r  hy d �c l o g' :t 1 !. S  pe :--ha :: s ,  t h e  !T o s t  ii:" p o r � a r. t  r e q u i !" e � e :: ':  

f o r  u n d e r s ,: a o c i � g t t e  : o � g - t e �� b e ha v ! c �  o f  2 � i n e �  �e o l o � ! c  
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r e p o s i t o ry . "  ( DO E  SP I I - 7 6 . )  � e v e r t h e l e 3 s , l i t t l e  is k � o � n  

a b o u t  wa t e r  t r a n s p o r t  o f  r 2 d i � n u c l i d e s  t o  t h e  � i o s ; � e r� � � DC 
S P  1 5- 1 7 ;  C D C  CS 1 3 - 1 5 ,  1 8 ,  2 G - 2 1 ; c lO e  S P  1 0 ,  5 C -'5 5 : . 

USGS h a s  s ai � :  

• T � e  n e e d fo � s u c h  d a ta s e v e r e ly t a x e s  b o t h  

t h e  a v a i l a b l e d a t a b a s e  a n d  t h e  t e c h n o l o g y  

f o �  g en e ra : i n g i t . � o s t  o f  t � e  !"' e q u i s i t e d a t a  a r e  

p r e s en t l y  u n a v a i l a b l e ;  � o s t  o f  t h e  a va i l a b l e  d a t a  

h a v e  s u c h  l a � g e  e r � o r  l i� i ts t � a t t h e � r  u se � u � � es s  

i n  p r- ec i c t lv e m o d e l s  i s  1 1r.:! i t e d . "  C i rc u l a r 7 7 9 , 
p p .  8-9 . 

As 

3 .  S e l e c t i o n  o f g e o : o ; i o � e d :' u� - -i! � i : e  s a l t ,  s !1 a l e , 

b a s a l t ,  a n d  g r 2 :1 i t. e a r e  a l l  u r. c e !"" s t u d y  a s  lJ o t e r: t. i a l 

r e p o s i  t o ry r.: e d l a , n o n e  h a 'f e  b e e ::  s h own to b e  t e c h n i c a l l y  

c a p a � l e O" r a s s u r i n g s a � e i s o l a t i o n . E a c h  � e c i � � u � c e !"" 

c o n s i d e r a t i o n  i s k n own to p r e s e n t  s e r i o u s , t ::1 e - c :) :; s 'J.= i :: g , 

a r. c  p o s s i !J l y  i n s u r ::: o '.1 n :' a b l e p :- o = l e r.i s  ·", h i e :'  l e a v e s  t :: e  

p o s s i b i l i :' y o f  a c h i e " e� e � t  TJ i t h i !1 t � e r e � 'J i s i t e  t i � e  !' :-- a:! e 

s pe cu l a t i v e . ( NY A G  S ?  8 4 - 9 2 ; C D C  S? 9 - 1 0 ,  2 4 - . 5 ;  C D C  CS 3 , 
6 ,  3 3- 3 6 ;  : e �  a l so D e � awa r e S P  5 . )  

4 .  Fu t u r e  c l i :!! a t :.. c c h a � g e s - - I t r e �a :' n s  t o  b e  e s t a : -

l i s h e d  t h a t  r e p o s i t o r i e s c a n  b e  l o c a t e d  t o  wi t h s t a �d f u t � � e  

c l i R! a t i c  c h a n g e s  s u c h  a s  r e - g l a c i a t i o r. o r  s i g !! :' f i c a p. t 

i � c r e a s es i� p r ec ! � i � a t io n o r  s � r fa c e e r � s io n .  ( :;YAG S ?  � 7 ;  

C D C  S P  1 2- 1 3 ;  C:C C S  1 0 - 1 2 . )  

5 . S h a !" t  s e a l :" :! g  2. :1d t o r e :: o l e  ,; � ',,! � !i :-:g --7h e � e i s  n o  

e s t a b l i s h e d  "./ a y  t o  s e a l" a r e p o s i t. o r y s o  a s  t o  p r e ·r e r. t  

r a d i o n u c l i d e  r e l � a s e t o  t � e  b ! o s ; � e � e  f o r � h e  n e c e s s a r y  

8 .  

p e r i o d  o f  t im e . ( C EC S ?  1 (1 ;  N Y A G  S 2  9 9 ; e e c  S? 1 9 - 2 ; ; c:;e  
C S  2 5 - 2 9 . )  D O E  h a s  t e r � e d  t t e  s e a : i n F  � r o b l e !" a " :': e :r 

u n kn ow n "  ( H YAG S? 9 9 )  b u :.  t h e !"' e :' 5  no c o r. s e � s u s  t h a t  t !": e  

t e c h n o l o g y w h i c h  i s c u r r e n t l y a n t ! c i o a t e d  w i l l  p r o v i d e 

a d e q ua t e  s ea l s  f o r  e v e n a few d e c a d e s . ( l>:.. 9 9 . ) 

6 .  �o n i t o r i n g - -;jh i l e  C O E  b e l i e v e s  t h a t  a m o n i t c !" i n o: 

s y s t er.1 s h o u l d  be d e v e l o p e d  to o p e !"' a t e  fo !'" a few c e !"! t u r i e s 

( N ':'AG SP 1 00 ) ,  D O E ' s  fi l i n g s  i g n c � e t h e  l a c �  0 :- e c :.; i p c: e n t  

a n d  me t h o d o l o gy fe r � o n i t o � i � g  t h e  r e p o s i t o r y  a f t e r c : o s U� e . 
( � . ; D O E  SP I I - 2 8 0 ; CDC S ?  1 8 - 1 9 ;  CDC CS 2 3 - 2 7 . )  

G i v e n  i t s l a c k  o f  p r e s e :: t k n cwl e c g e , 5  DeE'  b a s :' ca : : y  
c o n t e n c s  t h a t ·  t h e  :l e re e x i s t e n c e  c !'  i t s  wa s t e  ? !"" o g' !"' a :.!  i s  

g !"' o u n d s f o r a s s u !"" a n c e . D O E  r e s o r t s  t �  s � e c u l a : i o n  t h a t  

i t  w i l l  s u c c e s s f u l l y  o v e r c o m e  a l l  o f  t h e s e  t e c r: n i c a l  

b a � � ! e � s  i n  t h e  n e a r fu : u �e , d e s ? i : e  t r. e  l a c k  o f  s c i e n t i � i �  

k n o w l e d ge a f t e �  2 5  y e a r s  o f  s t u d y . ( D O E  S ?  I - 5 ;  C E C  S F  

1 0 - 1 1 ,  4 6 . )  S u c h  s t a t em e n t s  d o  n o t  d i s � u i s e  � h a t t h e s e 

a r e  i m p o r t a n t , e x i s t i n g  d a t a  g a p s , a n d  t h a t  � h e r e i s  � o  

a s s u r a r. c e  a t  t h i s  t i m e  t h a t  t h e s e  g a p s  w i l l  b e  s �c c e s s f � l : y  

f i l l e d  i n  t h e  fu t u r e . ( CEC S ?  u 6 . )  C O e ' s  a b c l i sh � e � t  � a k e s  

i t s r e p r e s e n t a t i o n s r e g a � d i r. �  t h e  f u t u r e s u c c e s s  o �  i : s  

w a s t e  p r o e � a �  e v e n  e� p t i e r .  

5 . O t h e r  i d e r! t. i f i e d k n ':> �' l e d g' e g a p s  i :l c l u d e c a r. n :' s ': e  
d e g � ed a = i o n  ( C EC S ?  5 0 ) ,  w a s t e  :- o r� d i s s o l u � i o n ( CEC S 
5 2 ) , r e ac t i o n i" t h e  c v e r o ac k r e , i o n  ( C:: C  S ?  5 3 ) , r o c  
r.: e c n a n i c s ( C EC S? 5 4 ) ,  r e :' !" i e v a � i l i ty ( C: C  S ?  2 3  2 4 ; 
C D C  CS 3 0 - 3 2 ) , s e i smi c a r! d  t ec : o n i c  ac t i v i t y . < r:YA S ?  
4 6 ;  C E C  S ?  1 0 ) , a n d wa s � e  � a c k a l' i n g  ( I 1 l i � o i s  S ?  0 . )  
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c .  � e c e s s a � y � a t � e - a t i c a :  M o � e � i � � � �  r e c G s i � : r y  
pe r f c ��a nc e i s  � � � e v e l o � e d . 

3 e c a u � e �e o l o � i :  a n d  o : � e �  s � ! e r t i � ! c  d a t a a �e u r a � a i : -

_ a t- I e ,  r:C::  w a n t s  �c :J s e  C o� c 'J : e r  r. = � B :' : :: �  to d e::: o :"; s t r a ':. e  t. t e  

va l i d i ty o f  t h e  g e o l o �i c w a s ':. e  c o � c e p ':.  2 � d  � a n t s  t c  h a v e t � e 

C o � rn i s s i o r.  f i � d  c o n � i d e n c e b a s e c  o n  t h e s e rr. o d e l s  a n d o n  

r e s u l t s  c �  � u t u r e � o d e l � n �  s t � = i e s . T h e r e  i s  n o  � l e a r  

i n d i c a t i o �  o f  w h e t h e !'"  �o c e ! ! n g w i l l b e  s u c c e s s f�l o r  wh e t h e r  

i t  c a n  b e  s u c c e s f'J : l y  a c � i e v e c  c ;J r : :; g  t h e  � e c e s s a !"':' t i:;: e  

f r a o e . ( C D C  S P  4 . )  A n d , ':. r. e r e  i s  n a  v a l i d  b a s i s f o !'"  

a s s i g � i n g  n �m b e r s  t o  r e p r es e r. t t h e  p r o b a b i l i t y  0 :  2 n  e a � t h -

Q ua k e , h U � ::i n  i n t ru s i o n , � e - g l a c ': a ': i o n o r  o t h e :- r e p c s :" : c r y 

fail u r e  rn a � y  y e a r s  i n  t h e  � u t il r e . USGS , i n  i t s  P r e l :"� ': n a r y  

S t a t e::!'�r. t  o f  A p r i l 1 5 ,  1 g e C  ( p D .  j 1 - 1 2 ) , r e j e c � e ::: r e : i a :; c e  

o �  m o d e l s , a n d  i n s i s � e d  o n  � 2 !"' �  d a � a  � r o �  s ! t e - s ? E c ': f ': c  

i n v e s t i g a t i o � s . T h e r.: c � e l s  2 !"' e  n o t.  b a s e d o n  c e : 2 i l e c  

s i t e-s pe c i fi c i � fo rm a t � o � , a � d  t h e � e �o re , a ;e � o t  s u b j e c � t c  

v e (" i. f i c a t ! c � .  ( C : C S ? 2 C . ) I n  a n y  e v � � � , DOE  c c n c e d s s  t � a t  

e v e n  t r. e  t"' o c e : s  a � � e a d y c i t e d • ... ·i l :.  n e t  � e  a '/ a : l a b l '8  � o r  a 

n u� o e r  o f  :/ e a rs . ( D OE S? : ! - 2 0 3 , 2 1 9 ,  2 2 2 . ) S i r.: p : y  h a o, ing-
a n  e x t e n s i v e  p r o � r a �  !' o r  i � p r � '/ e r: e r: t  e �  n c c e 2. s  :' s  n o t  

� v i d  e n c e  o f  c o n  f i d  e :; c e  r. c<;" t :-_ a :' t :-. e  f a :-'- f i e l .:: ;: :-, e d :: 2  :' i c r s  

w i : 1  � e  � c re a : c � r a t e . ( C DS S ?  2 �· . )  

D .  T :: e r e  i s  ne ba s i s  :c :- c 8 ;. f :' d e :"1 c e  : r: 2 t.  s tl f : i ::: i e :l t  
s i :' e s  w i l l  � e  f c u � j .  

r o c:  s a y s t h a t a s  !: a r! Y  a s  e ':' � :--. ':  ; e � :- s i :: o !'" i e s ',.: c t.: : d  t- e  

n e e d e c i f  s a l t  o r  s h 3 : e  i s  � s e �  2 S  :: h �  � e d � � � . ( r C �  � p  

1 0 .  

I I - 2 8 9 . ) I f  IJ l t i rn a t e l y  e i � h t  s i t. e s  ar'! n eed ed , c o z e n s  o f  

s i t e s  m e e t i � �  a l l  t h e  t ec h n i c a l c r i t e r i a  m u s t  b e  l o c a t e �  s o  

t h a t  i n - s itu t e s t i n g c a r. b e g i n .  S u c h  ':. e s t i n g  '.J i l l  l i k e l y  

d i s c o v e r o r o b l e � s  w i t h a t  l e a s t  s o m e o f  t � e  s i t e s . F o r 

� e x a n p l e ,  t h e  S a l t  V a u l t  s i t e  i n  L y o n s , Kar. sas wa s a ba n d o n e d 

a f t e �  a d e c a c e o f  t e s t i n g , w h e n  i t  w a s  f i n a l l y  fo u n d  t o 

b e  u n s u i t a b l e .  ( N Y A G  S P  6 1 . )  A l s o ,  e x t !'" a r e p o s i t o r y 

s i t e s  a � e  n e e d e d  i n  c a s e  or a n e e d  to c u i ck l y  t �a ns f e r t h e  

� u c l e a r  ... a s t e  f r o !:1  a n  e x i s t i n g r e p o s i t o r y wh i c !1.  h a s  p r :Y/ e :"!  

u n s a t i s f a :: t o ry . 

T h e r e  is � im p l y  no bas i s  fo r c o n f i d e n c e  t h a : d o z e n s  o f  

s i t e s  m e e t i n g a l l  t h e  t e c h n i c a l  c � i t e r i a  v i I I  b e  f c u � d . 
T h e v a g u e  a s s u rn p t i o � s t h a t t h e  e x p a n d e d  N a t i o n a !  W a s t e  

T e r � i n a l  S t o r a g e  P r o g ra� J b e c a u s e  i �  i � c l � d e s  a l ar g e r  a � e a  

f c r  c o n s i d e r a t i o r. , p r o v i d e s t h e  c o n � i c e n c e  � e c e s s 2 r y  � o  

b e l i e v e  t h a t  t h e  t im e t a b l e  w i l l  b e  I:: e t , i s  u nac c e p � a b l e . 
T � e  s i  te s e l e c t i o n  p r o c e s s  h a s  n o t  e v e n  b e e n  p r- o p e r l y  

s t a !"' t e d  y e t ,  a n d  t h e � e f c r e , c a n n o t  p o s s i � l y  d e m o n s : !"' a t e  

c o n f i d e n c e  n o w  t h a t a r e p o s i t o � y w i l l  b e  a v a i l a b l e  b y  

1 9 9 7 - 2 0 0 5 . ( C D C  CS 3 3 - 3 5 . )  I n d e e d , D02 a n c  USGS a c k n c w -

l e d g e  t h a t  u nk n o w n  d e f i c i e n c i es � a y  e x i s t  i n  � a ny o f  t � e  

re g i o � s  u nd e r c� n s i � e !"' a t :" c n  a n d t h a t  k n o w l e d ge a � o u t  a l l  t h e  

� e g i o � s  i s  i � s u f f i c i e � t  t o  p � o j ec t ':. h e  l o c a t io:"! o �  r. u l t i p : e  

s u i t a b l e  s :' t e s . ( � YA� SF 6 5 - 6 7 ; N !A G  C S 4 2 _ 45 . ) 6 

6 .  !-' o re o v e r ,  � v e �  i :" d c: e r. s c f  s i t e s a re !' o u !'1 d  i n i t :' a l l :.- , 
r:'1 a r. y  o f  t �l e :n !!l a y  b e  r e :"! c e :- e d  u n s t.: i :: a b � e  d u r i � g  b s 'i. : l"; 
t e s t i r.g 1 b e c3 u s e  n o n - d e s t r L! c :' i 'l e  t e s t i rl g  n e t h o <i s  h 3. 'J' e  

Fo o t n o t e  c o n t i � � e d  C :l  r. e x t  p a g e  

1 1 .  



E .  r O F  r, 2 S  n o t  s h o !"; r. ,  a � d  : 'J e s  n o �  e v e :.  c :" :a i:- ,  t �a t;. 
d ':' S P O S 2 l.  '''' i l l  be s a !' e f':)::, t:' :-: e  r. e c e s s =3. :"Y p -e ; i -: c' . 

r::J c l e a r  f,J2 s : e , 2 5  !:'C ::  a d:r. : t. s , �t..: s t.  b e  l s c :' 2 ':. e : : o r  1";;:. 

t o  O � e  m i : l i � �  y e a r s . ( :, :: A ·3 S ?  3 0 . ) Ho we ve ; , D S : ' �  �: ! i !'1 g  
� r ed i c t s  i s o l a t i o n  fo r o n l y 1 0 , 0 0 0  y e a r s , c n : y � p e r c e n t o f  

t h e  t i m e  fo r wh i c h  'i s o l a t i � n i s  n e e d e �  � o r  s a f e t y , b y  D O E ' s  

own ad=:i s s i o :1 . U: YAG S 2  3 0 . 1 I n d � s : ry 2 ::,g u e s  : � 2 t  nu c l e 2 �  

wa s t e  wi l l  b e  t r u l �  � az a rd o u s f o r  2 � e r e few h un d r e �  y e a rs , 

i g n o r i r.g tha � so � e e l e� e � � s  ha v e  t a l f l i v e s  o f  � u r: c ; e c s  o �  

t h o u s a n d s  o f  y e a r s . : n  f 2 � t , a c � a r t  s u b � � � � e d  !J , �  ... .., e> �" ... . .  -

u t i l i � i e s  s t o � s  t � a t  s p e � t [ u e !  � � l l  b e  � o r e t c x i c  t � a �  
u r a n i u m o r e  f o r a b o u t ll O , C O O  y e a r s . ( D o c . 3 ,  p .  2 - 8  o f  

U:ili�f G - 2 :  S ?  1 A n o t � e r  s O t..: !"' c e  c :. t e c  by i n c u s :' r y  s a y s  t � a �  

s o � e  o f  t h e  wa s t e  p !"'o d u c t s  !'"e� a i n  h a z a. rd o u s  f o r � i l l i c n s  o f  

y e a r s . ( !. Y A G  C S  � 0 - 1 1 . )  � C E  h a s  f a i l e d  t o  p !'" c v i d e  a � 1  

a ss u r a n c e  t h a :'  i � s p r = g r a �  w i l l  p r o v i d e  p � c t e c t i c n  �C � :' � a �  

p e r i o d  o f  t � � e  a n d , i n  fa e : ,  2 d� i t s  � h a :  i �  h a s  r. o  ? l a � s t o  

e � s u r e  s u c h  i s o ! a t i c n . ( � � C8 C  SP 5-6 . 1  

F .  !:' n v i r o n r.1 � n t a l , 
c r i t e r i a  [ o r  2 
d e .:n o n s t r a t. i o n  

s i � e s e l e c t i o n , 2 � C  = e � � � !'" � a � c =  
repos ! t o r y  2 � e s p e c u : 2 � ! v e  a s i s  a 

t h a :  t h e  c r i : e !"" i 2 c � �  b e  � e :' .  

S e v e r a l  p a r '; i c i � a r. t s  � a·t e ;: c i :1 : e :  � :.; �  t � a t  e s : a :. 2. i s :: -

� e r. �  c f  e :; " i !"" c n � e I'! t a l ,  s i � e .s e !. e c t :. c :; ,  a r: d  ;:; e !", :"' o !"' :- a � c e  

:1 0 ';  b e e ::  .::! e ::-: o r; s : r a : e d . C"::;, :}  S ?  6 : - 6 i.J . )  .. � :; :! ,  s i : e s  
s u r v i 'l i n g t h 2 t � u !""d ! e  � a y  t e  � r e a c � e � d u r � � F  e X C 2 -
v 2 t i o n ,  beca u s e  t :-: e !"' e  t o :>  r .. o � - d e s : :'"'�.;c : i v e  t e � ;i :-: o : ;:,  y 
h a s  n o t  b e e �  d e v e : c p e d . ( �r � A G � ?  9 6 . )  T h e r e f c �  
s i t e s  w h i c h  a re o t h e rw ! ! e  s a f e  c a y  b e  !"' e � � e � e d  u � s � !  _ 
a b l e b e � o r e  2 r e � o 3 i :' o r l c a �  �e e s t a � l i sh e� . 

1 2 .  

c ::' i t e r : a fo r a � e p o s : : o r y a n d  � e � o n s t � a t i o �  t � a :  : h e s e  

c ri t e r i 2  wi l l  b e  s a t i s fi ed , a !"' e  n e c e s s a. r :v" fo r a rea s c r. a b l e  

a s s u !"' 3. r. c e  t � a :  s a f e wa s : e  : i s ? c s a l W' i ! l  !:: e a v a : !. a � l e . 

( � i n � . S ?  � ;  C D C  S P  6 ;  I l l i n o i s  S ?  2 . 1  E ? A  h a s  !'l o t  y e :.  

- p u � l i s � e d  e v e ;:  i t s ;; r o p o s e d  e r. v i r o n c e n : a l  c r i t e r i a  f o r 

d i s p o s a l  o f  h i gh - l e v e l  w a s t e s . C :..;. . ) �rpc h a s  e o:!! i t t e �  t r. a  t 

t h e r e  i s  :" n s u f fi c i e n :'  ea !""t !1  sc :' e :1 c e k :1 o � l e d ge t o  se t fo ro :' :;  

g e n e ra l s i t e a c c e p t a b i l i ty c ; i t e ri a , and t h a t  t h e r' e :"' � !'" e  i �  

� a y  b e  n e c e s s a ; y  t o  de t e r� i n �  s u i t a b : l i ty 0 :1  a r. � � � a s i s  
{ o r  e a c !1  t e n � a t i " e  s i t e .  ( M i n n .  S ?  5 . 1  w h i l e  �! :1 C  c: a s  

p r o p o s ed t e c � n i c a l  c r i t e :- i a  ( 4 6 Fe d .  R e g .  3 5 2 8 0 - 9 6 , J u l y  8 ,  
1 9 8 1 ) ,  t h e c r i t e r i a  a r e  n c �  y e t f i n a l . Th e a. � s e r: c e  0 :'" 
f i r. 2 1  r e gu l a t i o r. s  a !1 C  s i � e s  to c O r.!p a. r e  t h e �  ;.: :' � h  p r e � : 'J c e s  

c o n f i c e � c e  a t  t h ! s t i rJ e .  � R C  i s a l s o  r e s � o � s i � l e  f o !'"  

i s s u i � g p e r for � 2 � c e s t a n d 2 !'"� s .  �h ! ! e  t t e  � � C  h a s  i d e � t i � i e �  

p r e l i = i n a ry t e c h !'l i c a l p e � f o r !!' a :1 c e  c � i. � e � i a  ( �fi n r. . S P  6 » ) 

D O S ' s  f i l i n g s  i g :1 c r e  t h e s e  r e q u .i r e :.o: e r. t s a :: d  p !"" o �t ':' d e n o  
a s s u ra � c e  � h a � t h e y  w i l l  b e  � e t . ( �! i n n .  S ?  7 - 1 1 . )  

I V .  I �T S : : T U 7 : 0 N A L  E A R � ! E R S  ? R E V E N :  A F :�rD:NG 
THAT ! 3 ! R E  WILL B E  W A S : E  O :S ?G S A L . 

C? C O N ::r:�� ;:::  

A .  U n r e s o l v e d i n s t i t u � i o r. a l i s s u e s  a !"" e a s  � !"" e 2 t  E 
h i � c ra n c e t o  a f i n d .i � g  o f  c o n fi c e n c e  a s t ec� r. i c a ! 
o b s t & c l � s . 

T h e r e  i s  !10 b 2 S i s  fo r c ;:, n t" : d e r: c e  t � a t  i � s t i t u � :, o :'1 a l  

p ) b l e � s  C 2 �  b e  r e s o l v e d . ( � Y A G  S ?  6 8 - 7 5 ; O � ! C  S 2  1 5 ;  
W i s � cn s i r.  S ?  2 ;  Hi n -:; . oS ?  5 ,  a :'i G  D r .  :1.!: !'"a har.s o n ' s c or.: :-e � '; s 

2 3- 3 0 . 1  T h e  l R G  r e p o r t c o r. c l u d e d  t h a �  t h e  reso l u t i o j  o f'  
s oci a l , p o l i : i ::: a l ,  a n d  i ns t i tu t i o r.al  c on c e r!"' s i s n e c e s s a !"'y 

1 3 . 



t o  � e r � i t  t � e  o r d e � : y � � p l e M e n � a � � o �  : f  � � � c : e 2 r � a s � e  

p r o g r2=t a � d  t h a t.  It r e s o l !,.; t i o �  o f  ! r. .s : i � '.l t i o !'i ? :  i s s 'J e s :-: =: "  

w e l l  � e  w o r e  c i : : :' c � l : :' :t a r.  : i n c ':' !i �  s o : :..: ':. :" c r: s  t. o  r e� a i r. ':' ;. £,  

t e c h n i c a l  o r c t : e � s . lf ( I ?! G ,  p .  8 7 ; :; ;: A G  S ?  6 8 - 6 9 . )  r; .: ::  l; a s  

a c k n ow l e d g e �  t. h a t " l e s s  c o n f i d e n c e  C 2 �  b e  � : a c e d  i �  a s s e s s -

D! e r. t  o f  ( i n s t i t u t i o n a l ]  i � p a c "; s o n  t h e  :, e � o s i : c :" y  p r o g r 2. � "  

t h a n  t e c h n ! c a l  i s s u e s  ( !) O E  S ?  I I I - e 7 )  a n d  t h a t  i s  

" p o s s ! b l e  t h a t  u n a n : i c i p a � e d o r  u n r e s c ! v e d  i s s u e s  o �  c = � c e r � 

a t  t h e  S t. a t e  c r  l o c a l  l e v e l  c au l ':  c a 1J s e  p r o l o i' E e -:  p e � t �.: :, -

b a t i o r. s  i r.. t h e  s c h e c u :!. e .  tf ( !) O E  S? ! I :: - 3 '! . )  '!' t E  s : 2 t e �  I 

s u !) o i t :' a l s  ( a n �  i ::. d e e d , a l m o s :  a l l  n o r. - ::' n c 'j s "; :- y  2 ;' �  n c :; -

f e d e r a l  g o v e r �m e � t  fi l i n g s ) h a v e  p o i � t e d  c u t  t h a � � : : ' s  

t: l !. � � e  c o n c l u s i o r.  t h a t i r.. s t i t :J t i o � a l  c o r. c e r ::! ':: C 2 �  b e  

r e s o : v e d  i g n o r e s  r e a ! i ty a n d  i' r e s e r. : s  ;' 0  fa : : '..; a l  b a s i s  f� '!'" 

c o � !' i : e :1 c e  t � a :  t � e y  t.-; i "  b e  r e s o l '/ e : . 7 

s .  ! r. s t i t � t i o n a :  p r o b l e �s 
s i g n i f i c a r. t  o b s t a c l e  
c o n !'i c e r. c e . 

a t.  t t e  !'e c e '!'" a :!. 
;: r e c l u d i !1 g'  c. 

2. e v e l  2 r' e  a 
!" i n c ! � g  o !  

7 h e f e d e � a l  g o v e r � � e n t ' s  o w n  h a n d l i � g o f  t h e  w a s t e  

d i s p o s a l  p r o b l e � p r e c : u : e s  f ! r. � ! � g  a s s u r a � � e  t � 2. t  � a s � e  
c i sp o s a :"  '..1 : : 1  b e  av a i :!. ab l e .  I:OE , t h e  ! e z d  :'" e c e r !i l  a � e :: '2 :! 

V � r' tt: a l l y a l l  t :: e  i :1 s t :' : :J. t :" c � a l  : a. c t o r s  c :" ':. e d  :,y t :: e  
s t a t e s  i �  t :: e =.. :- !" i l i � � s  a s  ;: r e c : t.: j :' r �  � o ;. !" ':' = e :; c e  : t a ':  

t h e r e  wi l l  b e  s a !'e s t c �a g �  o f  � a s t e  i' e� a ':' � . ? r e s i � e :: �  
R e a g a � ' s  s � ? p o r t f o �  r � p r c c e s s � :: l  s � c � s  � � a t , o � c e  

a g a i � t  a c �a r F e  i �  a � � i � i s t :, a t : : � s  � a s  = 2 � s e d  2 c � a � ;  

i n  t h e  b a s i c  o b j e c t i � e s  o �  t � e  � a : : c � ! s  � a 3 t e  � i s ; o ! a  
p ro � rat'! . E i t t e r  s � r '''' � f 2. e s  :: :; ;. - :. :; :..: e ;:IV !; :- ': :-: e  !":- -:--:"" a :; 
g o a l s  o f  !.J;;t s t e  c i s j: :J s a :' l e ! � s l a : :. o :,; � r2. '!'" :. :" � u l a !"' : y  .,.: :. ... 
r e � a r c  to s � a t e  g o v e :- ::::: e ;: :  a r .:!  : c ..: a :  ; a r- : :' '2 : p a t :. ::- :;  
t h e  p r c g rar.: . 

1 4 . 

res p o ns i b l e  fo r t h e  wa � t e d i s p o s a l  p r O .i! r'2rr' , s u !' f -e :' s  !' r o �  

d i s j c i n t e c  p r c j e c t  :!!a n a � er. e n � .  ( C E e:  S P  1 9 - 2 0 . )  DO!': h a s  

f a i l e d � o  = a i n t a i �  a c c � s i s t e n � p r c g � a �  a n d  o b j e c t i v e s , 1 � e  

a t  l e a s t  i �  p a r t t o  t t e  fac t � h a t  t � e  p r o g ra� i s  a � e na : l e  t o  

- d ra s t i c  c h a n g e  w i t h  e a c h  s u c c e s s i v e a c � i � i s t :"a t i o n  a n d  t h a t  

C o r. g r e s s  h a s  y e t  t o  t a k e  a c t i o n  t o  p r o v i d e  s : a b � : : t y t o  t h e  

p :, o g ram .  ( O hio S P 5 - 1  1 . ) T h e  o v e r a l l  fec e !"' a l  gc .., e rr:o e n � 

m a na g- et: e n t  s t :"u c t u r e  1 s  i n a d e q ua � e  Oi ::' s c o n s i n  S ?  ll ) , c h a r-

a c t e r i z e d  b y  a d is o r g a ni z e d  p r o l i f e :, a t ::' c �  o f  d e c i s i = r. - � a k e r s  

( a t  l e a s t  s i x  o t h e r  a g e n c ! e s  i n  t h e  E x� c u t i v e  � r a n c h  a l o � e 

c o m p e t e  w i t h  D O E  f o r  j u � i s � i c : i c n  0 7 e i' wa s t e  d i s � o s a l ) ( C 2: 
S P  2 0 ) ;  d is a g re e m e n t  a!r.o ng t h e s e  d e c i s i o n -m a k e :' s  ( eEe: S ?  

2 1 - 2 2 ) ;  a n d  i n e !'f!. c i e n t c o o r d ina t ! c n  o f  t h e  d e c i s i o � - � a k e i' s ' 

a c t i v i t i e s . ( O h i o  S ?  1 0 ;  C E C  S ?  2 0 . )
8 

I n  a c d i t i o n ,  t h e r e  i s  t � e  c o n t i � u i n g  i n s t : : � : i o r. a �  

u n c e :- t a i :1 t y  i n  p r es i c e � t ':'a l  i r. p u t , as i l l u s t ra t e :!  :-:' t h e  

s u c c e s s io n  o f  p r es i d e � t s  �i t h  d i � r e r i � g wa s t e � a n a g e� e � : 

p o l i c i es . ( O h i o S P  6 . )  C o n g r e s s  f t � r o u g h  i t s  � u d g e t a :, y  

a n d  s t a t u t o r y a u t h o r i t y ,  i s  o b v i o u s l y  a l s o  e s s e n t � a l  t o  

t i r.1 e l y  i m p l e r.1 e � t a t i o n  o f  a n  e f !' e c t i v e  w a s t e  c i s p o s a l  

s o l u t i o r. . J u r i s d i c � i o n  i n  C o r. g r e s s  o v e r  w a s t e  i s  s p l i t  

a m o n !?  r; u m e � o u s c o ::'! � : : t e e s  ( 'I1' !. s c o n s i r:  S ?  5 )  E. :1 C  r. o  J i l l  
e s � a b l i sh i � g  2 n 2 � i � r. a l  p r o g ra� h a s  ; 2 s s e d . ( Oh i o S ?  8 - 9 . ) 

M o s t  i m p c !'" t a n t l y , s ':' g n i � i c a :1 t  c h a :1 � e s  i n  c o n g r e s s !. :)r� a :  

8 . Pa r : i c ! p a � t s � a v e  a l s o  p c � � t e d t o  t h e  r e p ea t e d  f3 i l � � e  
o f  t h e  A E : , E R D ; ; a n d  � o �  E ? A  a n d  D C �  t o  m e e t  t � e i r o � �  
t i m e t a b l e s . ( Oh i o  S ?  1 0 ;  V e r � o � t  S ?  2 . ) 

1 ;  . 
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7 � E R ::  :03 >JC B ." S : S  Fe R C () �l f : JE: '�C E' '!' !-1 ,!. :'  :3 :' F :.'  ::· : 2 ?� S ;1. L 
tt : L L ?F. ! � ? i...E �� :: �r7?D  � ';'  ft c ::·! : :: ),l 7� . 

:: v e n  i :- , . " , c o u ! d  b e  S 2  j. :  ·,·r ': t r- C Q :! f i d 2 :-- : e  t r  � � S 2. :' '2 

d i s p c � a :  w i ! !  t e  2 c � � e v e d  u l : ir a � e : y , : h e �� i s  no t a s ! s  � O �  

c o n � i d e n c e  t h a t ! t  w i l l b e  a c h i e v e �  b y  a � y  g i v e n  d a t e . T h i s  

i s  b e c a u s e  t h e :-- e i s  n o  w a y  8 f  z :1 o,,.; i n g  ',;� e n ,  i �  a t  a l l , t h e  

r e a u i r e d  n u!::'! :- e r  o �  !'" e p o s :" t c � j  s : t e s  ::! e e : :' :: g 2 : 1  t t e  t. e :: :; -

n i c a l  r e q t.: i !""' e m e n t s  w-: l l  c e  �o u :1 d , v e r i f i e d  t :-: r o L.: g �  -: � - s ':  : 'J 

t e s t i r. g ,  a :: c  a � � e � t: e d  � y s t a :. e  2 :i C  � o c a :  g o v e :-r.:TI e n : s . I ':.  

a l s o  c a n � o �  b e  k � o�� � h e � , i �  a t  a l l , o � g � ! :! g  � e s e a � � �  � � ! :  
f u r n i s h  s a t i s �a·: 'C o !""' y a n s ',.r e :" s  ' .... i t ;;  r e s ;: e c t t o  : h e  e x ':' s :. : :-: g  

d a t a  g a p s  o r  k � o � n t e c � � i c 2 1  p ; a � l e � s . D C 2  i � s e l f ,  :" n  

c o � � e � t i � g  o �  2 r e p o r t  i s s u e �  � y  t � e  G e n e � a l A c c o u � t i n g  

O f f i c e  i :1 J u r. e  1 9 7 9  O !i t h e  n e e � f' Q r  s p e � ': f u e l  S � O � 2 !; e  

f a c i l :. t i e s  J s a i d  : h a t  \"' 2 S  � o :  ': h e n  p o s s i :; l � t o  d e v e : ::: ;:; 

s p e c ! :- :' c  � :!. � e  f r a � e s  f o r  : h e  !' i :, a !  d ':' S ;: C S 5 :  c :" s ;; e :1 t  �:le : . 
C lI !A G  S ?  3 6 . ) T � e  A � e r :" c a n  N u c l e a !""' S o c i e t y  s a y s  : � 2 ':  t � e  

. t ! � i n g  o f  W2 s � e  d j ! p o s a :  : s  � " ? Q : i t i c a l a u e s : i o n "  a � e  t � a ':  

unde r c e r ta i n p o l i � i c a l  a s s � � p t i 8 n s - - s u c h  a s  't r e d � c � i o r s  ! �  

f u n d i n g , 2 !1': p o l i c y c � 2 ;"! g e s " - - � :--: e c c � e  C [' :':: p l e� e :: :. 2. ':. ::' c �  

woe l e  � e  l a t e !'"  t � a �  � s  p � = j e c t e �  b y  D O S  i �  t � ! s  p � c c e e � : � g . 

( .4 1;S S 2 .  p .  a n c  [n . )  

uses  a l s o r e : o � :; i z e s  t � 2 t  

i � s  S : a :' e � e ;. t.  o �  ? ::J s i t i o :; , a s  

:; 0  ::: a ': �  

i :-:  i ': s  

c a n  t e  e s t ':' � a � e � . _ �  

? ; e : i � i r a !""' y S : a : e � e � �  
o !"  :' s r i �  1 5 ,  � ? 5 0 ,  :':�GS ? O ':' � � 5  t o  2. : i  ,: ... � !'" ;. s e a. :,, : �  t � � �  � '..! s :  

s t ': :" l  b e  c "J n e  ':' r  s o  :::E :1j' a ;- e 2. s , 

e s t. : :-"1 a ': e  · .... h e n  � · .... a s ';. e J  C :' S PC S 2 !.  
1 e .  

2. � a  

" � � � ... - .... -

s a l' s  .: :  ': s  1T \..! ;. 2 t : e  : :::: 

:e a ·l a ': : a : : e tl t e c :::' 1..: s e  

s u c h  o r e d i c t. i o n  " w i- I I  b e  i :"" p r e c ':' s e  a r. c  p r e :.' a t � !"" e u r. t. i l  

� a r. y  o f  t h e k e y  i s s u e s  i d e n : i !"' i e ":!  i rl  t h i s � t a t e r.'l e !"! :  :: a 'l e  

b e e n  a d d r e s s e d . 1f ( U S G S  S ?  4 . 2 9 . ) " F r c ::'l  a t e c :: :! i � a :" 
s t a n � ? o i � � , 1f a d c s U � G S , e s t i� 3 t i�g a � 3 t e  �o r � a s t e  d i s ? � s a :  

i s  imp o s s i b l e  b e c a u s e  � n ew a n d  h i � � e r : o u n t r i e e  t e c h n o ! o g y "  

w i l l  b e  rl e e d e d  1 a n c in: t :' a :  fai l u !'" e s  a r e  t h e r e f o r e  l i ke l y . 

( � .  a t  5 . )  " H o w  � u c h  t i � e  s h o � : d b e  a l l c � e d  f o r  s u c h  

c o n : i n g e � c i e s  i s  · n o t  c l e a !""' . "  ( Li . ) E s t i � a t i � g  a d a : e  

i s  a l s o  i � p o s s ! b l e ,  s a y s  U S G S , : e c 3 u s e  o �  i n s t i � u t. i o r. a :  
u r. k n o w n s .  ( li .  ) 

V I . THE R E  I S  NO B A S I S  F O R  C O N � ! D £ �fC� T � A !  �J G C � E A �  WAS:E C A�r 
3£ S A FE L Y  S T O R E D  FOR TEE N E C E S S A ? !  P E R : O e . 

i f  

L o n g - t e r� s t o ra g e ,  � o r  t h e  i n d e � : � i t e  p e r : � d  u � : i l  

s a � e d i s p o s a l b e c o � e s  a v a ! ! a � l e , i s  n o  2 � s we ; . 1 0  
a � d  

c c u: d : e  d e c2 e e s , c r  e v e n  c e :1 : u r : es o !'"  :::1 c r e J = e :·:) ;-e s a : e  

d i s p o s a l  i s  a c h i e v e d , a nd t :: e :- e  i s  n o  b a s : s  f ::: r c o n � i d -e :-: c e  

t h a t  n u c l e a r  wa s t e c a r.  b e  s a � e l y  s t o :" e d  f o r  t � a : ; e !'" i o d c f  

t i=. e .  7 0  t h e  c o n t r a r y , a r e p o r t  p r e ; 2 r e d  f o r  ':. � e  : e � � e s s e e  

V a : l e y  .A. u t h o r i t y  C " T V A ff )  h a s  s 2 i c  2 J O U :  t e c :: n i q l1 e s  f o ;,  

s t � r : � g  s ? e � t  fu e l : 

1 � .  

" [ S ] i r. :: e  o p e r a ':. i :: g"  e x; e :' i e n c e  fc:,  :: o r e  t :, a :; 
2 0  y e a r s  i s  n o �  2 v a � : 2 t l e , a v e � y l c � g  � a s s 2 g e  
o f  t i :n e  ( i . e . , s e 'l e � a .!. e e c a d e s .: r  l a r. g e !""' )  a l s J  
� 2 y  � a k e  t � e  : u e l  a s s e � � l i e s  : e s s  r e : i a � l e  � y  
w e a k e � i :1 g  t � e  :: :!. 2 d � ':' :1 g- , H r. i :: �  � e a. :1 S  ':. � a t.  t h e  
c u r r e n �  ::r. e t :: c d s  f·-;l!," !: t c r i :: g  t !; e s e  a s s er:: j l ':' e s  2 r e 
! n t. e r i� m e a s u r e s . "  

O h  i o  h a s  
cor. c e r :1 S  
I ! r . ) 

p o :" :; � � �  o u t.  : o s ': , s a f e t y , a n e  i n s t. i t ...: : i () n a :  
r 2 i s e �  � y  s t o r a g e  a :  A � ?  �a c i l i t i e s . ( C h i o  S ?  

1 9 .  



( Ap p e r. :: :' x  t o  t h e  7:VA  S F  l J . ) T � e r' e � o !"' e , '.; n ':.. : ::'  i ':.  i s  !< r. o �'n 

w h e �  d ! s � c s a l  w i l l  �e a v a i ::' a b l e  it c a n � c t  be s a ! �  t � a t  

n u c l e a r  W 2 s ':.. e � ':' l l  b e  s a fe ::' y  s t c r e �  � � t i :  : � a t  � a t e . 

t-Ih ':' ! e  s ':.o ra � e  i t;  t h ':' s  c o u r: t � :r h a s  r. c :.  so f a r- r- e s u ':  :�d  
i n  a !1 Y  c a l a� i  t c u s  a c c i d e r. t , N R C  r e � o r d s  G e� c ;. s t. r a  ': e  t. n a  � 
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S T A T E  P L A N N I N G  B U R E A UI�� State Capitol � � ...... -.: • ...... ' ... '11.. Office of Pierre, South Dakota 57501 

6051773.3661 Executive management 

February 4, 1 982 

Mr .  Wa l l ace R. Kornack, NE-6GTN 
U . S .  DOE, Assi stant Secretary for Nuc l ear Energy 
Of f i ce of Nuc l ear Reactor Programs 
Wash i ngton, D . C .  

RE : S08201 07-E26 
DRAFT E I S  l i q u i d  Meta l Fast Breeder Reactor Program 

Dear Mr . Kornack : 

The State C l ear i nghouse has d i str i b uted for rev i ew  the above stated env i ronmenta l 
I mpact ana l y s i s .  No comments were rece i ved I n  regard t o  th i s  document, but thank �opportun l ty to rev i ew and comment. 

S I �ere l y ,  

( 

TCM: J r r  

� � . . �\ s ,I:j . m, �:�;� J STATE CLEAR IN G H O USE 
3 0  EAST BROAD S T R E ET . 39TH FLOOR . C O L U M B U S .  OHIO 4 321 5 

Mr. Wal l ace R .  Kornack 

82-02 - 1 0  
09 

Office of Nuclear Reactor Programs 
Office of Ass ' t  Secretary for Nucl ear Energy 
U . S .  Department of Energy 
NE-6, Room H-404 
Germantown , Maryl and 20545 

· 6 1 4 / 466 · 7 4 6 1  

P 

RE : Review of Envi ronmental Impact Statement/Assessment 
T it le :  Draft Suppl ement Envi ronmental Impact Statement on the  l i q u i d  

Metal Fast Breeder Reactor Program. 
SAl Number :  36-471 -001 6 

Dear Mr.  Kornack: 

The State Cl ear i nghouse coordi nated the review of the above 
referenced envi ronmental impact statement/assessment .  

This  envi ronmental report was reviewed by al l i n terested State 
agen c i es . No revi ewer has stated concerns rel at i ng to thi s  report. 

Thank you for the opportuni ty to review thi s  statement/assessment. 

JYB : l r  

cc:  DNR , M i ke Col v i n  
EPA, Anthony Sasson 

S i ncerely,  

('L� �Lj. Rn�� �d:th Y : �achman 
Admi n i stering Officer 



COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

P.O. Box 2063 
Harrl.bura. P A 17120 

The SecTeIDry (J 1 7 )  787-281 4 

Februa ry 5 .  1 982 

W.i l l iam A. Vaughan 
As s i s t an t  Secretary 
Env i ronmenta l Protect ion , Safety 

and Emergency Prepa redne s s  
Depa rtment of Energy 
Was h i ngton , DC 2Q585 
Dear M r .  Vaughan : 

The Commonwea l t h has r ev i ewed t he Draft Supp l emen t a l  Env i ronmen t a l  
Impact Sta tement lE I S ) t o  the F i na l  E I S  o n  the L i qu i d  Met a l  F a s t  Breeder 
P rogram and has no comroent to make at thi s t ime .  

Thank you for the opportun i ty t o  rev i ew the Impact Sta tement . 

O.'e E.. Mol.I, 
FEDERAL AID COORDINATOR 

February 5 ,  1982  

�.::,,� �tr��; . ,j� , 
'e-��! .. -",;,t:</ <r .  �J 

The State of North Dakota 
FEDERAL A I D  COORDINATOR OFFICE 

State Capitol 
Bismarck, North Dakota 58505 

224·2094 

Allen I .  Ola.on 
GOVERNOR 

" LETTER OF CLEARANCE" I N  CONFORMANCE W I TH OMB C I RCULAR NO . A- 9 5  

To : US Department o f  Ene r gy 

STATE APPLI CATION IDENTI F I ER :  ND820 1 070007 

Mr . Shelby T .  Brewer 
A s s i s t . Secretary for Nucl e a r  Energy 
US Department of Energy 
Wa s h i ng t on , DC 2 0 5 8 5  
Dear Mr . Brewer : 

Sub j ec t :  D r a f t  Envi ronmental Impac t S t a t ement for the L i q u i d  Me t a l  
F a s t  Breeder Reac t or Program. 

Th i s  Draft EIS was rece i ve d  i n  t h i s  o f f i c e  on January 7, 1 98 2 .  
Thank you for subm i t t i n g  your draft envi ronmental impact s t a t ement for 
r e v i e w  and comment thr ough the Nor t h  Dakota S t a t e  Intergove rnmental 
C l ear i nghou s e .  

Your draft was referred t o  t h e  appropr i a t e  agenc i e s ,  and n o  commen t s  
were rece i ved to t h i s da t e .  

Plea s e  send cop i e s  of t h e  f i na l  envi ronment al impact s t a t ement and any 
supp l emen t a l  impact s t a t emen t s  t o  the Nor t h  Dako ta agen c i e s  that have 
comment ed on the draft and t o  t h i s  offi c e .  The oppo r t un i t y  t o  rev i ew 
your draft i s  apprec i a t e d ,  and i f  t h i s  o f f i ce dS C l ear i nghouse can be 
of fur ther a s s i s t ance with t h i s  p r o j e c t , please l e t  me know . 

S i ncerely your s ,  

�rf:� 
Coor d i na t o r  
Sta t e  I n t e r gove rnmen t a l  C l e a r i nghou s e  

BAB/gd 

Sute ".n .. '", 01"'0 .. 
114-21" 

Law ' ... om. Aa.lsUnDII OffIce 
. _. 

Horth Dakou Energy Off ... 
224-2210 
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lfICTOA A n"l'IfH 

Executive Department 
1 55  COTTAGE STREET N.E., SALEM, OREGON 97310 

February 9 ,  1 9 8 2  

Shelby T .  Brewer 
Assi stant Secretary for 

Nuclear Energy 
Department of Energy 
Washington , D . C .  2 0 5 8 5  

Dear Ms . Brewer : 

Liquid Metal Fast Breeder Reactor Program 
OR8 2 0 1 1 1 - 022-4 

Thank you for submitting your draft Environmental Impact 
Statement for State of Oregon review and comment . 

Your draft was referred to the appropriate state agencies 
for review . The consensus among reviewing agenc ies was 
that the draft adequately described the environmental 
impact of your proposal . 

We will expect to receive copies of the final s tatement 
as required by Counci l  of Environmental Qua l i ty Guideline s .  

Sincerely , 

INTERGOVERNMENTAL RELATIONS D IVISION 

wtl� 
Jack Carter , Manager 
Program I nformation and 
Analysis Section 

JC : cb 



John V. Evans, GO\',,"O, 
D.ft�1 T. Emba,&. Adm,"umlfo, • Sial. Capilol Building 

Boise, Idaho 83720 

DIVISION OF ECONOMIC AND COMMUNITY AFFAIRS 

F�ruary 17 , 1982 

Mr . Wallace R. Rornack , NE-6 GTN 
Office of Nuclear Reactor Program 
Office of the Assistant Secretary for 

Nuclear Energy 
U . S .  Department of Energy 
Washington, DC 20545 

Dear Mr .  Rornack : 

The Idaho State Clearinghouse has completed i ts review on the 
DRAFT ENVIRONMENTAL IMPACT STATEMENT LIQUID METAL F�ST BREEDER 
REACTOR PROGRAM - SAl 00126526 . The following agencies were 
contacted for their review and comment: 

Panhandle Area Council 
Clearwater Economic Development Associ ation 
Ida-Ore Regional Planning and Development Association 
Ada Planning Association 
Region IV Development Association 
Southeast Idaho Counci l  of Governments 
East Central Idaho Planning and Development Association 
Department of Health and Welfare/Division of Environment 
Department of Agriculture 
Department of Transportation/Division of Highways 
Department of Transportation/Division of Aeronautics and Public Trans . 
Idaho Historical Society 
Department of Fish and Game 
Department of Parks and Recreation 

At the time of sign-off ,  comments have not been received from 
the reviewing agenices . 

T�ank you for letting us assist you with the review of this 
project. I f  you have any questions , do not hesitate to contact 
either myself  or Lois Wade at ( 2 0 8 )  334-471 8 .  

S incerely , 

�AuL � 
Gloria Mabbutt , Coordinator 
Idaho State Clearinghouse 

GM: lw IDAHO . ..... , .. ........ 

STATE OF DEL.A WARE 
ExECUTIVE DEPARTMENT 

OFFICE OF THE BUDGET 
Dow", DI[l".A.wAJIII. 18'101 

February 16, 1982 

Office of Nuclesr Reactor Programs 
Office of Assistant Secretary for Nuclear Energy 
U.S. Department of Energy 
Attn: Mr. Wallace R. Kornad< 
1£-6, Room H-404 
Q!rmantown , 140 20545 
Dear Mr. Kornad<: 

Tn..I.PttOHr: (302) 736-4205 

RE: Liquid 14e� Fast Breeder Reactor Program (Supplement to ERDA-15J5) 

The Office of the 9.Jdget , in its fLllCtiai as the Sta te Clear in!tlouse , has 
reviewed the above listed supplemental draft EIS and has no negEltive cOllllents 
to offer at this time. 

H.D:FB:jlll 
D261y 

z" -� State 9.Jdget Director 



X I I I .  RESPO NSES  TO COMME NTS 

Changes i n  the text of t he Supp l ement are i nd i c ated by a vert i cal  l i ne and the 

number of the comment l etter ( see page xv i i i ) . 

Exampl e :  ( page 36 , l i ne 1 ) 
The annual  urani um requ i rement for a LWR vari es between 1 40 and 200 ST 

A. Ge neral Comment s 

1 .  Programmat ic  and Pol i cy I s s ue s  

Commen� ( Letter #1 1 ,  pages 13-16 ) : 

The reasonab ly  foreseeab l e con sequence s of the LMFBR program were not 

addres sed ( and s hou l d h ave been ) . 

Response : 

As d i scu s sed i n  t he Su ppl ement ( pages 1 12 a nd 1 1 3 ) , none of the new 

i nformat i on devel oped s i nce ERDA-1 535 i nd i c ates a s i g n i f icant change 

in the envi ronmenta l  consequences of the LMFBR Program over those anal yzed 

in WASH-1 535 and ERDA-1 535 ,  except for the spec i al case of rel eases of 

tran s uran i c s , wh ich  wa s addres sed i n  the Suppl ement ( pages 22-2 6 ,  189-2 12 , 

and Appe nd i x  D ) . The reasonab l y  foreseeab l e conseque nces of a depl oyed 

LMFBR economy were addressed i n  deta i l  i n  WASH-1 535 .  The scope of WASH-1 535 

and ERDA-1 535  compl etel y e ncompa sse s pos s i b l e  i mpacts  a s soci ated wi th  the 

l e s s  exten s i ve program addres sed i n  the Supp l ement . 

x i x  



Comment ( Letter #2 , pages 1 -5 ; # 9 ,  page 1 ;  # 1 1 ,  pages 4-1 2 ) : 

An u pdated econom i c  cost/benefi t  ana lys i s  of the LMFBR Program s hou l d have 

been prepared and i nc l uded in the Draft Supp l ement , to  a i d dec i s i on mak i ng 

co ncern i ng t he LMFBR Program . 

Response :*  

The  ba s i c  rea so ns for not prov i d i ng any cost/benef i t ana lyses  i n  the  

Suppl ement were stated on  pages  3 a nd 4 .  

" Cost/benefi t anal yses of t he LMFBR program were i nc l uded in  WASH-1 535  

and  ERDA-1 53 5 .  Howeve r ,  no  such further co st/benefi t ana l yses have 

been performed and  none , t herefore , a re i nc l uded in  t h i s suppl ement 

for the fo l l owi ng rea sons : 

1 .  Cost/benefi t an a lyses  are not requ i red i n  an E IS ( see  CEQ 

regu l at i o ns , 40 C FR 1 502 . 23 ) , 

2 .  Cost/benefi t i n format i o n  for al ternat i v e  l ong-term techno l og i es 

( fu s i o n  and so l ar el ect r i c )  has  not been  devel oped to a degree 

that wou l d make cost/benefi t an al yses of t hese al ternat i ves  

mean i ngfu l , a nd 

3 .  Parameters ( e . g . , d i scount rate ( s ) , LMFBR i ntroduct i o n  date( s ) , 

fut ure nuc l ear capac i ty ,  f ut ure cost of coal ) used i n  compl ex 

cost/benefi t anal yses of the  LMFBR are so uncerta i n  at present  

that the val ue of such ana l yses  wou l d be quest i onab l e .  I t  i s  a 

goal of t he breeder research and deve l opment program to  reduce  

s uch  uncerta i nt i e s . "  

*See al so pages  cxxv i  to cxxv i i i .  

xx 



Uncerta i n t i e s i n  el ectr ica l demand growt h ,  resource base , uran i um and 

LMFBR pl ant costs , a nd othe r pl ann i ng a s s umpt i o ns make th i s type of 

proj ect i o n  a very poor pl anni ng basi s fo r l ong-range programs . Sel ect i o n  

of a breeder commerc i al i za t i o n  date ba sed u po n  such a project ion  woul d be 

hi gh ly  uncerta i n .  

Because of l a rge uncerta i nt i es , prudence requ i res a cont i nuat i o n  

o f  the devel opme nt and demo nstrat i o n  program s o  that LMFBR commerc i al i za­

t i o n  wou l d be pos s i b l e  when  needed . The consequences of earl y devel opme nt 

are m i nor compa red to the consequences of po s s i b l e  el ectr i c i ty shortages 

and the atte ndant econom i c  pe nal t i es res ul t i ng  from l ate devel opme nt . To 

be ab l e  to have breeder depl oyme nt c apab i l i ty e arl y i n  the next cent ury 

requ i res an act i ve breeder devel opme nt and demonstrat i o n  program . S i g n i ­

fi c ant program del ays a t  th i s  t ime wou l d destroy t he cont i n u i ty that i s  

essent i al to any h i gh technol ogy devel opme nt area and push  the commerci al i ­

zat i o n  potenti a l  of the breeder wel l i nto the 2 1st  cent ury .  

The LMFBR program i s  a compl ex undertaki ng requ i ri ng ye ars of i nte ns i ve 

work . The program scope i s  beyo nd the i nve stme nt/t ime hori zo ns of any 

dome st ic bu s i ness  grou p .  The fed era l  ro l e  fo r devel opme nt of breeder 

reacto rs i s  to suppo rt neces sary research , devel opme nt , a nd demonstrat i o n  

to  reduce the uncerta i nt i e s  i n  the potent i a l econom ic , e nv i ronme ntal , a nd 

safety a rea s of the breeder so that pr i v ate i ndu stry c an make the commerc i a l i ­

zat i o n  dec i s i o ns a t  a vent ure ri sk l evel that i s  consi stent wi th normal 

bu s i nes s  pract i ce s .  It i s  expected that i ndust ry wou l d  make th i s dec i s i o n  

based o n  i t s  own cost/benefi t  anal yses , a s  wel l as  on  numerous  other  

co ns i derat i ons . 

xx i 



Comment ( Letter #1 1 ,  pages 19  and 20 , #2 1 ,  attachment 3 ,  pages 5 ,  6 and 

22-24 )  : 

Co nservat i on and improved energy eff i c i e ncy were not d i scu ssed ( as 

al ternat i ve s )  • 

The effect s of  conservat ion  and improved energy eff i c i ency , a s  wel l as 

factors that woul d i ncrease fut ure energy demands , are i n cl uded i n  

proj ect ions of fut ure en ergy demand ( see , for exampl e ,  Append i x  F i n  t he 

Su ppl ement ) . The se effect s are i ncremental re l at i ve to the purpose and 

need of the LMFBR program and therefore are not i n  and of themsel ve s 

cons i dered al ternat i ve s . 

----- ---------

*See al so page s xc i x  to c i i .  

xx i i 



2 .  LMFBR Safety ( pages  xxi i i  to  xxx ) 

Comment ( Letter # 1 1 ,  page 3 1 , second paragraph ) :  

The aut ho rs of t he DE I S  presented t he LMFBR s afety i s sue i n  the most 

favorab l e  l i ght  and have down pl ayed or excl uded data cast i ng doubt on  

breeder safety .  

Response : 

DOE has  attempted to present a comprehens i ve and bal anc ed v i ew of LMFBR 

safety .  The Su ppl ement prov i des  i nformat i o n  on the stat us of reso l ut i o n  

of  key safety i ss ue s  t hat  were i dent i fi ed i n  ERDA-1 53 5 ,  a s  wel l as  othe r 

i s s ues t hat have ar i sen si nce ERDA-1 535 wa s publ i shed . Taken  together , 

th i s  set of o l d and new i ssues  covers al l maj or  areas of LMFBR reactor 

safety concern . Furthe r ,  t he Su ppl ement recogn i ze s  t hat , wh i l e  s ubstant i al 

progres s i s  be i ng made , safety rese arch conducted to date ha s not e l im i nated 

al l concerns . Th i s  i s  i l l ustrated on page 1 22 :  l iThe data and codes al so 

i nd i c ate th at a 1 o ss-of-fl ow event wi th  fa i l ure to sc ram wou l d most l i ke ly  

progres s to  who l e-core d i sru pt i o n  • • •  , "  and on page 1 24 :  " However ,  

rec ri t i ca l i ty events d ur i ng t he who l e-core mel tdown phase st i l l  cannot be 

compl etel y  ru l ed out • • • •  " The Su ppl ement al so s u ppo rts the need for 

addi t i o nal safety research . Page 1 1 5  of the Su ppl ement make s a general 

st atement on  th i s :  " There are certa i n  sa fety-rel ated areas where the 

ava i l ab i l i ty of  add i t i ona l  i nformat i o n  woul d permi t the desi gners  of 

fut ure l arge LMFBR pl ants  to prov i de more cost-effect i ve de s i g n s  wh i l e  

meet i ng al l safety requi rement s .  Present  and fut ure Safety Program 

effort s wi l l  concentrate on prov i d i ng t hese el ements of improved safety 

tec hnol ogy . "  A more s pec i fi c  statement i s  found on page 1 26 :  l iThe 

current techno l ogy base s upports  the po s i t i on t ha t  the CRBRP has t he 

xx i i i  



core debri s accommodat i on capab i l i t i e s  neces sary to  meet l i cen s i ng requi re­

ments associ ated wi t h  core d i sru pt i ve acc i dent s . 39 At the same t i me , a 

number of i ss ue s  i n  core-debri s accommodat i o n  techno l ogy must  be stud i ed 

further i n  order to assure that  que st i o n s  o n  opt imal  contai nment des i g n s  

a nd  l i cen s i ng concerns  for l arge pl ants  can be  adequate l y  reso l ved .40 

These quest i o ns  ar i se for l arge pl ant des i g ns  due to the muc h  l arger fuel 

i nventory a nd t he associ ated decay heat l oads . "  

The safety que st i o ns  that  rema i n  open ar i se pr imar i l y  i n  connect i o n  

wi th  postu l ated core d i sru pt i ve  acci dents  i n  fut ure l arge LMFBR s .  Th us , 

much of t he d i scu s s i o n  i n  the  Supp l ement addres se s  these que st i ons . Th i s  

empha s i s  sho u l d not l ead to t he conc l u s i o n  that suc h  event s are cons i dered 

l i ke l y  to occur . As stated i n  the Suppl ement ( page 1 16 ) : 

l i lt  i s  es sent i al to apprec i ate the mass i ve efforts t hat have been devoted 

to assur i ng that  LMFBRs can be and are des i gned , constructed , a nd operated 

to have an extremel y  l ow probab i l i ty of occurrence of core d i srupt i ve  

acc i dent s .  The strategy t hat ha s been used to  accompl i s h th i s  o bj ect i ve 

i s  to prov i de a des i g n  that i s  sound , conservat i v e , a nd i nt r i n s i c al l y  safe 

dur i ng normal operat i o n , and  has suffi c i ent  marg i n  to safe l y  accommodate 

ant i c i pated , u n l i ke l y ,  a nd extreme ly  un l i ke l y  events ( t he t hree l eve l s of 

desi g n  sa fety a pproach d i sc u s sed i n  Sect i o n  4 . 2 . 7 . 3  of WASH-1 535 ) . "  

Further pers pect i ve i s  prov i ded through the  real i za t i o n  that  s i g n i f i cant  

exper i e nce ha s been  g a i ned in  the des i gn of systems and features to m i t i gate 

the consequences of  sev ere acc ident s ,  a ss um i ng  they occur . Th i s  exper i e nce 

prov i de s  confi dence that such  systems and features can read i l y  be  prov i ded 

i n  fut ure l arge LMFBRs . The fo l l owi ng Su ppl ement pa ssage ( page 1 1 7 )  i s  

a pp  1 i c ab 1 e : 
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"Wh i l e  some res i dua l  uncertai nt i es rema i n  as to how best to des i gn these 

systems and feat ures for fut ure l arge pl ant s ,  s uffi c i ent conservat i sm i s  

emp l oyed i n  the des i gn of present p l ant s  to ens ure that they can meet 

safety req u i rement s .  Th i s  conservat i sm i s  provi ded by requ i ri ng t hat 

s i gn i fi cant margi ns be provi ded i n  the des i gn of these systems and features 

and by provi di ng redundancy and di vers ity of systems and structures . Opera­

t i on  of F FTF and CRBRP wi l l  provi de addi t i onal  evi dence of the adequacy of 

the des i gn of these pl ants w ith  respect to safety . As st ated earl i er ,  

present and future efforts i n  the  Safety Program are ai med at reduci ng 

uncertai nt i es and f urther i mprovi ng des i gns  so that pl ant cap ital and 

ope rat i n g  costs can  be reduced by e 1 i mi nat i ng exces s i ve conservat i sms 

wh i l e  st i l l  meet i ng s afety req u i rement s . " 

Comment ( Letter # 1 1 ,  page 3 1 , l ast  l i ne ) : 

The DE I S  admi ts to the "exp l os i ve potent i al "  of l arge breeders . 

Response : 

The term "exp l os i ve potent i a l " i s  not u sed i n  the  S upp l ement , or  i n  the 

LMFBR safety research commun i ty i n  ge neral , becau se i t  is  con s i dered to be 

an erroneou s term for the HCOA energet i c s  phenomenon .  The  top i c  of 

l a rge breeder HCDA energet ics  i s  di scu s sed i n  one of the fou r  pl aces c i ted 

by NRO C ,  page 1 3 5 .  The k ey po i nt s  are : " For LMFBRs l a rger than CRBRP , 

such as LOP , i t  i s  bel i eved to be prude nt to obt ai n addi ti onal  confi rmat i o n 

t hat pract ica l  pr imary system bounda ry des i g n s  prov i de adeq uate capabi l i ty 

to accommodate HCOA energet ics . . • • These [research ] programs are 

expected to prov i de the necessary conf i rmat i on . " The i ntent was to 

descri be the need for addi t i onal  research on an important safety quest i on , 
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and not to convey the noti on  that DOE bel i eves  th i s  to be so seri ou s a 

probl em a s  to defy reso l uti o n . On the contrary . DOE has h i gh con fi dence 

that  the comprehens i ve re search program ci ted i n  the S u ppl ement wi l l  

produce affi rmati ve re su l ts . 

Comment ( Letter #1 1 ,  page s 32 and 3 3 ) : 

Wi th re spect to LMFBR and . s peci fi cal ly . CRBR safety .  the DE I S  does not 

con s i der :  ( 1 )  the di sagreements between NRC a n d  D O E  o n  a n  " adequate 

ene rgeti c con sequence envel ope" a nd s i x  other i ssues ; ( 2 )  the approximately 

100 s afety i ss ue s  comp i l ed by NRC i n  the 1978 Gammi l l  to Caffey l etter ;  

( 3 )  the di scu ss i on a nd  concl u s i on s  of the 1979 Wh i te House Report o n  CRBR ;  

a nd  ( 4 ) the l i cens i ng i ss ue of whethe r a core di srupt ive acc i dent shoul d 

be a des i gn ba s i s acci dent . 

Re sponse : 

Pa rts ( 1 ) , ( 2 ) , and ( 4 ) : 

Al thou gh the Suppl ement con ta i n s  some i nformat ion on CRBRP safety work 

wh ich  ha s been accompl i s hed as part of the LMFBR program . i t  i s  not the 

purpose of the Supp l ement to con s i der speci fi c u nre so l ved CRBR s afety 

i s sue s .  Such i s su e s  are be i ng addres sed i n  the C RBR l i cens i ng proces s  

through i nte racti on wi th NRC . 

Rega rdi ng  part ( 4 ) , the fo l l ow i ng quotation  from the May 6 .  1 976 l etter 

from R .  P .  Den i se ( NRC ) to L .  W .  Caffey ( CRBR Project Offi ce ) may be of 

i nterest : li l t  i s  our current pos i ti o n  that the probabi l i ty of  core mel t 

and di sru pti ve acci dents can  and must be reduced to a suffi c i ently  l ow 

l eve l to j u sti fy the i r  excl u s i o n  from the des i g n ba s i s acci dent spectrum . 

We wi l l  therefore not cons i der  CDAs as des i gn ba s i s acci dents . "  Th i s  

po s i ti on i s  currently under revi ew by the NRC . 
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Part ( 3 ) : 

Ch apter  V I  of the Wh i te Hou se Report addresses  CRBR s afety i s sues on l y  to 

the extent of refe rri ng to the 1978 Gammi l l  to Caffey l ette r and s ummari z i ng ,  

wi thout  d i scu ss i o n , some safety i s sue s from that l etter .  As stated pre­

v i o u sly , i t  is not the purpose of the Supp l ement to con s i der spec i fi c  

u nre so l ved CRBRP safety i s s ue s .  I t  shou l d be noted , however ,  that the 

CRB RP Safety S tudy ( see Appe ndi x C of the S uppl ement )  concl uded that  the 

CRBRP r i s k s  are comparab l e to LWR ri sks . 

I t  shou l d al so be noted that  the General Accounti ng Offi ce has  cri tic i zed 

the treatment of safety i ss ue s  in the Wh i te Hou se Report . Spec i fi cal ly , 

the Wh i te Hou se Report was sa i d  to l ack proper bal ance , to be m i s l eadi ng , 

and to have reduced credi b i l i ty becau se of omi s s i on of important i n forma­

tion  ( see " Comments on the Admi n i s trati on ' s  Wh i te Pape r :  The C l i nch R i ver  

Breeder Reactor  Project An End  to the Impasse , "  EMD-79-89 , J uly  10 , 

19 79 , pages 25-3 1 ) .  

Comment ( Letter # 1 1 ,  pages 33 and 34 ) :  

The DE I S  fa i l s  to di scu s s  a number of important l essons  l earned from 

the TM I acc i dent and the effects of po st-TMI NRC ru l es and standards 

on the l i censab i l i ty of CRBR and other LMFBR ' s . 

Respon se : 

The footnote on page 137  s hows that the CRBRP Project recogni ze s the 

i mp l i cati ons  of the Three M i l e  I s l and ( TM I ) acc i dent and i s  tak i ng 

appropr i ate acti ons . Requ i rements and regu l ati on s resu l ti ng from the 

assessment of the TM I acc i dent are bei ng  comprehens i vely addres sed i n  the 

CRB RP l i cens i ng proceedi ng . The CRBRP wi l l  accommo date al l appl i cabl e 

po s t-TM I requ i rements . The same wi l l  be true for fu ture LMFBRs . 
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Comment ( Letter # 1 1 ,  pages 34 and 3 5 ;  #2 1 ,  attac hment 3 ,  pages 33 and 3 4 ) : 

The CRBR r i sk a ssessment , patte rned after WASH-1 400 , fa i l s to acknowl edge 

maj or  weaknesses  of WASH-1 400 , as stated by t he R i s k  As se s sment Rev i ew 

Grou p and ot he rs . The DE IS  s hou l d prov i d e  a compl ete assessment of ri sk  

fo r CRBR and  other compo nents  of t he breeder fuel cyc l e .  

Response : 

I n  addi t i on to the fi nd i ngs c i ted i n  the comment s ,  t he R i s k  As se ssment 

Rev i  ew Group al  so concl uded : "De spi te i ts s ho rtcomi ngs , WASH-1 400 

prov ides  at th i s  t i me the most compl ete s i ng l e  p ict ure of acc i dent  

probab i l i t i e s  associ ated wi th  nucl ear reactors . The fa ul t-tree/event tree 

approach cou pl ed wi th  an  adequate data ba se i s  t he  best ava i l ab l e  tool 

wi th  wh i c h  to quant i fy t he se proba b i l  i t i e s . "  

The Rasmu ssen  Repo rt was ment i o ned i n  the Su ppl ement because  i t  served 

as a pattern for the  1 9 7 7  CRBR Safety St udy and wa s referred to i n  t he 

conc l u s i o ns of that  study .  The pub l i c at i o n  of the CRBR s tudy was an  

impo rtant  event  in  the ongoi ng devel opment of LMFBR ri sk  a s sessment and  

was desc ri bed in  that  context in  t he Su ppl ement . The Suppl ement al so  

states  ( page 1 39 )  that  the CRBR st udy " • • •  i s  b e i ng revi sed to account  

for changes i n  pl ant des i g n and ri sk assessment methodol ogy , a nd to  

address earl i er  comments . "  The revi sed CRBR s t udy wi l l accoun t  for t he 

Lewi s Repo rt and other cri t i c i sms of WASH-1 400 to  the extent that  t hey 

app ly  to t he content of t he rev i sed study .  

Ri sks  as soci ated wi t h  other compo nents  of t he breeder fue l cyc l e  ( fuel 

fab ri c at i o n , reproces s i ng ,  t ranspo rtat i o n ,  e tc . )  were addres sed i n  WASH-1 535 

( Vo l ume I I ) .  
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Comment ( Letter #2 1 ,  a ttachment 3 ,  page 32 , f i rst paragraph ) :  

The DE I S  rel i es he av i l y  o n  s i x-year ol d i nfo rmat i on and fai l s  to prov i de 

compl ete and u p-to-date d i scu s s i ons  of  safety i s sues  rai sed by several 

organ i zat i ons , or  d i scuss by wh at mechan i sms a reasonab l e  consensus  ( that 

safety obj ect i ve s  can  be met ) can be reached . 

Response : 

The S u ppl ement summari ze s  i n format ion  prese nted i n  ERDA-1 535 merely a s  

background for d i scu ssons of  changes t hat  have taken pl ace si nce ERDA-1 535 

wa s i ss ued and of current status . The rel i ance i s  o n  the best ava i l ab l e  

i nformat i o n , some o f  wh i c h  was presented i n  ERDA-1 535 ana some o f  wh i c h  i s  

more recent . The set of i s sues  d i scu s sed i n  the S u ppl ement covers t he 

s i g n i fi c ant areas of  LMFBR reactor safety concern , i ncl ud i ng t he techn ical 

quest i ons  c i ted i n  the comment . DOE does not bel i eve that there i s  an 

unan swered q ue st i o n  regard i ng mechan i sms for reach i ng a conse ns us t hat  

safety obj ect i ve s  have been met . The Federal Governme nt ' s ( i . e . , NRC ' s ) 

nuc l ear reacto r l i cen s i ng process i s  the  mechan i sm .  

Comment ( Le tter #2 1 ,  attachment 3, page 32 , s econd paragraph ) :  

The Counc i l on Env i ronmental Qual i ty advi sed NRC t hat fut ure NRC l i cens i ng­

rel ated E IS ' s  s hou l d d i scu s s  Cl ass  9 acc i dents . Th us , t he DE IS  needs to 

address  Cl ass  9 acc idents  and t he i r  impl i c at i ons  for breeder devel opment . 

The conseque nces of  C l ass  9 acc i dents i n  breeders coul d exceed t hose of LWR ' s . 

Response : 

The CEQ s uggest i o n  that E IS ' s  shoul d i ncl ude d i scu s s i o n  of Cl ass  9 acc i dents 

appl i es to E IS ' s  i ss ued by NRC for convent i o nal LWRs . The S uppl ement does 

conta i n  con s i derabl e d i scuss i on of C l ass  9 acc i dents ( HCDAs ) ;  see pages  
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122- 1 24 ,  125-1 26 , and 1 31 - 1 3 5 .  ( HCDAs were d i scu ssed at greater l e ngth i n  

Sect i o n  4 . 2 . 7 . 8  of WASH-1 535 and Sect i o n  I I I  B . 2 o f  ERDA- 1 535 . ) As stated 

i n  the S upp l ement ( footnote , page 134 ) , s uc h  d i sc u s s i on  has been prov ided 

i n  NRC ' s  E IS for CRBRP and can be ant i c i pated i n  E IS ' s  for i nd i v i dua l  

fut ure l arge breeders . Regard i ng the consequences  of Cl ass  9 acc idents  i n  

breeders and LWRs , t he CRBRP E IS ment ioned i n  the Su ppl ement footnote 

make s t he fo l l owi ng statement ( N UR EG-0 139 ,  page 7 -1 1 ) : li The staff bel i eves 

it is wi th i n  the state-of-the-art to de s i g n , construct and operate the 

CRBRP i n  such  a manner that the consequences  of acc i dents wi l l  not be  

s i g n i f i cantl y d i fferent from t hose al ready asse ssed for LWRs . "  
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3 .  Heal t h  Effect s ( pages xxxi  to x l v i ) *  

Comment ( Letter #1 1 ,  page 63 ; #2 1 ,  attachment 1 ,  pages 16 and 1 7 ) : 

The source term for rel eases of trans uran i c s  i n  the E IS i s  not con servat i ve 

because acc i dent al rel ea ses were not i nc l uded ( and s ho u l d have been ) .  

Response : 

The source term for rel eases of transuran i c s  i nc l udes  on ly  rout i ne rel ea ses 

because acc i dental rel eases have been est imated to be cons i derab ly  smal l er ,  

a s  shown i n  the fo l l owi ng mater i al from WASH-1 535 ( see pp . I I . G-5 to I I . G-1 0 ) . 

I ISeveral commenters have quest i oned t he treatment of un sc hedul ed event s .  

NRDC stated that 

There is  no j ust i f icat i o n  for the assert i on  that acc i dental  rel eases 

' wou l d make a negl i g i b l e  contr i b ut i o n  to the source term . ' • • •  

l iThe l a st col umn of Tab l e I I . G-2 l i st s  t he cont r i but i o n  of t he 1000 MWe­

ye ar trans uran i c  so urce term from t he tabul ated acc i dent types , a s s umi ng 

that fue l  fabr icat i o n  and fuel reproces s i ng acc i dents occur at 10-year 

i nte rval s and that other acc i dent s occur as  descri bed i n  footnotes to the 

tab l e .  The total est imated contr i but i o n  from acc i dents i s  0 . 010 mCi , 

wh i ch i s  smal l i n  compa ri son  to the est imated rout i ne re l ease  of 0 . 36 mCi � 

It i s  therefore concl uded that the 0 . 36 mCi j 1 000 MWe-year source term 

accounts  adequate ly  for both rout i ne and acc i dental  t ran suran i c  rel ease s . 1I 

Comment ( Letter #1 1 ,  pages 60-63 ) :  

1I • • • t he DE IS  • • • •  i g nores t he wi de ly  d i vergent v i ews of  experts regard i ng 

these uncerta i nt i e s  ( s i c , i n  the est imates used in the model ) and i t s  

*See al so page s c i x  to cx i  and cxv i t o  cxxv . 
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* 

conc l u s i on s  are by n o  means  conservati ve . Th i s  resu l ts i n  a seri ous  

undere sti ma ti on of the potent ia l  heal th effects of the  LMFBR program . "  

Response : 

Excep t for a few i tems , the comme nter does  not present evi dence a s  to 

wh i c h  estima tes  i t  cons i ders to be nonconservati ve , or why they a re 

con s i dered to be no nco n serva ti ve . The commenter rel i es upo n l engthy 

l i sts of references to arti c l es th at  propo se di fferent estima tes from 

tho se empl oyed i n  the Suppl ement , and does  not presen t reasons why these 

esti ma tes  shou l d be preferred to the ones empl oyed i n  the Suppl eme n t .  

The v i ews espou sed by mos t  of the au thors referenced by the commenter i n  

su pport of i ts pos i ti o n  have been cr i ti c i zed by t h e  maj ori ty of  workers i n  
* 

the fi el d and thi s cri t ic i sm was con s i dered at l ength i n  WASH-1535 ( 1 ) 

and ERDA 1 535 ( 2 ) . DOE does not consi der i t  necessary to repeat ,  i n  

de tai l ,  the di scu ss i ons previ ou sly presented ,  part i c u l arly s i nce l i ttl e new 

mate ri al has  bee n presente d .  

Th i s  commenter i n c l uded a l i st o f  1 5  references to publ i cations  th at  

purportedly do  not v i ew the  va l ues  for model pa rameters empl oyed by D OE 

as  ei ther " mo s t  probab l e "  or " conservati ve . "  Of  the 1 5  publ i cati ons , 3 a re 

5- to 7 -year ol d reports of the NRDC i tsel f ,  wh i c h  re sta te prev i ou s  conten­

ti ons th at have been co ns i dered at  l ength in  the pa st ( 1 , 2 ) . Other 

refe rence s c i ted wh ich  were rel eva nt  to the tran suran i c  el ements appear to 

offer  l i ttl e beyond op i n i ons  previ ously con si dered ( 3 , 4 )  a nd/o r have been 

Refe re nces are gi ven at end of thi s heal th effects sec tion  ( pages x l i i  
to xl vi ) .  
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addre ssed el sewhere by the sc i enti fic  commun i ty ( 5 , 6 , 7 ) . One reference ( 8 )  

wa s to B E I R- I I I  ri sk coeffi c i ents , wh i c h  are not re l evant to the ri sk  

coeffic i ents for al p ha i rradi ati on empl oyed i n  the S uppl ement .  The 

rema i ni ng 6 papers are al l concerned wi th a study of mortal i ty among 

Hanford workers - - a study whose concl u s i o n s  have been wi dely cri ti c i zed by 

other ep i demi o l ogi sts ( 9 , 10 , 1 1 ) .  

The commenter stated the cri ti c i sm that use  of a combi nati on of "mean"  

and "con servati ve " va l  ues  for model parameters " does not i n sure that the 

resu l ts are con servati ve . " The Suppl ement statement that suc h an approach 

" . . . l eads to ove restimates of transurani c depo s i ti on i n  man . . .  " i s  charac­

teri zed 0y the commenter as not stati s ti cal ly  correct and " j u st pl  a i n  

wrong . II To c l a ri fy the i ntent of the statement i n  the S u ppl ement , the 

wordi ng  has been changed to read , "Th i s  ap proach l eads to conservati ve 

esti mates of transuran i c  depo s i ti on i n  man . . .  , "  to avo i d any impl i cati on  

of  abso l ute certai nty about the di recti on  of  unce rta i nty . ( Change occurs 

i n  l i ne 1 0 ,  page 19 1 . )  

The fi nal sentence on page 63  of the commenter 1 s l etter  i mpl i ed that  the 

contami nati on  of the envi ron s  of the Rocky F l ats P l ant was the resu l t of 

an acci dent .  Th i s  con tami nati o n  wa s due , a l most  enti rely , to l eakage from 

barrel s of waste stored i n  a manner con s i dered adequate at that ti me ( 1 2 ) . 

Th i s  wa s ,  i n  retrospect ,  a very poor way to handl e the se wa stes ( and one 

wh i c h  is not apt to be repeated ) .  

Comment ( Lette r #1 1 ,  page 6 4 ) : 

li The DE I S  fa i l s  to address  a seri es of German stu d i es wh i c h  con s i der the 

uncerta i nt i es in data , model s ,  a nd as sumpti ons for pathway a nal yses of 
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rout i ne em i s s i ons  from l i ght  water reactors ( LWRs ) . Wh i l e  these pa pers 

concern emi ss i on s  from LWRs i n  the Federal Rep ub l i c  of Germany , t he i r  

an alys i s  i s  rel evant to the LMFBR and assoc i ated fue l  cyc l e  fac i l i t i e s 

s i nce  the German pathway model s and i np ut parameters are based pr imar i l y  

o n  U . S .  data . The fi nal E I S s hou l d con s i der t he se stud i es and any rev i ews 

of t hem . 1I 

Response : 

The He i del berg Repo rt ( 1 3 )  referred to i s  an asse ssment of t he rad i at i on 

dose s  to cr i t ica l  popu l at i on groups as soci ated wi t h  a spec i fi c  pres s ur i zed 

water reacto r in Ge rmany .  As s uch , i t  ha s l i ttl e d i rect re l evance to the 

generic assessment of trans uran i c  heal t h  effects  from an  LMFBR technol ogy .  

The report ha s rece i ved con s i derab l e  pub l i c i ty ,  howeve r ,  because i t s  est i ­

mates o f  dose are several orders o f  mag n i tude h i gher than those general l y  

cal cul ated for a pl ant o f  t h i s type . The He i del berg group  empl oyed 

general ly  accepted methods of ca l cul at i on ,  based on those of the  

U . S .  Nuc l ear Regu l atory Commi ss i o n ,  but i ncorporated parameter val ues of  

t he i r  own cho ice  for source terms , for tran sfer  t hrough food cha i n s  and  

for i n corporat i o n  and  retent i o n  in  man .  

The concl u s i o ns o f  t h i s group  have been rev i ewed at some l ength by t he 

U . S .  N uc l ear Regu l atory Commi ss i on ( 14 ) , a nd bri efly rev i ewed by t he 

Nat i o nal Rad i o l og i cal Protect i on Board of the  Un i ted Ki ngdom ( 1 5 ) . These 

revi ews concl ude that un real i st i cal l y  conservat i ve parameters were chosen 

throughout the He idel berg eval uati on , a nd that t he re su l t i ng pred i c t i ons 

are not on ly  sc i e nt i f ica l l y  i ndefens i b l e ,  but are i n  sharp confl i ct wi t h  an 

accumu l at i ng body of env i ronmental  meas urement data from t he v i c i n i ty of 

operat i ng reactors i n  the  U . S .  Perhaps the  c h i ef rel evance of t h i s report 
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to the present LMFBR eval uat ion  i s  the exampl e i t  prov i des of how overl y 

con servat i ve a s s umpt i ons  of parameter val ue s c an comb i ne i n  env i ronmental 

model s to  produce rad i at i on expos ure est i mates that are excess i v e .  

Comment ( Letter #1 1 ,  pages 64 and 6 5 ) : 

The book by Gofman and the pa pers by Morgan and John so n  " • • •  i nd i c ate that 

the assumpt i ons  in the DE IS  concern i ng pl uton i um tox i c i ty are nonconserva­

t i ve by at 1 east two orders of magn i tude . II 

Response : 

Al t hough the bas i s for th i s statement wa s not g i ven by t he commenter , DOE 

a s s ume s that the numer ical j udgement probab ly  der i ve s  from Morgan ' s  paper , 

i n  wh i c h  he attempted to demonstrate that the expos ure l im i t for 2 39pu  

wa s too h i gh by a factor of 240 ( 4 ) . Th i s  content i o n  wa s cons i dered i n  

some deta i l  dur i ng the d i scuss i on fol l owi ng presentat i o n  o f  a pa per by 

Ch arl es  W .  Mays at an IAEA Sympo s i um ,  where a factor of 9 wa s conc l uded to 

be more reasonab l e ,  t hough st i l l pos s i b ly  excess i ve ( 5 ) . Morgan ' s  content i o n  

wa s a l so d i scu ssed , at  l ength , i n  the Env i ronmental Impact Statement for 

the Rocky Fl at s Pl ant s i te ,  wh i c h  concl udes wi th the fo l l owi ng  s ummary ( 6 ) : 

" Morgan ' s  overal l factor of 240 wou l d therefore , more real i st i ca l l y ,  be  

re-eva l uated as someth i ng between one and  fi ve . Hi s i s ,  moreover , o n ly  a 

pa rt i a l approach to the eval uat i o n  of pl uton i um hazards ; many other 

factors m i ght  be con s i dered . Al l s uch  factors are under cont i nua l  rev i ew 

by n at i o nal  and i nternati onal  bod i es charged wi th the res po n s i b i l i ty for 

such eva l uat i ons . Wh i l e  some changes i n  pl uton i um expo s ure standards may 

be expected to res ul t from the cont i n u i ng  accumul at i o n  of better data , 

there i s  no present i nd i cat i on that suc h changes wi l l  be l arge . "  
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Si nce Morgan ' s  pub l i c at i o n ,  t he Intern at i onal Commi s s i on on  Rad i o l og i cal 

Protect ion  { I CRP }  has made changes i n  i t s  pl uton i um expo s ure l im i t s  { 1 6 } . 

Changes i n  the  ICRP metabol i c  model s for the tran s uran i c  el ements were 

i ncorporated i n  the  rev i sed dose cal cul at i ons  for the Su ppl ement and 

are deta i l ed i n  Tab l e  I I . G-9  { Repl acement } , pages 0-1 3 and 0-1 4 .  

Carl Johnson ' s  c l a i ms of i ncreased cancer i nc i d ence due  to pl uton i um 

contami nat i o n  from t he Rocky Fl ats P l ant { 1 7 , 18 }  have been refuted { 7 } .  A 

cruc i al po i nt i s  the  und i s puted fact that the concentrat i o n  of pl utoni um 

from weapons  test fa l l out i n  the Denver area i s  nearl y 1 0  t imes as l arge 

as the concentrat i on of pl uton i um ori g i n at i ng from Rocky Fl at s ,  a nd t he 

rad i at i on dose to the l ungs  of  Denver re s i dent s  from natural sources i s  

100 t imes that  from pl uton i um .  Aga i n st such  a background of rad i at i o n  

from other sources , a ny e ffect from Rocky Fl at s pl utoni um cou l d never  be 

demonstrated { 7 } . 

The commenter s uggest s t hat  a purpo rted d i spar ity i n  rad i osens i t i v i ty o f  

beag l e  dogs and h uman s t o  radon expos ure cast s seri ous  d oubt on  t h e  heal t h  

ri s k  e st imates i n  t h e  Suppl ement . The est imates o f  heal t h  r i s ks i n  the 

Su ppl ement are based u po n  h uman dose-res po nse data , and not upon  experimenta l  

st ud i e s  in  beag l e  dogs . Furthermore , t he referenced st ud i e s  { 1 9 } , a s  

ack nowl edged by the  commenter , deal wi th  radon  and radon da ughter expos ures , 

not wi th  trans uran ics . The referenced stud i es d o  not address  the  quest ion  

of mi n imum rad i at i on  dose l ev el s at  wh i c h  l ung  t umors can be  produc ed i n  

dogs , s i nce on ly  a si ng l e ,  very h i gh dose l evel wa s stud i ed ;  n o  dogs 

survi ved more than about 6 years fol l owi ng  i n i t i at i o n  of expo s ure { sc arcel y 

l o ng enough for cancer expres s i o n } , a nd muc h  of  the tota l ca l cu l ated 

rad i at i o n  dose wa s recei ved too l ate i n  the  surv i val  per iod  to be  effect i ve  

i n  cancer prod uct i o n .  A more rel evant compari son of  t h e  rad i osens i t i v i ty o f  
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beag l e  dogs and man i s  prov i ded by the very extens i ve  data rel at ing  rad i um 

depo s i t i o n  and bone cancer i nducti on , wh ich  s how the  dog to be more 

sens i t i ve  tha n man  ( 20 ) . 

Comment ( Letter #1 1 ,  page 6 5 ) : 

l iThe DE IS s ummari ze s  r i s k  e st imates from exposure to l ow LET rad i at i on  

( Appe nd i x  H ) . Howeve r ,  i t  does not  d i sc u s s  e i ther the wi de ly  d i vergent 

opi n i ons  o n  th i s  subj ect , i ncl ud i ng t ho se of Radfo rd , Mo rgan , Mancu sco , 

Steward , Kn eel e ,  Gofman ,  Bros s ,  a nd Tampl i n ,  supra , o r  the impl i c at i o ns of 

the new H i ros h i ma and Nagasaki  dose est imates fo r the BE IR- I I I  resu l t s . 1I 

Response : 

Appe nd i x  H prov i des  a tabu l ar compa ri so n  of the se r i sk e st imates as they 

have been recommended by s uch authori tat i ve  sources as the U . S .  Nati onal 

Academy of  Sc i ences ( B E IR Commi ttees )  ( 2 1 , 22 ) , t he I nternat i onal Commi ss i on  

on  Rad i o l og i c al Protect i o n  ( I CRP ) ( 2 3 ) , t he Un ited Nat i ons  Sc i ent i fi c  

Commi ttee o n  t he  Effect s  of Atomi c  Rad i at i o n  ( U NS CEAR )  ( 24 ) , t he U . S .  

Env i ronmental Protect i o n  Agency ( 2 5 , 26 ) , a nd the U . S . N uc l ear Regul ato ry 

Comm i s s i o n  ( 2 7 ) . Appe nd i x  H wa s i nc l uded onl y to prov i de some pers pect i ve 

o n  the range of val ue s agreed u pon  by t hese groups . No ne of the se ri s k  

factors were empl oyed i n  the Suppl ement . The ri s k  facto rs that were 

empl oyed are those appropr i ate to the h i gh LET al pha pa rt i c l e  emi ss i ons  

character i st i c of  tran s uran i c  el ement s ; t hese r i s k  factors were d i scu ssed 

( a s noted i n  Append i x  H )  i n  Sect i o n  V I . A( 4 ) and i n  Appe nd i x  D .  

The re-eva l uat i o n  of H i ros h i ma and  Nagasak i  dose est i mates wi l l  certa i n l y  

have some effect i n  mod i fyi ng ri sk  e st imates for expo s ure t o  l ow LET 

rad i at i o n , a nd po s s i b l y  to neutrons . Th i s  re-eval uat i o n  i s  i ncompl ete 
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and co ncl u s i o ns c annot be  drawn at th i s  t ime . The s i t ua t i on i s  wel l 

s ummari zed by t he fo l l owi ng excerpt from a commentary on  a sympos i um at 

the 29th Annual  Meet i ng of the Rad i at i on Research Soc i ety , hel d on 

May 31 , 1981 ( 28 ) . 

"The pa pers and t he d i scuss i on cl earl y i nd i cate that the re are 

many uncertai nt i es yet to be re so l ved . Thei r effect s wou l d seem 

to be comparat i ve ly  m i nor , but i t  i s  too early to be certa i n  and 

th us specu l at i o n  s hou l d be kept to m i n i mum . However , s i nce some 

s pecu l at i o n  i s  un avo i dab l e ,  t he fo l l owi ng may be  j ust i fi ed .  There 

i s  the pros pect that these re-exam i nat i o ns of t he dos imetry s i tua t i on 

wi l l  l ead f i rst to a l os s  of i nformat io n  on the effect s of neutrons 

on  humans ( and therefore a need to rel y on an imal data and ot her 

so urces fo r neutron tox i c i ty )  and second to r i s k  e st imate s for 

Y rad i at i on wh ich , becau se of the potent i al improved ag reement 

between the two ci t i es ,  may merit  more confi dence  than before 

and may not d i ffe r marked ly  t han tho se  from other so urces of 

h uman data . "  

I n  any case , t he ri s k  e st imates empl oyed i n  the Su ppl ement are for al pha 

rad i at i o n  to s peci fi c organs  and have l i ttl e rel evance to the H i ros hima­

Naga sa k i  data . 

Fo r the same rea sons , t he commenter l s reference to " • • •  st ud i es of 

pop u l at i ons  exposed to l ow doses of rad i at i on , s uch  as  wo rkers at Hanfo rd • • •  " 

i s  i rrel evant , s i nce the expos ure of t he se wo rkers wa s predomi nantl y to 

l ow LET rad i at i on -- not al pha emi tters .  

Comment ( Letter #1 1 ,  page s 66-68 ) : 

The " hot  pa rt ic  1 e"  hypothe s i  s wa s not con s i dered properl y . 

xxxv i i i  



Response : 

Th i s  hypothes i s ,  p ut forward by A.  R .  Tampl i n  and T. B .  Cochran i n  1974 

( 29 ) , h as ,  a s  noted i n  the Suppl ement , been d i scus sed at great l ength , a nd 

fo rmal l y  rev i ewed by s pec i fi cal l y  a ppo i nted grou ps represe nt i ng a number 

of prest i g i ou s  and authori tat i ve bod i e s .  These groups are more numerous 

than ment i o ned i n  the Su ppl ement and i nc l ude the Nat i onal  Academy of  

Sc i e nces- Nat i onal  Re search Counc i l ( 30 ) , t he Nat i o nal Counc i l  on  Rad i o l og i cal 

Prot ect i on and Measurement ( 3 1 ) , t he Nuc l ear Regul atory Comm i ss i o n  ( 32 ) , 

the Med i cal Research Counc i l  of the Un i ted Ki ngdom ( U . K . )  ( 3 3 ) , t he Nat i o nal 

Rad i o l og i cal  Protect i o n  Board of the U . K .  ( 34 , 35 ) , t he German Mi n i stry of 

the I nter i or  ( 36 ) , a nd the Internat i onal  Commi ss i on on Rad i o l og i cal 

Protect i o n  ( 3 7 ) . Some of the se groups a l l ow t he po ss i b i l i ty that , under 

spe c i al c i rcumstances not yet experimenta l ly  or  cl i n i c al l y  defi ned , 

" aggregates of rad i oact i v i ty that rema i n  l ocal i zed i n  spec i fi c  reg i on s "  

( 2 2 )  may represent a greater cancer ri s k  than the same quant i ty of  rad i o­

act i v i ty un i formly  d i s persed . However , none of the se groups  ha s accepted 

the quant i tat i ve  impl i c at i ons  of the Tampl i n-Cochran Hot Part i c l e Hypothes i s ,  

and none has recommended abandoni ng t he pract ice  of bas i ng r i s k  e st imate s 

on average organ dose . The commenter prov i des no new ev i dence that wou l d  

al ter the concl u s i ons  prev i o u s l y  expres sed by the groups referenced above , 

and there seems  no need to rev i ew t hese conc l u s i ons  i n  greater deta i l .  

The commenter ' s statement that the l ac k  of observed heal th effects i n  

pl uto n i um workers " • • •  does not argue aga i n st the hot part i c l e hypothes i s " 

( pages 67  and 68 )  requi res some res pon se . The parenthet i cal comment 

" • • • ( pres umab ly  excl ud i ng the Hanford worker st ud i es )  • • •  " i mpl i es that the 

Hanfo rd worker st ud i e s had s pec i fi cal l y  eval uated effects of pl utoni um 
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expo s ure .  Th i s  i s  not true ; Hanfo rd worke rs were exposed predomi nant ly  to 

l ow LE T rad i at i o n .  Epi dem i o l og i c  stud i es are underway , e ncompa ss i ng l a rge 

numbers of pl uto n i um workers , but on ly  prel im i nary resul t s  are as yet 

ava i l ab l e  from t hese st ud i e s ( 38 , 39 , 40 ) . These prel im i nary data s how no  

ev i dence of  t he extreme toxi c i ty pred i cted by t he Hot Pa rt i c l e  Hypothe si s .  

To c l ari fy t he pos i t i o n  on the Hot Pa rt i c l e  Hypothe si s and to avo i d  

pos s i b l e  m i s i nt erpret at i o ns , t he pa ragraph overl appi ng p p .  207-2 08 i n  

the Su ppl ement i s  changed to read , i n  i t s  ent irety : 

1 I0f greater i n tere st are the po s s i  b 1 e conseque nces  of i n ha l  ed pa rt i c l  es . 

I s  the i nte nse rad i at i on dose to t i s s ue surroundi ng a part ic l e  more 

hazardous  than the dose from t he same quant i ty of  rad i at i o n  d i spersed 

more un i formly  t hroughout the l ung? Th i s  que st i o n , t he so-cal l ed I I hot 

part i c l e  prob l em , 1I has been addres sed by several spec i fi c al l y  a ppo i nted 

groups and i nternat i o nal bod i es ( 23 , 30 , 31 , 32 ) . As referenced i n  g reater 

deta i l  i n  Appe nd i x  D ,  t hese groups have found ne i t her  theoret i cal nor 

expe rimenta l  g rounds for confi rm i ng the extreme toxi c i ty attr i buted to 

II hot part i c l e s ll by Tampl i n  and Cochran ( 29 ) . 

l iThe po s s i b i l  i ty of en hanc ed effect s from part i c u l  ate i rrad i at i on of 

s pec i fic  t i s sue reg i o ns cannot be  excl uded , but un i fo rm  expo s ure to 

total organs  wou l d  general l y  be  pred icted to be more hazardous than  

expos ure to  ' hot  part i c l e s . ' The l ac k  of  any unusual i n c idence of  

heal t h  effects among workers that have i nhal ed pl uto ni um ( us ua l ly  i n  

part i cu l ate form)  a l so argues  aga i n st any s urpr i s i ng ly l arge hazard 

due to the se pa rt i c l es ( 40 ) . The use of a n  average l un g  dose i n  the 

est imati o n  of he al t h  r i s ks i s  therefo re cons i dered an appropr i ate 

procedure , wh ich  i s  not expected to underest i mate ri s ks . 1I 
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I n  Append i x  0 ,  t he sect i o n  on p .  0-9 ent i t l ed ,  "Prob l ems of Averag i ng Do se , "  

i s  changed to read , i n  i t s  ent i rety : 

P robl ems of Averagi ng Dose 

Th i s  fi nal  Sect i o n  of WASH-1 535 , Appe nd i x  I I . G ,  wa s concerned wi th 

the so-cal l ed " hot part i c l e hypothes i s "  of Tampl i n  and Cochran ( 29 ) , 

wh i c h  wa s a controvers i al i ss ue at the t i me .  The d i sc u s s i o n  rema i n s 

val i d .  Si nce i s suance  of WASH-1 53 5 ,  t h i s  que st i o n  has  been addres sed 

by several s peci a l ly  appo i nted grou ps , government agenc i es ,  and 

i nternat i onal  bod i e s , i nc l ud i ng the Nat i o nal Academy of Sc iences 

Nat i onal  Research Counc i l  ( 30 ) , t he Nat i o nal Counc i l  on Rad i at i on  

Protect i on and  Measurement ( 3 1 ) ,  t he Nuc l ear Regu l atory Commi s s i o n  

( 32 ) , t he Med i c al Research Counci l o f  the U . K .  ( 33 ) , t he Nat i o nal 

Rad i o l og i cal Protect i o n  Board of t he U . K .  ( 34 , 35 ) , t he German Mi n i stry 

of the I nter ior  ( 36 ) , and  the I nternat i o nal Commi s s i o n  on Rad i o l og i ca l  

Protect i o n  ( 3 7 ) . Some of these groups  a l l ow t he poss i b i l i ty that , 

under spec i al c i rcumstances not yet experimenta l l y  or  c l i n i c al ly  

defi ned , aggregates of rad i oact i v i ty that rema i n  l ocal i zed i n  spec i fi c  

reg i ons  may represent a greater cancer ri s k  than the same quant i ty of 

rad i oac t i v i ty un i formly d i s persed . However , n one of these groups ha s 

accepted the quant i tat i ve impl icat i on s  of t he Tampl i n-Cochran Hot 

Pa rt i c l e  Hypothes i s ,  a nd no ne ha s recommended abandoni ng  the pract ice  

of  bas i ng ri s k  e st imate s on  average organ dose . 
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4 .  Safeguards  and No nprol i ferat i o n  

Comment ( Letter # 1 1 ,  pages 36-4 1 , #2 1 ,  attachment 1 ,  page 3 and pages 8-2 1 , 
and -attachme nt 3 ,  page s 29-3 1 ) : 

LMFBR devel opme nt i s  l i kel y to l ead to t he prol i ferat i o n  of nuc l ear weapo ns  

to  nat i o n s  not prese ntl y po s se ss i ng nuc l ear weapons . Th i s  impact sho u l d 

be addres sed i n  the Su ppl ement . 

DOE i s  cog n i zant  of  recent st ud i e s  th at have addres sed , amo ng other 

t h i ngs , t he impl i c at i o ns of  LMFBR depl oyme nt to fo re i g n  nat i ons  wi th 

respect to the potent i a l fo r prol i ferat i o n  of n uc l ear weapo n s . I n  addi t i o n , 

DOE has  d i rected i t s  own stud i e s 1 and has  been a part i c i pant  i n  i nter­

nat i o n al stud i es2 on th i s subj ect . DO E i s  al so aware of t he shades  of 

di fference i n  the concl us i ons of these st ud i e s  wi th re spect to the prol i f-

erat i o n  impl i c at i o ns of  t he LMFBR f uel cyc l e .  

Wi th  re s pect to the Suppl ement , however , t he rel evant que st i o n  i s  t he 

l i nkage , i f  any , between U . S .  LMFBR devel opme nt and the ri s k  of  furt her 

prol i ferat i o n .  DO E bel i e ve s that such a l i nkage i s  remote and s pecu l ati ve 

for a number of  rea sons . F i rst , DOE ' s  efforts  are d i rected towa rd conduct i ng 

research , devel opment , a nd demo nstrat i o n  on the LMFBR fuel cyc l e .  No 

dec i s i o n  i s  current l y  be i ng  made e i ther to depl oy t he LMFBR commerc i a l ly  

or to  export assoc i ated reprocess i ng fac i l i t i e s . 

Second , t he breeder , i ncl ud i ng i t s associ ated re process i ng techno l ogy , i s  

1 .  De pa rtme nt of  E nergy , Nuc l ear Pro l i ferat i o n  and C i v i l i a n Nuc l ear Power , 
Report ���onI2Tol fferatlon- A!lern��iy�_Systems Assessment P rogra� , 
DOE/N E -OOOl , J u ne  1980 . 

2 .  I nte rnat i o nal Atom i c  Energy Age ncy ( I AEA ) , I nternat i o na l  Nuc l ear Fue l  �yc l e  
�val uat i o n :  Fast Breeders , Re p���_9�_W���i n�Group _�, V i enna , 1 980 . 
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under devel opment i n  ot her countr i e s . I n  th i s rega rd i t  shou l d  be noted 

that past U . S .  effort s to pers uade a number of devel oped countr i e s  to 

po stpo ne the i r  co nstruct i o n  of reprocess i ng pl ants  and the i r  R&D on  

breeders were not successful . Dur i ng t he per i od 1 9 7 7-1980 ,  t he prev i o u s  

Adm i n i strat i o n  attempted to i n fl uence other nat i o ns to defer reprocess i ng 

and t he recyc l e  of n uc l ear fuel by un i l ateral ly ha l t i ng U . S . reprocess i ng 

act i v i t i e s  and by attempt i ng to cancel the CRBRP . The fl aws of th i s 

un i l a teral U . S .  po l i cy were recent ly  rev i ewed by two of i ts fo rmu l ators . 3 

No ev i dence  ex i st s  that U . S . cont i nua t i o n of i t s LMFBR program wou l d 

ad verse l y  i mpact nonprol i ferat i o n  obj ect i ve s .  I t  i s  un l i ke ly  t hat the 

Un i ted States goi ng ahead wi th the LMFBR devel opment program woul d 

i n fl uence other na t i o n s  not now devel op i ng t he breeder to do so . The 

Internat i o nal Nuc l ear Fuel Cyc l e  Eval uat i o n ( I NFCE )  stud i es s u pport 

th i s  conc l u s i o n . 4 

Th i rd ,  t here are other aven ue s for nat i o ns to obta i n  we apo ns usab l e  

mate ri al s .  The se i nc l ude purchase and theft , a nd the construct i o n  of 

fac i l i t i es ded i cated to that purpose ( a s opposed to d i vers i o n  from 

commerc i a l sys tems ) as wel l as d i vers i o n from non-LMFBR commerc i a l 

systems . The pa rt i c u l ar avenue that a nat i on m i ght empl oy i n  secur i ng 

nuc l ear we apons depends  upon desi red obj ect i ve s , for exampl e ,  t he s i ze and 

devel opment t i me of the weapons  force des i red and a vari ety of  charac-

ter i st i cs of the coun try i t sel f ,  and fo r exampl e ,  i t s technol og i cal 

capab i l i ty ,  t he ava i l ab i l i ty of other nuc l ear fac i l i t i e s , sen s i t i v i ty to 

detect ion , v u l nerab i l i ty to sa nct i o ns , a nd po l i t i c al rel at i o ns h i ps .  Gi ven 

3 .  Gerard Smi th and George Rathjens , " Reassess i ng Nuc l ear No nprol i ferat i o n 
Po l i cy , "  Forei gn Affa i rs ,  pages  875 -894 , S pr i ng 1 98! . 

4 .  IA EA , O P e  c i t . , page s 1 5  and 1 6 .  
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the great v ar i ety of  facto rs , i t  i s  ext reme l y  d i ffi c u l t  to e st ab l i sh any 

causat i ve re l a t i o n s h i ps  b etween  t he devel opment of a pa rt i c u l ar  commerc i a l 

fuel cyc l e an d t he prol i ferat i o n  of n uc l ear  we apon s . 

F i na l l y ,  i n  those n at i o ns now h av i ng ad vanced nuc l ear- powe r  prog rams , f u l l ­

sc al e dep l oyme nt of b reeders  i s  un l i ke l y  befo re the year 2000 , and  t he refo re 

th i s a l l ows s ubstant i a l t i me to devel op more effect i ve tec h n i ca l  safeguard s  

and i nternat i o na l  i n s t i tut i o nal fr ameworks . Bec a u se o f  t h i s t i me sc al e ,  

t he cost , a nd ot her factor s  i n vo l ved , t he l i ke l i hood t hat ot her na t i o n s  

wou l d p ur s ue maj or i ndepe nd ent program s  o f  b reeder  devel opment i s  l ow .  

I n  fut ure decade s whe n  LMFBRs a p proach commerc i a l i za t i o n , no nprol i fe rat i o n  

and i nternat i o n a l  s afeg ua rd s  i ss ue s  m ust  cont i n ue t o  b e  reexam i ned . 

I n  the meant i me , s t rengt he n i ng s a fegua rd s  i ns t i t ut i o n s  l i ke the IAEA , 

and advanc i ng t he tec h no l og i es of ac countab i l i ty and  s urve i l l a nce , a re no t 

o n l y  of i nterest fo r poten t i a l  f ut ure LMFBR a p pl i c at i o n s , but are of 

i n tere st now fo r LWR ap pl i c at i o n s . 

C�m_ment ( Letter # 2 1 , Attac hme nt 2 ,  page 3 ) : 

" P resent safeguard s  a re ac knowl ed ged to be i n adeq uate and wh ether or  

not adequate s a feguard s  c an ever  be  d e s i g ned and imp l eme nted wi th i n  o ur 

framewo rk of freed om and co n st i tut i o na l  l i b ert i e s  rema i n s  h i gh l y  d oubtful . "  

F i s s i l e  materi a l s h ave been hand l ed i n  the U . S .  i n  both the c i v i l i an and 

m i l i ta ry secto rs over the pa st 35  years d ur i ng wh i c h  t i me the dome st i c  

safegua rd s  me a s ures  have prove n h i gh l y  s uccessfu l  wi thout a ny de tract i o n  

from pe rso nal  freedoms  or  co n st i tut i o nal  l i b ert i e s .  There i s  n o  ev i d ence 
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to s uggest t hat  safeguard s  systems c an not be  equa l l y  s ucce s s fu l  i n  t he 

fut ure w i th eq ua l l y  smal l i mpac t s  o n  c i v i l 1 i bert i e s .  Wi t h  t he LM FB R 

prog ram out l i ned i n  t he Supp l ement , c ommerc i a l i za t i o n  of the  LM FBR w i l l  not 

occur befo re the 2 1 s t  century , wh i c h a l l ows many refi nement s to take p l ace 

i n  safeguard s  sys tem s  prese nt l y  under devel opme nt . 

_��n:!��I!�_ ( Letter # 1 1 ,  p age s  36-3 7 ,  #2 1 ,  attachme nt  1 ,  page 1 8 ) : 

I n  rega rd to dome st i c  safeguard s  on  LM FBR s , t he S upp l ement l ac k s  q ua l i tat i ve 

and q u a nt i ta t i ve data on proj ected threa t s , s a fegua rd s  goa l s ,  s a feg u a rd s  

capa b i l i t i e s , a nd cost s . 

Th e goa l s a nd other  i nfo rma t i o n  fo r the  DOE safegua rd s  prog ram a re presented 

i n  WASH- 1 53 5  and ERDA-1 53 5 .  The safeguard s  as pect s of a dep l oyed LMFBR 

fuel cyc l e  we re ad dre s sed in  WASH-1 53 5 .  

The Su ppl eme nt expl a i n s c u rrent c a pab i l i t i e s and  s ummar i ze s  wh at  ha s been 

and i s  b e i n g  done to i m prove effi c i ency and  effect i ve ne s s . I n asmuc h a s  an  

ac t i ve prog ram on dome st i c  s afeguard s  fo r the  bac k e nd of t he fue l cyc l e  

wa s underway i n  1 9 7 5  a nd wa s d e sc ri bed i n  ERDA-1 535 , Vo l .  1 ,  Sect i o n  I I I -C . 2 ,  

i t  wa s c on s i dered a p propr i ate to re po rt o n  the  c urrent st a t u s  of t h i s 

prog ram i n  t he  Su ppl eme nt . 

There are a number of stu d i e s c i ted i n  the  S upp l ement  t h at exam i ned the  

t hreat to  dome st i c  nuc l e ar  fac i l i t i e s  and s u pp l ement the d i sc u s s i o n i n  

WASH - 1 535 a nd ERDA- 1 53 5 .  S i nce a number of exi st i ng DOE fac i l i t i e s 

( reactors , reproc es s i ng ,  fabr i c at i o n )  and s h i pme nt s are s i m i l ar i n  c h aracter 

to those fo r the  LMFBR fue l  cyc l e ,  a p i c t ure of the t hreat as  prese n t l y  



understood h a s  been d i rect l y  de sc r i b ed . However , a s  newl y pe rc e i ved 

threat s evo l ve i n  t i me ,  t he LMFBR s a fegua rd s  and sec ur i ty techno l ogy a nd 

phys i c a l  prot ect i o n  strateg i es wi l l  a l so  evol ve , a s  t hey h ave over t he 

1 a st 35  years . 

New DOE fac i l i t i es ,  s uc h  a s  the new p l uto n i um sto rage vau l t at Rocky 

Fl at s ,  t he sma l l m i xed-ox i de fuel fab r i c at i o n  l i ne a s soc i ated wi t h  t he 

FFTF , t he fa st b reeder  s pe nt fuel reproc e s s i ng fac i l i ty b e i ng deve l oped by 

Oak R i d ge Na t i o na l  Laboratory , a nd t he CRBRP , a re al l be i ng de s i gned fo r 

effect i ve safegu a rd s , emphas i z i ng automat i o n ,  ma s s i ve cont a i nme nt , o n- l i n e 

me as ur i ng  i nstrument s ,  control  of perso nnel and cont i nuo u s  surve i l l a nce . 

As each of t he se come s i nto operat i o n ,  t he sa feg ua rd s / p hys i c al protec t i o n  

fe at ures wi l l  b e  te sted i n  order t o  detect and remedy we aknes se s  and to 

l earn  how to  des i gn t he  next s uc h  fac i l i ty fo r more effi c i e nt sa feg u a rd s . 

The t i meta b l e th rou ghout the propo sed RD&D pha se c a l l s  fo r s i mu l t a neou s 

safeg uard s  system des i g n  and eval uat i o n  al ong wi t h  the de s i g n  and eva l uat i o n  

of the  i nd i v i d ua l  fac i l i t i e s .  

Sa fegua rd s  and  ope rat i ng req u i rements  often  compl ement each  othe r .  

I s o l at i o n  of  p l uto n i um fuel s i n  nuc l ear fue l proc es s i ng fac i l i t i e s , 

s h i el d i n g , remote control , o n- l i n e me asur i ng i n strume nt s , a nd automat i o n  

may red uc e  ex po s ure of pe rso nne l  t o  rad i at i o n , red u c e  t he r i s k  of  a 

cr i t i c al i ty excurs i o n ,  a nd i mprove prod uc t i o n  qua l  i ty c ontrol . I n  add i t i o n 

they a l l cont r i bute  to s a fegua rd s  effect i ve nes s .  The maj or  d i rect c a p i ta l  

and ope rat i ng s a fegua rd s  costs  are as soc i ated wi t h  ext er na l  barr i ers , 

i nt ru s i o n  d etecto rs , h a rdened g uard post s , a nd secur i ty pe rso n nel . The se 

cost s fo r present maj o r  LMFBR fac i l i t i e s amount  to l e s s  t h a n  3% of to tal  

fac i l i ty ope rat i n g  cost s .  S i m i l ar co st s c an be proj ect ed fo r fut ure LM FBR 

fac i l i t i e s .  
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The q ua l i ty of  a d ome st i c  s afeguard s  sys tem s ho u l d not be  a s s e s sed on l y  

o n  the b a s i s o f  the accuracy o f  meas urement s  o r  on t he potent i a l re s u l t s  

of pe r i od i c  mate r i a l  ba l a nces , but  rat her  on a comb i n at i o n of measures  

wh i c h  i n c l ude control l ed acc e s s ,  c onta i nment , s urve i l l ance , etc . ,  wh i c h  

a re t he prope r me a sures  t o  deter o r  to de tect and  res po nd to attempted 

the ft s  o r  d i ve rs i o n .  

C l a s s i c al l y , mate r i a l  accoun t i ng h a s  emp h a s i zed peri od i c  p hys i c al i n ven­

to r i e s , c om pa r i n g  wh at  wa s fo und  to what the rec ord s  of  rec e i pt s ,  s h i pme nt s ,  

and  d i scards  i nd i c ated s ho u l d be there , a nd determi n i ng t he book- i nventory 

d i ffe rence and  t he com b i ned u n certa i nt i e s  i n  the d i ffe re nce . C l ear l y , 

d i scove ri ng t hat somet h i ng m i ght  have been sto l en a fte r many mont h s  of 

ope ra t i o n  wou l d  not b e  very u sefu l  fo r sto p pi ng or re s po nd i ng to a 

d i vers i on . Systems have been de s i gned and  demo nst rated wh i c h  emp l oy 

on- l i ne i n st rument s  to cont i n ua l l y  me as ure the materi a l  fed i nto and t hat  

wi thd rawn from eac h u n i t  proce s s  i n  a fue l  fab r i c at i o n  p l ant . Al go r i t hms  

have a l so been devel oped t hat u se the data from t he se sys tems to  detect 

sma l l and abrupt or  more prol onged d i ve rs i o n  from eac h stage of the  

proc es s .  U . S .  s a fegua rd s  today empl oy c onta i nme nt , s urve i l l a nce , mate r i al 

ac cou n t i ng , personne l  po rta l  mo n i tors  and  ot he r me a s ures  to catc h  a ny 

i n terna l  ad ver s a ry befo re that pe rso n c an remove mater i a l s from a fac i l i ty .  

Pe r i o d i c  p hys i c al i nve nto r i e s  and  mate r i a l  ba l ances  cont i n ue to be usefu l  

to  determi ne whet he r or  no t t he prornpt d etect i o n  el eme nt s and  safeg ua rd s  

a s  a who l e  a re pe rfo rm i ng adequate l y .  

Comment  ( Letter # 1 1 ,  p a ge 3 7 ) : 

li The DE IS  me nt i o ns t h at the B a rnwe l l Nuc l ear Fue l P l a nt i s  b e i ng  u sed 

to deve l op advanced s a feguard s  and  t he l atest  meas ureme nt and  control  
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techno l ogy . To wh at  ext ent i s  the BNFP  to be i n corpo rat ed i n  the LM FBR 

program? I s  it d e s i g n ed fo r fu l l y  remote re proc e s s i ng and t he ut i l i za t i o n  

of advanced s a fe g ua rd s  techno l og i es ? "  

Res ponse : 

Al t hough  the  BNFP  i s  not a pa rt of t he LM FBR program , re s u l t s  of safeguard s  

RD&D ac t i v i t i e s  a t  t he BNFP  wi l l  b e  used as  appropr i ate i n  LM FBR- rel ated 

fac i l i t i e s .  

The Ba rnwe l l fac i l i ty i s  d e s i gned fo r a com b i nat i o n  of c ontac t  and remote 

reproces s i ng .  S i nce 1 9 7 6 , s c i e nt i st s  at t he Ba rnwel l fac i l i ty h a ve 

conducted s t ud i e s o n  s pe nt fue l management , a l ternat i ve fue l cyc l e  mater i al s ,  

reproce s s i ng  methods , a nd s a feguard s . S i nc e Ba rnwe l l has o n l y  proces sed 

co l d  u r an i um so l ut i o n s , i t  h a s  been po s s i b l e  to i n s ta l l ad d i t i ona l  eq u i p­

me nt fo r safegua rd s  and  secur i ty .  The Ba rnwe l l fac i l i ty has  an ad vanc ed 

dome st i c s afeg ua rd s  operat i ng sys tem . I n  ad d i t i o n , i t  h a s  been used fo r 

stud i e s of nea r- rea l -t i me proce s s  mon i tor i ng techn i que s wh i c h  may be  u se-

ful  fo r i ntern at i o na l  s a feguard s . The h i gh l y  a ut oma ted mate r i a l cont rol 

and ac cou n t i ng  system , a nd t he phys i c a l  protect i o n  system , wh i c h i n c l udes 

cont i nuo u s  TV s urve i l l a nce of  al l area s ,  a re desc r i bed i n  n umerou s pa pers  and 

re po rt s . I n  add i t i o n to those  references c i ted i n  the Dr aft Su ppl ement , s ome 

rec ent pa pers  de sc ri b i ng s a feg u a rd s  c apab i l  i t i e s  are l i st ed bel ow : 

Charl es  Joseph , " I n s pect i o n s  - A Co st  Effect i ve Ap proac h "  

( com put er i zed nuc l e ar  mate r i a l cont rol and account i n g system 

use s ) , Jou r n . N uc . Mat . Man . ,  Vo l . 1 0 , P roceed i ngs  I s s ue 1981 , 

page s 52-5 7 . 

L .  D .  Barne s , " Acces s  Control  Sys tem Ope rat i o n , "  i b i d , pages  232- 2 37 . 
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D .  D .  Co b b , et  a l . ,  " Devel opme nt  and  Demo nstrat  i o n  of Nea r- rea l -t  i me 

Ac coun t i ng  Sys tems fo r Re proces s i ng P l ant s , "  i b i d , pa ges  41 1 -42 1 . 

D .  D .  Co bb , et  a l . ,  " Demo nst rat i o n  of Near- real -t i me Accoun t i n g : The AGNS  

1980 M i n i run s , "  J o ur n . Nuc . Mat . Ma n . , Vo l . 1 0 ,  No . 1 ,  1 981 , pages  34-4 3 .  

L .  D .  Ba rnes , e t  a l . ,  "Automa t i c  Sys tem fo r Control l i ng Aut ho r i za t i o n , 

Ident i fi c a t i o n , a nd En try i nto Nuc l ear Fac i l i t i e s , "  P roceed i ngs  1981  

Ca rnahan  Co nfe renc e on  Cr i me Co u n termeas ures ( May 1 981 ) .  

Iom���� ( Letter # 1 1 ,  p a ge s  36 to 39 , #23 , a ttac hmen t  1 ,  pages  1 8  to 2 1 ) :  

" Dur i ng t he l a st fi ve ye ars , t here have been a se r i es of U . S .  Gov ernme nt 

Accou n t i n g  Offi c e  ( GAO ) stud i es c r i t i c a l  of ex i st i ng secur i ty meas ures to 

protect nuc l ear  we a pon s , n uc l ea r  mater i a l s ,  a nd nuc l ear  p l ant s .  G i ven  t he  

fa i l ure of  t he  U . S .  government a nd  commerc i a l  opera to rs to  prov i d e  

ad eq uate protec t i o n  fo r nuc l ear  mater i a l s and fac i l i t i e s , wh at  i s  the  

ba s i s  fo r the  appa rent opt i mi sm i n  the  DE I S  t ha t  DOE  wi l l  be  a b l e  to  

devel op a nd imp l eme nt an effect i ve safeg u a rd s  sys tem fo r an  LM FBR fue l  

cyc l e  wh i c h  wou l d  req u i re m uc h  more ext ens i ve hand l i ng and  tran s po rtat i o n  

o f  we apo n s - u s ab l e  mater i a l s ? "  

The breed er  fuel cyc l e  d i ffers  s ubstant i a l l y  from , and  presents  g reater 

safegua rd s  and secur i ty r i s k s  t h a n , t he LWR fue l  cyc l e ,  e i ther  wi t h  once­

through  fuel or wi th  p l uto n i um recyc l e .  

The commenter does not c l ear l y s pec i fy wh at i s s ue s  d i s c u s sed i n  t he 

GAO report s represe nt the  ba s i s fo r t hese  a s sert i o n s . The GAO repo rt s  
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conta i n  a wi de m i xt ure of recommendat i o ns  and fi ndi ngs  about safety and 

safeguards  appl i ed to several agenc i es of the U . S .  Government and to both 

domest i c  and i nternat i onal safeguards . The GAO report s  do  not contend 

that the concerns i dent i fi ed i n  the se reports cannot be sat i sfi ed . What 

the se report s  do  i ndi cate i s  that the GAO , i n  performi ng i ts rol e of 

overs i ght and anal ys i s ,  i s  cont i nua l l y  tryi ng to hel p improve U . S .  

safeg uards , based on i t s  own perspect i ve .  

I NFCE and NASAP stud i es have an al yzed the d i fferences between the breeder 

fuel  cyc l e  and a wi de  vari ety of  al ternat i ve breeder fue l cyc l es and 

LWR fuel  cycl es , i nc l udi ng those of the once-through and of the pl uto n i um 

recyc l e  type s .  The I NFCE st udy part i c i pa nt s , i ncl udi ng the Un i ted States 

and more t han  fi fty n at i ons and i nternat i o nal organ i zat i ons , concl uded 

that al t hough c l osed cycl e systems mi ght be l e ss  prol i ferat i o n  res i stant 

if depl oyed today , no s i ng l e  j udgment about the r i s k  of  d i vers i on from 

the d i fferent fue l cycl es  can be made that i s  val i d  over t i me .  Moreover , 

I NFCE Work i ng Group  5 concl uded t hat the d i vers i on ri sks  of the fa st 

breeder reactor fuel cycl e were no greater than the l i ght water reactor 

wi th recyc l e  or the l i ght water reactor wi th the once-through cyc l e  i n  

the l ong term . 

The NASAP studi es , d i rected by t he De partment of Energy , recogn i zed that 

each reactor and i t s associ ated fuel cycl e create un i q ue safeg uards  and 

secur i ty requ i rements , and each wi l l  req ui re a un i q ue safeguards  res ponse 

and approach . However , NASAP a l so concl uded that t i me and the evol ut i o nary 

devel opment of safeguards  cou l d be a maj or factor i n  reduc i ng  the d i ffer­

ences i n  the rel at i ve prol i ferat i o n  res i stance of al ternat i ve fuel cycl es .  
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Sen s i t i ve poi nts i n  the nuc l ear fuel cyc l e  as i denti f i ed by I NFCE i ncl uded 

breeder mi xed oxi de fuel , urani um enri c hment fac i l i ti es and tech nol ogy ,  

spent fue l  storage , reproces s i ng ,  pl u ton i um s torage , MOX fab ri cati on , 

once-through cyc l e  spent fue l  and transpo rtat i on . Reactors wi th batch 

refue l i ng we re vi ewed as bei ng l es s  sens i ti ve than other s teps of the fuel 

cyc l e .  

Both I NFCE and NASAP recogn i zed that  safegu ards and securi ty ri sk s are 

di fferent for di ffe rent fue l  cyc l es ,  that these ri sks  are affected by the 

deg ree to wh i c h  appropr iate safeguards are devel oped and i mp l emented ,  a nd 

that over  th e l ong term ,  no pa rt i cu l ar fue l  cyc l e  wi l l  necessari ly  produce 

an excepti onal  prol i fera tion  r isk . 
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5 .  Waste Management 

Mos t  of the comments  on the Suppl ement concern i ng wa ste management  i s sues  

were prev i ou sly rai sed and addres sed du ri ng the course of  the  NRC  Waste 

Confi dence Ru l emak i ng proceedi ngs ( N RC Docket PR-50 , 5 1 ; 44 Federal 

Reg i ster 61372 ) .  Re sponses  to comments often i nc l ude references to DOE l s 

Statement  of Po s i ti on and Cros s-Statement  fi l ed i n  the NRC Waste Confi dence 

Ru l emak i ng proceedi ngs . Page and paragraph numbers of appl i c ab l e  materi al 

from DOE l s  s tatements are prov i ded as ap propri ate .  

Comment ( Letter #2 1 ,  a ttachment 2 ,  page 2 ;  and attachment  3 ,  Appendi x C ) : 

li l t  i s  que sti onabl e that a wa s te di sposal fac i l i ty wi l l  be operati onal 

by the peri od 1997 to 2006 , and  that i t  wi l l  be i n  a geol og ic  medi um wh ich  

meets NRC  regu l at i ons and  E PA  pe rformance standards . 1I 

Response : 

DOE bel i eve s that i ts sc hedu l es for di spo sal  act i v i t i e s  rep resent an 

appropri a te pl ann i ng bas i s and adequately i dent i fy the acti v i t i e s  ( a nd 

the i r  durati ons , i nc l ud i ng conti ngenc i es to al l ow fo r publ i c  heari ngs  and 

publ i c  i nterac t ions , i n  both the s i te sel ec t ion  and s i te devel opment 

s tages )  needed to compl ete the projects i n  a rea sonabl e ti meframe . The 

exi sti ng and devel op i ng NRC regu l ati o n s , and devel op i ng EPA s tandards , h ave 

been taken  i nto co n s i derat i on i n  devel op i ng these schedu l es .  

( C ross-Statement  page 1 1 -46 , paragraph 3 ;  page I I -52 , conc l u s i on paragraph ;  

and page 1 1 - 1 30 , paragraph s 1 a nd 2 . )  
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_�_�m.e_�� ( Letter #2 1 ,  a ttachment 2 ,  page 3 ;  a nd attachme nt 3 ,  Appe nd i x  C ) : 

" Te n  thou sand  years may not be  s u ffi c i e nt t i me fo r sto r i n g  nuc l ea r  wa ste i n  

a m i ned repo s i tory wh i c h  meets NRC and  EPA req u i reme nts , u n l e s s  s i g n i f i cant 

conta i nme nt i n tegr i ty i s  ac h i eved beyo nd t h i s t ime pe r i od . "  

Mo st  eva l u a t i o n s  i nd i c ate that , d u r i ng t he fi rs t 1 0 , 000 ye ars , t he rad i o­

l og i c a l  ha za rd d ue to s pe nt fue l or  h i gh  l eve l  wa ste p l aced i n  a repo s i tory 

wi l l  decrea se to a p prox i mate l y  t he l evel s of rad i o l og i c a l  h a za rd a s soc i ated 

wi th  natura l l y  occurr i ng  uran i um ore bod i e s .  Th erefo re , reaso nab l e  as s urance 

that  i so l a t i o n  wi l l  be  ac h i eved d ur i ng t he fi rst 1 0 , 000 ye ars  wi l l  be prov i d ed , 

w i th  no pred i c t i o n  of s i gn i f i c ant dec reases  i n  i so l at i o n  beyo nd that  t ime . 

( Cros s-Statement page I I - 72 , pa ragraph 2 t hrough page I I -74 , f i rst  pragraph . )  

Comment ( Lette r #2 1 ,  attachme nt 3 ,  page 3 9 ,  a nd Ap pe n d i x  C ,  pages  13 a nd 1 4 ) : 

The DE I S  d i scu s s i o n  of i ns t i tut i o na l  obstac l e s to DOE ' s  wa ste manageme nt 

program i s  a l most  no nex i stent . 

The purpose  of t he S upp l ement i s  to present an update of i n fo rmat i o n  pe rt i ­

nent to the LMFBR prog ram . I n st i t u t i o na l  obsta c l e s  to wa ste management 

prog rams a re not new . A p rog ram to dea l  w i th these obstac l es ha s been better  

def i ned s i nce  1 9 75 and  i s  de sc r i b ed i n  the S upp l eme nt ( Sect i o n  V I . A . ( 3 ) 

and Appe nd i x  B ) . I n  i t s  Cros s-Stateme nt , DOE  ag reed wi t h  ot her pa rt i c i pants  

that i n  the pa st t he federa l  government h ad  not  adeq uate l y  addres sed no n­

tec hn i c a l  prob l ems , i . e . , i n st i t ut i o na l  obstac l e s  ( DOE Cros s -Stateme nt at 

page I I I -5 ) .  Th i s  i s  not the case  today . DOE h a s  estab l i s hed agreeme nts  
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wi th  state s and accoun ted for i n st i t ut i o na l  concerns  i n  i t s  pl ann i ng .  

I n  add i t i o n , DOE be l i eves  that  the nat i o n  ha s dec i ded that  reso l ut i o n  of 

the nuc l ear  waste i s s ue i s  e s se nt i a l . Therefo re , t he pub l i c  wi l l  h o l d i t s  

i ns t i tut i o ns accoun tab l e  for exped i t i ou s , good-fa i th efforts  t o  reso l ve 

the i r  d i ffe rences . ( Ad d i t i o na l  d i scu s s i o n of  t h i s  matter i s  fou nd i n  t he 

DOE Cros s-Statement at Sect i o ns I I -A and I I I -A . ) 

Comment ( Letter #2 1 ,  a ttac hment  3 ,  page 39 , a nd Ap pe nd i x  C ,  page s 14- 1 6 ) :  

The DE I S  d oe s  not addres s :  1 )  DO E ' s  fa i l ure to ma i n ta i n  a con s i st ent 

pr og ram ; 2 )  the s ubsta nt i a l changes  i n  prog ram goal s wi t h  eac h s ucce s s i ve 

adm i n i strat i o n ; 3 )  t he prol i fe rat i o n  of dec i s i o n makers i n  the  federal  

gov ernme nt ; a nd , 4 )  the  d i v i s i o n  of j ur i sd i c t i o n  i n  Cong res s over wa ste 

di sposal  • 

Response : 

The re are exampl es o f  pa st pe rfo rma nc e wh i c h  c ontr i buted to var i at i o ns  

of  t he wa st e ma nageme nt prog ram . However , s i nc e  1977  there h a s  been a 

s i g n i f i c ant i nc rease i n  fund i ng ,  i nc rea sed i nterage ncy c oope rat i o n , 

and t he i n i t i at i o n  of a fo rmal , b ut fl ex i b l e ,  ma n ageme nt sys tem to  meas ure 

prog ress . The se me a s ures  wi l l  enab l e  DOE to ma i nt a i n  co n s i ste ncy i n  i ts 

effo rt to compl ete the  wast e i so l at i o n  prog ram s uccessfu l l y .  ( Add i t i o n al 

i nfo rma t i o n  on t h i s  i s sue can  be fou n d  i n  Sect i o n  I I -A. 5 of t he DOE 

Cros s-Stat eme nt . )  

DO E n ote s t hat  t he most rec ent c h an g e  i n  adm i n i strat i o n  d i d  not res u l t  

i n  c hanges  t o  t he b a s i c  structure  and goal s of  t he ong o i ng NWTS prog ram . 

The current admi n i strat i o n  i n i t i ated effo rt s to ac cel erate the  prog ram and 

prov i de fo r a test and eva l uat i o n  fac i l i ty .  I n  fact , t he Pres i de nt ' s 
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Nuc l ear  Po l i cy St atement of Octo ber , 1981 , em phas i zed the  nec ess i ty o f  a n  

ac c el erated wa st e management program . Th i s  ha s not res u l t ed i n  a c h ange  

i n  the goa l  of prov i d i ng a m i ned geol og i c  wa ste d i spo s a l  system i n  a t i mel y ,  

s afe , a nd en v i ronmenta l l y ac c ept ab l e  manner . ( Add i t i o na l  i nfo rmat i o n  o n  

th i s  i s s ue c a n  be fo und i n  Sect i o n  I I -A . 2 . 2  of t he  DOE Cros s- Stateme nt . )  

DOE ac knowl ed ges  t h at there  a re a n umber of fed eral  age nc i e s  i nv o l ved 

i n  the d ec i s i o n  proce s s  re l at i ve to wa ste management . Th i s  en sures 

cons i de rat i o n  of d i verse  v i ewpo i nts . DOE a nd ot her i nvo l ved agenc i es 

have rec og n i zed the need to coope rate a nd to t h i s end h ave ent ered i n to 

and est ab l i shed var i o u s  mec h an i sms , s uc h  a s  memo rand a of understa nd i ng a nd 

i nterage ncy wo rk i ng comm i ttees . Examp l e s  are the Earth  Sc i ence s Tec h n i c a l  

P l a n  w i th t he U . S .  Geo l og i c al Survey a nd coope rat i ve effo rt s wi th  the  

Bureau of Land Manageme nt and t he U . S .  Army Corp s o f  Eng i neers . ( Add i t i o n a l  

i nfo rmat i o n  o n  th i s  i s s ue can  b e  fo und i n  the  D O E  Cros s-St ateme nt a t  pages  

I I -8 to  I I - l l . )  

The De pa rtment d oes  not bel i eve that mu l t i p l e commi ttee j u r i sd i ct i o n  i n  

Co ngres s has  had an ad ve rse effect o n  t he wa ste management prog ram . 

C omment ( Letter #2 1 ,  attac hme nt 3 ,  page 39 , a nd Ap pe nd i x  C ,  p ages  16 a nd 1 7 ) : 

The DE I S  does  not a n a l y ze the prob l ems a s so c i ated w i t h  state and l oca l  

concern s ove r waste  d i s po s a l  a nd  t he federal  gove rnme nt ' s  c ons i ste nt 

fa i l ure  to deal  w i th  these i ss ue s . 

It i s  not the  i ntent of  t he S upp l eme nt to d i scu s s  t he deta i l s  o f  t he 

prob l ems a s so c i ated wi t h  st ate and l oca l  govern nme nts  oppo s i ng t he s i t i ng 

l x  



of was te di sposal s i tes wi th i n  thei r re specti ve boundari es . Appendi x B of 

the Suppl ement  doe s set forth DOE ' s  pol i cy that dec i s i ons  wi l l  be made 

openly a nd subject to publ i c  scru ti ny ,  part i c i pati on , and rev i ew .  As 

di scu ssed i n  DOE ' s Cross-Statement , the mechan i sms to i ncorpo rate s ta te 

and l ocal v i ews are s ti l l  evol v i ng ( DOE Cross-Statement at  page 1 1 - 1 6 ) . 

Mechani sms to exchange i nformat i on and to address  the concern s rai sed by 

s ta te and l ocal governments are i n  pl ace ( DOE Cros s-Statement at pages 

1 1 - 1 9  and 1 1 -20 ) . For exampl e ,  agreements have been entered i nto wi th 

s tates , and l i cens i ng ,  arb i trati on , and reso l u tion  by the Pres i dent and/or 

Congres s are al ways  ava i l ab l e  confl i c t  resol u t i o n  mechan i sms . Confl i ct 

re so l u t i on i s  al so addres sed i n  many of the nuc l ear wa ste management bi l l s  

curre ntly  before Congres s .  ( Addi ti onal di scu ss i on of th i s  matter i s  found  

i n  Sect i o n  I I -A . 4  of  the Cros s-Statement . ) 

Comment  ( Le tte r #1 1 ,  page 4 9 ) : 

The Test and Eval uat ion  F ac i l i ty ( TEF ) wa s characteri zed as  a maj or 

s tep to hel p i denti fy i s sue s  tha t mi gh t  s i g n i f i cantly  del ay the wa s te 

management  program . I t  wa s suggested tha t i f  the Test  and Eval u ati on 

Faci l i ty i s  cons tructed at a po ten ti al repo s i tory s i te i t  wi l l  jeopardi ze 

the i n tegri ty of the proposed s i te .  

Respon se : 

The Tes t  and Eval uat ion  F ac i l i ty ( TEF ) i s  i ntended to confi rm de s i gn and 

pract i cal  co n s i derat ion s  rel a ted to occu pati onal expo sure protect ion , wa ste 

handl i ng ,  a nd shaft and vent i l a ti on perfo rmance .  I t  i s  poss i b l e  that  

the name Tes t  and  Eval uat ion  Fac i l i ty mi scon strues the objecti ve of  the 
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fac i l i ty .  I t  i s  not u n l i ke a p i l ot pl ant o r  sca l ed- down vers i o n  of 

the actua l  repo s i to ry .  

The TEF i s  n ot o n  t he c r i t i c a l  des i gn  and engi neer i ng path  for con struct i ng 

a repos i tory .  The TEF wi l l  not addres s  s i te- s pec i f i c  i ss ue s  rel ated to 

the sa fety of pe rma nent l y d i s pos i ng of and i so l at i ng h i gh- l evel  wa st e . 

The l oweri ng a nd p hys i c al emp l ac eme nt of he avy c an i sters i nto an underg round 

env i ronme nt is  not a part i c u l ar l y u n i q ue or comp l ex req u i reme nt . Al so , 

the  phys i c a l protect i o n  of wo rke rs hand l i ng rad i oact i ve mater i a l s  i s  not 

a new prob l em a nd has been s uc ce s s fu l l y  accompl i s hed fo r ye ar s . 

Co nsequent l y ,  t he purpose of t he TEF i s  to confi rm and f urther eval uate 

the perfo rmanc e of p rototyp i c a l eq u i pme nt , i n strume nta t i o n ,  a nd tec h n i q ue s .  

I t s  funct i o n  i s  o ne o f  ve r i f i c at i o n on l y .  The TEF s hou l d not b e  con fused 

wi th  at-depth test i ng wh i c h  wi l l  be pe rfo rmed at eac h  repos i tory s i te . 

The sc i ent i fi c  re se arch d one d ur i n g  t he at- depth test i ng phase  wi l l  

s pec i f i c a l l y  addre s s  t he  c apa b i l i ty of the  l oca l  geol og i c  e n v i ronme nt to 

i so l ate h i gh- l evel  nuc l ear  wa ste over l ong pe r i ods of t ime . 

I f  a TEF i s  s i ted at a s i te proposed fo r a re po s i tory , DOE  i s  c ommi tted 

to a s s ure that the TEF doe s  not i n  any way j eopa rd i ze the i nteg r i ty of  

t he proposed s i t e .  

Comment ( Lette r # 1 1 ,  p ages  42 a nd 4 3 ) : 

" The DE I S  seeks  to g l o s s  over the wa ste man ageme nt i s s ue w i t h  a b r i e f  

a nd g l owi ng  d i sc u s s i o n  . . .  The DE I S  i n  t h i s  a rea i s  i naccur ate a n d  gros s l y  

m i s l ead i ng . . • The Wa ste Co nfi dence R u l emak i ng comment s • • • s hou l d b e  refe rred 

to at l engt h i n  the prepa rat i o n  of the  F i na l  En v i ronmental  Impact Stateme nt 

and i n  re ac h i ng a fi na l  dec i s i o n  on the LMFBR prog ram . "  
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DOE acknowl ed ged i n  the Supp l ement t h at the  maj or  wa ste man ageme nt 

i s s ue i s ,  and  h a s  been , t he un ava i l ab i l i ty of a general l y  accepted method 

fo r remov i ng a nd segregat i ng  h i gh - l evel and tran s uran i c  rad i o act i ve wa stes 

from man ' s  env i ro nme nt fo r the l ong t i me pe r i ods  req u i red fo r these wa ste s 

to dec ay to s afety l evel s ( S u pp l ement , page 1 73 ) . 

I n  ad d i t i o n ,  t he Depa rtme nt acknowl ed ged that  t he Nuc l ear Reg u l ato ry 

Comm i s s i o n  ( NR C )  i s  c o nd uct i ng a ru l emak i ng proceed i ng to rea s ses s  i t s  

degree o f  c onf i denc e that  h i g h - l evel  rad i oact i ve waste wi l l  be s a fe l y  

d i sposed of , a s  we l l a s  t o  determ i ne when such  d i spo sa l  wi l l  be ava i l ab l e  

and whether such  wa ste s c an be s a fe l y  sto red un t i l t hey a re s a fe l y  d i s posed 

of ( S u p pl eme nt , page 1 78 ) . It  wa s be l i eved t hat  t he se stateme nts  are 

suffi c i e nt to a l ert t he pub l i c  that t here are orga n i zat i o n s , s tate and 

l oca l  gove rnme nt s ,  a nd i nd i v i d u a l s t h at ho l d  the op i n i o n  that  there wi l l  

not be  a d i s po sa l  sys tem i n  pl ace as  p l a nned fo r by DOE . 

The i s s ue s  a s soc i ated wi t h  wa ste man ageme nt ra i sed by t he comme nters 

are addres sed i n  the  Co nf i denc e  Ru l ema k i ng .  DOE ' s  res po nse to these and 

other i ss ue s  are conta i ned i n  the Stateme nt of Pos i t i o n  of  the Un i t ed 

St ate s Depa rtme nt of Energy ( DOE/NE-000 7 )  a nd the Cros s-St ateme nt  of t he 

Un i ted States Depa rtme nt of  Energy ( DOE/NE-0 00 7 ,  S u p pl eme nt 1 ) .  Th e 

rec ord of th i s  proc eed i ng i s  so vo l umi no u s  that  i t  i s  not pos s i b l e ,  n o r  i s  

i t  neces s ary ,  to ad dress  al l the se i s s ue s  i n  the Su ppl eme nt . Some s pec i fi c 

res po ns e s  to the i s s ue s  ra i sed i n  s pe c i fi c  comme nt s are prov i ded , however . 

Comme nt ( Letter  # 1 1 ,  page s 46-5 7 ) : 

" Fa i l u res  and  Defi c i e nc i e s t h at Have P revented S ucce s sf u l  Waste Manageme�!. 
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.2f.JJ:� __ tlJ�_tory �_t����t e ��_J�i.l�re • • • 

b .  -'=-�<:.�_ of.��a_�i.�_for _Co nc 1 ud  i ng  t.hat i�_�_A�eptab  1 e S i te 

Has  Yet Been I dent i fi ed • . .  

c .  Fa i l u re of the  DOE Waste Ma n ageme nt P rogram to Fo l l ow t he 

Co ncept s of a Systems  Approach a nd Defe n se- i n-Dept h  • . • " 

The wa ste ma nagment program i n  the  Un i ted States  ha s been  underway fo r a 

number of years .  Dur i ng t hat  t i me , however , a nd contrary to t he comme nter ' s 

a s sert i o n , s i g n i f i c ant progre s s  ha s b een  made i n  both the  tec h n i c al and 

i n st i t ut i o na l  area s .  

Co ncer n i ng comme nt " a , "  i t  i s  noted that ste ady a nd co nt i n u i ng prog res s 

ha s been  made i n  both the tec h n i c al and " i n s t i tut i o na l " a s pect s of  wa ste 

d i s po s a l . Fo r exampl e ,  f i el d tests  are und erway , or have been conduc ted , 

i n  a n umber of te st med i a  i n c l ud i ng s a l t ,  g ran i te ,  basa l t ,  t uff and c l ay .  

The te sts  have prov i d ed tec h n i c a l  data fo r phys i c a l  c har ac te r i za t i on of 

the v a r i o u s  med i a  and fo r ut i l i za t i on i n  the devel opme nt of model s .  

Furthe r ,  o n go i ng f i e l d exp l orat i o n  act i v i t i e s  cont i n ue to prov i d e  s i te 

s pec i f i c  data fo r u s e  i n  the  se l ect i o n  proc es s .  

The comp l ex i ty of  t he wa ste d i spo sa l  i s s ue i s  fu l l y recog n i zed by t he 

Depa rtme nt . As a co n se q ue nce of t h i s recog n it i o n , t he Depa rtme nt ha s 

estab l i shed a d eta i l ed p l an fo r i n teg rat i o n  of b ot h  tec h n i c a l  and 

i nst i t ut i o nal  concerns i n c l ud i ng s i t i ng , reg u l atory , s oc i o- po l i t i c al , 
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and env i ronme nta l  req u i reme nts  i n  a t i me l y  manne r .  Th e De pa rtme nt 

rec ogn i ze s  t h at the pred i c t i o n  and eval ua t i o n  of so c i o-econom i c  and 

po l i t i c al i s s ue s  c an not be  made w i t h  the same l evel  of conf i denc e  as  t he  

case fo r techn i c a l  i ss ue s  b ut cont i n ue s to  ma i nt a i n  th at  evol v i ng p ub l i c  

and l eg i s l at i ve awa reness  o f  the  sc ope of t he wa ste man ageme nt prob l em ,  

co u pl ed wi t h  a recog n i t i o n  of t he soc i al imp l i c at i o n s  of t he program , wi l l  

res u l t i n  reaso nab l e  a s s urance t h at the  pr og ram i s  c o nt i n u i ng to make 

progress  toward a s afe and env i ronme nt a l l y  acceptab l e  repo s i tory wi t h i n 

the t i mefr ame s i nvo l ved . ( De ta i l ed cons i dera t i o n s  of the se po i nt s  a re 

fo und  i n  t he DOE Co nf i d enc e  R u l emak i ng Pos i t i o n  St a teme nt  at pages  1 1 -244 , 

1 1 -288 , 1 1 1 - 6 5 ,  a nd 1 1 1 -86 , a nd i n  the  DOE Cros s-Stateme nt  at page 1 1 -28 

and page s I I - 5 5  to 6 1 . )  

Reg a rd i ng t he comme nt er 1 s second maj o r  po i n t ,  DOE l s  s i te se l ect i o n  and 

te s t i n g program i s  b e i ng conducted in a numbe r of med i a  and potent i a l s i te s  

wi th  t h e  rec og n i t i o n  o f  a cert a i n probab i l i ty t ha t  some o f  t he poten t i a l  

s i te s  wi l l  be foun d  t o  b e  u n s u i t ab l e ,  o r  l es s  s u i t ab l e  t h a n  ot hers . 

Bec ause o f  t h i s c o n se rva t i ve , s tep-by-step  approac h , t he De pa rtme nt  i s  

confi dent t h at a s a fe and env i ronme nta l l y  acceptab l e  re po s i tory wi l l  beg i n 

ope ra t i o n  between  1 9 97 and  2 00 6 .  ( For further i n fo rma t i o n  see t h e  DOE 

Cros s-Stateme nt at  pag e s  1 1 - 1 38 to 1 40 ,  a nd t he DOE Po s i t i o n  Statement  

at page 1 1 - 1 28 . ) 

Co ntrary to  the commenter l s as sert i o n  t h at DOE i s  not a p p l y i  ng a II sys tem ll 

and II defe n se- i n- dept h ll a p proach  to wa st e  man ageme nt , t he De partme nt  h a s  

con s i st ent l y  r e i t erated i t s ded i c at i o n  to both o f  t he se conce pt s .  The 

defe n se- i n-dept h  c o ns i derat i o n s  i nherent  i n  the DOE program are be st 

i l l u s trated i n  the red und ancy o f  b arr i ers  found  i n  the i ntegrat i o n  of t he 
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natura l  and eng i neered sys tems i nto an  overal l repo s i to ry sys tem , a s  wel l 

as c on s i dera t i o n  of t he i n teract i o n  of o n e  pa rt of the  sys tem wi t h  another  

i n  de s i gn of t he sys tem ( fo r  ex amp l e ,  t hermal impac t s  o n  the  med i a ) . Th i s  

ap proac h not o n l y e n a b l e s t he app l i c at i on of c o n serva t i ve des i g n pr i nc i pl es , 

but a l so prov i d e s  a tec h n i que fo r add i ng t he fl ex i b i l i ty necessary to 

i nc rea se system effect i venes s and to rel ate the wa ste form a nd package to 

s pec i f i c  med i a .  C r i ter i a  have been devel oped and de sc r i b ed rel at i ve to 

bot h  the nat ura l  and e ng i neered system wh i c h  may n ot be dev i at ed from 

wi tho ut a c l e arl y demo n strab l e  benef i t  i n  overa l l system effect i venes s . 

I n  rega rd to the  statement that poten t i a l  s i tes  have been sel ected on  

a " federal  owners h i  p It ba s i  s a nd w i  thout predeterm i  ned  cr iter i  a ,  t he  DOE 

program i s  not l i m i ted to federa l l y  owned prope rty but i s  ac t i ve l y 

i n ve st i ga t i ng potent i a l s i t es  l oc ated on pr i vate prope rty . S i te se l ect i o n  

fac to rs we re spec i fi c a l l y  c h o sen  ba sed o n  t h e  ch aracter i st i c s  needed to 

i so l ate the waste from t he b i o s phere , a nd have been and w i l l  cont i n ue to 

be s ubject  to rev i ew by r ecogn i zed ex pe rt s .  Th e DOE prog ram i s  structured 

to al l ow c o n se rvat i sm rel at i ve to safety by means  of ( a )  a step-w i se 

approac h enab l i ng cont i nu a l  re- eva l uat i o n  of t he ex i st i ng state of knowl ed ge , 

( b ) t he use of rel at i ve l y  i nd epe ndent mu l t i p l e  barr i ers  to make overa l l 

system fa i l ure nearl y i mpo s s i b l e ,  a nd f i na l l y  ( c )  t he u se  of d e s i g n  and  

ope rat i ng margi n s  ( sa fety fa cto rs ) to  ac count fo r any rema i n i ng a rea s of 

uncerta i nty . As the  DOE has prev i o u s l y  st ated , t he mU l t i pl e  barr i e r  

sys tem i s  a s sumed t o  co n s i st o f  t hree maj or  su b systems , t he nat ural  

system , t he wa ste pac kage , a nd t he repo s i to ry ( eng i neered system ) . 

The nece s s i ty fo r r i sk a sse s sme nt and mathemat i c a l  mode l i ng i s  se l f- ev i dent 

d ue to the per i ods  over  wh i c h  a repo s i to ry must funct i o n .  The defe n se- i n­

dept h concept i s  not i n co n s i stent wi th  the  r i s k  a ss e s sment approac h , prov i ded 
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adeq uate marg i ns of  sa fety ( conserv a t i sm)  a re co n s i ste nt l y i nc l uded to 

accoun t for 1 e s s  t h a n  " compl ete k nowl ed ge"  i n  any part i c u l  ar area . A 

defi n i t i o n  of " acc eptab i l i tl' i s  o n l y pos s i b l e  wi t h i n t he b roader " system s "  

concept . Much of  t he i n fo rmat i o n  neces sary fo r r i s k  a sse s sment wi l l  be 

der i ved from s i te s pec i fi c  s t ud i es , wh i c h , a s  prev i ou s l y  n oted , a re now 

underway a s  pa rt of the s i te se l ect i o n  prog ram . I n- s i tu st ud i e s  now 

underway , a nd p l a n ned fo r s pec i f i c  s i te s , a re en ab l i ng t he De pa rtme nt to 

veri fy model s at an i ncreas i ng pace wi th  a v i ew to demo nstrat i ng t hat  

there i s  rea so nab l e  a s s urance  of overal l repo s i to ry safety . ( Deta i l ed 

d i scu ss i o n  of the  the se i s s ue s  may b e  found  i n  the  DOE Po s i t i o n  Statement 

at page s 1 -1 5 to 1 9 ,  1 1 -4 , 1 1 - 1 6  a nd 1 7 ,  1 1 -2 2 to 2 6 ,  1 1 -44 , 1 1 -4 6  and  4 7 ,  

1 1 - 1 29 and  1 30 ,  1 1 - 202 to 2 07 , a nd 1 1 1 -3 2 ;  a nd the DOE Cros s-Statement at 

page s 1 1 -3 1 a nd 3 2 ,  1 1 -3 6 ,  1 1 -8 1  to 8 6 , a nd 1 1 - 1 30 . ) 

Comment ( Letter # 1 1 ,  page 5 7 ,  #2 1 ,  a ttachme nt 3 ,  page 38 ) : 

S i nce there i s  no  a s surance  that  a sa fe pe rmanent  d i spo sa l  repo s i t o ry wi l l  

be ava i l ab l e  fo r LMFBR wa stes , i t  m u st be  a s s umed that  LMFBR wa stes  wi l l  

be sto red i n  s hort-term fac i l i t i e s .  Th e s ho rt-term fac i l i t i es wi l l  become 

l ong-term a nd t h i s i s  both pract i c a l l y  a nd l ega l l y  un accept ab l e .  

I n  t he DOE Po s i t i o n  St atement and Cros s-St ateme nt , DOE conc l uded t h at 

( 1 )  s pe nt n uc l ear  fuel  fr om l i c en sed fac i l i t i e s  can  be d i s po sed of i n  

a safe and  env i ronme nta l l y  acceptab l e  man ner , a nd ( 2 )  t he Fed eral  Go vernment ' s  

p l a n  for estab l i s h i ng geol og i c  repo s i to r i e s  i s  a n  effect i ve and  reaso nab l e 

mean s fo r devel op i ng a s afe and  env i ronme nta l l y  accepta b l e d i spo s a l system . 
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Fo r t he rea son s  g i ven  i n  the  DOE Pos i t i o n  Stateme nt  and Cro s s-Stateme nt , 

DOE d i sagree s  wi t h  t he comme nt that a pe rma nent re po s i to ry wi l l  not be  

ava i l ab l e  fo r LMFBR h i gh l evel  a nd  TRU wa ste s .  I n  t he u n l i ke l y  event  that 

wa ste from t he LMFBR fue l  cyc l e requ i res  sto rage , i t  i s  not the i ntent of 

DO E to have a ny i nter i m s to rage fac i l i ty t urned i nto l o ng-term above- ground 

sto rage . 

fom���� ( Letter #21 , attachment 3 ,  page 3 5 ) : 

" No method fo r t he perma nent d i spo sa l  of wa ste ex i st s ,  a s  DOE h a s  adm i tted 

i n  i t s  fi l i ng s  wi t h  the NRC i n  the wa ste co nfi dence  proceed i ng . "  

The DOE  po s i t i o n  i n  t he  Wa st e  Co nf i dence  R u l em a k i ng Proceed i ng h a s  been  

t hat attempt i ng to  ac h i eve a b so l ute conf i d enc e t ha t  a perma nent  wa ste 

d i s po sa l  method ex i st s  i s  un rea l i st i c . Th e De pa rtme nt ' s po s i t i o n i s  

b a sed on t he accepted pr i nc i p l e of reasonab l e a s s urance . The NRC h a s  

co ncur red wi th  t h i s  a pproac h .  DOE  h a s  s hown , t hroughout i t s  po s i t i o n  and 

c ros s- stateme nts  i n  the  Confi denc e  R u l emak i ng Proceed i ng s , t hat recog n i zed 

tec h n i ca l  and i ns t i t ut i o nal i ss ue s  are be i ng ad dres sed wi t h i n t he h i g h­

l evel  wa ste manageme nt prog ram , a nd that  a comm i tme nt ex i st s to addre s s  

any n ew i s s ue s t h at may devel op . 

I n st i tut i o na l  concerns  i nc l ud i ng l eg i s l at i o n , i ss ue reso l ut i o n ,  s ta te/ 

l oc al / federa l  government i n teract i o n s , l ega l  proceed i ng s  ( hear i n g s ) ,  

s o c i o-eco nom i c  i mpact s ,  a nd t he reg u l ato ry proc e s s  have been d i s c u s sed 

ext en s i ve l y by t he DOE  i n  i t s  Po s i t i on and Cro s s - statemen t s  fo r the  Wa ste 

Co nf idence Ru l ema k i ng Pr oceed i n g .  In recog n i t i o n  of t he i mpo rtance  of 

such  i ss ue s , t he De pa rtme nt has d evel oped s pec i fi c  p l a n s  for , a nd devoted 
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s i gn i f i c ant re sources to , t he i r  re so l ut i o n .  The co n s i d erat i o ns  i n vo l ved 

i n c l ude eq u i tab l e treatme nt  of the  concerns  of al l pa rt i e s  i nvol ved , 

i nc l ud i ng m i t i ga t i o n  p l a n n i ng where a p propr i ate ) c l ose l i a i so n  wi th  

regu l ato ry agenc i e s ; a nd t he devel opme nt  of  a Nat i o na l  S i t i ng P l a n  and  

as soci ated env i ronme nta l  a s ses sment . 

Rega rd i ng t he concern  that re so l ut i o n  of tec h n i c a l  q uest i o n s  may not 

occur i n  a t i mel y fa s h i o n , t he De pa rtme nt  no tes that  i t s  sc hed u l es  

have  been der i ved based on  an t i c i pated R&D  and  regu l atory req u i rement s .  

Add i t i o n al l y ,  t he DOE  bel i eves  that  the broad range and co n serva t i sm 

( step-wi se a p proac h ) i n herent i n  i t s  tec h n i c a l  devel opme nt  prog ram 

prec l ude the  nec e s s i ty to p l ace total  rel i an c e  on  sat i sfactory c omp l et i o n  

of i nd i v i d ua l  R&D effo rt s .  ( Further i n format i o n  on  t hese po i nt s  i s  fo und  

i n  the DOE Cros s-Stateme nt at pa ge s 1 -6 ,  1 - 7 , 1 1 -3 to 2 2 ,  1 1 -4 5 to  50 , 

I I - 52 to  54 , a nd 1 1 - 70  to  7 9 �  a nd t he DOE Pos i t i o n  Statement at page 

1 1 -298  a nd page s 1 1 1 -6 5  to 6 8 . ) 

�omment ( Letter #2 1 ,  a ttac hment 3 ,  page 3 8 ,  a nd Ap pe nd i x  C ) : 

The number of s i tes  needed fo r d i s posa l  s hou l d h ave been ana l yzed . 

Response : 

The que st i o n  of ava i l ab i l i ty of acce ptab l e  s i tes h a s  been  ad dre ssed 

prev i o u s l y  a nd t he DOE po s i t i o n  cont i n ue s  to be th at the cu rrent prog ram , 

i nvol v i ng severa l  med i a a nd a number of po tent i al s i te s , prov i d e s  reaso nab l e  

a s s ur ance  t h at an  acce ptab l e  s i t e , or s i te s ,  wi l l  be ava i l ab l e .  The 

De pa rtme nt ma i n ta i n s that  the number of repos i tor i e s  u l t i matel y n eeded 

( est i mated at 3 to 6 depe nd i ng on nuc l e ar growt h and re po s i tory heat 

l oad i ng a s s umpt i o n s ) doe s  not adverse l y  i mpa ct current s i t e  sel ec t i o n  and 
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re search a nd deve l opme nt programs . Co nstruc t i o n  a nd l i c e n s i ng of s ubseque nt 

repo s i to r i e s  wi l l  not occur  i n  the same t i me pe r i od a s  the  fi rst  fac i l i ty ,  

a nd t here  wi l l  be no d i l ut i o n  of e i t he r  the De pa rtment s '  o r  t he NRC ' s  

act i v i t i es .  I t  shou l d  a l so be noted that  s i nc e  potent i a l  repo s i to ry s i t es  

are  w i d e l y  d i st r i b uted geog raph i c a l l y , a nd a re i n  seve ra l  med i a ,  t he 

c umu l a t i ve impact of more than  one  fac i l  i ty wi l l  be m i n ima l , a nd t he 

chan ces  of l ocat i ng a n umber of ac cept ab l e  s i te s  are enhanced . ( For  

add i t i o nal i nfo rma t i o n  see the  DOE Cros s-Stateme nt , Sect i o n  I I . A . ! ! . )  

Iom���� ( Lette r #2 ! ,  a ttac hme nt 3 ,  page  3 6 ,  a nd Appe nd i x  C ,  page  7 ) :  

" There i s  no real und ersta nd i ng of t he i nterac t i o n  of  wa ste wi th  host  

roc k a nd the refo re no  a ss u r anc e t ha t  the phys i c a l , c hem i c a l , a nd thermal  

effect s i nd uc ed by t he prese nce of  the wa ste  wi l l  no t c a u se unma nageab l e  

d i s ru pt i o ns . "  

The Depa rtment recog n i ze s  the need to understand and eval uate the  effect s 

of heat a nd rad i at i o n  o n  a s i te .  A body of  k nowl ed ge o n  these  effect s  h a s  

been devel oped . St ud i es have shown t h a t  the effect s of  rad i at i o n o n  rock 

strengt h  are l i m i ted to wi th i n o ne mete r  of t he wa ste ca n i ster and do not 

affect room or  reg i o n a l  sc al e rock respo nse . The rad i o l yt i c  effects  of 

br i ne  c hem i st ry ( fo r  sa l t  as  a host med i um )  a re be i ng facto red i n to wa ste 

pac kage materi a l  se l ec t i o n  s t ud i es .  Ot he r effect s of  rad i at i o n  have been 

shown to be i n s i gn i f i c ant . Th ermal  effect s have been and a re be i ng 

stud i ed and i nc orpo rated i nto mod e l s of  l oca l  rock respo nse . 
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The uncert a i nt i es t h at rema i n  c a n  be accommodated by u se of c o n serva t i ve 

de s i gn s .  Repo s i to ry des i g n s  are be i ng ba sed o n  conserv at i ve tempe rat ure 

l i m i ts . Wa ste pac kage  de s i g n s  a re be i ng deve l oped to l i m i t the effect s of 

wa ste- roc k  i nteract i o n . ( For  furt her i nfo rma t i o n  see DOE Cr oss-St atement , 

page s 1 1 -94 to 9 6 . )  

Comment ( Letter # 2 1 , a ttac hment  3 ,  page  3 7 ,  a nd Ap pend i x  C ,  page  7 ) : 

" L i tt l e i s  k nown about water trans po rt of rad i onuc l i d e s  to the b i os phere . "  

DOE ' s  s i te  c haracter i za t i o n  approach i nc l udes  c areful  eva l u at i o n  of s i te 

hyd rol ogy . St andard tech n i q ue s  ex i st fo r t he eva l uat i on of g round  water 

fl ow t hat prov i de s uffi c i e nt de scr i pt i o n  of t he hyd rol og i c  sys tem to 

a l l ow a s se s sme nt of s i te perfo rma nce . I n  fac t , deep hyd rol og i c  sys tems 

( e . g . ,  geot hermal  systems )  h ave been model ed and s uc ce s s fu l l y  descr i bed . 

Where un certa i nt i es d o  exi st , b ound i ng ca l cu l a t i o n s  are carr i ed out to 

determi ne  t he conseque nc e s  of t he uppe r  l i mi t s  of uncert a i n pa ramete rs . 

I n  add i t i o n , model deve l opme nt and f i el d and l ab or atory stud i es  are i n  

pr og re s s  to  red uce  un certa i nt i e s  i n  i mpo rtant  a rea s  s uch  a s  refi neme nt of 

model s for fl ow i n  fr act ured med i a ,  r ad i onuc l i de sorpt i o n and s pec i at i on , 

and to obt a i n s i te s pec i fi c  pa ramete r s . ( See  DOE Cr os s-Stateme nt Sect i o n  

I I . B . 6 . 1  fo r furthe r  i nforma t i o n . )  

Comment  ( Le tter # 2 1 , a ttachme nt 3 ,  page 3 7 ;  a nd Ap pe nd i x  C ,  page  8 ) : 

" The  DE I S  a s serts  t h at l any of ( the potent i a l ho st roc k s )  c an prove to 

be ac cepta b l e  for t he  m i ned geol og i c  repo s i tory l  ( D E I S ,  p .  185 ) .  Co ntrary 

to th i s a s sert i o n , n o ne of t he geol og i c  med i ums  u nder  st udy h ave been 
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s hown to be  tec h n i c al l y  c a pa b l e  of a s s ur i ng safe i so l at i on . Each med i um 

under  co ns i derat i o n  i s  k now to present se r i ou s , t i me-co n s um i ng , a nd 

po s s i b l y i n s urmountab l e  prob l ems " . 

A l a rge  amount  of te c h n i c a l  data ha s been co l l ected o n  the prope rt i es 

of po tent i a l s i te s .  S uffi c i ent i n format i o n  ex i st s  to bound the effe ct s  of 

uncerta i nty on s i te perfo rma nce . Th ere i s  no e v i denc e  t ha t  the uncerta i nty 

as so c i ated wi th  sc i ent i f i c  knowl ed ge about any med i um has  adverse  imp l i c a­

t i o ns about t he adequacy of t he med i a  be i ng s t ud i ed .  ( I s s u e s  s pe c i fi c  to 

each med i um a re d i scu s sed i n  Sec t i o n  I I . B . 6 . 4  of t he DOE Cros s -St ateme nt . )  

Comme nt ( Letter #2 1 ,  a ttac hme nt 2 ,  page 3 ,  a ttac hme nt  3 ,  page 3 7 ;  a nd 

Ap pe nd i x  C ,  page  8 ) : 

li l t  rema i n s t o  b e  estab l i shed t ha t  re pos i to ri e s c an be  l oc ated to w i thst and 

fut ure  c l i ma t i c  c hanges  s uch  a s  re- g l ac i at i o n  or s i g n i f i c ant  i n c reases  i n  

prec i p i ta t i o n  o r  s urface eros i o n . "  

R e s ponse : 

The Depa rtme nt  recog n i ze s  the need to u nd ers tand the effects  of c l imat i c  

ch ange s .  The i n vest i ga t i o n  o f  potent i a l s i tes  i nc l udes  the eval uat i o n  

of the pote nt i a l fo r c l i ma t i c  changes  and t he po s s i b l e  effects  o n  the  

s i t e ' s hyd rol og i c  reg i me .  St ud i e s a re i n  progres s  th at i n corpo rate 

con s i d erat i o n  of a wi de range of natura l  proce s se s ,  i nc l ud i ng c l imat i c  

ch ange s .  ( See t he DOE Pos i t i o n  Stateme nt , page 1 1 -97 , a nd t he DOE Cro s s ­

St ateme nt , p a ge I I - 1 2 5  fo r ad d i t i o nal i nfo rmat i o n . )  
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�om�en� ( Letter # 2 1 , attachment 2 ,  page 3 ,  a nd attachment 3 ,  page 37 , a nd 

Appe nd i x  C ,  page 8 ) : 

" Expert i se must be  ava i l ab l e  to compl ete ly  and pe rmanently seal the shafts , 

boreho l es , and expl oratory ope n i ngs  used to devel op and characteri ze s i tes . 

Decomm i ss i o ned repo s i tori e s  must  be  seal ed to prevent contam i nat i o n  of t he 

b i  o s phere . "  

Response : 

The extent to wh i ch boreho l e s and s hafts  m u st be seal ed must be  determi ned 

on a s i te- s pec i fi c  ba s i s .  Sys tems assessments of repos i tory performance 

have not i nd i c ated that comp l ete seal i ng i s  requi red to ensure that adequate 

i so l at i o n  i s  ach i eved . In add i t i o n , t he fi nal  cho i ce of seal i ng mater i al s  

need not be  made unti l after repo s i tory operat i ons  are concl uded . Past 

exper ience w i th seal s has  s hown seal s to be effect i ve i n  a vari ety of 

envi ronments . St ud i es of se al l ongev i ty h ave been underway a nd h ave 

not reveal ed ev i dence of s i gn i fi c ant deteri orat i on of seal s .  ( For 

further i nformat i on see DOE Cross-Statement at pages 1 1 -1 06 to 1 09 . ) 

Comment ( Letter #2 1 , atachment 2 ,  page 3 ;  a nd attachment 3 ,  page 37 ; 

and Append i x  C ,  page 9 ) : 

" A  fa i l - s afe system of mon i tor i ng  fac i l  i ty pe rformance must be dev i sed 

and i nstal l ed at the t i me t he repos i tory goes  i n to operat i o n .  The system 

must be capab l e  of detec t i ng a l l mal funct i o ns that m i ght occur i n  the  

repos i tory dur i ng and  after the operati onal peri od . "  
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Response : 

The Depa rtme nt bel i eve s tha t envi ronmental mon i tori ng fo l l owi ng decommi s­

s i o n i ng wi l l  not be nec essary .  The ti me tha t wi l l  pass  fo l l owi ng 

repos i tory c l osure befo re any radi onuc l i de rel ease coul d be de tected 

extends far beyond the t ime span presently  con s i dered reaso nab l e fo r 

rel i ance on i n s ti tu t i o na l  co ntrol s .  S i nce moni to ri ng fal l s  wi th i n  the 

category of i ns t i tu ti o nal co ntrol s ,  i t  i s  not prudent  to rely o n  suc h 

meas ures for safety .  Therefo re , the Depa rtme nt  i s  des i g n i n g  the di spo sal  

sys tem so that  l ong-term mon i tori ng i s  not a prereq u i s i te to  ensuri ng  

safe ty .  Prov i s i ons  wi l l  be made , however ,  t o  estab l i sh mon i tori ng programs 

requi red by NRC or s tates or l ocal commun i ti e s .  ( See DOE CrosS-Stateme nt  

at  pages 1 1 -1 14 to  1 16 fo r fu rthe r i nforma ti o n . ) 

Comment  ( L etter #2 1 ,  a tachment  3 ,  pages 34  and 3 5 ) : 

li The DE I S t ve ry frami ng  of the wa ste di sposal i s sue- -the ava i l ab i l i ty 

of a ' ge neral ly  accepted method '  fo r handl i ng radi oac t i ve wa s te ( p .  1 73 )  

i s  improper .  By charac ter iz i ng the i s sue thi s way , the DE I S  impl i es that 

the � i s  an acceptab l e  method fo r handl i ng wa stes . "  

Respon se : 

I t  shou l d be noted that the deep geo l og i c  di sposal concept ha s been 

de s i gnated as  the prefe rab l e  al ternat i ve i n  both the Confi dence Rul emak i ng 

Proceedi ng and i n  the DOE F i nal E n v i ronme ntal Impact S tateme nt for the 

Manageme nt  of Comme rc i a l ly  Ge nerated Radi oact i ve Waste ( D OE/E IS-0046F , 

Octobe r 1980 ) . I n  addi ti o n , a record of dec i s i on wa s i s sued i n  May 1981 
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( 46 F R  26677-26679 ) i n  wh i ch DOE documented i ts dec i s i on to adopt a 

s trategy to deve l op m i ned geol og i c  repo s i tori es and accompl i sh the 

neces sary devel opment  act i v i t i e s . 

The " techn i cal " a nd " i nsti tut i onal " a spects of the Departme nts ' Wa s te 

Management  Program have been exhau st i ve ly  di sc u s sed i n  the vol umi nou s 

subm i ttal s prepared for the Waste Confi dence Rul emak i ng proceedi ng a nd are 

summari zed i n  res ponse to other comment s .  A new paragraph was added on 

page 173 of the Suppl ement  to s how that a permanen t di sposal  method 

( geol ogi c di sposal ) exi sts  and to add reference to the F i na l  E I S on the 

Management  of Comme rc i al ly Generated Rad i oact i ve Waste and to the Record 

of Dec i s i o n .  These docume nts were referenced i n  the Suppl eme n t  prev i ou sly 

_ refere nce 5 ,  page 1 7 7 ; and  reference 1 ,  page s 174 a nd 1 78 .  ( More 

deta i l ed di scu ss i ons  of thi s  po i nt are found  i n  the DOE Pos i ti on Stateme n t ,  

pages 1 1 -28 a nd 2 9  a nd page 1 1 1 -38 , a nd the DOE Cros s-Statement ,  pages  

1 1 - 143  and  1 44 . )  

Commen t  ( Le tter # 1 1 , pages  43-46 ) : 

DOE l ac k s  the commi tment  to ach i eve a wa ste di spos al so l u t i o n . The LMFBR 

program s hou l d not go fo rward u n ti l  permanent ,  safe di sposal of  h i gh - l evel 

wa s te can be demonstrated . 

Re sponse : 

DOE bel i eves  that the Su ppl ement  amply demon s trates tha t  a program i s  

i n  pl ace that wi l l  res u l t i n  perma nen t di spo sal of h i gh - l evel wa s te .  The 

DOE Statement  of Pos i ti o n  and Cros s-Statemen t  conta i n seve ral hundred 

page s de scri b i ng DOE ' s program to ach i eve waste i so l a ti on .  The ti me and 
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resou rces currentl y  be i n g  expe nded on  th i s  program certai n ly  do not 

i nd ic ate a l ack of commi tme n t .  

The i s sue rai sed by the comment i s  bei ng addres sed i n  the NRC Wa s te 
Co nfi dence  Ru l emak i ng .  Upon comp l etion  of NRC ' s  Wa s te Confi dence  
Rul emak i ng ,  the  Commi s s i o n  wi l l  promu l ga te a ru l e  addres s i ng the 
co n s i derat ion  of d i sposal  of wa s te i n  i ndi v i dua l  l i cen s i ng proceedi ngs . 
( For  addi ti onal  i nfo rma t ion  see the DOE CroSS-Statement ,  page 1 1 -2 7 ,  l a st 
pa ragrap h ,  a nd page 1 1 -29 , fi rs t  paragraph and concl u s i o n  paragraph . )  

Comment  ( Le tter #1 1 ,  page 5 9 ) : 

" . . . the DE I S  e s senti al ly  a ssume s th at wa s te ma nageme nt i ss ue s  wi l l  

i nvo l ve no envi ronme ntal i mpacts that mu s t  be taken  i n to accou n t  i n  

dec i di ng whether to proceed wi th the LMFB R program . "  

I t  wa s s tated that th i s  a s sumpt ion  i s  i nval i d  and that the E I S  on the 

LMFBR program mu st  i nc l ude a mo re bal a nced presentat i o n ,  address the 

l i ab i l i ti es of i nev i tab l e  l ong-term above-ground s torage , a nd i denti fy 

the s i gn i fi cant  ri sk of eventual huma n expo sure to LMFBR wa stes  as  

lI a n  env i ronmental i mpac t that must  be  taken  i n to accoun t . " 

Re spon se : 

Th i s  as sumpt ion  i s  not found i n  the Suppl ement  nor i n  WASH- 1 535  or E RDA-1 535 . 

The env i ronme ntal ri s ks  associ ated wi th above-ground s torage of LMFBR 

wastes  were addres sed i n  WASH-1 535 ( Sect ion  4 . 6 ,  Vol ume I I ) . I t  wa s shown 

i n  ERDA- 1 535 that a pe rma nen t geol og ic  di sposal  fac i l i ty shou l d be ava i l ab l e  

wel l befo re i t  i s  requ i red i n  order to hand l e  h i gh - l evel and tran suran i c  

wa s te s  from commerc i al LMFBR s .  A s  stated i n  the Suppl eme nt ( page 1 73 ) , 
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LMFBR h i gh - l ev el  and trans uran i c  wa ste s d o  not po se new or  u n i q ue prob l ems . 

I ITh i s  probl em i s  not un i q ue to t he LM FBR fuel  cyc l e ,  but  al so m u st be  

re so l ved fo r the LWR or other  nuc l e ar  fuel cyc l es befo re there i s  a 

need fo r d i s po s al of h i gh- l eve l  and trans uran i c  wa ste s fo r the LM FBR 

fue l cyc l e .  Furthe rmo re , t he q ua nt i t i e s  of LMFB R h i gh- l eve l  and 

trans uran i c  wa st e s  wi l l  be c o n s i derab l y  smal l er than the  quant i t i e s  

of s uch  wa ste s from the LWR fue l  cyc l e  o r  from defe n se prog rams un t i l  

we l l i nto t he twe nty-f i rst cent ury .  For purpo s e s  of t he wa ste man ageme nt 

prog ram , LMFBR and LWR h i gh - l evel and tra n s uran i c  wa ste s are es sent i a l l y  

t he s ame . 1I 

Comment ( Lette r #2 1 ,  attachment 3 ,  page 3 7 ) : 

There i s  a g a p  i n  techn i c a l  k nowl edge i n  rock  mechan i c s . 

The re s ponse of the l oca l  ho st  rock to pe rt urbat i o n s  c au sed by excavat i o n , 

heat , a nd rad i at i on  have been and are u nder  ext en s i ve study i n  l ab or atory 

and i n  s i tu tests  a nd i n  mode l  deve l opme nt . Co n st i t ut i ve mode l s to 

pred i c t th e res po nse of the l oca l  host rock , wh i c h  addre s s  the stres s- stra i n 

response of t he rock  a s  a fu nct i o n  of tempe rat ure , l oad , l oad- rate , 

st r a i n- rate , l oad- path , a nd durat i o n , h ave been devel oped . I n  s i t u  tests  

of  roc k  st ab i l i ty i n  the presence of  tempe ratures beyond those expected i n  

a re pos i tory h ave been conducted H i t h  no re s u l tant  i nd i c at i o n of adverse 

effect s .  DO E be l i eve s t ha t  a wi de  range of knowl edge on rock mech an i c s  

exi st s and  t ha t , w i th i n the range o f  c ond i t i o ns t h at wi l l  exi st i n  a 

prope rl y  des i gned repo s i tory ,  no  roc k mech a n i c s  phenome na  have be en  shown 

to have pos s i b l e  effect s t h at wou l d j eopa rd i ze t he repos i to ry pe rfo rmanc e .  
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( Further i nfo rmat i o n  on rock mechan ics  can  be found i n  the DOE Cros s-

St atement , pages 1 1 -1 00 to 1 1 - 1 06 . ) 

Comment ( Lette r #2 1 ,  attachment 3 ,  page 3 7 ) : 

There i s  a gap  i n  techn i c al knowl edge i n  II c an i ster degradat i o n , wa ste form 

di sso l ut i o n ,  reac t i o n  i n  the overpac k reg i o n ,  • • •  and wa ste packag i ng . "  

Response : 

DOE has  an extens i ve prog ram di rected at devel opi ng l ong- l i ved mul t i b arrier 

wa ste packages . The se st ud i e s  address  the wa ste form a nd mater i al s for 

st ab i l i zers ; can i ster , overpac k , a nd s l eeve materi a l s ;  a nd ho l e  bac kfi l l  

mater i a l s .  I n  addi t i on , pac kage des i gn , t esti ng , a nd pe rfo rma nce a ssess-

ment s  are al so i n  process . DOE bel i eve s  that the body of  i nformat ion  

ava i l ab l e  s u p port s  i ts po s i t i o n that l ong- l i ved mul t i pl e  barr i er packages  

c a n  be  des i gned and bui l t  i n  a t i me ly  ma nne r .  ( S pec i fi c  i s sues  rel at i ng 

to the wa ste package are di scu ssed i n  deta i l  i n  the DOE Cross-Statement , 

pages 1 1 -93 to 1 1 - 1 00 . ) 

Comment ( Letter #2 1 ,  a ttac hme nt 3 ,  page 3 7 ) : 

There i s  a gap  i n  techn i ca l  knowl edge on  " se i sm i c  and tecton ic  act i v i ty . "  

Response : 

The determ i nat i o n  of the rates  of occurrences of potent i a l  se i sm i c  and 

tecto nic  eve nt s wi t h  abso l ut e  certa i nty i s  not req u i red to ens ure that 

i so l at i o n  i s  ac h i eved . The DOE ' s  c onservat i ve a pproac h i ncorpo rates  the 

con s i derat i o n  of potent i a l  catastroph i c  events i n  i t s  eva l uat i o n  of system 

pe rfo r �anc e .  The l i ke l i hood and potent i a l effect s of suc h eve nt s c an be 
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adequate l y  bounded and accounted for by t he use of conservat i ve system 

de s i g n  and the sel ect i o n  of s i tes to avo i d  areas where the l i kel i hood and 

effect s of such event s are un acceptab ly  h i g h .  The USGS s u pports  the use 

of a con servat i ve ap proach  and feel s that acceptab l e  re po s i tori es  c an be 

constructed u s i ng s uch  an approac h .  ( See DOE Cross-Statement , page s 

1 1 -1 27 and 1 28 . ) 

Comment ( Letter #2 1 ,  attachment 3 ,  page 3 7 ) : 

There i s  a gap  i n  techn i cal knowl edge on  retrievab i l i ty .  

Response : 

DO E i s  comm i tted to ma i nta i n i ng retr ievab i l i ty a s  a pl anned cont i ngency 

i n  i t s  approach to re pos i tory devel opment and operat i o n .  The requi rements 

imposed by retr ievab i l i ty are factored i nto wa ste package and repos i tory 

de s i g n . Wa ste pac kage s are bei ng des i g ned to conta i n  the wa ste and to 

al l ow retr i eval throughout the operat i o nal phase and beyond . Re po s i tory 

de si gn feat ures requ i red to ens ure operator sa fety dur i ng ret ri eval  

operat ions  are wi th i n  the state of the art appl i ed in  nuc l ear fac i l i t i e s  

and i n  recovery o f  nuc l ear mate r i al s .  Reentry o f  empl acement rooms can be 

ac h i eved u s i ng co nvent i o nal m i n i ng techn i q ue s  coup l ed wi th rad i at i on 

protect ion  measures . No substant i ve i s sue s regard i ng retr ievabi l i ty have 

been  rai sed . De si g n s  and p l ans for retrievab i l i ty wi l l  be fi nal i zed on a 

s i te- s pec i f i c  ba s i s when  NRC requ i rements for the retr i eval  per i od are 

estab l i s hed . ( See DOE Cross-Statement , page s 1 1 -1 09 to I I -1 1 3 . ) 
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Comm�nt ( Letter #2 1 ,  attachment 3 ,  page 38 , and Appe nd i x  C ,  page 1 2 ) :  

li The DE IS  al l udes  to ' predetermi ned cr i teri a ·  fo r the wa ste d i sposal 

repo s i tory ( DE IS , p .  181 ) .  However ,  e nv i ronmenta l , s i te sel ect i o n , 

and pe rfo rmance cri teri a for a repo s i tory are st i l l s pecul ati ve , a s  i s  a 

demo nstrat i on  that t he cr i teri a can  be met . 1I 

Response : 

I n  add i t i o n  to meet i ng l i cens i ng requ i rements , t he DOE i s  i ndependent l y  

respons i b l e  for the safety a nd envi ronmental acceptab i l i ty of any wa ste 

d i sposal system i t  devel ops . The DOE has  devel oped gui del i ne s  and cri te r i a  

for t h e  conduct o f  i t s  programs  to ensure that safety and env i ronmental  

accept ab i l i ty a re ma i nta i ned . Therefore , t he absence of regu l atory 

cr iteri a d oes  not hamper  the progres s  of the  program . 

The standards  i s sued by t he NRC are prel i mi nary at  th i s  t ime and many 

changes are expected be fore a fi nal  ru l e  i s  i s s ued . When  fi nal  standards  

are i s s ued by NRC and EPA , t he DOE wi l l a s se s s  i t s  program act i v i t i e s  

to ensure that they wi l l  re s u l t  i n  a repos i tory t hat compl i e s  wi th  tho se 

st andards . ( See DOE Cros s-Statement , page s 1 1 -3 1  t hrough 1 1 -3 4 ,  a nd 1 1 -36 

through 1 1 -38 . ) 

Comment ( Letter #2 1 ,  a ttachment 3 ,  page 38, a nd Append i x  C,  page 1 0 ) : 

I IA  t h i rd techn i c al probl em t hat t he DE IS  fa i l s to adequate l y  address 

i s  the state of DOE ' s  mathemat ical model s ( DE IS , p .  182 ) .  The model s are 

used to compe nsate for uncerta i nt i es i n  techn i c al knowl edge (DE IS , p .  182 ) .  

However , t he DE I S  fa i l s  to ac knowl edge t hat model i ng i s  currently 
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undevel oped , that there i s  no i n di cation  that i t  wi l l  be successfu l ly 

devel oped , and  that USGS has  rej ected rel i ance on mode l s . "  

Response : 

Model i ng i s  u sed i n  the DOE program for two purposes , to a i d  i n  s i te 

sel ecti on and repos i tory and waste package de s i gn ,  and  to qual i fy and 

l i cense a wa ste di sposal  system . Further devel opment of model i ng 

capab i l i ti es i s  requ i red to su pport l i cens i ng dec i s i ons . Howeve r ,  

the sc i ence o f  model i ng i s  wel l adva nced , a n d  before l i cens i ng the se 

model s can be and are bei ng u sed to as sess performance of the system and 

i ts subsys tems . These assessments are made us i ng conservati ve , boundi ng 

assumptions  that re su l t  i n  pe s s imi sti c predi cti ons of repos i tory perform­

ance , and  are u sed to bound  uncerta i nti es  so that they can be  compensated 

for .  

Curren tly , the DOE programs are di rected toward re fi ni ng and coupl i ng 

model s and extendi ng the data to be used wi th them . Model s are bei ng 

veri fi ed u si ng correl ati o n s  wi th l aboratory a nd i n  s i tu te sts and  natural 

sys tems . Extens i ve fi el d ,  l aboratory and i n  s i tu te sts are underway to 

provi de i n put  data . I n  partic u l ar , p l ans for si te- speci fic data acqu i s i t ion  

are defi ned . The l ack of s i te- s peci fic  data i s  not  an i ndi cati on of  a 

" techn i cal gap"  but i s  rather  the res u l t of the fact that  no spec i fic  s i te 

h as yet been cho sen . 

I n  s ummary , the Department bel i eves that the model s presently avai l ab l e 

can be u sed wi th conservati ve as sumpti ons  to bound  uncerta i nti es  and that 

deve l opment  programs are u nderway or pl anned that are adequate to provi de 

for the i mprovement of model i ng capabi l i ti es neces sary for qual i fi cati on 
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and l i cens i ng of a repos i tory .  ( Further i n fo rmat i o n  can be found i n  the  

DOE  Cros s-Statement , pages 1 1 -81 t hrough  1 1 -86 . ) 

Comment ( Letter #2 1 ,  attachment 3 ;  Appe nd i x  C, pages 5 and 6 ) : 

Act ua l  ass urance that geol og i c  repo s i tori e s  c an i so l ate rad i oact i v e  wastes 

requ i re s : 

1I ' ( C ) ompari ng t he re su l t s  of fi e l d exper iment s  to t he model pred i ct i ons  

and  mod i fyi ng the  model s • • • .  The experiments must , of  course , be 

carr i ed out under cond i t i ons representat i ve of t hose i n s i de a l oaded 

repos i tory ;  t hat  i s ,  �i t u .  I t  i s  o n ly  under the se c i rcumstances t hat 

the i so l at i o n  hypothes i s  c an be val i dated and reasonab l e  ass urance ach i eved . '  

IINo ne of t he waste expe riment s to date have ut i l i zed a v i gorous sc i ent i fi c  

hypothes i s  te st i ng and model  veri f icat i o n  method , a nd certa i nl y  n o  i n  s i tu 

te st exper iment s  have been perfo rmed wh i c h  demonstrate ver i fi cat i o n  of t he 

geol og i c  repo s i tory concept . 

I IDOE adm i ts  t hat i n  s i tu  test i ng i s  necessary to assure adequate s i te 

character i zat i o n  and veri f icat i o n  and to veri fy t he model s used fo r 

perfo rmance asse ssment . However , i n  t h i s area a s  i n  others , DOE  l ooks  to 

add i t i o nal ' pl anned i n  s i t u  te st s to prov i de suffi c i e nt data . '  DOE t h us 

adm i ts t hat concept feas i b i l i ty has not been proven ,  a nd that i ts o pt im i sm 

that i t  wi l l  be shown i s  depe ndent u pon  successful  compl et i o n  of as-yet 

unperfo rmed i n  s i t u  exper iments . 1 I ( Footnotes and references were omi tted . )  
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Response : 

The approach be i ng  u sed by the Department i s  a conservati ve step-wi se 

progres s i on through s i ti ng and repos i tory a nd waste package des i gn .  

At each step i n  the process appropri ate te sts are to be conducted . I n  

s i tu te sti ng i s  a n  i mportant part o f  th i s  process  and i s  i nc l uded i n  

DOE ' s pl ans . Numerou s fi el d tes ts are presently underway that have 

prov i ded " i n  s i tu " data fo r the veri f icat i on of model s and i nput  to the 

si ti ng and de si gn  efforts . ( For further i nformati on on the f i el d tests 

presently underway , how i n  s i tu i n formati on i s  used , a nd what i n  s i tu 

testi ng i s  pl anned , see the DOE Pos i ti on Statement ,  pages 1 1 -248 through 

1 1 -258 ; and the DOE Cros s-Statement ,  pages 1 1 -140 through 1 1 - 143 and page 

1 1 -82 . )  
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6 .  Al ternati ve Technol ogi es  

Comment ( Letter #1 1 ,  pages 29 and 30 ; # 2 1 , attachment 1 ,  page 9 and 

attachment 3 ,  pages 22-26 ; #8 ) :  

The d i scu ss i on of al ternati ves was i nadequate because  many a l ternati ve 

technol og i es ( e . g . , geotherma l , b i omas s ,  CANDU reactors , advanced/modi fi ed 

LWRs , cogenerati on , hydroe l ectri c , advanced converters , l i g ht  water 

breeder reactors , fus i on-fi s s i on hybri d breeders ,  etc . )  were not addres sed . 

Response : 

Di scu s s i on i n  the Suppl ement focu sed on maj or l o ng-term techno l ogi es . 

Al ternati ve nuc l ear technol ogi es such as  advanced/modi fied LWRs , CANDU 

reactors , advanced converters , and l i gh t  water breeder reactors e i ther 

extend the uran i um re source base  on ly  modestly , or ,  based on  i ndu stry pl ans , 

are not l i ke ly  to be competi t i ve ; therefore , these opti ons  cannot be con­

s i dered true a l ternati ves  to the  LMFBR .  Geothermal , b i omas s , cogenerati on 

and hydroe l ectri c are al l expected to make smal l ,  reg i onal contri butions  

to the l ong-term el ectri c i ty supply . However,  at  the  present time , none 

of these techno l ogi e s  seems to be capabl e of prov i d i ng a maj or port ion  of 

proj ected basel oad capaci ty requ i rements . F u s i on-fi s s i on fi s s i on hybri d 

reactors are con s i dered to be one facet of the fus i on opti o n ,  wh i c h  i s  

di scu ssed . I t  i s  recogn i zed that wh i l e  th i s  concept i s  not the subject of 

exten s i ve research i n  th i s  country ,  i t  i s  rece i v i ng s i gn i fi cant attention  

abroad , parti cu l arly i n  the USSR . As  stated i n  the  S uppl ement ( page 94 ) : 

"So l ar  el ectri c  and fu s i on were the two tec h nol ogi es s i ng l ed out i n  

ERDA- 1 53 5  a s  maj or cand i dates , i n  addi ti on to the breeder ,  to prov i de an  

essent i al ly i nexhausti b l e source of energy to hel p meet the Nati on ' s  
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el ectri cal energy needs i n  the next century .  These are st i l l the primary 

cand i date s for meet i ng l ong-term U . S .  e nergy need s .  Government po l i cy i s  

that pub l i c  s pend i ng i s  appropr i ate i n  l ong-term energy research , where 

t he ri sks  and potent i al payoffs are h i g h . 1 2  The LMFBR , so l ar el ectric 

and fus i on programs are al l be i n g  pur sued . "  

I n  add i t i o n , many of the se al ternat i ve techno l og i e s  were d i scussed i n  

WASH-1 535 ,  a s  s hown i n  the fo l l owi ng tab l e :  

Technol ogy 

Hi gh-Temperature 
Ga s-Cool ed Reactors 

Li ght Water 
Breeder Reactors 

Gas-Cool ed Fast 
Breeder Reactors 

Hydroel ectric  

Geothermal 

B i omass  
(Organ i  c Wa stes )  

CANDU Reacto rs 

Comment ( Letter #1 1 ,  pages 18-1 9 ) : 

Sect i o n  i n  WASH- 1535  

6A . 1 . 2  ( Vo l ume I I I )  

6A. 1 . 3  ( Vo l ume I I I )  

6A . 1 . 4  ( Vo l ume I I I )  

6A . 3  (Vo l ume I I I )  

6A . 4  (Vo l ume I I I )  

6A. 6 . 5  ( Vo l ume I I I )  

(Vo 1 ume V )  

The DE IS does not compare commerc i a l i za t i on goal s and read i ne s s  d ates 

for al ternat i ve techno l og i es . The DOE so l ar photovol tai cs  goal of $ 700/peak 

kw by 1986 wa s c i ted as maki ng th i s technol ogy compet i t i ve for central 

stat ion  ut i l i ty a ppl icat i o n s . 
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Response : 

The Suppl eme nt does consi der wi nd , so l a r photovol tai cs , so l ar thermal , and 

geothermal  ene rgy as potenti al  l ong-term contri butors to the nati onal energy 

supply . Howeve r ,  the Suppl ement  does no t gi ve equal we i g h t  to every c on­

tri buti ng or po tenti al ly  c ontri buti ng technol ogy ,  but  rather emphas i zes 

technol ogi es th at are expected to make maj or contr i bu tions  to energy supply 

in the foreseeabl e fu ture . Maj or contri butions  are not expected from wi nd , 

sol ar-el ectri c ,  or  geothermal energy i n  the near term . Mi drange proj ecti ons 1 

to the year 2000 show prima ry energy di spl acement  i n  el ectri c i ty producti on 

to be 0 . 5  quads by wi nd , 0 . 4  quads by geothermal ene rgy , a nd 0 . 14 quads by 

sol a r-el ectr ic  tec hnol ogi es . Th i s  total of j u st  over 1 quad comp ares wi th 

a proj ected to tal of ove r 32 quads due to coal and nuc l ear energy . 

The proj ec ti on of a rel ati vely mi nor rol e for these technol og i es i n  

the near term i s  cons i s tent wi th the vi ew o f  the CONAES s tudy o f  the 

Nati onal Research Cou nc i l : 2 

"Because of thei r hi gher economi c cos ts , sol ar  energy technol ogi es 

other than hydroel ectri c power wi l l  probably not contr ibute muc h more 

than 5 percent  to energy supply i n  thi s century , un l ess  th ere i s  mass ive  

gove rnment i ntervent i on i n  the ma rket  to  pena l i ze use of  non-renewab l e 

fuel s and subs i di ze the use of renewabl e energy resources . "  

The DOE cost goal of $ 700 per peak k i l owatt by 1986 i s  c i ted as evi dence 

th at sol ar  photovol tai cs coul d be competi ti ve for centra l  s tation  appl i ca-

tio n s .  I n s tal l ed i n  a uti l i ty system , th i s  goal corresponds to about  $2 

per peak watt , as  abou t two-thi rds of the sys tem cos t i s  due to non­

pho tovol tai c  ap para tus . 3 At th i s  l evel , so l a r pho tovol tai c el ectri c i ty 

1 .  DOE/PE -0029 , " Energy Proj ec ti ons to the Year 2000 , "  J u l y  1 981 , pages 9-7 , 
9-8 , 9-9 , a nd 10-9 . 

2 .  CONAES , op . c i t .  page 7 1 . 
3 .  EPR I  Journal , Dec . 1 981 , page 51 . 
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beg i ns to be compet it i ve wi th the most expens ive  ut i l i ty el ectr i c i ty 

today , peak-period el ectri c i ty produced by o i l - f i red power un i t s . 3 

The cost target i s  st i l l cons iderab ly  above today ' s cost fo r el ectric ity 

ge nerated by new n uc l ear or coal -fi red powerpl ant s .  Si gn i fi c ant di s­

pl acement of basel oad ca pac i ty woul d requi re i ntegrat i on o� storage 

c apac i ty i nto the photovol ta ic  system , t hus  i ntroduc i ng a further eco nomi c 

di sadvantage . 

It s hou l d al so be po i nted out that $2 per peak watt i n stal l ed i s  a goal , 

and that present photovol ta i c s  system costs  are around $30 per peak 

watt i n stal l ed3 • The target cost may be too opt imi st i c , 4 , 5  and the 

outl ook for ac h iev i ng the goal by 1 986 i s  uncerta i n . 3 , 4  

Pe ak-period  el ectr ic i ty prod uc ed i n  o i l - f i red powerpl ant s a l so represents 

the cost target fo r so l ar-thermal el ectr ic  pl ants and wi nd t urbi nes . 

These al so represent i ntermi tte nt el ectr i c i ty sources . Geot hermal pl ants , 

however , prov i de ba sel oad el ectr i cal capac i ty .  

Reduc i ng cost s to acceptab l e  l evel s i s  a maj or prob l em i n  the devel opme nt 

of so l ar-thermal el ectric  pl ant s .  E l ectr ic i ty from the Themi s so l ar 

el ectric  pl ant i n  France i s  expected to cost a l most 25  t ime s as muc h as  

that from Su perphen i x , t he fi rst ful l - sc al e LMFBR pl ant6 • I n  the U . S . , 

d i rect cou pl i ng of sol ar-el ectric  pl ant s wi th oi l or gas-fi red pl ants i s  

cons i dered a promi si ng tec hnol ogy , prov ided s i gn i fi cant cost reduct ions  

4 .  CONAES , O P e  c i t .  page 368. 
5. EPR I Journal , Dec . 1 981 , pages 46 and 7 6 .  
6 .  The Energy Da i l y ,  Jan uary 2 1 , 1 981 , page 2 .  
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can be  effected . 7 
Near-term compet i t i o n  wi th convent i o na l  basel oad 

generat i ng pl ants does not appear fe asi b l e  and i s  refl ec ted i n  the DOE 

proj ect i ons . 1 

S im i l arly , wi nd energy c an be expected to make smal l ,  l ocal  contr ibut i ons  

i n  a fue l -saver mode over the  next two decades . Econom i c  devel opment of  

h i gh- grade geothermal resources i s  a l so ex pected . The 0 . 9  q uads of 

pr imary e nergy proj ected to be d i spl aced by the se two tec hno l og i es by the 

year 2000 i s  based on the assumpt i o n  that present technol og i c al d i ff i cu l t i e s  

c a n  b e  overcome8 • 

The importance of  the  cumul at i ve effect of smal l contr i but ions  from 

many techno l og i es to the overal l nat i o nal energy suppl y  i s  recogn i zed . 

Neverthel ess , i t  seems appropri ate to restr ict  the Su ppl ement to a 

di scuss i o n  of  maj or future contri butors to the nat i o n ' s el ectr i c al 

capac i ty .  I ndeed , so l ar photovol ta ics  i s  ment i oned throughout the 

Su ppl ement as a potent i a l ly  s i gn i f i cant contri buto r in the l ong term , 

a l ong wi th coal , fus i o n , a nd the LMFBR . However , i t  i s  not obv i ous that 

photovol ta i c s  wi l l  be in d i rect compet i t i on wi th these other technol og i es , 

g i ven i t s  i nterm i ttent nature as a powe r source .  Operat i ng as  a fue l - saver 

i n  the ut i l i ty mode , i n  i ndustr i a l appl i c at i ons , a nd i n  areas not serv i c ed 

by a central el ectr i c i ty d i st r i b ut i on  system , s o l ar photovol ta i c s  coul d 

co ntr i bute s i g n i fi c ant ly  i n  a compl ementary rol e .  

Add i t i onal  i nformat i o n  co ncern i ng commerc i al i za t i o n  goal s fo r al ternat i ve 

tec hnol og i es i s  g i ven i n  the fo l l owi ng tab l e . 9 

7 .  EPR I Journal , December 1981 , page 40.  
8 .  DOE/PE -0029 , pages  9-7 and 9-8 . 
9 .  DOE/PE -0040 ( Vo l . 2 ) , Sun set Rev i ew ,  Prog ram-by-Prog ram Ana lys i s ,  

Februa ry 1982 . 
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1 0 .  
I I . 
1 2 .  
1 3 .  

Technol ogy 

Sol ar photovol ta i c s  

Wi nd energy systems 

Ocean  thennal 
energy convers i o n  

Sol a r  t hennal 
( ut i l i ty e l ectr i c  power )  

DOEjPE -0040 ( Vo l . 2 )  , page 
DO EjPE -0040 ( Vo 1 .  2 )  , page 
DOEjPE -0040 ( Vo 1 .  2 )  , page 
DOEjPE -0040 ( Vo l . 2 )  , page 

Goal s 

$1 . 2 5  per peak  watt i n stal l ed  

by fi sc al year 1988 . 1 0  

2 , 000 peak megawatts t o  be 

produced i n  fi scal year 1 988 . 1 0  

Reduce average cost o f  el ectric ity 

from wi nd energy systems  to l evel 

compe t i t i v e  wi th  conventi onal 

systems by 1988 . 1 1  

Reach total wi nd energy system 

capabi l i ty of 800 MWe by 1 988 . 1 1  

As stated i n  Su ppl ement ( page 109 ) 

and i nstal l at i o n of 10 , 000 MWe of 

commerc i al capac i ty by 1 999 . 1 2  

$ 1 , 300 per kWe by 1985_87 . 1 3  

146 . 
1 59 .  
162 . 
1 56 .  
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7 .  Env i ronmental Impacts of Al ternat i ve Long-Term Technol og i e s  

Comment ( Letter #2 1 ,  a ttachment 1 ,  pages 14-1 6 ) : 

I I We d i sag ree wi th the statement at the beg i nn i ng of the sect i on on the 

Env i ronme ntal  Impacts  of Al ternat i ve Lo ng-Term Technol og i es wh i c h  

state s : I Comparat i ve q uant i tat i ve analyses o f  a l ternat i ve l ong-term 

techno l og i es are not pos s i b l e  at th i s  t ime . 1 ( DE IS p .  2 1 3 )  I n  fac t ,  

exten s i ve q uant i ta t i ve envi ronmental assessme nts have been do ne for both 

convent i o na l  and renewa b l e  energy so urces  • • • •  

I IThese works shou l d be rev i ewed and i ncorporated i nto a comparati ve 

asse s sment of env i ronmental impacts .  They d o  not eval uate � 

env i ronme nta l  ri sks , nor do they c l a im to . Neverthe l ess , t hey prov i de  

useful  i nformat ion  on ri s k  a ssessment methods and drawback s ,  actual  

occ u pati onal and publ i c  heal th and safety r i sks , and they are careful  to 

h i gh l i g ht  tho se r i sks  that cannot presently be i nc l uded due to l ac k  of  

data . 1I 

Response : 

The i n i t i a l stateme nt i n  the Su ppl ement ha s been del eted and repl aced 

wi th a rev i sed i n troductory sentence for the seco nd parag raph on page 214 .  

The references referred to  i n  the  ful l comme nt , and rel ated references , 

were rev i ewed . They were not i ncorporated i nto a comparat i ve assessment 

of env i ronme ntal impacts because there were sub stant i a l q uan t i tat i ve 

d i fferences among them ( e . g . , i mpact s est imated by Hol dren et a l . often 

d i ffered from tho se est i mated by I n haber by o ne or more orders of mag n i t ude ) . 
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Comment ( Letter #2 1 ,  attachment 1 ,  page 1 5 ;  #6 , page 1 ) : 

"The  l i st of impact s i n  Tab l e  1 1  i s  g ross l y i ncompl ete : 

' Water Use , '  and two ' Construc t i o n  Mater i al s '  e st i mates . 

of thi s sc anty data , t he DE IS concl udes : 

' Land Use , '  

On the bas i s 

' I t can  be i n ferred from th i s tab l e that the env i ronmental 

impacts a ssoci ated wi th construc t i o n  wi l l  be l es s  for the 

LMFBR than for most other l ong-term techno l og i es . ' (DE IS P .  2 13 ) "  

Thi s statement i s  m i sl ead i ng/ i ncorrect . 

Response : 

It i s  ag reed that thi s statement i s  m i sl ead i ng .  It ha s been  del eted 

from the text of the Suppl ement . 
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8 .  Purpose of and Need fo r the LMFBR Program 

Comment ( Letter #2 1 ,  a ttachme nt 1 ,  pages 10  and 1 1  and attachme nt 3 ,  

page 1 6 ; # 1 1 ,  pages 26 and 2 7 ) : 

The DE I S  fa i l s  to provi de data su pport i ng i ts concl u s i o n  that LMFBR cos ts 

wi l l be competi ti ve wi th LWR cos ts . The DE I S  concl u s i o n  that LMFBR 

devel opment  i s  favored by projected cos ts of el ectri c i ty from the LMFBR i s  

i na ppropr iate when the unce rtai nty i n  LMFBR cos t est imates i s  con s i dered . 

Re spon se : 

E s ti mated de l i ve red costs of el ectri c i ty ,  a nd the unce rta i nty a s soci ated 

wi th the est ima te , a re a con s i derati on i n  DOE ' s  recommendat ion  for 

al l ocation  of research  a nd devel opment fu nds . 

I t  i s  true that stud i es exi st  wh i c h  es t imate that the LMFBR wi l l  not be eco­

nomi cal ly  competi ti ve wi th LWRs unti l the second hal f of the next cen tury . l 

I t  i s  a l so true that other studi es exi st wh ich  es tima te a muc h earl i er date 

fo r LMFBR  competi ti venes s . 2 That so wi de a va r iat ion  ex i sts  s i mp ly  

refl ec ts the sens i ti v i ty of the re su l ts  to as sumpt ions  of  future events 

( e . g . , di scou n t  rates , ura n i um co sts , future p l ant cos ts for bo th LWRs a nd 

LMFBR s ,  numbe rs and performa nce characteri st i c s  of pl a nts  depl oyed ,  etc . ) .  

1 

2 

B .  Chow , Econom i c  Compari son of  Breeders and  L i gh t  Water Reactors , 
Pan  Heuri st ics  Corp . ( 1979 ) . 

See , for examp l e :  

C .  E .  T i l l ,  et  a l . ,  Fast  Breeder  Reac tor Studi e s ,  ANL-80-40 , Argonne 
Nat ional  Laboratory ( 1980) . 

M .  K .  Wh i te and E .  T .  Merri l l ,  E va l uat ion  of the Commerc i a l  FBR  I n troducti on 
Date , PN L-3597 , Pac i fi c  Northwest  Laboratory ( 1981 ) . 
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The LMFBR i s  s uffi c i entl y  advanced i n  the U . S .  and other countr i e s  to al l ow 

cost compari sons wi th  ex i st i ng technol og i es .  The Br it i sh report a capi tal 

cost goal for t he i r  Commerc i al Demonstrat i o n  Fast Reactor ( CDFR)  of no 

more than 20% above Advanced Ga s Reactors ( AGR s )  or  no more than 40% above 

the new U . K . PWR . 3 As wi t h  al l compari sons  between LWRs  and LMFBRs , t he 

l atter can have a somewh at hi gher capi tal cost and st i l l  be cost-compet it i ve 

s i nce fue l costs wi th  the LMFBR are expected to be l ower .  

I n  France , S u perphe n i x  I costs  appear rough l y i n  l i ne wi th  t he concl u s i on 
. 

above . Even an organ i zat ion  known for i t s  oppos i t i o n  to the French breeder 

program ( GS I E N )  has  reported a Su perphen i x  I cost e st imate of $2 . 2  b i l l i on  

( 1 981 dol l ars , see Nucl eon i cs Week , March 1 2 , 1981 ) ,  or  $ 1830j kwe . Such  a 

capi tal cost for a nucl ear p l ant wi th  fuel cost s even l ower than those 

for an LWR s impl y c annot be  termed uncompet i t i ve .  

I n  the U . S . , t he co sts  of the CRBRP  ( e st i mated at $3 . 2  bi l l i o n )  are 

apprec i ab l y  h i gher than that wh i ch wou l d be commerc i al ly  compet i t i ve 

for a 3 50 MWe pl ant . Cl earl y ,  t hough , t he CRBRP i s  not a commerc i al 

prototype . Among other factors i t  i s  fi rst-of-a-k i nd and s i gn i f i c antl y 

smal l er i n  s i ze than i s  cons idered opt imum for a commerc i al nucl ear pl ant . 

I n  add i t i o n , t he del ays i ncurred by t he proj ect , for exampl e dur i ng the Carter 

Admi n i strat i o n  where the Congress opposed cancel l at i o n  but the Admi n i strat i o n  

prevented con struct i o n  act i v i t i es , h ave added to  t he  proj ect cost . 

3 Nucl ear News , Americ an Nuc l ear Soci ety , i,  page 6 7  ( October 1981 ) .  
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Comment ( Letter #1 1 ,  pages 1 7  and 18 ; #2 1 ,  a ttachment 3 ,  pages 14 and  15 ) :  

The Suppl eme nt does not j u st i fy the need to repl ace o i l  con sumption  wi th 

el ectri c i ty consumption . The potenti a l  ro l e for nuc l ear-generated el ec-

tri c i ty i n  any o i l  substi tut i on process  i s  sma l l .  Al so , the Suppl ement 

doe s not
' 
con s i der the rol e of o i l  conserva t i on in  the tra n spo rtation  secto r .  

Response : 

The rol e of nuc l ea r-generated el ectri c i ty has recently been s tated1 , 2 as  

contri bu ti ng to the di spl acement of oi l  from the  el ectri c i ty-generati ng 

sector to other h i gher-val ue uses . The sub sti tuti on for o i l  and  natural 

gas i s  percei ved to be a l ong-range probl em , but there i s  a s i gni fi cant 

impetus to beg i n now to make ava i l ab l e for the future l arge-sca l e ,  

i nexhau s ti bl e energy tec hnol ogi es . Si nce 70% of  the u . S .  energy dema nd i s  

suppl i ed by o i l  and natural gas ,  a nd s i nce oi l a nd ga s production even at 

current  ra tes through the year 2000 may be extremely d i fficu l t and expens i ve 

to ac h i eve , 3 substi tute energy suppl i es may become very desi rab l e .  

El ec tri c i ty can substi tute for scarce oi l and  ga s fuel s i n  a l l end u se 

sectors of the economy . E l ectri c i ty price  growth i s  expected to be l e ss  

4 than for o i l  and gas . Accordi ngl y , addi ti onal  el ectri c i ty use coul d 

di spl ace o i l and ga s i n  the res i dent i a l  sector ( e . g . , heat pump s ) , i n  the 

1 Report to the Congress , Departme nt of E nergy O rgan i zat i o n  Act ,  Sun set 
Rev i ew ,  Summa ry Report , DOE/PE -0040 ( Vo l . 1 )  page 19 ( 1982 ) . 

2 

3 

4 

Nati onal  E nergy Po l i cy P l a n ,  House Document  No . 97-77 , J u l y  1981 , page 1 5 ;  
a nd DOE/S-0008 , The National  E nergy Po l i cy P l an , J u ly  1981 , pages 7 a nd 1 1 . 

E nergy I nfo rma ti on Admi ni stra t i on , DOE/E I A  1 981 Annual  Report to Congress . 
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i ndu stri al  sector ( e . g .  new processes ) ,  and i n  the tran sportation  sector 

( e . g . , e l ectric  veh i c l es ) .  Based on op timi sti c  assump ti ons abou t expanded 

el ectri c i ty use , the addi ti onal potenti al  coul d be anywhere from one and 

one-hal f to five quads of el ectric i ty ,  equiva l ent to di spl aci ng between 

one an d four mi l l i on ba rrel s of o i l  per day . 

The Suppl ement uses  the poten ti a l  substi tut ion of el ectri c i ty for o i l  a s  

pa rt o f  the rati ona l e for expecti ng el ectri c i ty growth rates somewhat 

h i gher than growth rates for total energy . The present N ati onal Energy 

Po l i cy P l an5 and recent energy use data support th i s  argument . For 

exampl e ,  between the years 1979 and 1980 , the total U . S .  energy u se 

dec l i ned 3 . 4% bu t el ectri c i ty producti on i ncreased 1 . 7% ( 1980 Annual 

Report to Congress , D OE/E IA-07 1 3 ( 80 ) /2 page 155  and page 7 ) .  About one 

mi l l i on barrel s of o i l  per day , mos tly res i dua l  o i l , are con sumed i n  the 

producti on  of el ectri c i ty .  For the past several years , the amount of oi l 

u sed i n  el ectri cal  generation has  been ap proximately equal  to tha t imported 

from Saudi Arabi a .  Repl ac i ng oi l and gas fi red el ectri cal  generati ng 

cap aci ty and u si ng el ectri c i ty generated by other fue l s l i ke ly wi l l  

contribute i n  some measure to substi tu tion  for oi l and gas .  

Some changes have been made on page 28 of  the Suppl ement to c l arify th i s  

i ssue .  A s econ d chang e o n  page 28 o f  the Suppl ement repl aces the exampl e 

of el ectri c vehi c l e ,  wi th the examp l e of h i gh-eff ic i ency heat pump s i n  

the commerc i al /res i dent i al sector . Suc h heat pump s  are expected to 

have a greater impact on oi l sub stituti o n  than the el ectri c vehi c l e .  

Con servation , eff i c i ency improvements , and  al ternate l i q u i d  fue l s are 

of great impo rtance wi th i n  the tran sportati on sector and can have a 

s i gn if i cant effect on overal l o i l  con sump tion . However , such  advances 

5 
Nati onal  Energy Po l i cy P l an ,  op c i t .  
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are not l i kely to have a s i gn i f i cant effect on any of the var ious  l ong­

term el ectri c i ty supply opti on s .  

Comment ( Letter #1 1 ,  pages 20 and 2 1 ; #2 1 ,  a ttachment 1 ,  page 6 and 

attachme nt 3 ,  pages 1 1 - 1 4 ) : 

The Suppl ement overestima tes the future demand for energy i n  gene ral and 

for el ectri c i ty i n  pa rt i cu l ar  and u ses  i nappropri a te analy ses  i n  estab -

l i s h i ng fu ture dema nd . 

Respon se : 

The Suppl ement doe s take a reasonab l e  pos i ti on on poss i b l e future energy 

and el ectri c i ty dema nd and the Suppl ement ' s  d i scuss i on of future dema nd 

i s  supported by h i s tori cal  da ta and i s  i n  many i ns tances not greatly a t  

va ri ance wi th th e stud ies  c i ted by the S tate o f  Cal i forn i a .  

I t  shoul d be noted that the Suppl ement i s  not i ntended to be a deta i l ed o r  exh au s-

t ive s tudy of  future trends i n  the economy or  in energy u se .  There have been 

many such studi es conduc ted recently and the current DOE energy supply and demand 

proj ecti ons al ong wi th compari sons  wi th other proj ect i ons  have been pub l i s hed . 1 

A s tudy of  th e i nterrel ati ons h i ps of energy and the economy was a l so publ i shed 

by DOE . 2 Appendi x  F ( page 4 )  notes the wi de range of proj ecti ons con s i dered 

by the CONAES pane l . 3 The energy u se data and economi c data are u sed i n  

the Suppl ement to present background i nforma ti on to support the need to 

devel op l ong- range el ec tri c i ty supply tech nol ogi es of al l types .  I n  order to 

to cl ari fy the rol e of the economi c and energy u se date i n  the Su ppl ement ,  

addi ti ons have been made to the text of  the Su ppl ement on  page 30 . 

As stated on page 30 of  the Suppl ement , one purpose of wri ti ng the 

Supp l eme nt was because II there have been some s i gn i f i cant quanti tati ve 

cha nges i n  the tren ds i n  U . S .  e nergy con sump ti on and i n  the percei ved 
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fu ture growth i n  energy demand ll s i nce 1975 . I t  i s  spec i fi cal ly  po i nted 

out that the rate of i ncrease i n  energy demand has been reduced . 

H i stori cal data , i nc l ud i ng years through 1980 , a re presented i n  Appendi x F 

to i l l u strate the GNP-energy cons umpti on trends . The Suppl ement does 

recogn i ze that the GNP-energy con s umpti on rel ati ons h i p  i s  fl exi b l e .  No 

effort i s  made i n  the Suppl ement to draw quanti tati ve projections  from the 

GNP -energy con sumpti on data . The only conc l u s i on drawn i s  that future 

econ omi c growth i s  l i ke ly  to be accompani ed by some future , pos i ti ve  

energy demand growth . 

The c l a i m  by the State of C al i forn i a  that the Suppl ement as serts that 

a heal thy economy depends on a II h i gh li energy growth rate i s  a mi s i nter-

pretati on of the Suppl ement .  After conc l ud i ng that some future total -

energy demand i nc rease i s  probabl e ,  the S u ppl ement ci tes h i stori cal 

evi dence ( page s  F-3 a nd F -4 )  wh i c h  i nd i cates that el ectri c i ty has , wi thout  

excepti on  i n  the years 19 50-1 980 , i ncreased i ts share of  the total u . S .  

energy market .  These data , comb i ned wi th a l ong-term need to substi tute 

for oi l and ga s consumpti on , l ead to the concl u s i on i n  the S uppl ement 

that demand for el ectri c i ty ,  from a l l sources , wi l l  probabl y  grow at a 

fa ster rate than total energy demand . Th i s  concl u s i on i s  i n  agreement 

wi th the Nati onal Energy Pol i cy P l an . 4 

The Suppl ement does recogn i ze that any speci fic estimate of future energy 

or el ectri c i ty demand i s  h i gh ly  uncerta i n .  The 3% val ue for el ectri cal 

energy growth stated on  page F-7 of the S u ppl ement i s  the pres ent DOE 

estimate and i s  con s i dered reasonabl e . 2 

1 Energy Proj ecti ons to the Year 2000 , DOE/PE-0029 , J ul y  1981 . � I nterrel ati on s h i p s  of Energy and the Economy , D OE/PE-0030 , J ul y  1981 . 

4 CONAES , op . c i t . , page 9 .  
Nati onal E nergy Pol i cy P l an , op . c i t . , page 2 1 . 
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Commen t  ( Letter #1 1 ,  pages 24 a n d  25 ; #2 1 ,  a ttachment 1 ,  pages 5 a n d  9 

and attac hment 3 ,  pages 17  and 18 ) :  

Lower proj ecti ons  fo r LWR dep l oyment wi th dec reased uran i um demands and 

i ncreased es t ima tes  of  uran i um resources remove a fundamental rat ional e 

for devel opment of the LMFBR . 

Respon se : 

The avai l ab i l i ty o f  natural uran i um ,  i . e . , depl eti on of u ran i um resources 

i n  LWRs , i s  but one facet of the total rati onal e for devel opment  of the 

LMFBR . The fundamental rati onal e i s  that  i nexhau s ti bl e energy tec hnol ogi es  

are essenti a l  to  sati s fyi ng future U . S .  and  worl d energy needs . Fa i l u re 

to devel op as advanced and promi si ng an i nexhau s ti b l e  energy tec hnol ogy as  

the LMFBR on the premi se tha t  it  i s  not  pres ently needed coul d prove costl y  

i n  the future . 

I f  the expectati on we re that l a rge numbers of LWRs wou l d be depl oyed , 

wi th assoc i a ted h i gh dema nds on urani um re source s ,  then a nuc l ear  energy 

fu ture i s  condi ti onal  on devel opment of the LMFBR . Suc h wa s the case as  

l ate a s  the early 19 70s , when severa l  hun dred LWRs were expected to 

depl ete U . S .  u rani um re sources by the end of th i s  centu ry . Rel axati on of 

th i s  dema nd does  not mean  that the LMFBR opti on s hou l d be c l osed , bu t only 

that  the uran i um resource i ssue may no l onger be a domi nant factor i n  

the timi ng of LMFBR depl oyment . Neverthel ess , resource depl eti on rema i n s 

an i s sue i n  that LWRs wi l l  u l t ima tel y be  drawi ng on a urani um resource 

base that i s  becomi ng more scarce and more expens i ve ,  the reby enhanc i ng 

the competi ti veness  of al l other tec hnol og ies  avai l ab l e ,  i nc l ud i ng the 

LMFBR . 
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Improved condi ti ons  wi th re spect to urani um re sources s hou l d be no more 

val i d  a rea son to s u s pend LMFBR researc h  and devel opment .  than i t  wou l d 

be a val i d  reason to forego any other .  or  al l .  of the i nexhau sti b l e  

el ectri c i ty technol og i es . 

Comment ( Letter #1 1 .  page 19 ) :  

The Suppl ement i gnores potenti al savi ngs i n  el ec tri c al generati ng capac i ty 

from end- u se effi c i ency i mprovements i n  home appl i ances and commerc i al 

l i gh ti ng .  

Respon se : 

End-u se eff i c i ency i mprovements are di scu ssed i n  the Suppl ement on pages 

F-2 . F-3 . a nd 32 . The speci f ic  sav i ngs quoted by the commenter have 

certa i nly not been demonstrated and are not rea sonabl e .  The commenter 

proj ects sav i ngs of 150 . 000 MWe by i mprovements i n  home appl i ances . wi th 

another 100 . 000 MWe savi ngs projected fo r commerc i al l i ghti ng . These two 

projected sav i ngs ( 250 . 000 MWe ) represent about 23% of the projected year 

2000 U . S .  generat i ng  capac i ty .  I n  1980 . appl i ances and commerc i al l i ghti ng 

represented about 19% of the total U . S .  e l ectri cal ge nerati ng  capac i ty .  

The projected 250 . 000 MWe sav i ngs appear u nreasonab l e becau se  home 

appl i ance  a nd comme rc i al l i ghti ng e l ectri c i ty u sage cannot be reduced to 

zero .  

Comment ( Letter #1 1 .  p age 2 2 ) : 

Pe r cap i ta energy use  data for Cal i forni a and abso l u te energy effi c i ency 

data for othe r cou ntri es  i nval i date the Suppl ement ' s  conc l u s i on concern i ng 

el ec tri c i ty growth rates . 
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Response : 

The data i n  the Suppl ement ( pages F-3 and F-4 ) s how that el ectri c i ty has 

i ncreased i ts share of the total U . S .  energy supply c onti nual ly  s i nce 1950 . 

I n  addi ti on , the exampl es  of Cal i forn i a  or other countri es shoul d not be 

taken as  the bas i s  for nati onal pol i cy si nce energy c ons ump tion patterns 

in Cal i forn i a  or othe r coun tri es  may not bear any rel ati onsh i p  to the res t  

o f  the U . S .  due to di fferences i n  i ndu stri es , l i vi ng pattern s ,  and c l imate . 

Comment ( Letter # 1 1 , page 19 ; #2 1 ,  attachment 3 ,  pages 5 ,  6 ,  1 3  and 22-24 ) : 

The Suppl ement does not adequatel y take i nto account the contributi ons  

from conservati on and  end-u se effi c i ency improvements . 

Respon se : 

The Suppl ement does present the recent data for energy effi c i ency improve­

ments on pages F-2 and F-3 . Total energy consumpti on trends are di sc u ssed 

on pages F-1  and F-2 . I n  the con text of the Suppl ement , conservati on i s  

the reducti on  o f  energy consump ti on ( e . g . , dri v i ng fewe r mi l es )  and improve­

me nts in energy effi c i ency ( e . g. , getti ng more mi l es oper gal l on ) . The 

effects of con servati on are refl ected i n  energy consumption trends . End-use 

effi c i ency improvements prov i de the same end u se wi th the consump tion of 

l e ss energy ( e . g . , dri vi ng the same number of  mi l es wi th a hi gher mi l es-per­

gal l on veh i c l e ) . The  Suppl ement  exami nes end-use effi c i ency c ha nges by 

exami ni ng the ra ti o of  gros s nati onal product  to total nati onal energy 

consumpti on . These data on pages F-2 and F-3 show that energy effi c i ency 

i nc rea sed very sl owly from 1950 to 1965 and then decreased si gni f i cantly 

between 1965 and 1970 . Between 1970 and 1976 energy eff ic i ency regai ned 

i ts sl ow i ncrea se . 

began to i ncrease . 

Begi nni ng i n  1977 the rate of  effic i ency imp rovements 

The data for the decade of the 1970s are : 
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Year 

1971 
1972  
1973 
1 974 
1975 
1976 
1977 
1 978 
1979 
1980 

%Effi c i e ncy* 
�rovement 

0 . 73 
1 . 25 
1 . 1 1  
0 . 86 
0 . 66 
2 . 7 1 
1 . 62 
2 . 63 
3 . 2  ( est imate ) ** 

The average of the 1972-1 97 9 improvement val ues g i ves  the 1 . 5% quoted 

on page 32 of the Supp l ement . I nc l u s i on  of the 1980 est imate g i ves an 

average of 1 . 6% .  The i s sue i n  the  an al ys i s  of the data i s  how many years 

to i nc l ude i n  any extrapo l at i o n  to future effi c i e ncy improvement s .  Th i s  

i s s ue wa s addressed i n  the Nat i o nal Energy Po l i cy P l an 1 where it  wa s 

noted that the importance of short-term changes i n  energy cons umpt i on 

pattern s s hou l d not be exaggerated . The po si t i o n  i n  the Su ppl ement i s  

that i t  i s  i n appropr i ate to i nc l ude on ly  the l ast few years of the decade 

of the 1970s because of the extreme r i se in energy cost s , wh i c h  i s  not 

l i ke l y  to be repeated . Sim i l arl y ,  t he data from the l ate 1960s s howi ng 

effi c i ency dec reases are not i n c l uded because it is un l i ke l y  that th i s  

" cheap e nergy" era wi l l  be repeated . 

The 1 97 1 -1 980 average of 1 . 6% annual  effi c i ency i mprovement i s  con s i dered 

a reasonab l e  est imate of susta i nab l e ,  decade-average ann ua l eff i c i e ncy 

improvements .  The Nat i onal Energy P l an proj ect s  effi c i e ncy improvements 

of 1 to 1 . 5% per year for the com i ng decades . The effects  of e nergy 

1 Nat ional Energy Pol i cy Pl an , op  c i t . , page 1 6 .  

* Source - Su ppl ement , Append i x  F ,  references  1 ,  2 ,  a nd 3 .  
** Source - Wa l l Street Journal , February 23 , 1 982 . 
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effi c i e ncy i mprovements were a l so d i sc ussed i n  the recent ERAB report . 1 

The i nc l us i on i n  the Su ppl ement of  e ffi c i e ncy improvement s i s  a s i g n i fi c ant  

change from earl ier d i scuss i on s  and  cannot be  character i zed as  i g nor i ng 

the contr i b ut ion  of conservat i o n  and effi c i e ncy c hanges . To c l ar i fy 

further the d i scuss i o n  i n  the Su ppl ement , a word i ng change has been made 

on page 32 of the text . 

Comment ( Letter #2 1 ,  a ttachment 3, pages 19-2 1 ) : 

The Su ppl ement overstates the  advanced state of devel opment of the LMFBR .  

Response : 

It i s  true that  s i g n i f icant work rema i n s  to  be done to br i ng the LMFBR 

to  the po i n t  where commerc i al i za t i o n  can occur . Indeed that i s  why the 

LMFBR prog ram i s  federal ly-funded . But rel at i ve to other i nexhaust i b l e  

el ectr ic i ty technol og i e s that can potent i a l l y  s at i sfy a l arge demand , DOE 

bel i eves that  the LMFBR technol ogy i s  s i g n i f ican t ly  advanced . 

In  the U . S . , t he EBR- I I  has  operated as  an e l ectr ica l  power  stat i o n  

s i nce 1964 .  The Cal i forn i a  comment that  " EBR- I I wa s to  be  operated as  a 

power pl ant but ha s o perated at on ly  about one- hal f of  i t s  des i g n  powe r 

l evel , "  i s  wi thout a ny b as i s i n  fac t .  To the co ntrary ,  t he EBR- I I h a s  

operated at  i t s  des i g n power l evel * of  62 . 5  MWt s i nce 196 9 ,  fo l l owi ng a 

fi ve-year power ascent program . EBR- I I h a s  supp l i ed nearl y 20  MWe to a 

ut i l i ty gr id  dur i n g  th i s  per i od , wi th impres s i v e  capac i ty factor stat i st i c s .  

I n  each o f  the  l ast s i x  years , for exampl e ,  c apac i ty factors have exceeded 

70% ,  a nd reac hed 77%  i n  1981 , i n  s p i te of  the fact that EBR- I I wa s conduc t i ng 

1 Federal Energy R and D Pr ior i t i e s , Re po rt of t he  Research and 
Devel opment Panel , Energy Re search Adv i sory Board , November 1981 . 

* Ba sed on a des i g n  that i nc l uded b l anket fue l , wh i c h  wa s l ater repl aced 
by a refl ector .  
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an experimental fuel s i rrad i at i o n  prog ram dur i ng th i s t ime wh i c h  i t se l f 

penal i zed capac i ty factor performance by at l ea st 3-5%. 

In Franc e ,  prog ress  has  been even more impress i ve .  It is hard ly  fa i r  

to characteri ze the 250 MWe Phen i x  reactor as a II smal l pi l ot pl ant , 1I or 

vague ly  to refer wi thout ampl i fi cat i o n  to Su perphe n i x  at 1 200 MWe as  no n­

prototyp ic  for commerc i al breeder reactors .  Phen i x  has performed we l l  as 

a demonstrat i o n  LMFBR , a nd the capac i ty factor exceeded 70% dur i ng 1 981 . 

Su perphe n i x  operat i o n  i s  sc hed ul ed for 1984 , a nd fo l l owi ng that France now 

i ntends to b u i l d  Su perphe n i x-2 a nd -3 at 1 500 MWe . The l i ke ly  resul t i s  

that  Frenc h LMFBRs wi l l  be commerc i al l y  avai l ab l e  i n  the 1990s . The state­

ment that I I France ' s breeder devel opment prog ram i s  decades away from mak i ng  

any s i g n i fi cant add i t i o n  to the country ' s nuc l ear power s u pp ly ll i s  not  val i d . 

In  the U . K . , t he Prototype Fast Reactor ( PFR )  has  not operated rel i ab ly  

s i nce i t s  construc t i o n .  Probl ems have been due  al most e nt i rel y to poorl y 

desi g ned steam generators , n ot wi th  the reactor performanc e .  The des i g n  

and operat i o n  o f  rel i ab l e  steam generators i s  prec i se l y  the k i nd of 

eng i neer i ng prob l em t hat LMFBR programs , i nc l ud i ng that i n  the U . S . , a re 

desi g ned to so l ve .  Wh i l e  the steam generator i ss ue can be an eng i neeri ng 

prob l em  ( al though  EBR- I I and Phen i x  steam generators have performed we l l ) ,  

i t  i s  not the k i nd of prob l em for wh i c h  sc i e nt i fi c  breakthroughs  are 

requ i red . 

I n  the Sov i et Un i o n ,  t he l argest LMFBR stat i on i n  the worl d ( 600 MWe ) 

began operat i o n  i n  1980 and has  been reported to be operat i ng qu i te 

s uccessful l y  ( N uc l ear News , �, page 72 , October 1981 ) .  The U . S . S . R . 

i ntends to have an 800 MWe stat i o n  i n  operat i on by 1 990 . 

Wi th  re spect to fue l reprocess i ng , i t  i s  true that LMFBR fue l  reprocess i ng 
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i s  more dema ndi ng than wi th LWR fuel for wh i c h  commerc i a l reprocess i ng 

i s  now offered i n  Franc e .  I n  the U . S . , urani um/p l u toni um fuel s have been 

reprocessed for decades i n  the defense programs . A great  deal of reproces­

s i ng expert i se now ex i s ts in  the  U . S . , a nd based on th i s  experi ence i t  i s  

DOE ' s bel i ef that the addi ti onal  di ffi cu l ti es posed by breeder reactor 

fuel s are probl ems tha t wi l l  be sol ved by orderly devel opment .  DOE ag rees 

tha t  " these modi f icat ions  shou l d be demonstrated before proceedi ng to ful l 

i n du s tr i al -scal e breeder fuel reproces s i ng , "  and that i s  one object ive  of 

the DOE fuel cyc l e  p rograms . The need for a ful l i ndu s tri al -sca l e breeder 

fuel reprocess i ng fac i l i ty i s  decades away , and suffi c i en t  t i me i s  ava i l ab l e 

to overcome any eng i neeri ng di ffi cu l t i es . 

S imi l arly , fuel fabr icat ion  i s  not a maj or i s s ue i n  the LMFBR program . 

Oxi de fuel  fabri cat ion  has been demons trated for the FFTF , and  DOE ' s  

co nti nui ng fuel fabri cati on  program wi l l  prov i de fue l  for devel opmental  

p l ants . There i s  h i gh con fi dence that  the DOE fuel fabri cat ion  program i s  

capabl e of l eadi ng to a succes sfu l  ful l -scal e breeder fue l  fabri cat ion  

fac i l i ty ,  when i t  i s  necessary a t  some future time . 

DOE w i she s nei ther to gl o s s  over nor overstate the prob l ems tha t  rema i n  

to bri ng the LMFBR to a poi n t  where the pri vate sector cou l d comme rc i al i ze 

the technol ogy .  Wh i l e breakthroughs  as  wi th p roof-of-pr i nc i pl e i n  fu s i on , 

or co s t  reduct ions  as  wi th sol ar  photovol ta ics , a re not requ i red , a 

s i g n i fi cant  amount  of engi neeri ng  and  engi neeri ng-sc al e demons trat i on i s  

requ i red . DOE s trongly bel i eves  that  the present  LMFBR program i s  

des i gned to address  these engi neeri ng probl ems i n  an orderly and sys temati c 

way . Evi dence from other LMFBR programs i ncreases confi dence i n  the DOE 

po s i t i on .  
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Comment ( Letter #2 1 ,  a ttachment 1 ,  pages 4 and 1 2 ,  a nd attac hment 3 ,  

pages 3 ,  4 ,  8 and 2 6-28 ) : 

The Su ppl ement i s  defi c i e nt because i t  does not d i scuss  the  effects of 

spend i ng LMFBR program funds on other energy-rel ated prog rams such as 

con servat i o n  or al ternat i v e  techno l og i e s .  

Response : 

Di sc us s i ons  of e nergy research and devel opment fun d i ng pr i or i t i es are 

ne i ther appropr i ate nor usefu l  in th i s  Su ppl ement . The present Federal 

energy po l i cy i s  s ummari zed in the DOE Energy Pol i cy P l an 1 a nd Sun set 

Rev i ew . 2 Al l energy-rel ated programs are funded accord i ng to the i r  

mer i t s  and Federal fund i ng gu i del i nes . Ba s i ca l l y ,  Federa l researc h  and 

devel opment s pe nd i ng i s  b e i ng l im i ted to " l ong-term , h i gh- ri sk  but 

potent i a l l y  h i gh- payoff techno l og i es "3 where " pr i vate fi nns coul d not 

expect to recoup ,  t hrough profi t s , e nough  of the  benefi t s  of the new 

techno l og ies  to st imu l ate the necessary expend i tures . "3 

1 Nat i o nal Energy Pol i cy P l an , o p  c i t .  

2 DOE/PE -0040 ( Vol . 1 ) , De partment o f  Energy Organ i zat ion  Act , T it l e X ,  
Sun set Rev i ew ,  February 1982 . 

3 Idem , page 1 2 .  
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B .  Spec i f i c  Comment s 

Comment { Letter #1 9 ,  pages 1 and 3 } : 

Impacts on  water qual i ty i n  V i rg i n i a  from a po ss i b l e  acc ident at the 

CRBRP shou l d be addressed in the Su ppl ement . 

Response : 

Matters rel at i ng to the  s i te  spec i fi c  env i ronmental impacts associ ated 

wi t h  the CRBRP have been addres sed i n  NRC ' s  fi nal  E IS for the CRBRP 

{ N UR EG-0 1 39 } . I f  the  NRC determ i ne s  t hat  s i g n i fi c ant changes hav e  

occurred s i nce 197 7 ,  a suppl ement t o  NUREG-0 1 39 wi l l  be prepared . 

Comment { Letter #9 , page I } : 

1I • • •  text i n correct ly  states that the l i fet i me uran i um requ i rements for a 

LWR v ari e s  between 140 and 2 00 ST  U308 • Th i s  i s  the annual  uran i um 

requi  rement s for a LWR .  II 

Response : 

The text ha s been corrected { page 36 , l i ne I } . 

Comment { Letter #9 , page 2 } : 

II Sentenc e  does not make sense i n  i t s  current form . 1I 

Response : 

The text has  been corrected { page F-6 , l i ne  1 9 } . 

Comment { Letter #9 , page 2 } : 

3 . 3$ shou l d be 3 . 3% .  
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Response : 

The text has  been corrected ( page F-7 , footnote ) .  

Comment ( Letter #7 , page 2 ) : 

" The  NSF t ran sferred l ead respons i b i l i ty for so l ar and geothermal  energy 

researc h  to ERDA i n  1975 . Th us on  page 107 , reference to current NSF 

act i v i t i e s  i n  these areas i s  i ncorrec t . "  

Response : 

Th i s  materi al  has been del eted from the text . 

Comment ( Letter #6 , page 1 ) : 

" Under ' I n st i t ut i onal ' o n  page 106 , t he reference to ' l i censi ng requ i re­

ment s '  need i ng to be exam i ned s hou l d be del eted s i nce NOAA has  pub l i shed 

the l i cens i ng requ i rement s for commerc i al OTEC p l ant s ( 1 5 CFR Part 981 ) . " 

Response : 

An appropr i ate footnote has been added ( see page 106 ) . 

Comment ( Letter #6 , page 1 ) : 

li The pa rag raph st art i ng wi th  ' Research and devel opment--- ' at m i d - page on  

page  107 i s  another topi c and  s hou l d be d i fferent i ated wi t h  an appropr i ate 

head i ng . "  

Response : 

An appropr i ate head i ng has  been added . 
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Commen� ( Letter #9 , page 2 ) : 

" Wh at i s  the bas i s for the as s umed AMAD of 0 . 3  �m? " ( pg .  207 , para . I )  

Response : 

The bas i s  i s  g i ven i n  the fo l l owi ng paragraph from WASH-1 53 5 ( Vo l ume I I ,  

pg . 4 . 3-3 7 ) . 

" These rad i onuc 1 ides woul  d be i n  the form of part icu l  ates of Pu02 , 

U02 , a nd ( U-Pu } 02 . The mass  med i an part ic l e  d i ameter of the Pu02 

powder used i n  the m i xed-ox i de  pl ant wo ul d be primari l y  i n  the range 0 . 2  

to 3 0  �m ; a bout 10% wo ul d hav e  a s i ze l es s  than 1 �m . The U02 powder 

woul d have  a mass  med i an part i c l e d i ameter l es s  t ha n  1 �m . The maj ori ty 

of the part icu l ates rel ea sed wo ul d be expected to have a ma s s  med i an 

d i ameter of about 0 . 3  �m s i nce  t h i s part i c l e s i ze has the greatest 

fract io nal pe netrat i o n  th rough a HEPA f i l ter .  Ac tua l  measurement s at 

pl uto n i um-fabr icat io n  pl ants  showed rad ioact i ve  part i c l es down st ream from 

g love  box HEPA f i l ters ( and j ust u pst ream from the ma i n  b u i l d i ng stack and 

i ts HEPA f i l ters )  to have an ac t i v i ty med i an aerodynam i c  d i ameter of 1 . 0  

to 4 . 0  � m .  We st i nghouse report s t ha t ,  o f  the part i c l es down st ream from 

the HEPA f i l ters i n  the i r  recyc l e- fue l s pl ant , 74% wi l l  hav e  a mass  med i an 

d i ameter i n  the range  0 . 05 to 0 . 1  � m  and 2 5% i n  the range 0 . 1  to 0 . 3  �m . "  

DO E has rev i ewed the a s s umed va l ue and cons i ders it  to be st i l l val id  

tod ay .  
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Comment ( Letter #1 1 ,  page 6 3 ) : 

l iThe extremel y  smal l so urce term used in the model -- 0 . 31 mCi of al pha 

per 1000 MWe year -- i s  nonconservat i v e ,  a nd no uncerta i nty l im i ts are 

prov i d ed .  Th i s  source term i s  based on unval i d ated assumpt i o n s  regard i ng 

po st u l ated rel ease rates that represent goal s for fut ure tec hnol og i e s .  I n  

some i n stances , c onfi nement factors are several orders o f  mag n i t ude  better 

than confi nement factors for ex i st i ng pl ant s ( Rocky Fl at s and NFS-Erwi n ) , 

p l ants operated i n  the recent pa st ( NF S-We st Va l l ey) , o r  even  proposed 

pl ant s • • •  " 

Response : 

The source term for tran suran i c  re l eases  i s  d i sc us sed i n  WASH-1 535  ( see 

espec i a l l y  pp . 4 . 3-47 to 4 . 3-39 and pp .  4 . 4-4 5  and 4 . 4-46 ) ,  n ot i n  thi s 

Su pp l ement .  DOE h a s  rev i ewed the source term and con s i ders i t  to st i l l  be 

val i d  today .  Confi nement factors are , i n  fact , cons i stent wi th those from 

pa st experi ence and tho se for proposed fac i l i t i e s . The NF S exper i e nce i s  

an exampl e ( see pg . 4 . 4-46 of WASH-1 53 5 ,  Vo l ume I I ,  a s  quoted i n  the 

fo l l owi ng  2 parag raph s ) . 

li The 1969 PHS s urvey i nc l uded stack a i r  samp l es from wh ich  Pu-238 and 

Pu-2 39 act i v i t i e s  cou l d be i dent i fi ed .  From the se meas urement s ,  a n  

approx imate cal cu l at i o n  c a n  b e  made wh i c h  p l aces  the pl ant confi nement 

factor for a i rborne pl uton i um at about 2 x 1 09 dur i ng a 28-day per i od of 

cont i nuous  f ue l  d i s so l v i ng and reprocess i ng .  From thi s base po i nt ,  

add i t i o nal  i n ferences  may be  mad e ,  a s  fo l l ows : 

( I )  Ass um i ng that pl ant perfo rmance throughout 1969 remai ned 

cons i stent wi th  the PHS measurement s ,  t he p l uton i um confi nement 
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factor was about 3 . 6  t imes g reater than that for beta part icu l ates 

( 2  x 1 09 vs 5 . 6  x 1 08
) .  

( 2 )  The improved beta part i c u l ate co nfi nement in  1971  ( 5  x 1 0
9

) ,  

ac h i eved after i n stal l at i o n  and operat ion  of an improved a i r  

vent i l at i o n  system , i mpl i e s  a p l uto n i um confi nement factor  o f  the  

order of 101 0
, a s s um i ng tha t the  rat io  i n ferred above wa s 

ma i nta i ned . 

II From t he se cons i derat i o ns , t he co nfi nement factor assumpt i o n  used in th i s  

Statement of 5 x 1 0
9 for beta part i cu l ates and tran s uran i c s , other than 

pl uto n i um ,  s eems reasonab l e . The a s s umpt i o n  of  2 x 1 09 for p l uton i um 

nuc l i d e  confi nement i s  con si stent wi th early NFS  exper i e nce but i s  probab l y  

conservat i ve  i n  the l i g ht  of more recent experi ence . 1I 

Comment ( Letter #5 , page 1 ) : 

II Under Sect ion  I V ,  A,  2 ,  c ,  ( 1 )  F ue l  Reproces s i ng ,  we woul d s uggest that 

some ac knowl edgement be made of the  fact that LMFBR fuel reproces s i ng 

i s  we l l  al ong towa rd be i ng a demonst rated tec hnol ogy . Br i t a i n  and France 

ha ve al ready s ucce ssful ly  reproces sed s ub stant i a l  quant i t i e s  of s pent LMFBR 

fue l from DFR ,  P FR ,  Ra psod i e  and Phen ix  at the i r  re s pec t i ve reprocess i ng 

fac i l i t ies  at Do un reay , Sc otl and and at Marcou l e and LaHague i n  France . 

( Ref.  BNES Conference on Fast Reactor Fue l Cyc l es ,  London , November 9-1 2 ,  

1981 ) "  

Response : 

An appropri ate footnote has been added ( see page 7 9 ) . 
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Comment ( Le tter #6 , page 1 ) : 

" • • •  a desc ri pt i o n  of the  OTEC process  shou l d be the fi r st i tem of 

d i sc u ss i o n , fol l owed by ment i o n  of the pros and con s . "  

Response : 

The OTEC proces s  ( i nc l ud i ng pros and con s )  wa s desc ri bed i n  WASH-1 535  

(Vol ume I I I ,  pages  6A. 6-5 to  6A . 6-8 ) . 

Comment ( Letter #5 , page 2 ) : 

"We woul d apprec i ate yo ur add i ng t he Atom i c s  I nternat i o nal D i v i s i o n  of 

Rockwel l I nternat i o nal to your l i st of I ndustri al  Organ i zat i ons  o n  pag� i x . "  

Response : 

Th i s  overs i ght  has  been corrected . 

Comment ( Le tter #5 , page  1 ) : 

" U nder Sect i on V I , A ,  4 Hea l t h  E ffect s , s ome recogn i t i on shoul d be g i ven  to 

the muc h  l ower dose rates rece i v ed by LMFBR workers than  by convent i o nal LWR 

pl ant worker s .  For i n stance , t he total expo s ure rece i ved by a l l workers i n  

the fi r st e i ght years of Phen i x  operat i o n  ( 60 person- rem ) i s  l es s  than that 

rece i ved i n  one month by al l workers i n  a typi cal U . S .  LWR i n  1 980 ( 6 5 . 9  

person-ran ) . ( Ref .  2 1 .  Sect i o n  I I I  and I ns i de E nergy September 1 8 ,  1 981 ) "  

Response : 

Th i s  i n format ion  i s  useful , b ut i t  i s  not rel ated to Sect i o n  V I . A. ( 4 ) , 

Hea l t h  Effect s , wh i c h  wa s concerned wi t h  pred i ct i ng the heal t h  effects i n  

the general U . S .  po pul at i o n  d ue to rel eases of transuran i c s .  
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Comment ( Letter #6 , page 1 ) : 

" I n d i sc u s s i ng work conducted to  date , t he  Mi n i -OTEC a nd OTEC-1 proj ects  

s ho ul d be  d i sc ussed . "  

Response : 

The Mi n i-OTEC was a 50  kw  demonstrat i o n  fac i l i ty .  OTEC-1 wa s a heat 
exchanger test fac i l i ty .  They were not d i sc ussed in the Supp l ement 
because they were not cons idered as  s i g n i fi cant as  the  l arger demonstrat i o n  
fac i l i t ies  t h at  were l i sted and d i sc ussed ( see pages 107  and 109 ) . 

Comment ( Letter #9 , page 2 ) : 

li The rel at i v e  env i ronme ntal impacts  of a l ternat i ve techno l og i e s  are 

not supported i n  the text .  For exampl e ,  t here i s  no bas i s  for the 

d i fferent acreages reported for tran sm i s s i on l i nes . Water use for OTEC 

i s  re ported l y  very l arge and yet there i s  probab ly  l i tt l e or  no actua l  

consumpt i o n ,  a s  compa red to , s ay ,  LMFBR cool i ng towers . The tab l e  i s  

m i s l ead i ng . "  

Response : 

The rel at i ve env i ronmental impacts are s u p ported by the references , not 

the text . Transm i s s i o n  l i ne acreages were ca l cu l ated assum i ng 20 or 2 1  

ac res per m i l e o f  transm i s s i o n  l i nes  and rea sonabl e a s s um pt i o n s  concern i n g  

the m i l es of  transm i s s i o n  requ i red for eac h tec hnol ogy . Water u se  fo r 

OTEC i s ,  i n  fact ,  very l arge , a nd as soc i ated env i ronmenta l  impacts coul d be 

S i g n i fi c ant  ( see Supp l ement , page 224) . Consumpt i on i s  not a maj or i s s ue 

for OTEC or  LMFBR wa ter use s i nc e  on ly  about 1% of the  water used i s  actua l ly 

con s umed ( i .e . , e vaporated ) .  
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�om���� ( Letter # 1 1 ,  pages  69-73 ) :  

li The d i sc u s s i o n  i n  the DE IS  of the  CRBR s i te se l ect i o n  proces s  i s  ho pe­

l es s l y  i nadequate , "  because it conta i n s  no new i nfo rmat i o n  re l ev a nt to 

s i te sel ect i o n  a nd bec a u se it does  not addres s c h ange s i n  NR C regu l atory 

c r i te ri a concern i ng s i t i ng . . . .  Th u s , li t he DE I S  fal l s  fa r s ho rt of 

NEPA ' s requi reme nts  fo r a reaso ned and t ho rough  d i sc u s s i o n  of a l terna­

t i ve s  to the propo sed proj ecL " 

Response : 

The d i sc u s s i o n  i n  the  Supp l ement  con s i ders  the  ava i l ab l e  re l evant  new 

i nfo rmat i o n .  I n  add i t i  o n , t he " c hanges  i n  NRC reg u l  ato ry c r i ter i  a 

concern i ng s i t i ng "  c i ted by t he comme nter are not app l  i c ab l e to the  CRBRP . 

NRDC po i nted out t h at new i nfo rma t i o n  ha s b een  devel oped on  t he C l i nc h  

Ri ve r s i te and al tern at i ve s i tes s i nce i s s ua nc e  of t he NRC FES ( N UR EG-0 1 3 9 )  

i n  Feb rua ry 1977 . Th i s  new i nfo rmat i o n  i s  refl ected i n  CRB RP ' s  u pdate t o  

t h e  al t er n at i ve s i t i ng a n a l ys i s  i n  the  CRB RP E n v i ronmenta l  Repo rt . 1 

Th i s  i nfo rmat i o n  rec onfi rms t he conc l u s i o n  of the  o ri g i na l  s i t i ng ana l ys i s  

a nd s uppo rt s t he co nc l u s i o ns i n  Ap pe nd i x  G of the  Su pp l ement . The C l i nc h  

Ri ver  s i te rema i n s t he be st a l t ernat i ve fo r meet i ng prog ram a nd proj ect 

obj ect i ve s .  

NRDC refe rences to rev i s i o ns to t he NRC reactor  s i t i ng c ri te r i a a re 

not rel evant . The proposed rev i s i o n s  referred to by NRDC ar i se from t he 

FY 1980 NRC  Authori zat i o n  Act ( P . L .  96-2 9 5 ) .  The i mpre s s i o n  g i ve n  

i s  t hat  t h i s revi s i o n  h a s  some rel evance  t o  t h e  CRBRP a l tern at i ve s i te 

cons i derat i o n .  However , t he FY 1980 NRC  Author i zat i o n  Act i nc l udes  t he 
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stateme nt : " Reg u l at i o n s promu l gated under th i s  sect i o n  s h a l l not a p p l y  to 

any fac i l i ty fo r wh i c h  an  a p p l i c at i o n  fo r a construct i o n  pe rm i t  wa s f i l ed 

on or before October 1 ,  1 979 . "  As the  CRBRP c on struct i o n  pe rm i t  a p pl i ­

cat i o n  wa s f i l ed i n  Apr i l  1 9 7 5 , t he se revi s i o n s  o bv i ou s l y  do  no t a p pl y .  

NRDC a l so referred to new NR C emergency p l a n n i ng regu l at i o n s  ( N UR EG -0654 , 

FEMA-R EP-1 , Rev i s i o n  1 ,  November 1980 ) .  The se regu l at i ons  m i g ht  impo se 

some add i t i o n a l  req u i reme nts  on CRBRP d u r i ng t he const ruct i o n  perm i t  

rev i ew .  The se requ i rements  wi l l  b e  addres sed i n  the  CRBRP l i c en s i ng 

proces s .  No i n surmounta b l e  ob stac l es have  been i dent i fi ed regard i ng 

eme rge ncy p l a n n i ng fo r CRBRP . Th i s  to p i c  i s  d i sc u s sed on page 128 of 

the Su pp l eme nt . 

Letter , J .  R .  Lo ngen ecke r ,  DOE , to P .  S .  Check , NR C ,  II Re spo nse  
to  Req uest fo r Al ternat i ve S i te s  I n fo rmat i o n , 1I Feb rua ry 1 2 , 1 982 . 

( Ava i l ab l e  from DOE u po n  req ue st . NR C Do cket No . 50-5 3 7 . ) 
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Comment ( Letter #4 , pages 1 and 2 ) : 

u . S . n uc l ear fac i l i t i e s  are vu l nerab l e  to attack s  by fore i g n  gov ern­

ments ( us i ng both convent i o nal and nuc l ear weaponry ) . 

Response : 

The weapons  del i v ery systems accurac i e s  needed to cause s i g n i fi cant ly  

greater n um bers of  casua l t i es ( than wo ul d be  caused by t he weapons  them­

se l ves , e s pec i a l l y  n uc l ear weapo n s )  exceed the capabi l i t i e s  of most 

ex i st i ng depl oyed strateg i c  weapo ns  systems . Target i ng of U . S . n uc l ear 

fac i l i t i e s  i s  un l i ke l y  due to the very l arge numbers of weapon s  that wo ul d 

be requi red to cause suffi c i ent  damage to these fac i l i t i e s  such  that 

si g n i fi c an t  q uant i t i e s  of rad i oact i v i ty woul d be rel eased . 

Comment ( Letter #2 1 ,  a ttachment 3 ,  page 6 ) : 

li The DE IS  fa i l s  to i dent i fy any adverse env i ronmenta l effects  wh i c h  cannot 

be avo ided and to d i sc uss the rel at io nshi p between short-term uses  of t he 

env i ronment and  the enhancement of l ong-term product i v i ty and any i rrevers i b l e  

commi tments  o f  resources wh i c h  woul d be i n vol ved . I n  part i cu l ar , l ong-term 

env i ronmental  impacts  from t he decommi s s i on i ng and d i spo sal of contam i nated 

fac i l i t i es , e qui pment , a nd wa stes shoul d be i dent i f i ed and d i sc ussed . "  

Response : 

The State of  Cal i forn i a  re peatedl y  refers  to the Su ppl ement as  the  DE I S .  

Many of  the i ss ue s  rai sed concern i ng the Supp l ement were addres sed i n  the 

Fi n al Env i ronmental Statement ( ERDA-1 535 )  and/or the Propo sed Fi na l  

Env i ronmental  Statement ( WASH-1 535 ) , a s  shown i n  the  fo l l owi ng tab l e . 

These i s s ue s  have been rev i ewed and DOE has  determi ned that the d i sc us s i o ns 

of  them i n  ERDA-1 535 are st i l l  val i d .  
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I s sue Sect i o n  o f  WASH- 1 535  

Short-term bene fi t s  Sect i o n  9 
and l ong-term l os se s  

I rrevers i b l e  and Sect io n 10 
i rretri evab l e  comm i t-
ments of resources 

Decomm i s s i o n i ng Sect i o n  9 . 2  

Unavo i dab l e  ad verse Sect io n 8 
env i ronmenta 1 impacts  

Comment ( Letter #2 1 ,  attachment 1 ,  page 1 7 ) : 

( Vo l  ume I V )  

( Vo l ume I V ) 

( Vo l ume I V )  

( Vo 1 ume I V )  

" The  DE IS  contends th at it  i s  appropr i ate t o  excl ude contam i nat ion  o f  

water supp l  ies  because o f  the " sma l l frac t i on re l eased to water ,  t he 

l ow so l ub i l ity o f  most trans uran i c  compo unds , a nd the great d i l ut i on  

vol ume u l t imate ly  prov ided by the  worl d ' s ocean s . "  ( D E I S  p .  1 92 )  Th i s  

content i o n  fa i l s  to ful fi l l  the d i sc l osure requ i rement s o f  N E PA .  We are 

concerned about the potent i al for tran suran ics  to harm down stream dr i n k i ng 

suppl ies . Ana lYS i s of  the r i s k  o f  contam i nat ion  of  dri n k i ng water , g round 

wate r ,  evapo rat i o n  and s ubsequent ra i nfa l l ,  r i ver and l akebed sed iments 

and so i l  expo sed by i nd i rect mean s shou l d be d i sc ussed in the E IS . "  

Response : 

The que st i on s  posed wi th regard to " • • •  the r i s k  of  contam i nat i o n  of  

dri n k i ng water , g round water ,  e vapo rat i o n  and s ub sequent ra i nfa l l ,  r i ver 

and l akebed sed iments and so i l  expo sed by i nd i rect means • • •  " are important 

que st i ons , wh i c h  sho u l d i ndeed be cons i dered i n  any env i ronmenta l  impact 
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statement wr i tten  for a s pec i fi c  pl ant and s i te .  However , s i te- s peci fi c  

parameters are o f  suc h control l i ng importance t o  any cons i derat i o n  o f  aqueous 

d i spersal pathways that it i s  d i ff icul t to i ncorporate suc h  cons i derat i ons 

i nto a gener ic  env i ronmental  impact ana lys i s  i n  any mean i ngful  manner . I n  

the Su ppl ement i t  was  assumed that al l pl uto n i um depo si ted from atmospher ic  

d i spersal wi l l  be  tran sported to  man  on ly  v i a  the  so i l - pl ant pathway . Th i s  

oversimpl i f i cat i o n  wa s i ncorporated by c hoos i ng parameters , desc ri pt i v e  

of the  so i l - pl ant pathway , t hat  l ead t o  greater depos i t i on i n  m a n  than  

coul d concei v ab ly  be  atta i ned by a l ternat i v e  pathways . 

Comment ( Letter #2 1 ,  a ttachment 1 ,  page 1 7 ) : 

li The assumpt i o ns made for terrestr i a l d i s persal  are very confus i ng .  If  

it  is  known that rad i o nuc l i des  m i g rate downward through the so i l , why i s  

i t  a s sumed they remai n i n  the  root zo ne? The OE IS  s tates that  th i s  

a s sumpt i o n  make s e st imates  of expo sure hi gher than  expected . Wh i l e  t h i s 

may be  correct , t he same as sumpt i o n  i g nores po ss i b l e  entry i nto  the 

hydrol og i c  system v i a groundwater . 1I 

Response : 

The parameters  empl oyed to descri be the so i l - pl ant-man pathway l ead to 

the ul t i mate i ngest i o n  by man of approx imate ly  0 . 1% of al l of the source 

term tran suran i c s ( al l as sumed to be un i formly depo s i ted , a nd to remai n 

for the i r  l i fetime , i n  the to p 20 cm of U . S . so i l ) .  See Tab l e  I I . G-8 

( repl acement ) ,  o n  page 0-1 2 of the  Suppl ement . Any t ran suran i c s  that  

mi g ht fo l l ow a n  aqueous pathway wi l l  be  l ost to the so i l - pl ant pathway , 

a nd wi l l  t h us reduce the amount reac h i n g  man un l es s  t h i s  aqueous pathway 

i s  more effi c i e nt than the  so i l - pl ant �athway i t  repl ace s . *  

*See page I I . G-2 9 ,  WASH-1 535 .  
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It i s  d i ffi cu l t to co nc e i ve of an aqueous pathway that coul d l ead to 

an overal l tran sfer  of 0 . 1% of i t s  tran s uran ic  co ntent to man . The 

aqueous route i s  i n herent ly  i neffi c i e nt , b ecause trans uran i c s  wi l l  not 

rema i n  for l o ng i n  any aqueous state access i b l e  to man . Because of the i r  

chem i cal  character i st i cs  they are apt to b e  l argel y ad sorbed to i n access i b l e  

sed iments . To the extent that they rema i n  i n  aq ueous so l ut i on  or s u s pe n­

s i o n  they wi l l  become rap i d l y  d i l uted wi th t ime . I n  any c ase , a n  extremely  

sma l l fract i o n  of any aqueous poo l  wi l l  ever fi nd i t s way to  human consump­

t i o n .  The se are , adm i tted l y ,  q ua l ita t i ve arguments .  They seem more 

a ppropr i ate , h owev er , to  thi s generic  apprai sal than a deta i l ed q uant itat i ve 

ana lys i s ,  wh i c h  wou l d requ i re cons i derat i on of a wi de  range of a s s umpt ions , 

a nd wo ul d l ead to re s u l ts  wi th s uc h  a wi de  range of uncerta i nty as  to be 

esse nt i al l y  mean i ng l e ss . 

The c ri t ic i zed a s s umpt i o n  that trans uran ics  do not m i g rate from the root 

zone i s ,  o f  course , o ne of the ass umpt i o n s  des i g ned to ens ure that the 

great l y  overs impl i f i ed food cha i n to man rema i n s conservat i v e  overa l l .  

The ass umpt i o n  of a 10-2 concentrat i o n  factor from so i l  to p l ant-der ived 

food i s  anot her s uc h  conse rvat i ve factor .  More rea l i st i c  factors cou l d be 

j ust i fi ed ,  b ut one wo u l d then  be constrai ned to consi der al ternate pathways 

i n  muc h  greater deta i l . 

Comment ( Letter #9 , page 2 ) : 

" P l ea se defi ne I l i fet ime of the rad ioac t i ve materi a l s . '  I s  th i s ten 

hal f- l i ves , or the b i o l og i ca l  ha l f- l i fe ,  or some comb i nat i o n  of the 

rad io l og ica l and b i o l og i c al ha l f- l i ves ? " 
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Response : 

The phrase , " l i fet ime of the rad i oact i v e  mater i al s "  means  total  l i fet ime ; 

i . e . , every rad ioact i ve d i s i nteg rat i o n  wa s con s i dered unt i l  not a s i ng l e  

atom of t he  rad i onuc l i de  rema i ned . I n  pract ica l  terms , o f  course , n o  

s i g n i f i cant quant i ty remai n s  after 10 ha l f- l i ves , b ut ca l cul at i ons  i nc l uded 

every atom of the rad i o nuc l i de .  ( page 22 , l ast l i ne )  

Comment ( l etter #9 , page 1 ) : 

" Reasons are g i ven  as to why a l l of the so urce term i s  a s s umed to be 

rel eased to the atmosphere . It wou l d i mprove the argument to i n c l ude an 

ana lys i s to s how t hat the contr i but i o n  from t he aqueous pathway to human 

expo sure ( &  heal t h  effects ) wi l l  be s i g n i fi cantl y l es s  than the atmospher i c  

pathway . Wi t h  respect to the acc ident contr i but i o n  to the source term ,  a 

cross reference to p .  1 34 and the footnote thereon wou l d be useful . "  

( page 192 , p arag raph 2 )  

Response : 

The more deta i l ed consi derat i o n  of the  so urce term i n  WASH-1 535 ( Ap pe nd i x  

I I . G )  pred i cts  a l i qu i d  tran suran i c  effl uent on ly  for the fue l fabr icat i o n  

pl ant , i n  a n  est imated amount of 0 . 046 mCi / l 000 MWe Yr . Th i s  l i qu i d  effl uent 

wa s d i sreg arded for two pr i nc i pal rea sons : ( 1 )  i t  was smal l compared to 

the est imated 0 . 36 mCi / l 000 MWe Yr ai rborne rel ease from t he fue l reprocess i ng  

pl ant and is  certai n l y  wel l wi t h i n the uncerta i nty l im i t s  of that h i g her 

est imate , a nd ( 2 ) because the env i ronmental d i spersa l of a l i q u i d  transuran i c  

effl ue nt i s  a s i te- s pec i fi c  prob l em that wou l d b e  d i ffi cu l t to hand l e i n  

any gener i c  se nse . It wa s stres sed i n  WASH-1 53 5  ( Appe nd i x  I I . G )  t hat  suc h 

l i q u i d effl uents woul d need to be cons i dered i n  connect ion  wi th  the 

env i ronmenta l impact of any s pec i fi c  fue l fabr icat i o n  pl ant . 

cxi x 



Comment ( Letter #9 , page 1 ) : 

II Terrestr i al D i spersa l - i t  i s  ackn owl edged that the assumpt i o n  of  un i form 

d i st r i b ut io n  of  TRU over the u . s .  wi l l  underest imate the depo s i t i on 

immed i ately downwi nd from the source , and may underest imate the TRU 

reach i ng man v i a  food cha i n s .  It woul d be appropri ate here to make a 

statement as  to the po ss i b l e  mag n i t ude of  the underest imate . 1I ( page 1 95 ,  

pa rag raph 2 )  

Response : 

The assumpt i o n  of un i form di st r i but i o n  of  depo s i t i on of trans uran i c s  over 

the u . s .  wi l l  underest imate depo s i t i o n  immed i ate ly  downwi nd from the so urce . 

Th i s  wi l l  resul t i n  a rel at i ve underest imate of tran suran i c  el ements 

reac h i ng  man v i a  food cha i n s onl y i f  food produc t i o n  per un it  area i s  

greater i n  th i s  downwi nd area of enhanced depo s i t i o n  than i t  i s ,  o n  

averag e ,  t hroughout the u . s . The magn itud e  of th i s  rel at i ve underest imate 

wi l l depend very cr it i ca l ly  u po n  pl ant l ocat i on and cannot be spec i f i ed i n  

any gener i c  sense . An appropr i ate cho ice  o f  pl ant l ocat i o n  wi l l  avo id  the 

prob l em .  I t  shoul d al so b e  noted that , under any c i rcumstances , a n  

absol ute underest imate of transuran i c s  reac h i ng man i s  hi ghl y u n l i ke l y  i n  

v i ew o f  the many other co nservat i ve factors empl oyed i n  the est imate , a nd 

in  v i ew o f  the wi d e  d i spers i o n  o f  food prod uc t i o n  ac t i v i t i e s  th roug hout 

the u . s . 

Comment ( Letter #9 , page 2 ) : 

li lt  wa s assumed that  the  co ncentrat i o n  of TRU in  food re s ul t i n g  from LMFBR 

rel ease s  wi l l  be 1 percent of the concentrat i o n  of the top 20 cm of so i l . 

Wh at i s  the range of uncerta i nty i n  th i s  est imate? 1I ( page 1 96 , parag raph 2 )  
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Response : 

The ass umpt i o n  that food wi l l  conta i n  a tran s uran i c  concentrat i o n  equal  

to 1%  of the  concentrat i o n  in  the top 20 cm of so i l  cannot be bounded 

by any stat i st i cal l y  deri ved uncerta i nty rang e .  Data o n  wh i c h  the est imate 

i s  based ( as  d i sc ussed and referenced i n  the Su ppl ement , Appe nd i x  D ) are 

mai n l y  l aboratory stud i es of uncerta i n  rel evance to real -worl d s i t uat i ons , 

part ic ul arl y as  these s i t uat ion s  may devel op after several h undred years 

of weat heri ng . Probab ly t he most rel evant data are those rel at i n g  to the 

co ncentrat i on of pl uto n i um from weapons te st fa l l out i n  so i l  and food , 

where concentrat i o n s  i n  food average about 0 . 1% of the concentrat i o n  i n  

so i l . Th i s  fal l out n umber i s  al so a n  overest imate of  uptake from so i l , 

s i nce it  i s  deri v ed i n  l arge part from d i rect fa l l out depo s i t i o n  o n  the 

food . The 1% ass umpt i o n  i s  retai ned in the face o f  muc h data fav ori n g  a 

l ower n umber because of the  po ss i b i l i ty that uptake i n  the fut ure may 

i nc rease d ue to chem ical changes i n  the so i l  or al tered ag r icul tural 

pract i ces . 

Comment ( Letter #9 , page 2 ) : 

II How woul d the po ss i b l e  10-fo l d  vari at i on i n  the quant ity o f  TRU i nha l ed 

affect the  est imate s of  d oses to the popul at i o n? 1I ( page 209 , fi r st ful l 

paragraph ) 

Response : 

The 10-fo l d range i n  the qua nt i ty of  tran suran i c s  i nha l ed wa s est imated for 

the d i rect i n hal at i o n  from the i n i t i a l pl ume ,  wh i c h  amounts to about 30% 

of the  total  est imated i nhal at i on . *  The remai n i ng 70% i s  i n hal ed fol l owi ng 

res uspen si on , over l ong t ime per i od s , a nd wo ul d be expected to show l es s  

*See page I I . G-2 4 ,  WASH-1 535 .  
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var i at i on  wi t h  l ocal po pul at ion  den s i ty .  I n ha l ed tran s uran i c s  are 

respons i b l e  for the total est imated dose to the l un g , and  for about 

60% of t he dose to ot her organ s , a s  deta i l ed i n  Appe nd i x  O. A 10-fo l d 

range i n  d i rect i n hal at i o n  woul d therefore co rrespo nd to 3-fo l d range i n  

l un g  dose and s l i ght ly  l ess  t han  a 2-fo l d range i n  dose t o  t he other 

organ s .  I t  s ho ul d be noted t hat th i s v ar i at i on due to po pul at ion  d i st r i ­

but i o n  c a n  be  cont rol l ed by s i te l ocat i o n .  The l ocat i o n  on  wh i c h  t he 

model  wa s based wa s a poor s i te from the stand po i nt of  m i n im i zi ng  

po pul at i o n  dose and any " real " s i te woul d probab ly  b e  chosen  to  reduce 

th i s  expo s ure .  

Comment ( Letter #9 , page 2 ) : 

" Ev i dence ,  o r  a reference ,  s hou l d be c i ted to s how t he co nservati sm of 

the  so i l - pl ant-man pathway ment i o ned here . "  ( page 0-1 , parag raph 4 )  

Response : 

E l eme nt s  of  t h i s conservati sm are desc ri bed , expl ai ned and/or referenced i n  

the pages fo l l owi ng t he referenced paragraph i n  Append i x  0 ,  i n  the Heal th  

Effects  chapter , a nd in  respo nses to other comment s .  

Comment ( Letter #9 , page  2 ) : 

" What  i s  t he bas i s for the statement t hat the 50-year expo s ure  per i od 

wi l l  overest imate act ual  expo s ure? " ( page 0-5 , paragraph 2 )  

Response : 

U se  of a 50-year per iod for dose accumul at i on impl i e s  that for peopl e 

l i v i ng beyo nd age 5 0 ,  d ose  wi l l  not be co unted from i ntake s t hat occurred 
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more than 50  years earl i er .  However , dose from i ntakes occurr i n g  l es s  

than 50  years before death are overcounted , s i nce t he  person h a s  d i ed 

before the  50 years of dose accumul at i on ha s l apsed . The net effect i s  an 

overest imate of actual  dose recei ved un l ess the person l i ves beyond the 

age of 1 00 .  

Comment ( Letter #4 , page 1 ) : 

" The  DOE s pe nt s i x  hundred m i l l i o n  dol l ars  on  hardware for t h i s proj ect ,  

but d i d  not spend any for test of the  damage done to human cel l s  by l ow 

l ev el nuc l ear rad i at i o n , by s uc h  emi nent  Mol enuc l ear B i o l og i st as 

Mr . Wa l ter Gi l bert and h i s col l eag ues--- for to do so , woul d so prej ud ice  

your case for Nuc l ear powe r , ( Of  any ki nd . )  it  wo ul d make the Nuc l ear 

( l et ' s borrow money to  do i t . ) advocates l ook l i ke c l own s . " 

Response : 

The De partment of  Energy and i t s  predecessor agenc i e s , t he Energy Re search  

and Devel opment Admi n i strat i o n  a nd  t he  Atom i c  Energy Commi ss i o n ,  have  

supported mol ecul ar and cel l u l ar rad i at i o n  effects  st ud i e s  for decades , 

thereby prov i d i ng muc h of the  bases for our knowl edge i n  the fi e l d of 

rad i at i o n  b i o l ogy . The total  s u pport for these stud ies  approaches two 

hundred m i l l i on dol l ars . I t  may be  of i nterest to note that sc ient i f ic  

stud ies  on  the effects of rad i at i on on  l i v i ng cel l s  were carried  out  a s  

early a s  the  earl y 1900s , o ne of  t he  fi rst pub l i s hed reports hav i ng been 

pr i n ted i n  1906 . 

Comment ( Letter #4 ,  page 2 ) : 

" I n each  case where stast i t i c s  have been col l ected and correl ated , 
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Enzyme Di sfunct i o n  D i sease s , ( Heart , Fetal deaths , Stroke s , a nd Cancer . )  

have accel erated the death tol l i n  t he po pul at i ons  who l i ve  near and 

adj acent to Nuc l ear I n sta l l at i o n s .  Rocky Fl at s ,  Hanford ,Wash i ngto n , The  

Sav annah R i v er Atom i c  Energy Reservat i o n  at  Barnwe l l , S . C .  ( Fi n i al Impact 

Statement 1975 ) and Dr . Sterng l ass ' s  correl at i ons . Low l evel Nuc l ear 

Rad i at i o n  k i l l s  fo l ks , a nd as more escapes i nto our Env i ronment , more 

bod i e s  wi l l  fa l l . " 

Response : 

I n  s p i te of  a l l egat i o n s  made by some i nd i v idua l s ,  to  date there have  

been no confi rmed sc ient i fi c al l y  val id ep idem i ol ogi cal st ud ies  s howi ng  an 

i ncreased i nc i d enc e of rad i at i on i nd uced d i seases among po pul at i o n s  l i v i ng 

near or adj acent to the nuc l ear fac i l t i e s  at Rocky Fl ats , Co l orado ; 

R i chl and , Wa sh i ngto n ;  or  Barnwe l l ,  South  Carol i n a .  

The a l l egat i on s  o f  D r .  Sterng l as s  have rece i v ed extens i ve attent i o n  both 

wi th i n  and out s i d e  the sc ient i fi c  commun ity . Many knowl edgeab l e  persons 

and organ i za t i ons  hav e  rev i ewed h i s f i nd i ngs and found them to be unsubstan-

t i ated by t he data he presents .  A part i al l i st of t hose rev i ewi ng  h i s 

a l l egat ions  and d i sagree i ng wi t h  hi s concl us i ons  i nc l ud e :  

The Pennsyl van i a  De partment o f  Env i ronmenta l  Resources 

( " Summary Statement o n  Dr .  Sterng l as s '  Al l egat i o n s  Concern i n g  
Nuc l ear Power and I n fant Morta l i ty , "  Offi ce of Rad i o l og i cal Heal th , 
Pennsyl van i a  De partment of Env i ronmenta l Re sources , February 8 ,  1 97 1 . )  

A s pe c i al i n vest i g at i n g  commi ttee appo i nted by t he Governor of Pennsyl van i a  

(Re port to t he Governor , S h i ppi ngport Nuc l ear Power Stat i on , Al l eged 
Hea l t h  E ffect s , prepared by Governor ' s  Fact F i ndi ng  Commi ttee , 1 974 . ) 
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The u . s . P ub l i c  Heal th  Serv i ce  

( P reface to  Eval uat i o n  of a Po ss i b l e Ca usal  Re l at i onsh i p between 
Fal l out Depo s i t i o n  of  Stront i um 90  and  I n fant and Fetal Mortal i ty 
Trends , P ub l ic Heal t h  Serv i ce , October , 1 96 9 . ) 

The u . S .  Env i ronmental Protect i o n  Agency 

( "As se s sment of Env i ronmental Rad i oact i v i ty i n  the Vi c i n i ty o f  
the S h i ppi ngport Atom i c  Power Stat i on , "  an i nter im  report by t he 
Ea stern Env i ronmenta l Rad i at i o n  Fac i l i ty ,  J ul y  2 0 , 1 973 . ) 

The New York  State Department of  Heal th  

( " l s  There Ev i dence for an As soc i at i on of Rad i oact i v e  Fa l l -Out to 
Le u kem i a and Fetal Mortal i ty i n  New York State? , "  Dr . Peter Greenwa l d ,  
Di rector , Cancer Control Burea u ,  a nd Sandra Ki nch , D i rector , Heal t h  
Stat i st i c s , New York  State Department of  Heal th . )  

The Mi ch i gan Department of Pub l i c Heal th  

( " A Rat i o nal e of Dr . Sterng l as s '  P a per  ' I nfant Morta l i ty Changes  Near 
the B i g  Rock Po i nt Nuc l ear Power Stat i o n , Charl evoi x ,  Mi c h i g an . ' "  
The Mi ch i gan De partment of Pub l ic Heal th , February 1 9 ,  1 97 1 . )  

The State of I l l i no i s  

( P ub l ic Statement by Dr . Frankl i n  Yoder , D i rec tor , I l l i no i s State 
Department of Heal t h , October 22 , 1 970 . ) 

The Amer i c an Academy o f  Ped i atr ic s  

( Commi ttee on  Env i ronmental Hazards . Ameri can Academy of  Ped i atri c s ,  
News l etter Supp l ement , Apr i l  1 5 ,  1 970 . )  

Sc i ence Magazi ne  

( " Erne st J .  Stern g l as s :  Controversi a l  Prophet of Doom , "  Sc i ence ,  
October 1 0 ,  1 969 . ) 

Comment ( Letter #2 1 ,  a tt ac hment 3, page 7 ) : 

" An exampl e of the  poor qual i ty of  the an al ys i s  of  a l ternat i ves i s  

Fi g ure  1 ( D E I S ,  p .  3 1 ) wh i c h  prov i des  a dated ( 1 976 )  compari son o f  e nergy 

avai l ab l e  from renewa b l e energy resources . Suc h i nformat i on does not 
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refl ect s i gn i fi cant recent advances i n  renewabl e energy technol og i es , 

pa rt i c u l arly i n  photovol tai cs , wi nd , smal l hydroel ec tri c , etc . 1I 

Response : 

Th i s  fi gure represents the mos t  recent i n formati on avai l ab l e .  Al so , i t  

shows that renewabl e energy technol ogi es are i nexhaust i b l e .  II Recent 

adva nces ll i n  tec hnol ogy devel opment have not changed resource est ima tes  

for renewabl e energy technol ogi es . Data for the  more conventi onal  sources , 

however ,  h ave changed somewh at , a s  s hown i n  the fo l l owi ng tab l e .  

Energy 
Sou rce 

Gas 

Petrol eum 

Geotherma l 

Oi l S hal e 

Coal 

Uran i um 

- L i gh t  Water Reactors 

- Breeder Reacto rs 

ERDA 
76-1  
F i gure* 

1 , 030 

1 , 100 

3 , 434 

5 , 800 

1 3 , 300+ 

1 , 800 

130 , 000 

New 
F i gure ( s ) * 

688-958 

545-783 

7 10-3400 

6 , 187 

19 , 000 

1 , 812  

139 , 400 

Source of 
New F i gures  

USGS ( 1980 est imate ) 

DOE/E IA-02 16 ( 80 )  

USGS C i rcul ar 790 ( 1978 ) 

DOE/E IA-0 173 ( 80 ) /3 

DOE/E IA-0280 ( 79 )  

DOE/GJO-1 1 1  ( 80 )  

* I n  Quads ( 1015 
Btu ) , po tent i al ly  recoverab l e  con s i deri ng tec hno l ogi cal  

a nd econom i c  ( bu t  not envi ronmental ) con stra i nts . 

Comment  ( Letter #1 1 ,  pages  7 and 8 ;  #2 , page 3 ) : 

Many LMFBR cos t/benefi t ana l yses have been prepared s i nce 1975  ( ll s evera l  

of  wh ich  were authored by DOE ll ) and  coul d have been used to rev i se the 

FES  cost/benefi t ana lys i s .  
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Response : 

The idea t hat mater i al prepared by DOE a l ready ex i st s  wh i c h  co u l d be 

used as an u pdated programmat i c  co st/ benefi t anal ys i s i s  i ncorrec t .  

The l ast comprehens i ve cost/benefi t ana l ys i s o f  t h e  LMFBR made by t he 

Department of  Energy or i t s  predeces sors wa s that presented i n  the " F i na l  

Env i ronmenta l  Statement - L i qu i d  Metal  Fa st Breeder Reactor Prog ram , "  

( ERDA-1 535 ) , d ated December 1975 . Here , a tota l of 65  cases were ana lyzed 

in wh i c h  the energy d emand , U 308 supp l y and cost , LMFBR i ntroduct i o n  

date , a nd LMFBR cap i ta l  cost were var ied  parametr i cal l y  wi th  benefi t s  

ca l cul ated over a 50  year per i od u s i ng  d i scount  rates of 7 . 5 and 1 0% .  

Si nce i s su i ng  ERDA-1 535 , ERDA a nd i t s  successor DOE h a ve performed 

a number of econom i c  stud i e s  of s i n g l e p l ant s  and comparat i v e  power cost s  

o f  var iou s  breeder reac tor des i g ns a l ong wi t h  other reactor types .  The se 

i nc l ude the references c i ted i n  the NRDC comment s i n  add i t i o n  to a number 

, of U . S . p apers tab l ed in  the I n ternat i ona l  Nuc l ear Fue l  Cyc l e  Eva l uat i o n  

( I NFCE ) conference .  These ca l cul at i o n s  are o f  two bas i c  types ,  f i n i te ore 

ana lyses  and econom i c  i nd i fference determ i n at i ons , and deal wi t h  the t im i ng  

of an economi c  commerc i al breeder rather than  wi t h  an overal l cost/ bene fi t  

o f  i t s  a ppl i cat i o n .  For co st/benefi t ana lyse s , o ne wou l d need to return to 

the methodol ogy a l ready ut i l i zed i n  ERDA-1 535 .  

The useful ne s s  o f  a co st/ benefi t ana lys i s  a s  a s i g n i fi cant  el ement i n  the 

dec i s i o n  process  i n  a very l ong- range program suc h a s  the  breeder program 

i s  que st i onabl e .  About al l that can be shown real i st i cal l y  i s  t hat there 

are c i rcumstances wh i c h  can be rea so nab ly  po st ul ated i n  wh i c h  the benefi t s  

from the prog ram can mater i al l y  exceed the co st a n d  there are a l so future 

c i rc umstances i n  wh i c h  the absence of  a breeder prog ram can be very cost l y  
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to th i s country .  Th i s  wa s c l early d emonstrated i n  the ERDA-1 535 st udy and 

i s  st i l l va l i d  today .  

Comment ( Letter #2 1 ,  a ttachment 3 ,  page 29 ) : 

II I t  has  been est  imated that  more than  10  m i  1 1  i on  k i l ograms per year of 

fi ss i l e  p l uto n i um wo ul d c i rcu l ate in fres h  fue l in a pl uto n i um breeder­

based nuc l ear economy . 31 1 1 

Response : 

Th i s  n umber ( 1 0 mi l l i o n  k i l ograms ) a ppears to be i n  error . The reference 

LMFBR u sed by I NFCE had an annual  rel oad of 1466 Kg  of fi s s i l e  Pu for 

a 1 GWe breeder at 0 . 7  capa c i ty factor.  Co upl ed wi th  the 10  mi l l i on Kg , 

t h i s i mp l ies  6800 GWe of fa st breeders . The t imeframe for th i s i s  

uncl ear--the I NFCE h i g h  case  a s s umed onl y 3900 GWe tota l worl d nuc l ear 

capac ity by the year 2025 , a nd I NFCE  work i ng group  V d id  not a s s ume suc h a 

total i n sta l l ed nuc l ear capac i ty ( 6800 GWe i nc l ud i ng both LMFBRs and LWRs ) 

unt i l  2075 fo r the h i g h  case . 

Comment ( Letter #2 1 ,  attachment 1 ,  page 5 ;  #1 1 ,  page 24 ) : 

DE IS fa i l s  to prov i de any mean i ngful rat i onal e for the LMFBR prog ram . The 

fi ndi ngs  of DOE ' s  E nergy Research Adv i sory Board ( E RAB)  ca l l for a del ay 

i n  breeder reactor demonst rat i o n .  

Response : 

The rat i o nal e for t he LMFBR prog ram has been fa i rl y  presented and d i sc us sed 

in reaso nab l e  deta i l  in the Su ppl ement ( pages 32-3 9 ) . The c i tat i o n  of the 

ERAB f i nd i ng s  can be m i s l ead i ng in  t hat , t a ken  o ut of  context wi th  the 
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overal l fi nd i ngs , o ne coul d be l ed to bel ieve  that the Board does not 

support the breeder program . As a po i nt of fact , t he Board does su pport 

the breeder prog ram and prov i des  a s  i t s  rat i o nal e the fo l l owi ng : 

" Breeders wi th atte ndent reprocess i ng co ul d have a h i g h  u l t imate 

impact on energy s u ppl y secur ity . "  

Th us , t he Board co nsi dered i t  des i rab l e  to ma i nta i n  present l eve l s of 

effort in the LMFBR base prog ram and fue l cyc l e R&D . 

On the matter of the des i rab i l i ty to proceed at th i s  t ime wi th  the C l i nc h  

Ri v er Breeder Reactor Proj ect , DOE does not ag ree wi th the Board ' s  recommen­

dat i o n  because  of the pr i or i ty and importance of CRBRP to meet i ng overal l 

breeder prog ram obj ect i ves i n  a t ime ly  manner .  The spec i fi c  i s s ue of  the 

pace of b reeder devel opment i s  d i sc us sed in  Sect i o n  I I I . D  of  the Su ppl ement . 

An important co nc l u s i o n  of  th i s and other pert i nent sect i o n s  of the 

Su ppl ement i s  that the CRBR  Proj ect s hou l d proceed exped i t i o u s ly . 

Comment ( Letter #8 ) :  

The Su ppl ement does not g i v e  suffi c i ent con s i derat i o n  to fi s s i on reactor 

types other than the LMFBR . 

Response : 

The fi s s i o n  al ternat i ves c i ted fa l l  i nto two general categor i e s  -- converter 

reactors and al ternat i ve breeder reactors .  The fi rst category i nc l udes  

improved LWRs , t he l i ght  water breeder reactor ( LWBR ) , and s uc h  advanced 

converters a s  the h i gh  temperature gas  cool ed reactor ( HTGR ) . The second 

category i nc l udes the gas-cool ed fa st breeder reactor ( GC FR )  and the 

fus i o n- fi ss i on  hyb r id  reactor .  
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DOE does no t con s i der reac tors i n  the f i rs t  category to be v i abl e opt i ons  

for extendi ng the  potenti al for nuc l ear power to  es sent i al ly  i nexhau st i b l e 

proport i ons . At mos t ,  these reactors woul d extend the ava i l ab l e uran i um 

supp ly by a few years1 ( i . e . , l es s  than a decade ) and therefore cannot be 

con s i dered as competi tors of the LMFBR for l ong-term el ectri c i ty produc ti on . 

There may be s ubstanti al advantages for the pr i vate sector to devel op some 

of these opt i o n s  tha t  make more effect i ve u se of uran i um resource s .  

The GCFR and the fi s s i on-fu s i on hybri d  breeder do represent potenti al 

al ternat i ve s  to the LMFBR .  However ,  the  dec i s i o n was  made years ago 

to concentrate fi s s i on breeder reactor devel opment  i n to the mos t  advanced 

and promi s i ng tec hnol ogy , the LMFBR , i n  order to con serve technol og i cal  

resources and mi n im i ze fundi ng requ i rements . Mak i ng the LMFBR the breeder 

of reference i s  cons i stent  wi th dec i s i o n s  made i n  al l o ther nat i o n s  wi th 

advanced nuc l ear programs . Con sequently , the GCFR concept has  l agged far 

beh i nd i n  terms of technol ogi ca l  readi nes s .  On the other hand ,  the fi s s i on-

fu s i on hybri d breeder concept is  bei ng devel oped wi th i n the  context of the 

fu s i on research  program . Howeve r ,  i t  i s  not the focu s  of the fu s i on 

program wi th i n  the U . S .  Proceedi ng wi th the LMFBR devel opment  program 

doe s not prec l ude the emergence of ei ther the GCFR or the hybri d  breeder . 

Comment  ( Letter #9 , page  1 ;  # 1 1 , page 2B ; # 2 1 , a ttachment  1 ,  page 1 2 ) : 

The Suppl eme nt i s  defi c i ent i n  i ts one- s i ded ri sk  of del ay argument . 

C .  E .  Ti l l ,  e t  al . ,  F a st  Breeder Reactor Studi e s , ANL-BO-40 , Argonne 
Nati onal  Laboratory ( 19BO ) . 
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Response : 

Letter #2 1 s tated that the co s t  of del ay i s  i ncorrectl y ba sed on LMFBR­

gene rated el ectri c i ty be i n g  l ower than the average cos t  of el ectri c i ty .  

I n  re sponse to thi s comment , i t  sho u l d be noted that the LMFBR wi l l  be 

depl oyed only i f  the co s t  of LMFBR-gene rated e l ec tri c i ty i s  economi cal ly  

competi t i ve wi th other competi ng generat i ng  technol ogi es at the t i me 

of dep l oyment . 

Letter #9  noted that the ri s k  of del ay ana ly s i s was quanti tat i ve and 

i ncl u ded i ndi rect effects wh i l e  the ri s k  of too-early devel opment  was 

only qual i tat i ve and  di d not i nc l ude i ndi rect effect s .  The text ( page 43 ) 

has  been rev i sed i n  re sponse to the commen t  from Letter #9 . 

Commen t  ( Le tter # 1 1 ,  pages 2 0  a n d  2 1 ) : 

"The DE I S  me nti ons the envi ronmental concerns wh i ch may l i m i t U . S .  commi t­

men t  to the expanded u se of coal ( 29-30 ) , but fa i l s  total ly  to menti on  the 

economi c ,  soc i a l , a nd envi ronmental probl ems pl agu i ng the present  generat ion  

of nucl ear power pl ants . There has  no t been one  new order for a nuc l ear 

power pl ant i n  the U n i ted S tate s  s i nce 1975 , wh i l e  over 60 nuc l ear pl ants  on 

order or under con struc t ion  have been cancel l ed . "  

Respon se : 

Probl ems concern i ng the present genera ti on of nuc l ear power pl ants  were 

di scu ssed i n  the S u ppl ement  ( see page F -7 ) . The nuc l ear powe r pl ant 

cancel l ati ons are pr ima ri l y  due to curre nt  economi c condi t i o n s  ( h i gh 

i n terest  rate s )  and  reduct i o n s  i n  U . S .  e l ectri ca l  energy dema nd proj ect i ons . 
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Comment ( Letter #1 1 ,  page 2 9 ) : 

"The DE I S  fa i l s  to di scu s s  al ternat i ve s  i n  comb i nati on . "  

Re spon se : 

Comb i nati ons  of al ternati ve s ,  such  a s  geotherma l , b i oma s s ,  cogene rati on  

and hydroe l ectri c power pl a nts , were not d i scu s sed because , at  present ,  

even  comb i nat ion s  of these technol og i es do not seem to  be capabl e of 

prov i di ng a major  porti on of projected U . S .  base l oad el ectri c i ty 

capac i ty req u i rements . 

The se al ternati ve s  provi ded 5 q uads  of U . S .  e nergy i n  1 980 ( out  of a 

total of 78 q uads , or  about 6% )  a nd are expected to prov i de 6 . 4* q uads  

in  1 990 ( out  of a total of  87  q uads , or  about  7% )  a nd 9 . 7* q uads  in  2000 

( out  of a total of 100 q uad s ,  or about 10% ) . 

These al ternati ve s prov i ded 3 . 2  quads of U . S .  e l ectri c i ty i n  1 980 ( o ut of 

a total of 24 . 8  quads , or about 13% ) a nd are projected to prov i de 3 . 8  

quads** i n  1990 ( out  of 32 . 7  quads , o r  about 1 2% )  a nd 5 . 5  quads** i n  2000 

( out  of 4 1 . 4  q uads , or about 13% ) . 

*DOE/PE-0029 , page 1- 9 .  

**I b i d ,  pages 1 0-8 and 1 0- 9 .  
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