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EXECUTIVE SUMMARY 

A .  S pent Fue l S t o rage Pol i c y  

1 .  D e s c r i p t ion o f  Pol i c y  

In  Oc tober 1 9 7 7 , t h e  Department o f  Energy ( DOE ) announc ed a 
Spent Fue l Sto rag e  Po l i cy for nuc lear power reactor s . The an
nouncement o f  th i s  po l i cy i s  reproduced as Ap pend ix A o f  th i s  
vo lume . Und er th i s  po l i cy ,  as approved by the  Pres ident , U . S .  
ut i l i t i e s  wo uld b e  g i ven the o ppor tun i t y  t o  d e l iver s p ent  nuc l ear 
powe r reac t or fue l to the U . S .  Government in exchange for payment 
of a fee . Th e U . S .  Government wo uld a l so b e  prepared t o  accept a 
l imi t ed amount o f  s pent fue l from for e i gn sources wh en such ac t i on 
would  contribute to  mee t i ng U . S .  nonpro l i ferat i on go a l s .  Under 
the n ew po l i cy ,  s pent fue l t rans ferred to  t h e  U . S .  Government wo uld  
b e  d e l iv ered - at  user expen s e  - t o  a U . S .  Gov ernment-approved 
s i t e .  

2 .  S pent Nuc l ear Fue l Ac t o f  1 9 7 9  

A b i l l  wa s s ubmi t t ed t o  Congr e s s  in  Ma rch 1 9 79  to  autho r i z e  
ac t i ons required t o  imp l ement t h e  Spent Fue l Sto rage Po l i cy .  Th i s  
b i l l ,  known as the "Sp ent Nuc l ear Fue l Ac t o f  1 9 7 9 "  ( see  Append ix B 
o f  th i s  vo lume ) wo uld authori ze  the  Secret ary o f  Energy to  acqu i r e  
or  con s t ruc t o n e  or  more away- from-reac tor s t o rage fac i l i t i e s . 
The s e  s t orage fac i l i t i e s  wo uld b e  l i censed by the Nuc l ear Regul a
t ory Commi s s i on .  The Secret ary wo uld be  author i zed to  t ake t i t l e 
t o  and provide i n t er im s torage and u l t imate  di spo s a l  for domes t i c  
s pen t fue l and l imi t ed amount s o f  for e i gn s pent fue l . Nond i s c r imi
natory charg e s  for s torage , subje ct  to  pre payment ,  wo uld cover a l l  
government c o s t s  o f  s t o rage and u l t imat e  d i sposal . Prov i s i on s  may 
be mad e  to re fund a portion  of the charges  in the even t ua l i ty that 
s pent fue l were to  b e  reproc e s sed . A r evo lving fund wo uld be 
e s t ab l i shed t o  finance act ivi t i e s  and func t i on s a s s o c i ated wi th 
away- from-reac tor i n t erim s t o rage and u l t imat e  d i sposal  fac i l i
t i e s . The Secre tary o f  En ergy wo uld have the  autho r i t y  to  s e l l up 
to  $300 , 000 , 000 wo r th o f  bond s to  the Treasury to  as s i s t  in  
fi nanc ing  these  ac t i v i t i e s . 

3 .  Scope  o f  Env i ronmen t a l  Impac t Ana l y s e s  

Th ree draft  envi ronmental  impac t s t a t emen t s  ( E I Ss ) analyzed t h e  
imp ac t s  o f  imp l emen t ing or  n o t  imp l emen t ing t h e  pol icy  f o r  i n t erim 
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• 

s torage o f  spent  power reac tor fue l ( one each for dome s t ic fue l , 
fore ign fue l ,  and for the charge for s torage and d i sposal  o f  s pent 
fue l ) . Th e dr aft EIS on s t o rage o f  dome s t ic fue l was an eva lua
t i on of the po t en t i a l  env i ronment a l  impac t s  a s s o c i a t ed with vari
o u s  o p t i ons  for  government al invo lvement in  i n t e r im s t orage of  
dome s t ic sp en t  fue l ,  i nc l ud i ng the a l t ernat ive o f  no Federal  
i nvo lvement out s i d e  the regu l atory s phere . U l t imate d i s po s i t ion 
o f  s pent  fue l was not con s id ered i n  that draft  EIS . 

Th e draft  EIS on s t orage o f  for e i gn s pent power reac tor fue l 
was an ana lys i s  o f  the envi ronment a l  impact  o f  r e c e i p t  o f  foreign 
spent fue l for i n t er im s torage and po s s i b le u l t imat e d i sposal  by 
the U . S .  Governmen t .  In  the dra ft For e i gn EIS , d i spo s i t i on a l t er
natives  we re e i ther fue l reproce s s ing (with  d i sposal  o f  reproc e s s
ing was t e  in  geo logic  re spos i tor i e s )  or d i spos i t i on o f  s pent fue l 
i n  geo logi c repo s i tori e s . Th e environment a l  e f fec t s  resul t ing 
from the d i spos i t i on a l t ernat ives  were presented t o  provide  
d ec i s i onmakers  wi th an  under s t anding o f  the po s s i b l e  long-term 
imp l i c at ions o f  the  po l i cy o f  accept ing foreign s pent  fue l in  the 
Uni ted S t at e s . Th e d i spos i t i on a l ternat ives  were no t part of  the 
po l i cy . 

The draft  EIS on spent  fuel s torage charge me thodo l ogy was an 
ana lys i s  o f  t h e  env i ronment a l  impac t o f  a l t ernat ive approach e s  for 
the e s t ab l i shment of a charge for s t orage and d i sposal  of spent 
fue l .  The draft Charge EI S inc l uded a l arge number of opt ions ; i t  
was not i n t ended t o  e s t ab l i s h  the ac tual  fee . Th ere fore , examp l e s  
o f  t h e  pos s i b l e mat e r i a l  and cash f l ows were ana lyzed on ly for 
i l lu s trat ive  purpo s e s . 

For dome s t ic fue l , i t  was a s sumed that up t o  7 2 , 200  MTU o f  
spent fue l would b e  avai l ab l e  from U . S .  power reac tors  for ac cep
t ance under th i s  p o l icy th rough the year 2000 . Fo r for e i gn fue l , 
impac t s  were ana ly zed for a range o f  quan t i t i e s  o f  for e i gn fue l 
UD t o  1 9% o f  the  amount o f  dome s t i c  fue l . Th e impac t s t at ement on 
th e  charge for spent fue l s t o rage addres sed i t s e l f  to  whe ther the 
fee  charged , by i t s  lev e l  or s t ruc ture , wo uld have had any e f fec t 
on the  env i ronment a l  impac t s  o f  imp l ement ing the  s pent  fue l 
po l i cy . 

4 .  Sunnnary o f  Env i rc-.nment a l  Impac t 

The ana lys i s  o f  the  envi ronmental impac t s  for s t o rage o f  
d ome s t i c  fue l shows that the impac t s  for the fu l l  range o f  a l ter
nat ives  consid ered are r e l a t iv e ly sma l l  compared wi th avai l ab l e  
r e sources  o r  background exp o sure o f  the popu l a t ion from natural 
rad i a t i on sour c e s . Tha d i f ferenc e s  in  impac t s  of s t orage of 
domes t i c  fue l are at t ributed t o  the amoun t of fue l s t ored in  
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Ind ependent S p ent  Fue l S t orage ( ISFS ) fac i l i t i e s , the s t orage 
t ime , and , to a l e s ser  degre e ,  the d i f fer enc e s  in spent fue l 
tr an s por tat ion . Th e d i f ferenc e s  b etween comparab l e  a l t ernat ives  
o f  imp l emen t i ng the po l icy or not  imp l ement i ng the  po l i cy are 
sma l l .  

Th e d i fferenc e i n  impac t s  o f  storage o f  for e i gn fue l  are 
a t t r ibut ed to the amo unt o f  fue l r e c e ived und er the po l i cy and t o  
t h e  d i spo s i t i on mod e  ana l y z ed . Th e impac t o f  s t o rage o f  for e i gn 
fue l ( a  sma l l  frac t i on o f  the amount o f  dome s t i c  fue l  considered ) 
i s  a l s o  sma l l .  As a r e s u l t  o f  the sma l l d i f ferenc e s  in  environ
ment a l  impac t s  o f  a l l c a s e s  considered for fore ign fue l ,  env i ron
men t a l  impac t s  probab ly wi l l  not s t rongly i n fl uenc e the s e l ec t i on 
o f  the  c a s e  that b e s t  meet s  u . S .  nonpro l i ferat ion go al s .  Pro l i
fera t i on b ene fi t s  o f  the various c a s e s  ana l y z ed vary s i gni f i c ant ly . 

Th e s t r uc t ure and l ev e l  o f  fee charged for s t o rage o f  spent 
fue l wi l l  a f fe c t  the d egree of par t i c i pation  i n  th e spent fue l 
s torage progr am by ut i l i t i e s . Howeve r ,  the range o f  par t ic i pa t i o n  
i s  w i t h i n  t h e  range o f  a l ternatives  ana l y z ed i n  t h e  draft  E I S s  on 
s t o rage o f  U . S .  and foreign fue l s ,  for wh ich the env i ronmen t al 
e f fec t s  we re found to  b e  re l at iv e ly smal l .  Th e fee  comput ed on 
the bas i s  o f  fu l l  recovery of government co s t s  should not  s i gn i f
i c ant ly a f fec t the  cost  of  gene rat i ng nuc l ear power . 

B .  Draft  Envi ronment a l  Impact S t atemen t s  

1 .  I s suanc e  

Th e three d r a f t  envi ronmen t a l  impac t s t a t emen t s  and the 
support i ng document on ana l y t i c a l  methodo logy were puh l i shed 
as  fo l lows : 

• S t orage o f  U . S .  Spent Power Reac tor  Fue l ,  DOE / E IS-0 0 1 5 -D ,  
Augus t 1 9 7 8  ( c a l l ed "Dome s t i c  E I S " ) . 

• S torage o f  U . S .  Spen t Power Reac tor  Fue l - S upp l ement 
DOE/EI S-00 1 5 -DS , Dec emb er 1 9 7 8  ( c a l l ed "Domes t i c  Supp l emen t " ) . 

• S torage o f  Foreign Spent Power Reac tor Fue l , DOE / E I S -0040-D , 
Dec ember 1 9 7 8  ( c a l l ed " Foreign EI S " ) .  

• Charge for S pent Fue l S torage , DOE / E I S -004 l -D , December 1 9 78 
( c a l l ed " Charge E I S " ) . 

• Ana l y t i c a l  Methodology and Fac i l i t y  D e s c r i pt i on - S pent Fue l 
Po l ic y ,  DOE-ET-0054 , August  1 9 7 8 . 
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2 .  Reques t  for Comment s  

No t i c e  o f  avai l ab i l i t y  o f  the  draft  env i ronment a l  impac t  s t a t e
men t  fo r s t o rage o f  U . S .  s pent power reac t o r  fue l was pub l i shed by 
DOE i n  t he  Federal  Regi s t er on Sept ember 6 ,  1 9 7 8 . A sub sequent 
not i c e  wa s p ub l i shed in the Fed era l Regi s t er on Decembe r  14 , 1 9 7 8  
o n  t h e  avai l ab i l i t y  o f  t h e  draft  E I S s  o n  s torage o f  foreign fue l ,  
on  charge fo r s pent fue l s torag e ,  and a sup p l ement t o  the dra ft 
E I S  on s torage o f  U . S .  fue l .  Co pi e s  o f  the  draft  E I S s  were d i s
t r ibut ed for revi ew and comment by appropr i a t e  federa l agenc i e s , 
th e  50 s t at e  government s , and o ther organi zat ions and i nd i vidua l s  
who wer e  known t o  hav e  an i n t e r e s t  i n  spent fue l s t orage ac t iv i t i e s  
and t h o s e  who reque s t ed them . Comment s and v i ews concern i ng the 
draft  E I S s  were reques t ed from o ther int eres t ed agenc i e s , organ i 
z a t i on s  and i ndividua l s  by mean s o f  t h e  Federal  Regi s t er no t i ce s . 
Approximate ly  1 6 0 0  copi e s  each o f  the  d r a f t  Domes t i c ,  Fore ign , and 
Charge E IS s  were d i s t r ibut ed for comment .  Th e c lo s i ng d a t e  for 
c omment s  to be received on the dra ft E I S s  was February 15 , 1 9 7 9 . 
Co p i e s  o f  the  E I Ss  ( upon pub l i c at ion)  and c omment l e t t er s  received 
wer e  pl ac ed for pub l i c  i n s pec t i on i n  DOE pub l i c  document rooms at  
10  l oc a t i on s  throughout the c ount ry . To the  ext en t  prac t i c ab l e , 
c omment s  received a f t er the c lo s i ng dat e were a l s o  cons id ered i n  
th e  preparat i on o f  the  f i n a l  E I S . 

3 .  Comment s  Received 

A t o t a l  o f  78 c omment l e t t er s  ( some with  sup p l emen t s )  were 
rece ived . Approx ima t e l y  46% o f  the comment l e t t er s  were rec eived 
from l oca l , s t a t e ,  and Federal  gov ernment agenc i e s , 3 0% from 
i ndu s t ry ( primari ly ut i l i t i e s ) , 14% from i nd iv i dua l s ,  and 10% from 
nonindu s t r i a l  organi zations . Twenty-one s t a t e  gov ernment s  sub
mi t t ed 3 2  c ommen t  l e t t er s . The s e  s t ates  are shown as l ined areas 
i n  Figure 1.  Some of the  comment l e t t ers d id not expre s s  any 
op� n�on o f  the  Spent Fue l Storage Po l i cy or the  c onc lus i ons  ex
pres s ed by DOE i n  the draft  E I S s . A rev i ew o f  the  l e t t ers  that d id 
expres s an opinion rev e a l ed the fo l l owi ng s t at i s t i c s :  

Numb er o f  
Opinion s  

Support Spent Fue l S t orage Po l icy 2 1  

Oppo s e  P o l i cy o r  Sugges t  1 2  
Mo ratori um o n  Nuc l ear Power 

No Subs t ant i a l  Comment 1 6  

Concur wi th "No S i gni f i c an t  1 7  
Env i ronment a l  E f fec t" Find i ng 
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U1 

� States Submitting Comments 

c? 

FIGURE 1. States Commenting on Draft EISs 



A l i s t ing o f  commentors  appears  in  Append ix  C o f  th i s  vo lume 
and the comment l e t ters  are rep roduced i n  Vo lume 5 o f  t h i s  E I S .  
Approximate ly 600 spec i f i c comme nts  were iden t i f ied i n  the s e  
l e t t e r s . About h a l f  of  t h e s e  were id ent i fied a s  sub s tant ive , and 
requi red a Depar tment of Ene rgy re sponse in the f ina l E I S . Many 
o f  the se sub s tant ive comme n t s  we re o f  a s imi lar nature . Rather 
than re s pond to each comment ind ividua l ly ,  commen t s  of a s imi l ar 
nature we re grouped into  1 0 2  maj or ca t egor ies  and a re sponse was 
prov ided for each cat egory . Th e s e  comments and the DOE r e s pons e s  
are pub l i shed i n  Vo lume 5 o f  th i s  E I S . The "DOE Re s pon se"  sec t ion 
o f  Vo lume 5 ident i f ie s  the locat ion i n  the E I S s  where change s we re 
made as a r esult  of  a comment  ( v o l ume number and page number are 
ident i f i ed )  . 

4 .  Re spon,se  to  Comme nt s 

The th ree dra f t  E I Ss  ( s t orage of dome s t i c  fue l , s t orage of 
fore ign fue l ,  and charge for spent fuel s t orage ) were i s sued as 
three separate documen t s  ( i nc lud ing a supp l ement ) .  In preparing 
the F inal Env i ronment a l  Impac t S t a t ement , U . S .  Spent  Fue l Po l i cy , 
the s e  we re comb i ned int o  a s i ng l e  document  (DOE / E IS-00 1 5 )  cons i s t 
ing o f  f ive vo l ume s . The cont ents  o f  these vo lumes are 

Vo lume 1 

Vo l ume 2 

Vo l ume 3 

Vo l ume 4 

Vo lume 5 

E xecut ive Summary 

S torage of U . S .  Spent  Powe r Rea c t o r  Fue l  

S t o rage o f  Fore ign Spent Power Reactor  Fue l 

Charge for Spent Fue l Storage 

Commen t  Le t t ers  on Dra f t  S t a t emen t s  and Ma j o r  
Comment s  wi th DOE Re spons e s  

I n  the final E I S  \Vo lumes 2 ,  3 ,  and 4 ) , changes from the draf t  
E I Ss are ind i c ated by a ve r t{cal  l i ne i n  the l e ft margin o f  the 
page s . Whe re the change is the re s u l t  of  a comment , the change i s  
id en t i fied  w i th a l ine cove r i ng the changed mat e r i a l  and a numb er 
and a le t t er  corr:�s pond i ng to i t s  de s igna t ion in  Vo lume 5 .  If the 
change is  the re sul t of  an er ror in the  Dr a f t  E I S s , i t  i s  iden t i 
f i e d  with  the le t t e r  "E . "  I f  the ch ange i s  made to  c l ari  fy or 
e xpand on the draft s t ateme n t , it i s  iden t i f ied wi th the l e t ter 

C " C . "  As an examp l e , i f  th i s  sent ence we re added to  one of  the 
E I S s  to clar i fy a sec t i on , it  would  be iden t i f ied with  a ve rt ical  
1 ine  and the let  t e r  "c" as  shown to  the l e f t . 
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5 .  Preparat i on o f  the E I Ss  

Th e dra f t  E IS s  and the fina l E I S  were prepared under  the 
gui d ance o f  the Depar tment of  Energy by the  Savannah River 
Laboratory ( o pera t ed by E .  I .  du P ont  de Nemours and Company for 
the Depar tment of Energy ) and the S .  M .  S t o l l er Corporat i on w i th 
dir ect  input , rev i ew ,  and approva l by the Department o f  Ene rgy . 
O ther  DOE c on t ract ors prov ided t echni cal rev iew of  spec i fi c  
s e c t ions of the dra f t s  and fina l E I S . 

The Counc i l  on Env i ronment a l  Qual i ty regu l a t ions f or imp l e
men t ing the proced ura l prov i s ions of  the Nat iona l Env i ronment a l  
Po l i cy Ac t ( 40 CFR 1 5 0 0 )  requires  that env i ronmental  impact  s t a t e 
men t s  l i s t the name s ,  toge ther with  qua l i f i c a t ions ( expert i s e ,  
e xp er ienc e ,  pro f e s s iona l d i s c i p l i ne s ) ,  o f  the persons who were 
primari l y  respons ib le for prepar i ng the env i ronment a l  s t a t ement 
or s igni f i cant background papers , inc lud i ng b a s i c  components  o f  
the s t a t ement . Al though the s e  regu l at ions do no t app l y  to  th i s  
E IS , such a l is t  has been provided a s  Append i x  D o f  th i s  volume . 

C .  Fac i l i t ie s  and Environment  

1 .  Gener i c  Tre atment of  Fac i l i t i e s  and Envi ronment 

In order  to as s e s s  th e envi ronmental  impact  of  fac i l i t ie s  
and o perat ions that have not been s pec i f i ca l ly ident i f ied , the 
envi ronment a l  impact s t a t ement s  were prepared on a gener i c  bas i s . 
Gene r i c  fac i l i t ie s , incorporat ing s t at e-o f-the-art t echno logy , 
are de s c r i b ed in  Vo lumes 2 and 3 o f  th i s  fina l  E IS and in  th e 
ana ly t i cal  me thodo logy and fac i l it y  d e s c r i p t ion document 
( DOE-ET-0054) . Th e s e  a l so inc lude a de s c r i p t ion of the gene r i c  
env i ronment  ( inc luding such pert i nent in format ion a s  me t eoro logy , 
hydro logy , demogr aphy , eco logy , et c . ) ,  generic  transpor tat ion 
e quipment and methods , and ana l yt i ca l  methods used to a s s e s s  the 
impact of  the proposed Spent Fue l S t orage Pol icy . 

If a d e c i s ion i s  made t o  imp lement the Spent Fue l S t orage 
Po l i c y , an away-f rom-reac tor  spent fu e l  storage fac i l i ty E I S  ( AFR 
E I S )  wi ll  be prepared to  provide env ironmental  input into  the 
s e l e c t ion of  fac i l i t ie s  to  me e t  the demand for spent fue l  s t orage . 
The demand for s pent fue l s t orage wi l l  be deve loped by us i ng the 
lat e s t  avai l ab le da t a  as supp l i ed by ut i l i t ie s  conce rning the i r  
pl ans f or expans ion , compac t io n ,  t ran s s h i pment , and the expe c t ed 
quant i t i e s  of spent fue l di s charge s . 
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2 .  Independ ent Sp ent Fue l  S t orage ( ISFS ) Fac i lit i e s  and 
S t and-Alone At -Reac tor  Basin ( ARB ) Fac i lities 

Th e generic  I SFS o r  ARB fac i lit i e s  in th i s  generic E IS are 
a s s umed t o  con s i st of a set  of mod u l ar wat er- f i l l ed bas i n s . The s e  
fac i lit i e s  are c on s i d ered t o  b e  s t and-alone fac i lit i e s , that is , 
they are d e s igned to  b e  comp l et e fac i l i ties that do no t d epend on 
o ther  exi s ting nuc l ear fac i l i ties for s e rvic e , et c .  Th e maximum 
c apacity o f  a singl e  i n t e r im s t orage fac i l i t y  is as sumed to  b e  
1 8 , 000 met ric t on s  o f  urani um ( MTU ) o f  spent fue l with minimum 
size o f  5 0 0  MTU .  The s to rage basins  at t h e s e  faci lit i e s  are 
s t ain l e s s-s t e e l - l ined concre t e  s t ruc ture s . 

The fac i l i t y  i s  d e s igned t o  receiv e ,  hand l e , decon t amina t e , 
and r e sh i p  spent fue l c asks; t o  remov e i r rad i at ed fuel from casks ; 
t o  place the  fue l in  the b a s i n s; and to  coo l and con t ro l  the  
qua l i ty of  the wat er . Th e fac i lit y is a l so d e signed for r emov al  
of  spent fue l from the s t o rage b a s i n s , loading the spent  fue l i n t o  
shipping cask s , decontaminat ing load ed cask s , and shipping spent 
fue l .  Modul a r  cons tr uc t i on a l l ows fac i l i ty expansion wi th a 
m�n�mum o f  additional support facil i t i e s  and s ervic e s . Al l the 
s t orage basin s  wi l l  b e  designed to  pro tec t the fue l c l add ing 
again s t  mechanic a l , chemi c a l , or therma l damage . Th e fue l c l add
i ng is the pr imary barrier  for con fining fue l core mat er i a l . Th e 
s t orage fac i lit y wil l  a l s o provide s a fe , sub c ri t i c a l  arrangement 
o f  fue l and ad equa t e  shi e l d i ng under norma l operat i ng condi t i ons  
or  during extreme natural phenomena such as  tornadoes  and earth
quake s .  

3 .  Tran s port ation o f  Spent Fue l  

Tr an s port ation o f  spent fue l and was t e  i nvo lves  u s e  o f  
mas s iv e , heav i ly shie lded shipping c asks t ransported b y  ship , 
ra i l ,  and t ruck . I t  is a s s umed that manu fac t urers  wi l l  provid e  
c a s k s  as  need ed f o r  t ran spor tat i on o f  dome s t ic and for e i gn fue l .  
I t  i s  a s sumed that foreign na t ions wi l l  provid e the i r  own casks 
designed to  meet u . S .  shipping regu l ation s .  About t en t ime s mo r e  
fue l c an b e  shipped in  a rai l  c a sk than in a t r uck cask . However , 
t ruck s h i pmen t s  norma l ly require l e s s  t urnaround t ime than rail  
s h i pmen t s . 

4 .  Geo l ogic Repo s i tory 

Th e u l tima t e  disp o s a l  o f  spent fue l  is b e yond the  sc ope o f  
this E I S . Howeve r ,  t o  enab l e  e s tima t e s  o f  the  impac t s  o f  receipt 
o f  fore ign fue l , the generic impac t s  o f  d i sposing o f  any spent 
fue l o r  repro ces sing was t e  are ana l y s ed . For pur po s e s  o f  
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ana ly s i s, the  generi c geo logi c repo s i t ory i s  a s s umed t o  b e  con
s t ruc t ed in a s a l t  format i o n .  The s e le c t i on o f  a s a l t  format ion 
a s  a r e ferenc e for thi s ana ly s i s  is  not int ended t o  i nd i c at e  a 
pre fe renc e for s a l t  as  a ho s t  mat e r i a l  for geo logic  repo s i tori e s . 
Th e t ype o f  repo s i tory i s  not expec t ed t o  a f fec t s i gni f i c ant ly the 
envir onmen t a l  e f fec t s  con s id ered . 

5 .  Fuel  Reproc e s s ing and Fab r i cat ion 

If  a U . S .  d ec i s ion is  made in  the  future to  pro c e ed wi th  
fue l r eproc e s s ing , the generic  fue l repro c e s s i ng p l ant  ( FRP )  i n  
t h e  U . S .  i s  as s umed to  be  c o l loc at ed wi th a mixed-oxide  (MOX ) 
fue l fab r i c a t i on p l ant s i z ed t o  hand l e  t h e  output from the FRP . 

Fo r purpo s e s  o f  as s e s s ing the env i ronment a l  impact  o f  s t or
age o f  foreign s pent fue l  (Vo lume  3 ) ,  fue l repro c e s s i ng p l ant s 
coming on l i ne i n  the l at e  1 90 0 ' s  are a s s umed t o  i nc l ud e  equ i pment 
c urrent ly und er d ev e lopment . Th i s  e quipment wi l l  reduce and con
t ro l  re l e a s e s  o f  t r i t i um ,  krypton-8 5 ,  carbon- 1 4 , rad i o i odi n e , and 
par t icu l at e s . Al l U . S .  and c e r t ai n  foreign FRP-MOX p l an t s  are 
a l s o  as sumed t o  meet  current and future requi remen t s  for pro l i
feratio n  r e s i s t ance  and s afeguard s ,  and the  env i ronmen t a l  e f fec t s  
wi l l  not  b e  increased over previous ly ana lyzed FRP-MOX pl ant s .  

6 .  Fac i l i t y  D ecommi s s i oning 

In a l l c a s e s  considered i n  thi s  final  EIS , fac i l i t ie s  are 
a s s umed to be decommi s s i oned after  comp l e t i on o f  the operat i ng 
ph as e .  Th e r e ference d ecommi s s ion i ng mode i s  decon t amina t i on 
and d i smant l ement o f  the  sur fac e fac i l i t i e s , comb i n ed wi th s ome 
r e s t r i c t ion o f  future s ub sur fac e ac t iv i t i e s  at the geo logic 
repo s i tory . 

D .  S t o rage o f  U . S .  Spen t Fuel  ( Detai l ed in  Vo lume 2 )  

1 .  S cope 

The envi ronmen t a l  impac t s ta t ement on s torage o f  U . S .  spent 
fue l ( Vo lume 2 )  i s  an ana lys i s  of the impac t s  of imp l ement i ng or  
not imp l ement i ng the  p o l icy 'for  s torage of  U . S. spent fue l . Two 
bas i c  a l t ernat ives  are considered : 1 )  Impl ement the Spent Fue l 
St orage Po l icy , i n  wh ich  the  U . S .  Gov ernment accept s t i t l e to  the  
spent fue l .  Thi s  a l t ernat ive a l so a s s ume s e i ther cent rali z ed 
s t orage i n  l arge Gov ernment-owned I SFS fac i l i t i e s  or  d ecent r a l i zed 
s t o rage i n  sma l l  privat e ly or  Government-owned ISFS  fac i l i t i e s .  
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2 )  Th e o ther a l t erna t i v e  i s  the Spent  Fue l Pol icy i s  no t imp le
men t ed , and private  i ndus t ry provides  decent r a l i zed s t orage c apac
i t y  by c omp ac t ion ( s t ore more fue l in  exi s t i ng reac tor  d i scharge 
b a s i n s ) ,  t r ans sh i pment o f  l imi t ed amoun t s  o f  fue l b e tween b a s i n s , 
c on s t ruc t i on o f  new ISFS  fac i l i t i e s , and /or con s t ruc t i on o f  s t and
a l one a t-reac t or s t orage fac i l i t i e s . 

2 .  Parame t er s  Con s i dered 

Within  the two b a s i c  a l t e rnat ives anal y z ed 1 )  P o l icy Imp le
ment ed and 2)  Po l i c y  No t Impl emen t ed , the  e f fect  of varying c e r
t ain k ey parame t e r s  wa s con s i d ered . Th e s e  parame t e r s  are b r i e f l y  
d e s c r ibed i n  t h i s  s e c t io n . 

• Reac t or D i scharge Bas i n  Re s erve Capac i t y . Mo s t  d i s charge b a s i n s  
at nuc l ear power p l an t s  a r e  d e s igned t o  accommodat e the  equiva
l en t  o f  one and one t h i rd reactor loadings o f  spent fue l . Th i s  
capac i t y  wa s origina l ly int ended to provide  s t o rage space for 
one annual d i s charge ( 1 /3 o f  the fue l e l emen t s  in a reac to r ) , 
plu s c apac i t y  to s t ore a ful l-core d i s ch arge from the reactor . 
Th i s  ful l-core res erv e i s  d e s i r ab l e  in  the  event the ent i r e  
c o r e  has  to  b e  d i scharged for inspect ion , maint enanc e ,  e t c . 
Ful l-core-re s erve s t orage capac i t y  i s  no t a s a fe t y  re qui rement ; 
there fore the  Nuc l ear Regul atory Commi s s ion does  no t inc l ude 
th i s  as a par t of  the l icens ing requi rement .  Ful l-core r e s erve 
is d e s i rab l e  to  reduce the r i sk of a larger ec onomic penal t y  
that wo uld occur i f  a l engthy reactor shutdown was nec e s s i t at ed 
because  a ful l-core d i s charge b ecome s nec e s s ary . I t  a l so pro
v i d e s  increased f l exib i l i t y  during operat ion o f  a power reac
t o r .  At a minimum , reac tors  have to  mai nt ain r e s erve storage 
c apac i t y  for one

' 
annua l d i scharge o f  fue l ( about 1 / 3  o f  a 

reac tor  cor e ) . Reac tor s t o rage capac i ty rangi ng from ful l-
core res erve t o  d i s charge c apab i l it y  is  ana l y z ed . 

• B a s i n  Compac t i on . Some ut i l i t i es have increased or  p l an t o  
i ncrease  s pent fue l s t o rage capac i t y  in  the reac tor  d i scharge 
b a s i n s .  This increased capac i t y  may b e  achi eved by more e f f i 
c i ent  u s e  o f  b a s i n  s pac e . Th e method s that might  b e  used 
i nc l ud e  1 )  reduc i ng the s pace b etween s t ored a s s emb l i es wi th  
n eutron ab sorb e r s  i n  the s t o rage array , 2 )  us i ng s t acked s t or
age for deep reac tor d i s charge b a s i n s  ( i . e . , doub l e  t i e ring the 
s torage rack s ) , and 3 )  d i s a s s emb l ing the fue l bund l e  and p l ac
i ng i nd ividual fue l e l ement s i n  a mo re compact  arrangement 
( i . e . , pin s t orage ) . Th e s e  method s o f  increa s i ng spent fue l 
s t o rage capac i t y are cons idered . 

• Tran s sh i pment . Power reac tors  can extend r e s erve s torage 
capac i t y  at a given reac tor by trans shi pment o f  spent fue l 
from reac tors  need ing the capac i t y  t o  reac tors  wi th exc e s s  
s t o rage c apac i ty wi thin t h e  s ame ut i l i ty s y s t em .  The E I S  
consid er s both n o  tran s sh ipment s and l imi t ed t ran s s h i pment s .  
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Cen t r a l i z ed and Decen t r a l i zed S t orage i n  I SFS Fac i l i t i es .  
Cen t r a l i zed storage is the concept  o f  use o f  a sing l e  o r  a few 
l arge U . S .  Government -owned ISFS fac i l i t i es serv i ng the nuc l ear 
power i ndustry . These fac i li t i es ',lOuld be locat ed to  serve 
power reac tors from the ent ire nat i on .  Decen t ralized storage 
consists o f  use o f  mo re private ly or governmen t-owned ISFS 
fac i l i t i es r egi ona l ly located . Th ese fac i l i t i es are usua l ly 
sma l l e r  than those consid ered in  the  c ent r a l i z ed s t orage con
c ept . Th e s t orage capac i t y  o f  these t wo t ypes o f  fac i l i t i es 
wer e  assumed t o  b e  6000 and 1 8 , 000  MTU for decen t r a l i z ed and 
centra l i z ed storage o p t i ons, r espec t iv e l y . Th ese c apac i t i es 
wer e  est ab l ish ed i n  the  E I S  for i l lust rative  purposes . 

ISFS and ARB Fac i l i t i es .  An I SFS fac i l i t y  is assumed t o  b e  
e i ther  a cent r a l i z ed o r  d ec ent ra l i z ed s t orage basin fac i l i t y  t o  
serve reac tors ei ther nearby o r  from a l arge region i n  the U . S .  
These fac i l i t i es are independent because they are not  located 
at  o r  asso c i a t ed wi th a spec i fi c  power reac tor . S t and-a lone 
ARB fac i l i t i es are also storage basin f�c i l i t i es that are 
s imi l ar to I SFS fac i l i t i es exc ept  that they wi l l  prob ab ly b e  
sma l l e r  and l oc a t ed a t  exist i ng power reac tor  si t es and wi l l  
serve only the  reac t ors where they are l o c a t ed . Bo th t ypes o f  
storage fac i l i t i es are c onsid ered . 

Int er im S t orage Capac i t y Requirements. Th e t iming o f  the dis
posi t i on ac t i on for spent  fue l is importan t  i n  d e t ermi ning th e 
amount o f  i n t e r im st orage that must b e  provi d ed . Figure 2 
shows the  i n f luence o f  d isposi t i on fac i l i t y  startup on needed 
i n t e r im s t orage c apac i t y .  Fo recasts are based on 1 )  maint ain
i ng on ly d ischarge c apab i l i ty in  reac tor b asins , 2)  maintaining 
ful l-c ore r eserv e ,  and 3 )  t ransferri ng o f  a l l  fue l t o  the  U . S .  
Government wh en i t  has coo l ed 5 years . A recent DOE sensi t iv i t y  
ana lysis* i nd i c a t es that the  int erim storage requi rements shown 
on Figur e 2 are higher than the prob ab l e  storage requi rements 
for d omest i c  fue l . The probab l e  storage requiremen t shown as 
the " Base P l annin g  Case" on Figur e 2 resu l t s  from the recent 
DOE sensi t iv i t y  analysis . The requi red I SFS c apac i t y  was 
deve loped t o  show the e f fects o f  main t a i n i ng ful l-core reserve 
and d ischarge c apab i l i t y  i n  reac tor  d ischarge basins for 
various disposi t ion fac i l i ty startup dat es. Envi ronment a l. 
e f fec ts we re det ermined for disposi t i on fac i l i t y  startup i n  the  
years 1 985 and 1 995 based upon ful l c ore reserve and d ischarge 
capab i l i t y  requir emen ts shown on Fi gure 2 .  Th e env i ronment a l  
e f fec ts o f  t h e  " Base P l anning Case" were n o t  det ermi ned for 

Spent Fue l S t o rage Requi rements - Th e Need for Away-From
Reac to r  S torage - An Update  o f  DOE /ET-0 0 7 5 .  USDOE Repor t  
DOE/NE-0002 , U . S .  Department o f  Energy , Washingt on D C  
January 1 98 0 ) . 
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th ese cases b e c ause the  e f fe c ts wo uld b e  l ess than those that 
had prev ious ly been ident i fied. An ana lysis o f  the e f fe c t s  o f  
de l ayed startup o f  the d isposi t ion fac i l i t y  unt i l  2 0 1 0  was 
added t o  Vo lume 2 o f  th e E I S  ( Append i x  E )  whi l� i t  was b e i ng 
prepared i n  final  form. This sec tion was added b e c ause the 
current DOE estima t e  on the initial geo l og i c  repository startup 
( 1 997-200 6 )  could b e  l a t e r  than the  l a t est year ana lyzed in the 
draft  E I S. It was decided that this new ana lysis should  a lso 
incorporat e DOE ' s  current j udgements on probab l e  st orage re
quir ements. As such , this ana lysis used the "Base P l anning 
Case" shown on Figu re 2 and startup o f  the  initia l d isposi tion 
facility in the year 2 0 1 0. 

3 .  A l t e rnatives 

When the d r a f t  v ers� on o f  the Domestic E IS was pre pared in 
th e l at t e r  part of the year 1 9 7 7  and ear ly  1 9 7 8 , the nationa l ob
j ec tiv e was t o  open the  f i rst geo logic re posit ory in the year 
1 98 5. Environment a l  e f fe c ts o f  int erim storage o f  spent reac t o r  
fue ls were d e t e rmined for t h e  disposit ion facilit y o peration b e
ginning in th e year 1 9 85 o r  1 9 95 ,  and ISFS faci lity e f fe c t s  wer e  
d e t ermined through the year 2 000  t o  ensure t h a t  the rang e o f  
actions was c overed by the  E I S. The a l t e rnativ es ana lyzed wer e 
Al t ernativ e  1 - P o licy Imp l ement ed and Al t ernativ e  2 - Po licy Not 
Impl ement ed . Be t ween the t ime the draft document was pub lished 
and this fina l E IS was comp l et e ,  DOE r ecognized that the  first 
repository might not  be in operation unt i l  the years from 1 9 9 7  t o  
2006. To d emonst rat e the  e f fe c ts o f  a d e l ayed repository o pening 
b e yond the  year 1 9 95 ,  an appendix was prepared for Vo l ume 2 
( Ap pendix E )  t o  show the  environment a l  e f fe c t s  with the first 
repository star t up in the year 20 1 0 .  

Th e ana lyses used t o  show the environment a l  e f fect  c omparison 
o f  disposition faci lit y  startup in the year 20 1 0  were se l ec t ed to  
para l l e l  A l t ernativ es 1 and 2 in  the  draft  Domestic E I S. Al though 
not t rue decision a l t ernatives , these ana lyses hav e  b e en l ab e l ed 
Al t ernativ e  3 - Po l icy Imp l ement ed and A l t ernat ive 4 - P o licy No t 
Impl ement ed. These a l t e rnativ e  numb ers wer e  s e l e c t ed to dif fer
entia t e  b e t ween the  a l terna tiv es which c onsider ear lier startup 
dat es for the  disposition facilit y ( A l t e rnatives 1 and 2 ) . Al t er
nativ es 3 and 4 ( disposition fac i lit y startup in the year 2 0 1 0 )  
use an updated forecast o f  fue l f l ow and int erim storage require
ments than A l t e rnativ es 1 and 2 ,  so Al t erna t iv es 1 and 2 c anno t be 
direc t ly c ompared to Al t ernatives 3 and 4.  The comparison o f  
environments e f fec ts t o  b e  used in t h e  d ecision t o  imp l ement or 
no t to impl ement the po licy should  b e  based on comparison o f  
a l t e rnativ es for the same disposition fac i lit y startup d a t e. 
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Two b asic  a l t ern a t i v es are consid ered in  this st atemen t .  In 
the fi rst a l t ernat ive (Al t ernat ive 1 for 1985 or  1 9 9 5  disposi t i on 
fac i l i t y  startup ,  and Al t erna t ive 3 for a year 2010 startup ) , the  
Spent Fue l Storage Po l i cy ,  i n  wh ich  the  U. S. Gove rnment accepts 
t i t le to the spent fue l ,  is assumed to  be imp l ement ed. In the 
second a l t ernat iv e ( Al t ernat ive 2 for  1985 or 1995  d i spos i t ion 
fac i l i t y  startup , and A l t e rnat iv e 4 for a year 2 0 1 0  startup ) , the  
Spent  Fue l Storage Po l i cy is  assumed not b e  b e  imp l ement ed. 

Two o p t i ons asso c i a t ed wi t h  Al t e rn a t i v es 1 and 3 were 
examined. In Opt ion A ( c a l l ed Al t ernat iv e lA or  Al t ernat iv e 3A) , 
c ent r a l i zed storage was assumed. Large I SFS fac i l i t i es owned or 
operat ed by the U. S. Gov ernment wo uld b e  used i n  Opt ion A. In 
Op t i on B ( c al led Al t ernat ive lB  or Al t erna t iv e  3B) , decen t r a l i z ed 
storage was assumed. Sma l l  private ly or  governmen t-owned I SFS 
fac i l i t i es wo uld be used. In  a l l  a l terna t ives ,  i t  is assumed that 
ut i l i t i es ut i l i ze compact ion and i n  Al t ernative  1 t r ansshi pments 
are used to l imi t the amount o f  fue l t r ansferred to the U. S. 
Government for i n t e r im storage i n  I SFS fac i l i t i es. Al t ernat iv e  3 
assumes no t ransshi pment. In  DOE c urrent p l anni ng , t ransshipmen t 
i s  thought t o  serve as a backup to  meet short  t erm emergency needs 
and should not b e  a p l anning base for a l l reac tors. These o p t i ons 
span the possib l e  range o f  fue l management under the  new po l i cy. 

In  Op t i on B ( d ec en t r a l i z ed storage ) , two sub o pt ions were 
examined. These wer e: 

• Al t ernat ive lB-l  and Al t ernat ive 3B . As soon as ISFS fac i li
t i es could b e  provided , i nv en t o r i es at  i ndividual reac tor d is
charge b asins wo uld b e  reduced suf fi c i ent ly to permi t ful l-core 
reserve in each reac tor b asi n. 

• Al t ernat ive  lB-2.  Less I SFS c apac i t y  would b e  provi d ed i n  t h i s  
a l t ernat iv e. I t  assumes the  reserve c apac i t i es at i nd i v i dual 
reac tor d ischarge basins wo u l d  b e  l imi t ed t o  one annua l reac tor  
discharge ( about 1/3  o f  a ful l cor e ) .  When the  d i sposi t i on 
fac i l it y  b ecomes av ai l ab l e  at ful l operat ing  c apac i t y ,  reac tor 
basins wi l l  b e  ab l e  to  regain  ful l-core reserv e. 

In Al t ernat ive  2 and Al t ernat ive 4 ,  t h e  "P o l icy-No t-Imp l e
ment ed "  cas e , the U. S. Gov ernment does no t accept spent fue l for 
in t erim storage. Two o p t i ons were also analyzed in this basic 
a l t ernat iv e .  I n  bo th  o f  t hese opt ions ,  privat e i ndus t ry is  
assumed t o  use comp ac t i on to  l imi t the  number of  privat e ly owned 
i n t e r im storage fac i l i t i es that wi l l  b e  requi red. Under Opt i on A , 
t wo variat ions were considered (Al t erna t i v e  2A and Al t ernat i v e  4A) .  
I t  i s  assumed that i n  Al t ernat ive  2A the  amount o f  spent fue l 
accumul a t ed i n  r eac tor basins is  l imi t ed t o  mai n t ain c apac i t y  for 
one annua l reac t or d i scharge unt i l  ful l-sc a l e  o perat i on o f  a 
dispost i on fac i l i t y  b ecomes av ai l ab l e  at  a c apac i t y  suf fi c i en t  t o  
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a l l ow ful l-core  reserve to  b e  regained . This a l t ernativ e  a lso 
assumes some t ransshipment o f  spent fue l to minimize the amount o f  
n ew I S F S  capacity needed . In A l t ernativ e  4A , it was assumed that 
ful l-c ore reserve in a l l  reac tor discharge basins was regained as 
soon as I SFS b asins could b e  provided . This a l t e rnativ e  also 
assumes that no t ransshipment is used . This a l t e rnativ e iR based 
on the  assumed fue l f l ows used by DOE in their c urrent planning 
which assumes that t ransshipment serves as a backup �o meet shor t 
term emergency needs and sho uld n o t  b e  a pl anning basis for a l l 
r eac tors . In the second option ( Option B - c a l l ed Al t ernativ e  2B 
and Al t ernativ e  4 B ) , sma l l ,  stand-alone ARB faci lities are con
st ruc t ed by indust ry at existing reactor sit es for int erim storage 
o f  spent fue l from on-sit e rac tors . It is fur ther assumed in 
Al t ernativ e  2B and A l t e rnativ e  4B that a f t e r  ARB facilities are 
comp l eted , no further t ransshipment is used and ful l-core reserve 
�s regained in reac tor  discharge basins . 

DOE ' s  pre ferred a l t ernativ e  is to  imp l emen t the  Spent Fue l 
Po licy and t ake tit l e  t o  U . S .  spent fue l o f fered to  the  U.S . 
Government .  In genera l ,  uti lities c an and should provide their 
own spent fue l storage c apabi lit y but in some iso l at ed c ases this 
may no t b e  prac tic ab l e  due to  t echnic a l  or  regulatory reasons.  
Furthermore , it is d esirab l e  for  U . S .  utilities to  maint ain reserve 
c apacity  for storing the ful l reac tor cor e ,  i f  its discharge b e
comes nec essary . DOE r ecogniz es , however , that i f  the po licy is 
not impl emen t e d , some iso lat ed reac t o r  shutdowns could occu r .  These 
shutdowns represent only  a smal l  inc rement o f  the t o t a l  generated 
power capacity and could resu l t  in the purchase o f  mo re cost ly 
power . Be c ause o f  the short  advanc ed no tic e  for these reac tor  
shutd owns , the  c onst ruc tion of  new power generating facilities is 
not  possib l e  t o  r e p l ac e  t he lost e l ec t ric generating capabilit y 
and the  lost power must b e  mad e up using existing power generation 
faci lities . Th e generic impacts of  reac tor  shutdowns are discussed 
in Vo l ume 2 ,  Sec tio n  I I I .  DOE has no pre ferenc es at this time 
b e twe en storing spent fue l accep t ed under the pre ferred a l t ernativ e  
in l arge centra lized (Al t ernativ e  l A  or  Al t e rnativ e  3 A )  or  sma l ler  
decentra l ized (Al terna tiv e  l B - l  or  Al t ernativ e  3 B )  I SFS facilities . 

The parame t ers used in the ana lysis o f  al t ernativ es and 
o ptions c onsid ered in Vo lume 2 o f  this fin a l  E IS are summariz ed 
in Tab l e  1 .  

4 .  E nvironment a l  E f fec ts o f  A l t ernatives 

For each a l t ernative considered in this E I S , some resourc es 
wil l  b e  consumed ; and small amounts o f  radioac tivit y wil l  b e  
re leased t o  the  environment . The work for c e  wi l l  be  exposed t o  
limi t ed amounts o f  radiation and wil l  experience occupational 
accidents at  rates comparab l e  t o  those in simi l ar industries . The 
adverse environment a l  e ffec ts o f  the a l t ernativ es wi l l  be  limit ed 
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by engi neered syst ems , admi nistrative  contro ls , and mon i toring 
programs . Th e envi ronment a l  e f fec ts be l i eved to  b e  o f  grea t est 
signi f i c an c e  are given in Tab l e  2 for Al t erna t i ves 1 and 2 and i n  
Tab l e  3 for Al t ernat ives 3 and 4 .  Uses o f  other natural  resources , 
r e l eases o f  thermal and nonrad i oac t iv e  e f f luen t s ,  and secondary 
e f fects on b i o t a  are j udged to have v ery minor impac t and are not 
inc l uded i n  Tab l e  2 .  Tab l e  3 also does not  i nc l ud e  the  above 
l is t ed i t ems nor the energy reso urces that are shown i n  Tab l e  2 .  
Scenar i os i n  whi ch the d i sposi t ion faci l i ty is assumed to  b e  d e layed 
woul d  r e quire  increased energy and mat e r i als  bec ause of increased 
construc t i on and the l ength o f  operat i on o f  ISFS  or  ARB fac i l i ti es .  

Th e popu l at i on doses from env i ronment a l  re l ease o f  nuc l ides 
from fac i l i t y  operati on and transpo r t a t i on are d e t ermin ed for l o c a l  
[wi thin  8 0  km ( 5 0  mi ) o f  t h e  fac i l i t y] ,  U . S . , and t h e  wor l d  popu l a
t ions . The doses d e t ermined for the wor ld popul ation  are shown i n  
Tab l es 2 and 3 .  E f fec ts o f  long- l iv ed nuc l ides i n  t h e  100-year 
period fo l lowi ng the end o f  the st udy are inc l uded to  prov i d e  an 
assessment o f  e f fec ts o f  p ersistent  nuc l ides .  Th e doses range from 
ab out 1 00 0  man-rem to the wor ld popu l a t i on for Al t erna t i v e  lA , wi th  
disposi t ion b eginn i ng i n  the  y ear 1985 , t o  85 , 000 man-r em i f  fue l 
disposi t i on i s  d e l ayed unt i l  the year 2 0 1 0  and ARB fac i l i t i es are 
used . About h a l f of these doses are received by the  popu l at ion 
wi t h i n  8 0  km (50 mi ) of fac i l i t i es .  To p l ac e  a perspec t ive on 
these doses , they are a very sma l l  frac t ion of the exposure from 
natural r ad i at i on sources i n  the same period [about 200 , 000 , 000 , 000 
man-rem t o  the  wor l d  popul ation  and 30 , 000 , 000 man-rem t o  the 80  km 
(50  mi ) rad i us popul a t i on for the  t ime peri ods assumed i n  prepara
t i on o f  Tab l e  2 ,  and 400 , 00 0 , 000 , 00 0  man r em to the wor l d  pop u l a
t ion and 4 0 , 000 , 000 man-rem to  the 8 0  km (50 mi ) rad ius popula t i on 
fo r t h e  t ime peri ods assum�d i n  prepar a t i on o f  Tab l e  3] . 

Fo r the a l t erna t i v es whi c h  consider 1 985 and 1 995 disposi t i on 
fac i l i ty startup (Al t ernat ives 1 and 2 ) , t o t a l  heal th  e f fec ts 
( ma l ignanc i es and genet i c  e ffec ts) in the wor l d  popu l at i on and 
wo rk fo rce  ca l c u lated  from the rad i ation  exposures range from 2 
to  3 2  as shown i n  Tab l e  2 .  Wo r l dwide nat ural  rad i at ion dose 
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TABLE 1 

Summary of Parameters Involved in Alternatives/Options Analyzed 

Alternative/Option 1A 1B-1 1B-2 
1------

U. S. Spent Fuel Policy is Implemented 
and U. S. Government Takes Title to 

.a 
Spent Fuel • • 

U. S. Spent Fuel Policy is Not Implemented 

Year of Disposition Facility Startup 1985 1985 1985 
1995 1995 1995 

Full-Core Reserve Status 

• FeR Regained, year (1985 Disposition 1986 1986 1991 
Facility Startup) 
---- - -- ------------ - - --- -- - -- - - ---- --- --c- - -- --c---- ---

• FeR Regained, year (1995 Disposition 
Facility Startup) 1986 1986 

Afte 
2000 

2A 

• 

1985 
1995 

1991 

Aftc 
2000 

- - - - - - c- - -- -

• FeR Regained, year (2010 Disposition 

Facility Startup ) 

Basin Compaction C tiliz ed 

Transs h ipments Between Reactors , �lTlI 

• 198', Disposition Facility Startup 
- - - - - - - - - - - . 

1995 Disposit ion F<lcility Startup 
b • 

_ . _ - - - _ ._ - - - - - - -_._- - - -- -

• 2010 Disposition Facility Startup 

Centralized Sto rage Ctilized 

Decentralized Storage Utilized 

lSFS LU ' ilit i es U tilized 
1------

,IRB F acilit i es l! til ized 

r. S. Government Builds ISFS Facilit i e s 

r---
Pri vatL' Industry Builds ISFS Facilitil>s 

PrivD.tC' Industry Builds Stand-Alone ,IRSs 

I nterim Storage Capac i t 'y' Requi red in lSFSs 

I 
and ARBs, �lTC 

I • 1985 D isposition Facili ty Stnrtup 
� - - --- - - -_._----- - --

I 199 ) Disposition Fac ilit y' Startup 
b 

�_� ___ 
-'()1() 

- - - - --- - -- _ .- - -
Disposition Facilitv Startur 

i \\I:11ht'r �) f 

I 19B, 

I • 199 ) 
I 

• cO lO 
!....--- ---

I nterim Storagp Facilities �l'eded 

Disp osition Faci litv 

Dis posit ion Facility 

Dispo.'-; i t ion Fac i l ity 

Startup 
--- -

Startup 

Startup 

b 

• • • • 

7100 7100 7100 7100 

7100 7100 7200 7200 

• 

• • • 

• • • • 

• • • 

• • • 

I 

5400 I S400 SOD '000 

51500 51500 24000 2 ',()OO 

i 

2B 

• 

1985 
1995 

1986 

1986 

• 

f>50 

6 50 

• 

• 

• 

5400 

52 )00 

41 

93 

:1. ;-).1:1i<-' Ililraml'tl'rs wilPtlll'r C. S. COVl'rnrnl'!lt o\\'TIl'd or private utility oWlll'd. 

3A 3B 4A 4B 

• • 

• • 

2010 2010 2010 2010 

- --------- ---- f-----

1983 

• 

nOTIt' 

• 

• 

• i 
! 

91200 

----
1983 1983 1983 

• • • 

none none none 

• • • 

• • 

• 

• 

• 

• 

91200 91200 91200 

If> 16 2(,9 

h. i)l'l;l\' ,)1' displlsition facilit\' startllp heyond thl' :.-'ear :2000 is possihll' :inti is disCllSSl'd in Section III 
(1\ \'()lllllll' :.:. 
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TABLE 2 

Summary of Environmental Effects - Alternatives 1 and 2 

Effeats 

Energy Resources 

Propane, m 3 

Diesel fuel, m' 

Gasoline, m3 

Electricity, MW-yr 

Coal, tonne 

Manpower, man-hour 

Radiation Dose Commitment, man-rem 

Worldwide populationa 

Workforce 

Health Effectse 

Worldwide population 

Workforce 

Occupation Accidents 
(nonradiological fatalities)g 

Centralized Storage 
(Alternative lA) or 
Deaentralized Storage 
with Full-Core Reserve 
(Alternative lB_l)a -
Poliay Implemented 
DIspositIOn Faailigy Startup 
1985 1995 

5.9 x 102 

1.7 >:105 

1.0 x 10' 

6.5 x 101 

4.0 x 105 

4.5 x 107 

x 10' 

x 10' 

11 

2.7 x 10' 

2.2 x 105 

4.7 x 10' 

1.0 x 10' 

6.2 x 10· 

8.5 x 107 

10 

4f 

x 10' 

x 10,d 

14h 

Deaentralized Storage 
with Disaharge Capabilities -
Poliay Implemented 
(Alternative 1B-2) or 

Poliay Not Implemented 
(Alternative 2A) 
Disp�tTon'Facility Startup 
1985 1995b 

1.7 x 102 1.8 x 10' 

1.7 x 105 2.0 X 105 

3.0 x 10' 3.0 x 10' 

8.2 x 100 5.0 x 102 

5.4 x 10' 3.0 x 10· 

3.9 X 107 7.6 x 107 

3 x 102 9 x 10' 

8 x 102 4 x 10' 

6 

3 

11 14 

Deaentralized Storage in At-Reaator 
Basins Poliay Not Implemented 
(Alternative 2B) 
Disposition Faaility Startup 
1985 1995b 

7.7 x 10' 1.6 x 10' 

3.1 x 105 4.8 x 105 

1.4 x 105 2.8 x 105 

1.8 x 102 1.4 x 10' 

1.2 X 10· 7.6 x 10· 

1. 1 x 10· 1.9 x 10· 

4 x 10' 3 x 10' 

6 x 10' 3 x 10' 

13 

4 19 

23 42 

a. The resource commitments for Alternative IB-l are similar to those shown for Alternative lA but not exactly the same. 
The differences are small. Impacts are same whether provided by U.S. or utilities if policy is not implemented. 

b. Delay of disposition facility startup beyond the year 2000 is possible and is discussed in Section III and Appendix E of Volume 2. 

a. Whole body dose during the operating period plus the next 100 years. (For comparison the equivalent dose to the 
world population from natural radiation sources over the same period is about 2 x lOll man-rent. This natural radiation 
dose will result in 120 million health effects.) 

d. For Alternative IB-l the work force dose commitment is 8 x 10' man-rem. 

�. Serious genetic and somatic health effects were calculated from radiation doses, assuming a linear dose-health effect 
relation. EPA dose-effect factors were used. 

f. For Alternative IB-l, the work force health effects are 6. 

g. Includes const'ruction deaths. 
h. For Alternative IB-l, the fatalities from occupational accidents are 17. 
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TABLE 3 

Summary of Environmental Effects - Alternatives 3 and 4 
for 2010 Startup of Disposition Facility 

World Population, 
Whole Body Dose 
Commitment, man-rem 

Occupational 
Exposure, man-rem 

World Health Effectsa 

World Accidental Deaths 

Policy Implemented 
Cent�lized Storage 
(Alternative 3A) 

46,200 

9,600 

34 

20 

Decentralized Storage 
(A lternative 3B) 

46,200 

15,300 

38 

26 

Policy Not Implemented 
Decentralizaa Storage Storage in ARBs 
(Alternative 4A) (Alternative 4B) 

46,200 85,100 

15,300 92,400 

38 113 

26 112 

a. Serious genetic and somatic health effects were calculated from radiation doses, assuming a linear 
dose-health effect relation. EPA dose-effect factors were used. Health effects from organ do�es 
are not shown independently, but these organ health effects are included in these lines along with 
those caused by the whole body dose. (See Appendix B of Volume 2 for more detail on methodology 
used in determining health effects.) 
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commi tment dur i ng this same pe r i od would resu l t  i n  1 20 , 000 , 000 
he a l th effects . For the a l t erna t ives that assume de layed dispos i 
t i on fac i l i ty startup and current DOE p lann i ng forecast of  fue l 
that wi l l  probab ly requi re I SFS fac i l i ty  st orage ( A l t e rnat ives 3 
and 4 ) , the t o t a l  hea l th e f fec ts in  the wor ld popu l a t i on and work 
for c e  range from 34 to 1 13 .  Wor l dwide natural  rad iat ion dose 
commi tment during th is same period would resu l t  in 200 , 000 , 000 
hea l th e f fe c t s . Th ese heath ef fec ts were calculated  wi th EPA 
dose-e f fect  fac t ors . No threshold  dose is assumed for hea l th 
e f fe c ts . These dose-e f fe c t  est ima t es are qui t e  unc e r t ai n  and may 
e i ther underest imate or overest imate  the ac t ual  e f fe c t . Occupa
t i onal rad i at ion exposure is also summar i zed in Tab l es 2 and 3 .  
Doses are increased if  the d ispos i t i on fac i l i ty is d e l ayed bec ause 
o f  a longer pe r iod of operat ion of the int e r im storage fac i l i t i es . 
The dose increases for the a l t e rnat ives in  wh ich ARB fac i l i t ies are 
used because of the large r occupat iona l force used in these ARB 
f ac i 1 i t  i e s . 

Th e numbe r  of nonrad iat ion-re l a t ed fat a l i t ies expec ted in 
the work forc e , i nc lud i ng t ranspor tat ion and const ruc t ion workers 
and ope r a t i ng personne l ,  ranged from 1 1  t o  1 1 2  for the ent i re 
pe riod o f  this study for the a l t ernat ives ana lyzed . For pe rspec 
t i ve , th e numbe r  of  ac c i d ent a l  dea ths est imat ed for the ent ire 
per iod o f  th ese a l t e rnat ives ( about 2 0  years for t ime periods i n  
Tab l e  2 and 50 years for t ime pe r i ods used i n  Tab l e  3 )  can be 
compared with  12 , 500 de aths in the year 19 7 6  from occupa t i ona l 
acc idents in the Uni t ed St ates . 

As ind i c a t ed ear l i er , for A l t e rnat ive 2B , ARB fac i l i t ies are 
used and t ranssh i pment of spent fue l between reac t or d ischarge 
bas i ns is minimi z ed . The pr i nc i p a l  advantage of no t a l lowing 
transsh i pment o f  spent fue l is to mi nimi ze t ranspor t at ion ac t iv i 
t ies . The minimi z ed tr anspor t a t ion ac t iv i t i es resu l t  in decreased 
e xposu res of about 4 man-rem to the pub l ic and about 50 man-rem to 
tr anspor tat ion workers . The pr incipal  disadvant age is that add i 
t ional st orage basins are needed . The add i t i onal bas in re qui re
ments are expec t ed to resu l t  in an  increased exposure t o  the  pub l i c 
o f  up to 5000 man-rem from re l e ase of  par t i cul ate rad i oac t iv i ty 
wh i ch is assumed to be proport iona l to  basi n  sur face area . More 
sign i f i cant l y ,  accidental  dea ths are expec ted to increase by up 
to about 28 deaths , pr ima r i l y  due to the add i t iona l const ruc t i on 
ac t iv i t i es .  

I n  the ana lyses , th e env i ronmental  risks from ma jor  abnorma l 
events and acc idents are very sma l l  and are essen t i a l ly the same 
for A l t erna t i ves 1 and 2 .  Th e maximum ind iv idua l doses re ce ived 
f rom abnorma l natural events ( e . g . , t ornadoes)  and severe accide nts 
( e . g . , c r i t ical i t y ) at I SFS or  ARB fac i l i t ies that  migh t oc cur dur
ing oper a t i on of  the fac i l i t i es are a l l  be l ow one rem; the prob
ab i l i t y  of these events oc cur r i ng is ve ry low . Greater  conse 
quences are est imated for t ranspor tat ion a c t i v i t i es in wh i ch the 
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sh i p p i ng cask is acciden t a l ly  breached in an extreme ac cident . 
However , the risk is sma l l  bec ause o f  the low probabil i ty of  cask 
failure . No near-t erm bio log i c a l  e f fects of any signific anc e  are 
e xpe c t ed from the accidents ana l yzed . The environmental  risks were 
not de t e rmined for Al t erna tives 3 and 4 ,  but the risks for these 
a l t e rnatives would  be propor tional to those of Al t ernatives I and 2 
correc t ed for the changes in program siz e  and dura t i on .  

Transportation and st orage o f  spent fue l (which cont ains 
rad i oact ive and fissi onab le ma t erials ) can , under spe cific circum
stances , be inter fered with to create an unacce p t ab le  pub lic risk . 
Th e spent fue l  wil l th erefore be safeguarded , and the adequac y o f  
the safeguards is conside red in the e nvironment al  ana l ysis . How
ever , c ompared with other  fissionab l e  mat eria l in the Ligh t Wa ter 
Reac t or ( LWR ) fue l cyc l e ,  spent fue l is re l ative ly easy to safe
guard , b ecause of its int ense radiation . In add i t ion ,  the conse
quences that could occur from the c redib l e  sabo t age sce narios 
invo lving spent fue l  are less than wou ld be encoun t ered for other 
comparab le sabotage scenarios not i nv o lving nuc l ear ma ter i a l . It 
is conc l uded that the a l t erna t ives descr i bed do no t impose an un
acce p t ab le  sa feguards risk or haz ard to the pub lic . 

5. Summary o f  E nvironm'en t a l  Impac t o f  S t orage o f  Domestic Fuel  

Th e act ivities asso c i a t ed with imp l ementing or  not imp l emen t 
ing t h e  proposed po licy are simi l ar .  The environment a l  imp ac ts o f  
a l t ernatives vary with the amount o f  spent fue l rec eiv ed b y  the 
U . S .  Government for int e rim st orage , the number o f  fac i lities at 
which it is r eceived , the storage time , and , t o  l esser degree , th e 
dif ferenc es in spent fue l t ranspor t ation . The d i f feren c es b e t ween 
c omparab l e  a l t ernat ives of impl ementing or not impl ementing the 
po licy are sma l l .  

Th e environment a l  imp ac ts from a l l  a l t ernativ es c onsid ered , 
either  from impl ementing or not imp l ementing the spent fue l storage 
po licy , are sma l l .  Th e dec reased resourc e c onsump tions and envi
ronment a l  impac ts for a l t ernatives that assume reactor discharge 
b asin operation at  l ess than ful l-core r eserve must be b a l anced 
against the r educ ed f l exibi lity in reac tor  operation and the possi
bilit y o f  forced shutdowns . Forced shutdown could l ead t o  the use 
o f  higher c ost sup p l emen t a l  power or reduc t i on o f  e l ec t r i c a l  power 
generation . 

Providing fu l l -core rese rve capa c i t y  �s a prudent and economi
cal  me thod by which to avoid reac tor out ages due to inspe c t ion or 
an emergency  situat ion . Fu l l-core rese rve cap ac i t y shou ld be pro
vid ed by either the government or utilit i es .  The impacts for 
decent ra lized ISFS facilit i es providing fu l l -core reserve are con
side red the same for e i ther gov e rnment or private facil i t i es .  

- 2 1  -



Never t h e l e s s , ut i l l t le s  nave operated wi thout ful l-core re s erve 
rather than shut down . Ut i l i t i es may choo se to operate wi thout 
fu l l -core re serve to de fer  commitment s to new st orage fac i l i t i e s . 
Ut i l i t ie s  may a l so operate at l e s s  than fu l l -core reserve i f  pre
vent ed from prov iding the s t orage capac i ty due to ins t i tut iona l or 
regu l at ory cons tr aint s .  

Th e environment a l  e ffec t s  o f  ARB fac i l i t i e s  are greater  than 
those  caused by ISFS fac i l i ty s torage becau s e  add i t i on a l  s t orage 
b a s i n s  are cons truc t ed ,  operated , and decommi s s i oned . However , the  
impac t s  are r e l at ive ly sma l l  compared wi th avai l ab l e  r e sources  and 
r i sks from natural  rad i a t i on sourc es . 

In summary , a l though env i r onmental  impac ts of  a l l  a l t e rnat ives  
are  smal l ,  d i f ference s do exi s t . Cen t ra l i z ed gove rnment I SFSs may 
have more t ranspor t a t i on impac t than private  ARBs . However , ARB s  
re su l t  in gre a t e r  rad i o logical  impac t due t o  t h e  increas ed numb e r  
o f  fac i l i t ies and larger t o t a l  workforce . Dec entral i ze d  ISFSs 
would have the same impac t s  regar d l e s s  of whe ther or no t the 
government provides them ; howeve r , ins t i tut ional and regu l a tory 
prob lems are be l i eved to be gre a t e r  for pr i vat e fac i l i t ies . 

E .  S torage o f  Foreign Spent Fue l (De tai l ed ln Vo l ume 3 )  

1 .  Scope 

Unde r  the Spent Fue l S t orage Po l i cy ,  the U . S .  Government 
wou ld be prepared to  ac cept  a limi t ed amount of spent fue l from 
fore ign sources when such ac t i on wou ld contr ibute to meet ing U . S .  
nonpro l i fe rat ion goa l s . Unde r  thi s  po l i cy , th e fore ign fue l wou l d  
b e  d e l ivered t o  the i n t e r im s torage fac i l i t y  at  u s e r  expens e .  Th e 
user would b e  a s s e s s ed a fee  to  c ov er the ful l c o s t  o f  i n t e r im 
s torage and d i sposi t i on i n  ret urn for the  U . S .  Gov ernment acc e p t i ng 
t i t l e  t o  the  s pent fue l and r e s ponsib i l i ty for i t s  d i spo s i t ion . 

S t orage o f  foreign fue l (Vo lume 3 o f  the  E IS ) i s  an ana ly s i s  
o f  t h e  envi ronment a l  e f fec t s  a s s o c i a t ed wi th imp l ement i ng o r  not 
imp l ement i ng the  p o l i cy for foreign fue l s . Th e inc r emen t a l  env i 
ronment a l  e f fec t s  assoc i a t ed wi th the foreign fue l  that may b e  
accepted by the U . S .  Governmen t a r e  anal y z ed . I f  the p o l i cy i s  
imp l ement ed for both  the dome s t i c  and foreign fue l ,  the  t o t a l  
e f fec t s  c an b e  det ermi ned b y  t h e  add i t i on o f  t h e  e f fec t s  given i n  
Vo l ume 3 o f  th i s  E I S  for foreign fue l and t h e  e f fec t s  given i n  
Vo lume 2 o f  th i s  E I S  for dome s t i c  fue l s . I f  the  po l i cy i s  imp l e
mented for t h e  for e i gn fue l on ly , then the e f fec t s  wi l l  b e  tho se  
r e f l e c t ed i n  Vo lume 3. The  c omb ined env i ronment a l  e f fec t s  of  both  
dome s t i c  and for e ign fue l s  are shown i n  Sec t ions G and H of  th i s  
vo lume . 
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2.  Purpose of  Foreign Po lic y 

Th e U . S .  po licy is t o  encourage o ther nations t o  d e l ay con
ventional reprocessing o f  spent fue l until more prolife ration
r esistant t echno logi es and /or i nst i t ut iona l arrangements can b e  
d ev e loped . Th e U . S .  o f fer t o  accept l imit ed quantit i es o f  foreign 
spent power reac t or fue l for storage in t his coun t ry is int ended 
t o  contr ibut e to this and o t her nonpro l i feration ob j ec t ives . 
St orage i n  the  U . S .  provi d es an opt i on o ther  than reproc essing to  
nat i ons that have no a l t ernat iv e ,  acc ept ab l e  from a nonpro l i fera
t i on point o f  vi ew ,  for d isposing o f  t h e i r  spent fue l . I f  t h e  
foreign nat i ons accept  t h i s  o f fe r , time would  then b e  avai l ab l e  
for int erested and e ligib l e  coun t r i es t o  d ev e l o p  their own storage 
capabi l i t y  or to investigat e nationa l or mu l tinat i ona l storage 
fac i lit i es .  

National storage fac i lities , i n  this cont ext , are  faci l i ties 
owned by a sing le  count ry that have a b i l a t e r a l  agre ement with t h e  
U . S .  on ad equat e  sa feguards app l i ed t o  this storage . Mu l ti
nat i ona l storage fac i lities are those serving severa l count ries 
und er the  auspic es o f  s�i t ab l e  int ernationa l  agency or  organiza
tion such as t h e  IAEA.  The nations would then have t ime to 
eva luat e and develop  more pro l i feration-resist an t  t echno logies 
and / or i nstitu t i onal  arrangements for t h e i r  nuc l ear fue l cyc l es .  
I f  e l igib l e  count ries t ake advant age o f  the  U . S .  o ffer , these 
ac tions may assist in promo t i ng an int ernat ion a l  consensus favor
i ng a d e l ay i n  moving to  a p l utonium e conomy and limit i ng the 
spread of  reprocessing p l ants .  

The envi ronmental  imp ac ts o f  a ful l range o f  U . S .  options 
associated wi th impl ementing the po l i cy are eva luat ed and compared 
with the a l te rn a t i v e  o f  not imp l ement i ng the po l i cy . Basi c a l ly ,  
the U . S .  o f fe r to  store for e i gn spent  fue l invo lves a trad e o f f  
between the potent i al gains for the nonpro l i ferat i on po l icy and 
the add i t iona l risks to the env i ronme nt posed by the transpor t a
t i on and storage o f  foreign fue l within the Un i t e d  S t a t es .  

3 .  Parame ters Considered 

I n  ana l y z ing the e f fe c ts of  the Spent Fue l S t orage Po licy in 
regard to storage of fore ign spent  fue l ,  v a r i a t ion in severa l key 
parame ters was considered . These parame t e rs are bri e f ly desc r i bed 
in this sec t ion . 

• Country  Groups Considered . Th ree leve ls of  fore ign na tion par
t ic i pa tion are considered . The f i rst leve l , Opt i on 1 ,  consists 
of count r ies i n  sensit ive regi ons whe re the pro t rac ted storage 
of spent  fue l migh t be judged inappropriat e  or troub l esome in 
t erms of nonpro l i ferat ion conce rns . The term "sensi t ive reg ion" 
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me ans ar eas of the wor ld in wh i ch int erna t i onal tens ions are 
h i gh ,  and a r i sk of v i o l ent con f l i c t  may ex i s t . The term a l s o  
app l i e s  t o  ar eas in wh i ch a count ry ' s  nuc lear power program may 
repres e nt an add i t i onal source of int erna t i onal t ens i on s . 

Op t i on 2 ,  the second leve l of  pa rt i c i pa t i on ,  con s i s t s  of  coun
t r i es in Op t ion 1 and a l imi t ed number of  o ther coun t r i e s  where 
there is  a nonpro l i ferat ion bene f i t , and th e coun t r i e s  have no 
ready al ternat ive s o l u t i ons for spent fuel d i spo s i t ion that are 
accep t ab le from a nonpro li ferat ion s t andpoi nt . The U . S .  migh t  
g ive pre ference to  count r i e s  that do no t undert ake reproc e s s i ng 
or avo id  ent e r i ng into  reproce s s ing con t ra c t s  with  other coun
t ri e s . 

Op t i on 3 ,  th e th i rd leve l of  par t i c i pa t ion ,  con s i s t s  of  coun
t r i es in Opt ion 2 and some of the l arge r ,  indu s t r i a l i z ed , non
nuc lear-weapons s t a t e s . Each of the s e  lat t e r  count r i e s  wo uld  be 
s e l e c t ed on a case-by-case bas i s  whe n  U . S .  nonpro l i fer a t i o n  
i n t e re s t s  are served and the re i s  an apparent need for ac t i on . 
Th e se  needs could be  to  1 )  provi de an a l t ernat ive to  reproc e s s 
ing , 2 )  encourage deve l opment  of  na t i onal o r  mu l t i na t iona l s t or
age faci l i t i e s , and 3)  encou rage adhe rence to nonpro l i ferat ion 
treat i e s . 

• Quan t i ty o f  Dome s t i c Plus  Fore ign Fue l . The three assumed 
fore i gn spent fue l op t i ons are presen t ed in Fi gure 3 comb i ned 
with the e s t ima t ed amo unt of  dome s t i c fue l as sumed for mai n
t a i ning ful l-core res erve capac i t y  ( A l t e rnat ive lA of  the EIS  
on  s t orage of  dome s t i c fue l ,  Vo lume 2 ) . The dome s t i c  fue l 
e s t imate  i s  g iven to provide per spec t ive to the foreign fue l 
opt ions . The fore i gn fue l increment i s  3%  o f  dome s t ic fue l for 
Op t i on 1 ,  6 %  for Opt i on 2 ,  and 1 9 %  for Opt ion 3 .  

• Degree o f  U . S .  Par t i c ipa t i o n .  The de gree of U . S .  par t ic i pa t i on 
cons idered in  s t orage of  foreign spent fue l rang es  from no U . S .  
Government  par t i c i pat ion to s t orage of  spent fue l i n  the Uni t ed 
S t a t e s . In terms o f  mee t ing U . S .  nonpro l i ferat ion goal s ,  these  
repre s ent  the  leas t acc e p t ab l e  and mos t  de s i rab l e  ca s e s . Be 
tween thes e  two ext reme s U . S .  support for s t orage o f  spent fue l 
in  fore i gn nat i on s  no t in sens i t ive reg i ons i s  al so  cons idered . 

• Type o f  I n t e r im S t o rage Fac i l i t i e s . As d e s c r ibed ear l ier , a 
wide range of int er im storage fac i l i t i e s  ( ISFS fac i l i t ie s )  i s  
cons idered . Th i s  inc ludes na t ional fac i l i t ie s  ( w i th n o  U . S .  
input on s torage secur i ty ) ,  na t i onal fac i l i t i e s  ( w i t h  U . S .  i nput 
on s t orage secu r i ty ) ,  mu l t inat ional fac i l i t ie s  ( under the 
ausp i c e s  of an int e rnat ion a l  agency acc e p t ab l e  to  the U . S . ) and 
fac i l i t i es loca ted wi thin the  Uni t ed S t a t e s . E ach of th e s e  
type s of  fac i l i t i e s  offers  non-pro l i ferat ion bene f i t s  to  the 
U . S . ,  when compared to  repro c e s s ing of  the fore i gn spent fue l . 
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• D i s po s i t ion o f  Spent Fue l . As u s ed in  the vo lume on s t orage o f  
fore i gn fue l  ( Vo l ume 3 ) , "d i spo s i t ion" means ei ther 1 )  d i spo s a l  
o f  s pent fue l as  wa s t e  in  a geo logic  repo s i tory or  2 )  reproc e s s 
i ng o f  s pent fue l ,  wi th s torage o f  reproc e s s i ng was t e s  i n  a 
geo logi c repo s i t ory , and recyc l ing o f  recover ed uran i um and 
p lutoni um i n  power reac t ors . In t erms o f  meet ing u . S .  nonpro
l i ferat i on goal s ,  d i s p o s a l  of s pent fue l in  a geo logic  repo s i 
t o r y  reduc e s  t h e  ri sk o f  d ivers ion and fur thers U . S .  nonpro
l i ferat i on goal s wh i l e  r eproc e s s ing in forei gn nat i on s  i s  l e a s t  
d e s i rab l e .  The s e  c a s e s  are ana lyzed i n  Vo l ume 3 o f  th i s  E I S . 
To prov i d e  s ome d et a i l  on nonpro l i ferat ion e f fec t s  o f  int er
med i a t e  cas e s , the  fo l l owing are a l s o  ana lyzed : 1 )  i n t e r im 
s t orage o f  for e i gn s pent fue l i n  the U . S . , fo l l owed by ret urn o f  
fue l t o  fo r e i gn nat i ons  for re proc e s s ing ; 2 )  i n t e r im s torage o f  
s p ent fue l i n  the  U . S .  fo l l owed by reproc e s s i ng i n  the  U . S .  and 
recyc l ing o f  urani um and p lutoni um i n  U . S .  power reac tors ; and 
3 )  interim s t orage o f  s pent fue l in the U . S .  fo l lowed by r e
proc e s s i ng i n  t h e  U . S .  and returning urani um and p l utoni um a s  
r e fab r i c at ed pro l i ferat i on-r e s i s t ant  fue l a s s emb l i e s  for recyc l e  
i n  foreign power reac tor s .  

• Ini t i a l Oper atio n  o f  U . S .  Geo logic  Repo s i t ory . Th e env iron
men t a l  e f f ec t s  for the c a s e s  that i nvo lve shi pment of foreign 
s pent fue l t o  the U . S .  are cons id ered for a range o f  ini t i a l  
s t artup d a t e s  for the  U . S .  geo logic  repo s i tory . Th e d r a f t  E I S , 
St orage o f  Forei gn Spent Power Reac tor Fue l ( DOE / E IS-0040-D ) 
considers  a range o f  d a t e s  varying between the year s 1 9 8 5  and 
1 99 5 . Th e Report  t o  the  P r e s i d ent  by the  Int eragency Rev i ew 
Group on Nuc l ear Was t e  Management ( TID 2944 2 )  i nd ic at ed that 
i n i t i al operat i on o f  the  f i r s t  g eo logic  repo s i t ory for h i gh
l ev e l  was t e  ( s pent fue l or reproc e s s ing was t e )  was expec t ed 
b etween the years 1 988  and 1 99 2 . 

Pr e s ident Cart e r ' s  Program on Rad i oac·t ive  Wa s t e  Managemen t 
re cent ly announced ( February 1 2 ,  1 98 0 )  the  admini s t rat ion ' s  
po s i t i on on nuc l ear wa s t e  manag ement and e s t ima t ed that a d e
c i s i on on the  locat i on o f  the f i r s t  repo s i t ory wi l l  b e  mad e 
around the  year 1 9 8 5 , and ini t i a l operat i on o f  the  fi r s t  repos
i t ory would begin  in  the  mi d- 1 990s . DOE ' s  rec ent input  to  the 
NRC r u l emaking on nuc l ear was t e  s t o rage and d i spo s a l  e s t imat e s  
that the f i r s t  repo s i t ory may b e  avai l ab l e  b e tween the years 
1 9 9 7-200 6 . To show the envi ronment a l  e f fec t s  of d e l ayed repo s 
i t ory opening beyond t h e  year 1 99 5 , DOE expanded t h e  ana l y s e s  
t h a t  were i n  the  dr aft E I S  ( DOE / E I S-0040 -D ) t o  show the  env i 
ronment a l  e f fec t s  assoc i at ed wi th i n t e r im s t orage o f  fo reign 
s pent p ower reac tor fue l i n  ISFS fac i l i t i e s  wi th the f i r s t  
g e o l o g i c  r e po s i tory s t ar t up i n  the year 20 1 0 .  St artup o f  the 
geo logic  repo s i tory i n  the year 20 1 0  wa s arb i t rari ly s e l ec t ed 
t o  e s t ab l i sh an upper l imi t on s t artup o f  the  g eo l ogic  
repo s i t ory . 
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4 .  C a s e s  Ana l y z ed 

E l even c as e s  spanning the  range o f  opt i ons  a s s oc i a t ed wi th  
imp l ement ing and not imp l emen t i ng t h e  U . S .  o f fer t o  ac c ep t  t h e  
forei gn sp ent fue l a r e  ana lyzed . In t wo o f  t h e s e  c a s e s , the  
a l t ernat ive of  no t imp l ement i ng t h e  Spent Fue l Storag e  Po l i cy ,  t h e  
U . S .  Government wo uld t ake n o  ac t ion wi th r e spec t t o  the  s torage 
of foreign spent fue l .  The a l t ernat ive of imp l ement ing the  po l ic y  
considers  two ma i o r sub a l t e rnat ives : 

• U . S .  Governmen t  acc e p t s  no spent fue l from for e i gn government s  
but  provid e s  a s s i s t ance t o  for e i gn coun t r i e s  for s t orage o f  t h e i r  
spent fue l  ab road . 

• U . S .  Governmen t  accept s forei gn s pent fue l for i n t erim s t orage . 
The r emaining s even c a s e s  con s ider  a range o f  po s s ib i l i t i e s  
und er t h i s sub a l t erna t iv e .  Th e amount o f  fue l ac cept ed b y  the  
U . S .  is  pro j ec t ed and ana lyzed for three  accept ance  o p t i on s . 

Th e d e s c r i pt iv e  t i t les  o f  the  e l even c as e s  ana lyzed are g iven b e low .  

Case  A .  Fue l Remai n s  i n  Fo reign Coun t r i e s  - N o  U . S .  Support  
( Op t i on 3 Fue l Sched ul e )  

Ca s e  B .  Fue l  Remains  i n  Fo reign Coun t r i e s  - U . s .  Suppo r t s Mu l t i 
nat ion a l  In t er im Storage ( Op t ion  3 Fue l Schedul e )  

Ca se  C .  Fue l  Remains  i n  Fo reign Coun t r i e s  - U . S .  Suppo r t s 
Nat i ona l In t e r im S t orage ( Op t i o n  3 Fue l Schedul e )  

Ca s e  D .  Fue l  Sh i pped t o  U . S .  - Lat er D i spo s ed o f  in  U . S .  Geo
logic  Repo s i t o ry* (Op t i on 3 Fue l Sched u l e )  

Ca s e  E .  Fue l  Shi pped t o  U . S .  - Lat er Re t urned for Re proc e s s ing 
( Opt ion  3 Fue l Sched ul e )  

Ca s e  F-l . Fue l  Shi pped t o  U . S .  - Lat er Re proc e s s ed and Recyc l ed 
i n  U . S .  ( Op t i on 3 Fue l Schedul e )  

Case  F-2 . Fue l  Sh i pped t o  U . S .  - Lat er Re pro c e s s ed in  U . S .  and 
P lu t on i um and Uranium Re t urned as Re fab r i c a t ed 
Pro l i feration-Re s i s t ant  Fue l  (Opt ion 3 Fue l Sc hedu l e )  

Case  G .  Fue l  Sh i pped t o  U . S .  - Lat er D i spo s ed o f  i n  U . S .  Geo
log i c  Repo s i t o ry* (Opt ion 2 Fue l Schedul e )  

Case  H .  Fue l  Shi pped t o  U . S .  - Lat er D i spo sed o f  i n  U . S .  Geo
logic  Re po s i t ory* (Op t ion 1 Fue l Schedul e )  

* An a ly z ed a s s uming in i t i a l  opera t ion o f  U . S .  g eo l ogic repo s i t o ry 
b egins  i n  t h e  years  1 98 5  and 1 99 5 . 
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Ca s e  I .  

Case J .  

Fue l Sh ipped to u . S .  - La t e r  Di spo s ed o f  in u . S .  
Geo log i c  Repo s i to ry* ( Opt ion 2 Fue l Schedul e )  

Fue l Remains  in For e i gn Coun t r i e s  - No U . S .  Suppo r t *  
( Op t i on 2 Fue l Schedu l e ) .  

The purpo se of  prov iding spent fue l s t orage in the U . S .  for 
foreign fue l s  is to  reduce the poten t i al for pro l i fera t i on of sen
s i t ive nuc lear mat eri al s and fac i l i t i e s . Al though no t read i ly 
quant i f i ab l e ,  any reduc t ion in  pro l i ferat ion po t en t i a l is  a maj or 
envi ronment al  and soc i e t a l  bene f i t .  For purp o s e s  of comparing the 
nonpro l i ferat ion e f fec t s  of  the var ious cases  ana l yzed , it i s  
as sumed that dispo s a l  of  spent fue l a s  wa s t e  in  a geo logic  repo s 
i t ory reduc es the r i sk o f  divers i on and reduces the nuc l ear pro
l i ferat ion po t en t i a l . Th i s  doe s  no t ind i c a t e  tha t  DOE has made a 
dec i s i on on the u l t imate d i spo sal method for spent fue l .  

DOE ' s  pre ferred al t ernat ive i s  Ca s e  G ;  i . e . , spent fu e l  from 
Op t i on 2 (mid -rang e )  count r i e s , i s  shi pped to the  U . S .  for s t orage 
in  I SFS fac i l i t i e s . The fue l covered by the U . S .  under th i s  po l 
i cy would b e  s e l ec t ed t o  prov i de a nonpro l i fer at i on bene f i t  to  the 
U . S . , as de s c r i b ed above . Th i s  for e i gn fue l may eventual ly be 
d i spo sed o f  as was t e  in a U . S .  geo logic  repo s i tory . It  should be 
no t ed however that DOE i s  no t maki ng a cho i c e  be tween reproce s s ing 
and geo logic  s t o rage at  thi s  t ime . DOE i n t ends al so to conti nue 
to suppor t mu l t i na t i ona l sto rage , no t by sub s i d i e s , but  by d i s c u s 
s i on w i th fore i gn na t i ons . 

4 . 1 Cas e s  A and J 

In the cont ext  of the U . S .  nonpro l i ferat ion goa l s ,  Ca s e s  A 
and J are l ea s t  accep t ab l e .  In  Case A ,  the U . S .  takes no ac t i on 
in  regard to s t orage of spent fue l from fore i gn power reac tors . 
The env i ronmental  and nonpro l i ferat i on e f fec ts  of  this  case were 
d e t ermi ned , as suming the Op t i on 3 fue l schedu l e , the h i ghe s t  leve l 
o f  po t en t i a l  fore i gn coun try par t i c ipat ion . Some na t i ons l acking 
su f f i c i ent s t orage capab i l i t y  may turn to na t i ona l reproce s s i ng as 
an a l t ernat ive . Some na t i ons may cont ract w i th other count r i e s  
for reproc e s s i ng serv i c e s . Thus , add i t i onal coun t r i e s  wou l d  
acqu i re fac i l i t i es capab le of  produ�ing ma t e r i al usab le i n  nuc l ear 
exp l o s i ve dev ice s ;  sens i t ive ma t e r i a l s  would be s tored in many 
count r i e s , some in s ens i t ive re gion s . If this  case  were adopted , 

* Ana l y z ed as suming ini t ia l  opera t ion o f  U . S . geo logic  repo s i t ory 
beginn i ng in the year 20 1 0 .  
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the U . S .  wo uld  r e s t r i c t i t s  oppor t uni t y  t o  promo t e  i t s  nonpro l i f
erat ion goa l s  t o  for e s t a l l  the  introduc t i on o f  reproc e s s ing  p l ant s 
and t o  d ecrease  the wides pread nat i onal  s t orage o f  spent fue l con
t a i n i ng p luton i um .  

I n  Ca se  J ,  t h e  U . S .  t akes  n o  ac t ion i n  regard t o  s t orage o f  
spent fue l from for e i gn power reac t or s .  The env i ronment a l  e f fec t s  
o f  t h i s  c a s e  were d e t e rmi ned for i n t e r im operat ions ( i . e . , o f  
t rans fers  from reac tor d i scharge b a s i n s  t o  the reproc e s s i ng 
fac i l i t i e s )  on Opt ion 2 fuel  through the year 2000 . Th i s  i s  
equiva l ent  t o  about 30% o f  the i n t e r im e f fec t s  for Cas e  A .  The 
nonpro l i ferat ion e ffec t s  o f  th i s  c a s e  wo uld be the same as Ca s e  A .  

4 . 2  C a s e s  B and C 

Spent fue l r emains  i n  for e i gn coun t r i e s  i n  Ca s e s  B and C .  In 
t h e s e  c a s e s , th e U . S .  would  support e i ther  mu l t i nat ional s t orage 
( Ca s e  B) or na t i onal  s t orage ( Ca s e  C ) . Th e envi ronmen t a l  and non
pro l i ferat i on e f fec t s  were ana lyzed , a s s uming the Opt ion 3 fue l  
s ch edu l e .  Th e nonpro l i ferat i on b ene f i t s  o f  mu l t inat ional s t orage 
are great er than tho s e  for nat ion a l  s t orage b ecau s e  the count r i e s  
e l i gib l e  for b i l at eral  support o f  mu l t i na t i onal  s t orage wo uld hav e  
t o  b e  out s i d e  s en s i t ive  regions  and show financ i a l  capab i l i ty t o  
suppor t a n  expand ed spent fue l s t orage program after  U . S .  as s i s
t an c e  s t ops . In  Cas e  B ,  mul t inat i on a l  s torage i s  a s s umed for a l l 
fue l from s en s i t ive  count r i e s . 

Mu l t i nat i ona l ownersh i p  and /or oper a t i on o f  spent fue l  s t or
age fac i l i t i e s  could a l so provide an add i t i on a l  barr i er t o  d iver
s i on o f  mat er i a l  for reproc e s s ing to ob tain  mat eri a l s  that could 
b e  us ed i n  nuc l ear weapon s .  Nat i onal  s torage ( Ca s e  C )  would  pro
vide  no fue l s t orage for coun t r i e s  in s en s i t ive  region s , and , in 
i t s e l f ,  would not ach i eve ful ly the nonpro l i ferat i on goa l s  of t h e  
Uni t ed S t at e s . Th i s  opt ion could b e  u s ed a l ong wi th other opt i on s  
( e . g . , Ca s e  H for fue l from s ens i t ive  coun t r i e s )  t o  imp l emen t  the 
U . S .  nonpro l i fera t i on goa l s .  

4 . 3 C a s e s  D ,  E ,  �- l , and F-2 

In  Ca s e s  D ,  E ,  F-l , and F-2 s pent fue l  i s  s t ored in the U . S . , 
and the  Opt i on 3 fue l  schedu l e  i s  a s s umed but  wi th d i f fer ing mod e s  
o f  u l t imat e  d i sposa l .  Op t ions  for d i spo s a l  inc lud e :  

1 )  Di s po s i t i on o f  for e i gn fue l i n  a U . S .  geo logi c repo s i t or y  
( Ca se D )  

2 )  Re t urn o f  forei gn fue l for for e i gn reproc e s s ing und er cond i
t ions that  mee t  nonpro l i ferat i on obj ect ive s ( Ca s e  E )  
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3 )  Reproce s s ing of  for e i gn fue l in the U . S .  and recy c l ing of  
uranium and p l u t onium in the U . S .  by  u s i ng a pro l i ferat i on
re s i s tant techno logy ( Case  F- l )  

4 )  Reproce s s ing o f  foreign fue l in the U . S .  and re t urn o f  fabr i 
c a t ed mixed ox ide fue l  t o  fore ign count r i e s  no t in sens i t ive 
reg i ons  ( Case F-2 ) .  

Cas e s  E ,  F-l , and F -2 as sume that the for e i gn spent fue l i s  
reproc e s sed e i ther in the  U . S .  or abroad to  show several al t e rna
t ives that ut i l i z e spent  fue l reproce s s i ng .  Th i s  as sumpt ion i s  
i ncons i s t ent w i th present  U . S .  po l i cy of  inde f i n i te de ferral of  
spent fue l  reproc e s s ing to prov ide t ime to s tudy more pro l i ferat i on
re s i s t ant reproc e s s i ng opt i ons . If the U . S .  agrees to the reproc
es s ing of  the fue l , it  wou l d  be carri ed out unde r int e rnat i ona l 
s a fe guards by u s i ng pro l i ferat i on-re s i s t ant t echno logies  that meet 
the nonpro l i ferat ion obj e ct ives  of  the Uni t ed S t a t e s . 

4 . 4  Case s  G ,  H ,  and I 

Ca s e s  G ,  H ,  and I are s imi lar  t o  Cas e D in  that for e i gn fue l 
I S  s t ored in the U . S .  and l a t er d i s po s ed o f  in a U . S .  geologic  
repos i t o ry .  The di f fe rences  be tween Cas e s  G and I and Cas e H are 
the count r i e s  inc luded in  the po l i cy and the amount of  for e i gn 
fue l rece ived by the Un i t ed S t a t e s . Case  H ( Op t i on 1 - the 
l ea s t  amount o f  for e i gn fue l )  inc ludes  on ly count ries  in  sens i t ive 
re gions . Cas e s  G and I ( Op t i on 2 )  i nc l ude count r i e s  in  sens i t ive 
re g i on s , p lus a l imi t ed number o f  sma l l er count r i e s  in l e s s  s e n s i 
t i ve reg ions wi th c learly  ident i f ied spent fue l  s t orage prob lems . 
Ca s e  D ( Opt ion 3 - large s t  amount o f  for e i gn fue l )  i nc lud e s  
count r i e s  i n  Cas e G p l us a few l arge r ,  i ndus t r i a l i zed , non-nuc l ear
weapons s t a t e s . Ca s e s  G and I b o t h  assume the same fue l  schedu le  
( Op t ion 2 ) , there fore , the  same count r i e s  are invo lved . 

In C ase  H ,  the spent fue l is  removed from coun t r i e s  in 
s en s i t ive re g i on s ,  a maj or ob j e c t ive of  the U . S .  nonpro l i ferat i on 
po l i c y . However , other fore i gn nat i ons would have to choo s e  a 
cour se o f  ac t i on for s t orage o f  their  spent fue l .  Sen s i t ive mat e 
r i a l  wou ld b e  s t ored in  a numbe r  of  locat ions , and some count r i e s  
mi ght s e lect  repi oce s s i ng a s  an a l t ernat ive even though ad equa t e  
s a feguard s t o  mee t nonpro l i ferat ion obj e c t ive s are no t ava i l ab l e .  
Large r ,  indu s t r ia l i z ed nat i ons are b e t ter ab le  t o  f inance spent 
fue l s t orage fac i l i t ie s  on a nat i onal  or mu l t inat ional bas i s  and 
to s e t  an examp le in support of spent fuel s t orage for the i n t er
nat i onal communi cy . They are more likely , however , to  con s t ruc t 
a reproce s s ing p l an t , e i ther j o int ly or on an i ndividual b as i s .  
Th ere fore , Ca s e  D ,  which  inc l ud e s  large r ,  indus t r i a l i zed non
nuc l ear-weapon nat i ons o f fers the h i gh e s t  bene f i t s  to the U . S .  
nonpro l i fe ra t i on po l i cy . 
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Tab l e  4 s ummarI z e s  the parame t e r s  and operat i on s  consi dered 
I n  each o f  the e l even c a s e s  ana lyzed . 

5 .  Environment a l  E f fec t s  o f  Cases  

The re l at ive  nonpr o l i fera t i on d i f ferences of  the range o f  
c a s e s  have  been d i s cus sed i n  Sec t i ons  E . l  through E . 4 .  Th i s  sec
t i on d e scr ibes  other envir onment a l  e f fec t s . Tho s e  b e l i eved t o  b e  
o f  the  grea t e s t  s i gni f i c anc e a r e  given i n  Tab l e s  5 ,  6 ,  and 7 .  
Tab l e s  5 and 7 inc l ude on ly the env i ronment a l  e f fec t s  as soc iated  
with int er im s t orage of  for e i gn s pent fue l ,  and are  pre s ent ed t o  
a l l ow a compari son wi th the  E I S  o n  s torage o f  dome s t i c  fue l 
(Vo lume 2 )  i n  wh ich  the int erim s torage o f  dome s t i c  fue l i s  
a s s e s sed . Tab l e  6 i nc l udes  the e f fec t s  o f  both i nt e rim s torage 
and d i spo s i t i on o f  forei gn s pent fue l .  

Vo l ume 3 o f  the  E I S  on s t orage o f  for e i gn fue l i s  an ana lys i s  
o f  the environment a l  impac t  on the U . S .  and g l ob a l  common s from 
imp l emen t a t i on o f  the propo sed U . S .  Spent Fue l Sto rage Po l i cy fo r 
fo r eign fue l and a l ternatives .  Tab l e s  5 ,  6 ,  and 7 pre s ent  the  
impac t s  on the  wor ld and on the  U . S .  and g l ob a l  common s .  The s e  
c umu l at ive impac t s  o n  the U . S .  and g loba l  commons were c a l c u l at ed 
by d e t ermin i ng the  t o t a l  wor ld env i ronment a l  e ffec t s  l e s s  tho s e  
associ ated w i t h  regi ona l  e f fec t s* re sul t i ng from operat i ons  in  
for eign nat i on s .  The envi ronment a l  e f fe c t s  wi thin  the t err i tori e s  
o f  forei gn s t a t e s  are no t ana lyzed i n  th i s  E I S . 

Some of the cas e s  in th i s  ana ly s i s  inc lude reproce s s ing o f  
the f or eign spent fue l ,  wh i le o thers d o  n o t  ( Ca s e s  A ,  B ,  and C 
d i s c u s s  both op t i ons ) .  An ana lys i s  of  operat ions as s o c i a t ed with  
the back-end o f  the fue l cyc le is  i nc luded . I f  the  fue l  is re 
pro c e s sed and the recovered plutonium and ur anium re cyc led , a 
decrease  in v i rgin urani um feed requi reme n t s  wou ld re su l t . Th i s  
i n  turn would lead to a reduc t ion in  min i ng and mi l l ing ac t iv i t i e s  
to  provide uran i um ,  wh i ch are opera t i ons a t  the front -end o f  the 
fue l cyc le .  The reduct ion  in mi ning and mi l l ing ac t iv i t i e s  wou ld 
r esult  in  a s i gn i fi cant decrease  in rad iat ion heal th e f fects  to 
the popu l at ion ( from a de crease  in  lung dos e  from radon gas ) and 
in  acc idental  min ing and mi l l ing deaths to occupa t i onal emp loyees . 
The s e  reduced min i ng and mi l l i ng effec t s  more th an offset  the 
heal th e f fects  and acc id�ntal deaths ari s ing from the t ranspor
t a t i on , s t orage , reproce s s ing , or u l t imat e  d i s po s i t ion of  th e 

* Th e regi onal  e f fec t s  are tho s e  impac t ing on a hypoth e t i c a l  l and 
area o f  nine mi l l i on km2 ( an area equa l to that o f  the U . S . )  
wi th the  for e i gn ' nat ion carrying out the ac t ivi t i es l o c a t ed at  
the  c enter  of  that  area . 
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TABLE 4 

Surrmary of Parameters a n d  Opera t i o n s  I n vol ved i n  C a s e s  Anal yzed for 
Stora g e  o f  Forei gn Fuel  

Gase A B C 

Country Croups Considered 

Op t ion 1 - Sensi t ive Re gions 

O p t ion 2 - Opt ion 1 Plus Countries 
with S t o rage Problems 

Opt ion 3 - Opt ion 2 Plus Indus t r i a l i zed 
Nonnuclear Weapons S t a tes • • • 

Quan t i t y  o f  Spent Foreign Fue l , MTU 1 3600 1 3600 1 3 600 

Degree of u. S. Involvement 

No. U. S .  Involvement • 

U. S .  Support o f  Foreign Storage • • 

Interim St orage in U. S .  ISFS 

Spent Fuel Disposi tion Options 

U. S .  Repository 

Fa reign Re posi tory .a .a 

Reprocessing in U. S • • 
Waste to U. S .  Re pository 

Reprocessing in Foreign Nations , 
Waste to Foreign Repo s i tory • .a .a 

Separated Plutonium and Uranium 
Recycled in U. S. 

Separated Pluton i um  and Uranium 
Recycled in Foreign Nation .c .b .b 

D E F- 1 F-2 

• • • • 

1 3600 1 3 600 1 3600 1 3 600 

• • • • 

• 

• • 

• 

.b 

.b .b 

a .  Foreign countries may choose to reprocess rather than dispose of spent fuel in a repository. 

b. Separated plu toni. um and uranium recycled in proliferation-resistant reactor fuel. 

c .  Separated plutonium and uranium n o t  controlled by the U .  S.  

3 2  

G H I J 

• 

• • • 

4 3 50 2 1 60 4350 4350 

• 

• • • 

• • • 

• 

.c 



TAB L E  5 

Summary of Env i ronmenta l Effec ts From I nter ima 
Storage of Fore ign  Spent Fuel 

Year U . .s. 
Begins r,ri L'>:l l 

Popu lar- ion Who le Body .')ose 
CCr'1mi tmcn t � man- T'em 

u. s. and r;ZoL1al norrrmons 

WOY'ld 

Occupa tiona l t,'x[JOSUY'C � r'lan- reT'? 

Wodci 

Health Fffeets e 

U. S. 2nd ,;loba l CO.'7Iryonu 

Wadd 

lice idcnta1. Deaths 

U. S. and I';Zobal COT'!r'?DYlS 

D 

1 9 8 5  1 9 8 5  

7 3 0  

2 . 5  7 3 0  

4 4 0  

1 6  5 1 0  

0 . 74 

0 . 0 1 0 . 7 8 

1 . 6  

0 . 4  1 . 6  

D 

1 9 9 5  

2 8 4 0  

2 8 4 0  

1 2 2 0  

1 2 7 0  

2 . 5 

2 . 6  

2 . 4  

2 . 4  

E F-l 

1 9 85 1985 

980 1 0 0 0  

9 8 0  1 0 0 0  

3 4 5  5 1 0  

370 570 

0 . 8 3 0 . 9 6 

0 . 8 5 1 . 0  

0 . 8 7 1 . 8  

1 . 2  1 . 8  

F-2 

1 9 85 1 9 8 5  

1 0 0 0  1 7 0  

1 0 0 0  1 7 4  

5 1 0  1 38 

5 8 0  1 5 7  

0 . 96 0 . 1 9 

1 . 0  0 . 2 1 

1 . 8  

1 . 8  0 . 4 7 

a .  D o e s  not i n c l ude i n cremen t a l  environmen t a l  e ffe cts o f  m i n i n g  a n d  m i l l i ng . 

1 9 9 5  

1 04 0  

1 0 4 0  

4 5 0  

4 70 

0 . 9 3  

0 . 94 

0 . 8 2 

0 . 8 2 

b.  C a s e  A effe c t s  a r e  shown . The effects f o r  C a s e s  B and C a r e  e s s e n t ia l l y  the same . 

1 9 85 

4 7  

4 7  

7 3  

8 2  

0 . 0 8 

0 . 0 8 

0 . 2 2 

0 . 2 2 

c .  Case G includes env i ronment a l  impacts for rece i p t  of Op t i on 
Case H inc ludes env i r onmen t a l  i mp a c t s  for rec e i p t  of Op t i on 

spent fu e l  in t h e  U . S . , and 
spent fuel i n  the U . S .  

1 9 9 5  

5 5 0  

5 5 0  

1 9 0  

2 0 0  

0 . 46 

0 . 4 7 

0 . 3 8 

0 . 38 

d. In Case A no operati ons occur in the U . S .  or the g l obal common s . For Cases B and C ,  there are 
no operat i on s  wi th foreign spent fuel in the U . S .  bu t some fuel may be shipped by sea between 
count r i es other than the U . S . 

e .  Seri ous gene t i c  and s omat i c  hea l t h  effec t s  were c a l cul ated from radi a t i on dose s ,  assuming a 
l i n e ar dose-hea l t h  effect re l at i on . EPA d o s e -effect factors were us ed . Health effects from 
organ doses are not shown independen t l y , but these organ hea l th effects are i n c luded in these 
l i n e s  a l ong with those caused by the who l e  body do s e .  (See Append ix B of V o l ume 2 for more 
detai l on method o l og y  u s ed in de term ining health effec t s . )  
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TABL E  6 

Summary of Maj or Envi ronmental  Effects from I n terim 
Storage a n d  D i s po s i t i o n  of Fore i g n Spent F u e l  

Year U. S. Geologic Repository 
Begins Initial Operation 

Popu lation Who le Body Dose 
Commitment, man-rem 

U. S. & Global Commons 

World 

Occupational Exposure, 
Man-rem 

U. S. & Global Commons 

World 

Hea l t h  EffectsC 

U. S. & Global Commons 

World 

Accidental Deaths 

U. S. & Global Commons 

World 

A, B, Ca D D 

1 9 8 5  1 9 8 5  1 9 9 5  

5 5 0 0  8 5 0  2 9 5 0  

7 2 0 0  8 5 0  2 9 5 0  

o 7 0 0  1 4 8 0  

8 7 0 0  7 7 0  1 5 30 

3 . 2  1 .  0 2  2 . 8  

1 0 . 5  1 .  06 2 . 8  

o 3 . 4  4 . 2  

7 . 9  3 . 4  4 . 2  

1 9 8 5  

6 9 30 

8 2 6 0  

4 4 0  

7 9 1 0  

4 . 3  

1 0 . 6 

1 . 6 

8 . 3  

1 9 85 1 9 8 5  1 9 8 5  1 9 95 1 98 5  1 99 5  

1 1 , 5 0 0  1 1 , 50 0  1 9 8  1 0 8 0  6 7  5 7 0  

1 1 , 5 0 0  1 1 , 5 0 0  2 0 2  1 0 8 0  6 7  5 7 0  

5 8 1 0  6 0 6 0  2 2 8  5 4 0  l l 8  2 3 5  

5 8 7 0  6 2 1 0  2 4 7  5 6 0  1 2 7  2 45 

1 1  . 1  1 1  . 3  0 . 2 8 1 .  0 2  0 . 1 2 0 . 5 1  

1 1 . 1  1 1 . 4  0 . 30 1 . 0 3  0 . 1 3 0 . 5 2 

9 . 4  1 0 . 6 1 . 1  1 . 5 0 . 5 6  0 . 7 2  

9 . 4  1 0 . 9  1 . 1  1 . 5 0 . 56 0 . 7 2  

a .  Does not i n c l ud e  incremental environmental effec t s  o f  m i ning and mi l l ing . In Cases A , D , C , E ,  F - l  and 
F - 2 ,  it i s  assumed the foreign spent fue l  i s  reprocessed and the recovered p lutonium and uranium i s  
recyc l ed ;  reduced mining and m i l l ing requirements woul d  result i n  a decrease o f  � 1 2 0  health effects 
(because of reduced lung exposure to the popul a t i on and work force) and a decrea s e  of �31 i n  occupa
t i onal deaths . 

b .  Case G i n c l udes environmen t a l  imp acts for receipt o f  Option 2 spent fue l  i n  the U . S .  and Case H 
inc lud e s  environment a l  impacts for receipt of Option 1 spent fu e l  in the U . S .  

c .  Serious gene t i c  and somatic h e a l t h  effec t s  were cal cu l ated from rad i a t i on dose s , assuming a 
l i n ear dos e-hea l th effect re l at i on .  EPA d o s e -effect factors were u s ed . Hea l th effects from 
organ doses are not shown independent l y ,  but these org an h e a l t h  effec t s  are inc luded in these 
l ines a l ong with those caused by the who l e  body do s e .  (See Appendix B of Vo lume 2 for more 
d etai l on method o l ogy used in determining health effect s . )  
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TAB L E  7 

Summary of Envi ronmen tal Effects from I n te r i m  Storage of Forei gn Spent Fuel , 
2 0 1 0  Startup of U . S .  Geolog i c  Repos i to ry 

Case 

Year U . S. Geologic Repository 
Begins Initial operation 

Popu lation Who le Body Dose Commitment, 
man-rem 

U. S.  and G lobal Commons 

World 

Occupational Exposure, man-rem 

U. S. and G lobal Commons 

Wor ld 

Health EffectsC 

U. S.  and G lobal Commons 

Wor ld 

Accidental Deaths 

U . S .  and G lobal Commons 

Wor ld 

2 0 1 0  2 0 1 0  

l 4 0 0  o 

1 4 0 0  8 . 5  

3 3 0  o 

360 4 3  

1 . 0  o 

1 . 1  0 . 04 

0 . 5  o 

0 . 5 0 . 1 

a. C a s e  I includes env i r onmen t a l  imp a c t s  for Opt i on 2 sp ent fue l  r e c e ived in the 
U . S .  

b .  I n  C a s e  J ,  n o  operat i ons occur in the U . S .  or the g l obal common s . 

c. S e r i ou s  g en e t i c  and s omat i c  h ealth effe c t s  were c a l cu l ated from radi a t i on 
d o s e s , a s s uming a l inear d o s e - he a l th effect r e l at i on .  EPA d o s e -effect 
factors were u s ed .  Hea l th effe c t s  from o rgan d o s e s  are not s h own independen t ly ,  
but t he s e  organ h e a l t h  effec t s  are i n c l uded under thi s c o l umn a l on g  w i t h  
t h o s e  c au s ed b y  the who l e  b o d y  dos e .  ( S ee Appendix B of Volume 2 f o r  m o r e  
detai l on m ethodo l ogy u s ed in determi ni ng h e a l t h  effe ct s . )  
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fore i gn spent fue l .  However , the e f fe c t s  from mining and mi l l ing 
ac t ivi t ie s  are not inc luded in the fo l lowing discus s i on of th e 
e f fec t s  f or the d i f ferent c ases  and are not sh own i n  Tab l e s  5 
and 6 because  the s e  operat ions are no t direct ly as soc i a t ed with 
the operat ions at the bac k-end o f  the fue l cyc le  nor i nvolved in 
th e Spent Fue l Po l i c y  o ffer . 

Tab le  5 shows th e popu lat i on who le body do s e  commi tment s 
r e su l t ing from i n t e r im s t orage o f  the for e i gn spent fue l .  Th e s e  
commitment s range up t o  about 3000 man-rem. Th e popu l a t ion do s e  
commi tments  range from about 7 0  t o  abou t 1 1 , 500  man-rem when bo th 
int e r im storage and di spo s i t ion of th e fore i gn spent fue l are con
s idered , as sh own in Tab l e  6 .  These  popu l at ion do se  commitment s 
compare with about 1000 to  30 , 000  man -rem shown in Tab le  2 for the 
E I S  on s t orage of  dome s t i c fue l .  E f fec t s  of  long-l ived nuc l ides 
in  the 100-y ea r per i od a f t er the end of  the pe r iod o f  opera t i on 
are inc luded in the data  in the se  t ab l e s  to  prov ide an a s s e s smen t 
o f  e f fe c t s  of pe r s i s t ent nuc l i de s . Th e s e  popu lat ion do s e s  are 
very sma l l  frac t i ons of the wh o l e  body expo sure to  the wor ld popu
lat ion of ab out 200 , 000 , 00 0 , 000 man-rem from na tura l rad i a t i on 
s ources in  the �ame period . Tab l e  7 shows the popu l a t i on who le 
body do s e  commi tment for int er im opera t ion from Op t ion 2 fue l 
schedu l e  that might e x i s t  i f  the  U . S . geo l ogic  repo s i t iory s t ar t up 
is de layed unt i l  the year 20 1 0 .  Tab l e  7 shows that the do s e  com
mitme n t s  range up t o  1400 man-rem . S i nce the e f fec t s  o f  interim 
operat ion as s oc i ated  with  no t imp lement i ng the  po l i cy are sma l l  
( t ran s portat ion from reac t or d i sch arge bas ins t o  fue l repro c e s s 
i n g  plan t s  on ly ) ,  t h e  popu l a t ion do s e  commi tment i s  qui t e  sma l l  
( 8 . 5 man-rem ) and re su l t s  i n  wor ld do se commi tment only . The 
d i f fe re n c e s  be tween the di fferent  cases  are no t judged t o  be o f  
suffic ient i mpor t ance to  s t r on g ly i n f luence the s e l ec t ion o f  the 
c a s e  or comb inat i on of cas e s  that be s t  imp lement s the U . S .  non
pro l i fe rat ion p o l icy . 

Occ upa t iona l rad i at ion exposure s are al s o  summari zed in 
Tab l e s  5 ,  6 ,  and 7 .  The se exp o sures increase in the c ases  when 
ini t i a l  operat ion of the geo l ogic repos i t ory i s  as sumed to be  
de layed ( Ca s e s  D ,  G ,  H ,  and I ) . The increases  occur because o f  
the larger work for c e  and longer pe r iod o f  operat i on at the I SFS 
fac i l i t ie s . The oc cupa t ional dose is  gr e a t e s t  for the c a s e s  
w i t h  reproc e s s ing , and th e do s e s  are s o  low that they wou ld no t 
s t r on g ly inf luence the dec i s ion of  whe ther to  imp l ement the U . S .  
o f fer to s t ore fore i gn fue l .  

Th e heal th effec t s  c a l c u l a t ed from the popu l at ion and oc cupa
t i onal d o ses  range from 0 . 0 1 to 2 . 6 when on ly i n t e r im s t orage o f  
the  for e i gn spen t  fue l i s  cons idered ( s e e  Tab l e s  5 and 7 )  and from 
0 . 1 3  to 1 1 . 5  when d i s po s i t ion of  the fo r e i gn fue l is  a l so consid
ered  ( se e  Tab le 6 ) . For  per spe c t ive , th ere wi l l  be 1 20 , 000 , 000 
hea l th e f fec ts  to  the  wor ld popu lat ion from natural rad i at ion 
during th i s  same per i od . 
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Th e numbe r  of ac ciden t a l  death s range up to  2 . 4  for ac t iv i 
t ie s  a s s o c i a t ed on ly w i th i n t e r im s t orage o f  the fore i gn spent 
fue l .  When ac t iv i t i e s  as s o c i at ed wi th d i s po s i t ion o f  the for e i gn 
spent fue l are inc luded , the range i s  up t o  1 1 .  Aga i n ,  these  
e f f ec t s  are sma l l  enough to  not  have a s igni f i cant e f f e c t  on a 
de c i s ion t o  imp lement the U . S .  o f fer to  s t ore foreign fue l .  

Ana lys e s  are a l so made of  the env i ronment a l  ri sks  from ma j or 
abnorma l events  and accidents  in  the fac i l i t ies  c on s i d ered in t h i s  
s t a t ement . Th e s e  risks are shown to  b e  ve ry sma l l  and e s s ent i a l ly 
the same for Cases  A through H.  The envi ronment al  r i sks from ab
norma l  event s and acc ident s were no t de t ermined for Cases  I and J ,  
but the r i sks for the se c a s e s  would be proport i onal to tho se o f  
Cases  G and A ,  re spec t iv e l y , correc t ed for program s i z e  and dura
t io n . The maximum ind ividual dose commi tme n t s  fo l lowing abnorma l 
natural  even t s  ( e . g . , tornadoe s )  and severe ac c iden t s  ( e . g . , c r i t 
ica l i t y ) that may occur dur i ng operat i on o f  the fac i l i t ie s  are a l l  
be low one rem ,  and the probab i l i t y  o f  the s e  event s occurring i s  
ve ry l ow .  Somewhat greater conse quences are e s t imated for ext reme 
t rans por t a t ion ac c ident s in whi ch a sh ipping cask i s  breached . 
Body do s e s  up t o  1 . 6  rem may be expec t ed in an ext reme t ran spor
t a t i on ac cident invo lving the breach ing of  four sh i pp i ng casks 
contai ning spent fue l expec t ed t o  be t ran spor t ed under th i s  
pol i c y ; but the probab i l i t y o f  an acc ident i n  wh ich cask fai l ure 
occurs is ver y  low , i . e . , l e s s  than 7 x 1 0-5 for the ent ire  
s t udy pe r i od for  the max imum amount o f  foreign fuel cons idered 
( Opt ion 3 fue l schedu le ) .  The acc i dent that  mi ght res u l t  in a 
1 . 6  rem body d o se was deve loped for a mar i t ime acc ident ( See  Sec
t ion III  o f  Vo l ume 3 ) . A c omparab l e  severe  ac c ident invo lv ing 
l and t ransport would probab ly breach no more than a s ingle spent 
fu e l  cask and as such would  re s u l t  in a body dos e  of  0 . 4  rem . In 
cases  inv o lv ing t ranspor t a t i on of wa s t es  from reproc e s s i ng o f  
spent fue l ,  b ody dos e s  up to 4 rem/acc ident may b e  expec t ed . No 
b io l og i cal e f fe c t s  of any s i gni f i c ance are expec t ed from the ac c i 
dent s  ana l yz ed . 

Spe c i a l  arrangement s  and pre cau t i on s  can be made for sh ipment s 
o f  shor t -coo l ed spent fue l i f  cons ide red neces s ary s ince the con
s e quence s of a re lease  from an ac c ident  invo lving shor t -cooled  fue l 
are s igni f i c ant ly gre a t er than the consequences o f  the acc ident s 
ana l y z ed in th i s  E I S . However , ex i s t i ng l i censed casks are de 
s ig ned to  carry fue l coo l ed for 1 20- 1 5 0 ,  days and the prob ab i l i ty 
o f  unde t ec t ed rupt ure of  a cask is  so  remo t e  that such precaut i on s  
appear unne c e s sary . 

Trans por t a t ion and s torage ac t iv i t i e s  as soc i a t ed wi th  spent 
fu e l  i nvo lve rad ioact ive and f i s s i onab le  ma t e r i a l  that can ,  under 
spe c i f i c  ci rcums t anc e s , be mi sused to  creat e  an unacceptab le 
pub l i c  r i sk . Howeve r ,  spent fue l is re l a t ive ly e a sy t o  pro t e c t  
because of  i t s  int ense rad i a t ion and the techn i c a l  prob lems as s o 
c i a t ed w i th separat ing the p l ut oni um i t  cont ains . 
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The leve l of consequence s that could occur from cre d ib le  
s abotage s cenarios  invo l v i ng spent fue l i s  low and of  the same 
orde r or smal ler  than sabo t age inc ident s no t invo lv ing nuc l ear 
mat er i a l s . Prope r ty damage resu l t i ng from s abot age inc ident s 
would cons i s t  mo s t ly  of  loc a l i z ed con t amina t i on that wou ld nec e s 
s i tate  l imi ted ac c e s s  unt i l  c l eanup operat i ons could b e  comp l eted . 
Th e r e fore , the spent fue l s t orage and transpor tat ion ope r a t i on s  
d e s c r i bed in th i s  s t at ement d o  not impose an unacceptab le s afe
guar d s  risk or hazard to the pub l i c . 

Cases  that include the as sump t i on that the geo log ic  repo s i 
tory i s  de layed requi re more ene rgy and mat e r i a l s  because of  
increased con s t ruct i on and the longer oper a t i ons of  I SFS fac i l i 
t i e s . Re source consump t i on i s  greater  i f  the dec i s ion i s  made to 
reproc e s s  the fore i gn spent fue l e i ther in the U . S .  or abroad , but 
i t  is s t i l l smal l .  

Re l e a s e s  of the rmal and nonrad ioact ive e f f lue n t s  and second
ary e f fe c t s  on b io t a  are j udged to be minor and are not d i scus sed . 

6 .  Summary o f  Env i ronmen t a l  Impact o f  Fore ign Fue l St orage 

In s ummar y ,  imp l ementat ion of  the U . S .  o f fer to s t ore fore i gn 
spent fue l wou ld invo lve a tradeo f f  betwe en the po t en t i a l  ga ins  
for nonpro l i fe rat i on p o l i cy and the  add i t ional r i sks to  the en
v ir onment po sed  by th e transpor t a t ion and s t orage of  for e i gn fue l 
wi thin  th e Uni ted Stat e s . W i th re spect  to the g lob a l  commons , the 
trade o f f  of  envir onment a l  impac t s  is unc lear and depend s  upon 
1 )  the ri sks of  add i t i onal spent fue l sh i pmen t s  as we i ghed aga i n s t  
the ri s k s  of shi pment s whi ch wou ld t ake place anyway , and 2 )  t h e  
potent i a l  r i sks assoc i a t ed wi th any repr oce s s i ng and sub sequent 
d i sp os i t ion of  pluton i um and was t e s  th a t  may take p l ac e  in the 
ab s ence of a U . S .  o f fer . Wor ld env ironmental  e f fec t s  are a l so 
given for comp le t ene s s . 

However , the env ir onment a l  impac t s  from a l l al t erna t ives  con
s idered , e i ther from imp l emen t i ng or not imp l emen t ing the Spent 
Fuel St orage Po l i cy in re gard to fore i gn fue l ,  are sma l l . The 
d i f ferences in  env i r onmen tal  impac t between the cases  are no t 
s i gni f i c ant  enough to s t rong ly  inf l uence the de c i s ion on acc e p t 
ance o f  fore i gn fue l .  

F .  Ch arge fo r Spent Fue l St orage (De t a i l ed 1 n  Vo lume 4 )  

1 .  Scope 

If the U . S .  Spent Fue l S torage Pol i cy is  imp lemented , domes 
t i c  and , o n  a s e l e ct ive bas i s ,  for e i gn ut i l i t i e s  wou ld de l iver 
spent fue l to the U . S .  Gove rnment for interim s t orage . The po l i c y  

- 3 8  -



spec i fi e s  that 1 )  the U . S .  Government wi l l  e s t ab l i sh a fee  for 
th i s  i n t e r im s torage and al so for final  d i sposal  o f  the s pent 
fue l and 2 )  t h i s fee  wi l l  b e  paid by the spent fue l sender . Th e 
purpos e  o f  the  E I S  on charge for spent fue l  s t orag e  ( Vo l ume 4 ) i s  
t o  show wh ether the  fee , by i t s  l ev e l  or  s t ruc ture , would have any 
e f fe c t  or i n f luence on the env i ronment a l  impac t s  o f  the  Spent Fue l  
Po l icy . Al t erna t ive  f e e  procedure s could , i n  theory , i n f luenc e 
ut i l i ty d ec i s i o n s  and , there for e ,  r e s u l t  i n  d i f ferent env i ronmen
t a l  imp ac t s .  Al ternat ive  fee s t ruct ur e s , l ev e l s o f  fee , payment 
t ime s , and accrual  proc edur e s  have  been eva luat ed to d et ermine i f ,  
wi thin  the  po l icy  c on s t raint s ,  the  environment a l  impac t s  are 
s igni f i c an t ly changed . 

The fee and i t s  s t ruc ture can have two primary e f fec t s  on 
u t i l i t i es ' d e c i s ion s :  1 )  be cause o f  i t s  s t ruc ture and leve l ,  i t  
could inf luence ut i l i t i e s  to ut i l i z e d i f f erent interim fue l s tor
age  procedures w i th a d i f ferent re su l tant environmental  e f fec t , 
and 2 )  depend i ng upon the lev e l  of  th e fee and i t s  re l a t i onship  to 
the t o t a l  c o s t  of nuc l ear powe r ,  i t  could i n f luence the d ec i s ion 
on a nuc lear commi tment , and the over a l l growth of  nuc lear power 
w i th i t s a s so c i a ted env i r onmental  impac t .  

2 .  Parame t er s  Cons idered 

A s e r i e s  of  op t ions for de t ermini ng the charge for spent fue l  
s torage and d i s p os a l  are avai l ab le  to  the U . S .  Governme n t . The 
cho i ce o f  the o p t i on w i l l  d e t ermine the amount o f  the fee . The 
fo l lowing opt ions  are cons ide red . 

• E s t ab l i shment o f  a fee ba s ed upon fu l l -co s t  re covery or , a l t er
nat iv e ly , a fee  sub s id i z ing e i ther the cus t omer or  the  U . S .  
Governmen t .  

• Co l le c t ion of th e fee ei ther at  the t ime o f  tran s fer o f  fue l t o  
the  U . S .  Government o r  at  a n  ear l i er o r  l a t er t ime . 

• E s tab l i shment of  a fe e re l a t ed to s e rv i c e s  ut i l i z ed ( "u s e 
b a sed" ) o r ,  a l t e rna t i ve ly , the same f e e  to a l l  c u s t omer s  for 
spent fue l acc e p t ance by the U . S .  Government independent of 
whe ther  or not interim s t orage is needed ( " l eve l i z e d " ) .  

• E s tab l i s hment of  a fee based upon equa l charges for e i ther 
fore i gn or dome s t ic fue l and a l t e rnat ive s to  th i s  opt i on .  

• E s t ab l i s hment o f  a one-t ime fee , i . e . , that  o f  paymen t  for a l l  
s e rvi c e s  u sed b a s ed upon values  o f  th ese  s e rv i c e s  a t  the  t ime 
the  s e rv i c e  wa s cont rac t ed ,  or non-one-t ime fee , i . e . , paymen t  
for i n t erim s t orage a t  t h e  t ime t h e  s e rv i c e  was cont rac t ed and 
l a t e r  payment o f  d i spo s a l  fee b a s ed upon l a t er d e fi n i t i on o f  
the value o f  tho s e  c o s t s . 
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• Accrua l and di sbursement of  fund s through the DOE budge t 
proc e s s , through a separate trust  fund , or di rec t ly through the 
U . S .  Treas ury . 

Al terna t i ve fee s t ructure s and ph i lo soph i e s  were ana lyz ed to 
de termine if c e r t ai n  s truc ture s would  have a bear ing on env i r on
ment a l  effect s . The ana l y s e s  al so  cons i der whe ther the se  al t erna
t ives  are feas ib l e , d e s i rab l e  and acce p t ab le to  ut i l i t i e s , Pub l ic 
Ut i l i t y  Commi s s ions ( PUC ) and th e U . S .  Government .  The key e l e 
men t s  o f  the a l t e rnat ive fee s truc ture con s iderat ions are 

• Type of Fee . A fee cou l d  be based upon 1 )  fu l l -c o s t recovery 
to  the U . S .  Gove rnme n t  ( r e fe rence cas e ) , 2) l e s s  than fu l l-co s t  
recovery ba sed  on promo t ing th e na t i ona l nonpro l i ferat ion ob j e c 
t ives  and 3 )  a h i gher than fu l l -co st  recovery , e . g . , commerc i a l  
pric i ng . Genera l ly ,  the ef fec t of  a fee h i gh e r  than the re fer
ence case  wou ld be  to  encourage a t -reac tor s t orage or ut i l i t y  
owned storage . A fee lower than the re ference cas e wou ld en
courage more t rans fers o f  spent fue l to  the U . S .  Governme n t  
at an ear l i e r  da t e . Hi s t o r i ca l ly , exc ep t f o r  unusual  c i rcum
s t ances , the U . S .  p r i c i ng p o l icy is to have fu l l -c o s t  recovery 
for se rv i c e s  rende red . 

• Us e -Based and Leve l i zed Fee . With  a use-b a s ed fee , u t i l i t ie s  
wou ld pay on ly for serv ices  rece ived . Those  ut i l i t ies  requ i r i ng 
bo th s torage and di s po s a l  wou l d  pay a s ing le  fee for bo th ser
v i ce s , and those no t requ i r i ng i n t e r im s t orage would pay on ly  
f or  d i s po s a l . An al ternat ive pr i c i ng po l i cy wou ld be to s e t  a 
s in gle  fee  ( l eve l i zed ) for a l l  cus t omers  i ndependent o f  whe ther 
they requi red s t orage and di s p o s a l  or d i s po s a l  a l one . A l eve l 
i z ed fee s y s t em wou ld not mo t ivate  u t i l i t i es t o  make any add i 
t i onal at -reac tor  s torage capac i t y  avai l ab l e  a s  such mod i f ic a
t ions wou ld repre sent  an add i t iona l i nv e s tment over and above 
the payment s  they wou ld be re quired to make for s torage by the 
government at an ISFS fac i l i t y .  

• Charge s for Dome s t i c  and Fore i gn U t i l i t ie s . Al t ernat ive fee 
me thod o l o g i e s  inc l uded i n  Vo l ume 4 of  the E IS are equal charges 
for bo th  dome s t ic and for e i gn fue l s  and po s s ib l e sub s i d i e s  
( both  po s i t i ve and ne ga t ive ) for for e i gn fue l .  

• Leve l  o f  the Fee . Al though the E IS on charge for s t orage o f  
s p e n t  fue l ( Vo lume 4 )  i n  i t s e l f  doe s  no t e s t ab l i sh a fee , a 
re ference fee ca lcu l a t ion was deve loped from the DOE Pre l imi 
nary E s t imat e  o f  the Charge for Spent -Fue l S t orage and Di s po s a l  
Serv ic e s  ( DOE/ET-005 5 )  for cap i tal  and uni t c o s t  pa rame t ers . A 
s t orage and di s p o s a l  charge of  $ 20 2 /kg ( i n  cons tant  1 9 7 8  do l
l ar s ) was ca lcu lated . The componen ts of  th i s  cha rge are sum
mar i z ed in Tab l e  8 .  A numb e r  of  var i a t ions from th e re fe rence 
case  a s s ump t ions have been cons idered in order to e s t ab l i sh a 

- 40 -



TAB L E  8 

Reference  Fee , Domes t i c  and Fore i gn Fuel a 
( Do l l ars/Kg i n  1 978 Do l l ars ) 

Faci lity or Operation Disposa l On ly 

I SFS 

Transportat i on 

Encap s u l at ion 3 3  

Geo l o g i c  Repo s i t ory 5 0  

R&D and Government Overhead 3 1  

Tot a l  1 1 4 

Storage and Disposal 

89 

24 

2 3  

35 

31 

2 0 2  

a .  Th i s  c a s e  d i ffers from that dev e l oped i n  Pre l iminary E s t i mat e s  o f  
t h e  Charge for Spent Fue l St orage (DOE / ET - 0 0 5 5 )  becaus e of t h e  
add i t i on of 2 1 6 0  MT U  o f  fue l from fore i gn s ource s . 

range of  cos t s . The re s u l t ant  fee range s from $ 8 3  to  l 6 0/kg 
for d i sp o s al  only , and from $ 1 2 7  t o  2 7 l /kg for s t orage and d i s 
po s al . I t  i s  int e nded that  the fe e ,  a s  s e t  b y  the U . S .  Govern
ment , wou ld be adjus ted from t i me to  t ime to re f l e c t  the be s t  
current e s t imate  for the serv i c e . 

• Fee Payment  Schedu l e . Cost t o  the  U . S .  Government can be d i s 
t r ibut ed be tween several  cat egor i es , inc lud ing cap i t a l  inve s t 
ment , operat ions and maintenanc e ,  decommi s s i on i ng ,  surve i l l ance 
charge s ,  re s earch and deve l opment , overhead and carrying 
c harge s .  A l l  of the se cos t s ,  e xcept  for carryi ng c harge s ,  are 
spec i f i c  do l lar inve s tmen t s  and would  be  amor t i zed and recov
ered on a "uni t  o f  produc t i on" b a s i s . 

Carrying charge s are de t ermined by a cash f low ana l y s i s ,  tha t 
i s ,  the t iming of  inv e s tment do l l ars  as re l ated to the re 
c e i p t  of  fe e s  from the ut i l i t i e s . Th i s  component o f  co s t  is , 
ther e fore , dependent  upon the payment schedu le  as de f i ned by 
the U . S .  Gove rnment .  Ear ly payme n t s  wou ld prov ide the U . S . 
with the mon i e s  needed for inves tment in fac i l i t i e s , e t c . and ,  
there fore , s i gn i f i cant new (deb t )  money wou ld not be requ i red . 
Lat e paymen t s , on  the other hand , wou l d  requi re the U . S .  Gov
e rnme nt to provide for a l l  of  the i nv e s tment moni e s ; therefore , 
the carry ing charges  wou ld be inc reased . The carry ing charge 
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rate i s  a s s umed to be e qual to the co s t  of  money to th e u . s .  
Gov ernment . Therefore , the fe e would  be ind i f fe rent  to the 
payment schedule s ince fu l l -c o s t  recov e ry wou ld be ach ieved , 
i nc l ud ing the cos t  of money . 

The ut i l i t i e s ' v i ew o f  the payment schedu l e , howeve r ,  is qui t e  
d i f ferent from that of  the U . S .  Government . Ear ly and fu l ly 
de f i ned charges are mo re eas i ly dea l t  wi th by bo th ut i l i t ie s  
and the i r  PUCs ; fur thermore , ear ly d e f i ned co st  a l lows the user  
o f  the ge ne rated e l e c t r i c a l  energy to  be re s pons i b l e  for and to  
be  b i l led for  the  serv ices  a s s o c i ated w i th fue l s t orage and 
d i s pos a l . Th e s t andard ut i l i t y  ac crua l procedure i s  to co l le c t  
the monies from cus tomers for any d i rect  charge , such a s  the 
s t orage and di s po s a l  fe e dur i ng the per i od when fue l is gene
rat ing p owe r . At the  t ime the  fue l is  d i s charged from the 
re a ctor , they  wou l d  then have on hand the mo nies  as required 
for the U . S .  Government s t orage and d i spo s a l  s e rv i c e . Sub s t an
t ive changes  in that fee , a f t e r  the fue l has be en di scharged , 
repre sent an i s sue wh ich would have to  be reso lved w i th ind i 
v i dual  s ta t e  regu la tory agenc i e s . 

In  the U . S .  Gove rnment ' s  v i ewpo int there are advant ages and 
d i s advantages of bo th ear ly and la t e  payments . An early  pay
ment gives the U . S .  Governme nt cash so that add i t iona l ,  and 
po s s ib ly s i gn i f i c ant , inv e s tment may no t be requi red . On the 
o ther hand , l ate  payment is at a po int in t ime when the cost  o f  
s e rv ice s i s  be t t er known ; there fore , the fee i s  more pre c i s e ly 
r e f l e c t ive o f  the cos t s  for that par t i cu l ar fuel bat ch . Ear ly 
payment is al so  manageab le  by the U . S .  Government ,  wh i ch s t i l l  
main t a i ns fu l l -co s t  recove ry by applying to l a ter fuel an 
addi t iona l charge wh i ch recovers no t on ly  the current co s t s  but 
a l so tho se co s t s  not recovered on prev ious batch e s . The ut i l i 
t i e s  would  s e e  such an add i t i onal  charge i n  the f e e  no t a s  a 
recovery o f  prev ious co s t s , but as a new va lue appl i c ab l e  to  
the then current fue l .  

3 .  A l t e rnat ive d  and Envi ronment a l  Impac t 

• Storage Requi rement 

Th e fee s t ructure can have an inf luence on the ut i l i t ie s ' h an
d l ing of  th � int e r im s torage o f  fue l .  A h i gh int e r im storage 
fee would  inf luence the ut i l i t i e s  to prov ide the i r  own s torage , 
s t art ing w i th add i t ional s t orage o f  the lowe st  co s t ,  e . g . , that 
of "fue l compac t ion" in  ex i s t i ng reactor di s charge bas i ns . A 
l ower i n t e r im s t orage fee would  i n f luence ut i l i t ies  to use s t or
age wh i ch wou l d  be mo re co s t ly to the U . S .  Gove rnment , e . g . , new 
fac i l i t i e s , e i th e r  U . S .  Government fac i l i t ies  or private ly owned 
fac i l i t ie s  wh ich wou l d  be leased to the U . S .  Government . The s e  
fac i l i t ies  could b e  located e i ther at the reac tor o r  away from 
the reac tor . 
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A " leve l i zed fee , "  whi c h  imp o s e s  the  s ame fee  t o  a l l ut i l i t i e s  
fo r i n t e r im s t orage and d i spo s i t io n ,  regard l e s s  o f  whether i n
t erim s torage i s  o r  i s  not  u s ed , wo uld not  mot i v a t e  ut i l i t i e s  
t o  prov ide their  own fac i l i t i e s . Ins t ead , ut i l i t i e s  wou l d  
t ran s fer s pent fue l t o  the  U . S .  Government  f o r  int erim s t o rage 
becaus e t h i s i n t e r im s t o rage would  co s t  the  ut i l i t i e s  no add i
t iona l fee .  

The envi ronment a l  impac t s  ( Tab l e  9 )  range between a maximum 
impac t  a s s o c i a t ed wi th not imp l ement ing  t he po l i c y  ( Ca s e  A) , 
and a minimum imp ac t assoc i a t ed with  imp l ement ing the po l icy 
and u s e  of  a us e-b a s ed fe e ,  but  only  to  meet  d i s charge c apa
b i l i ty ( Ca s e  B ) . The use o f  c ent r a l i z ed Government I SFS 
fac i l i t i e s  wi th a l ev e l i zed fee  and meet i ng fu l l  core re s erve 
( FCR) requ i r ement s ( Ca s e  C)  resu l t s  i n  an impac t whi c h  l i e s  
b e t ween t he s e  c a s e s .  Decent r a l i zed ISFS fac i l i t i e s  would 
r esul t in  envi ronment a l  impac t s  s l i gh t ly h i gher than Ca s e  C .  

• Nuc l ear Growth 

The fee  l ev e l  has  a pot ent i a l  r e l a t i on s h i p  t o  the growth o f  
nuc l ear powe r .  An ana lys i s  o f  cos t s  based upon " ful l -c o s t  
recovery" d eve lo ped a range for the  c o s t  o f  fue l  s t orage and 
d i s po s a l  which  vari ed from 0 . 2 3 t o  0 . 4 2  mi l s /kWh , or about I 
t o  2 %  o f  t o t a l  g enerat ion c o s t . I t  thus appear s , that even 
at the  upper end o f  the range o f  fees  examined , that the Spent 
Fue l Po l icy  would  no t hav e  a s i gni f i c ant  c o s t  impac t on the 
economi c s  of nuc l ear power and wo uld not change the  ec onomi c 
c omp ar i son b e tween nuc l ear power and c o a l  power generat i on i n  
mos t  regions  o f  the  Uni t ed St ate s .  

An imp l ement ed fue l po l icy has  the advant age o f  giv ing a d e f
i n i t ene s s  t o  the d i s po s a l  end o f  the nuc l ear fue l c yc l e  a s  we l l  
a s  document ing the c o s t . Bo th o f  the s e  cond i t i on s  have a pos i 
t iv e  i n f luence o n  t h e  s e l ec t i on o f  nuc l ear powe r ,  o f fs e t t ing , 
t o  a d egree , t he negat i v e  i n f luenc e o f  the charge i t se l f .  As 
a r e s u l t  o f  thes e  o f f s e t t ing e f fec t s , i t  would  b e  ant i c i pat ed 
that the fee charged for thi s s torage and d i spo s a l  s e rv ic e  
wo uld not s igni f i c ant ly a l t e r  nuc l ear power commi tmen t s  and the  
re sul t ant  growth proj ec t i on s . 

• Po s s ib i l i t y  o f  Future Re proce s s ing 

The fee s t ructure does no t exp l ic i t ly cons ider any prov i s ions 
for a change in  U . S .  Government P o l icy re ins t i t u t ing reproce s s 
ing o f  spent fuel and re cyc le  o f  the urani um and p l u t onium .  
Such a change i n  U . S .  Gove rnment P o l icy  wou ld b e  accomp l i shed 
in c on formance w i th the NEPA requi rement s , and at that t ime a 
numb e r  of cos t  que s t ions wou ld have to be addr e s s ed and an
swered . Fo l l owing a princ i p l e  of fu l l -cost  recovery to the 
U . S .  Government , the charge , re turn of fue l ,  and the pos s ib l e  
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TAB L E  9 

Major  Fee-Re l a ted Envi ronmental  E ffectsa 

Case A 
Non-Imp l ementation 
of Spent Fuel Policy 
(A t-Reactor Basin Storage) 
Domegtic 
Fue l  

Foreign 
Fuelc 

Case B 
Implementation of 
Spent Fuel Po licy 
"Use-Bas ed " Fee 
Dome�tic Foreign 
Fuel Fuel e 

Case C 
Imp lementation of 
Spent Fuel Po licy 
"Leve lized "  Fee 
Domestic Foreign 
Fue lf Fue le 

Effects 
Energy 

Propane , m 3 7 . 7  x 1 0 3 0 1 . 7  x 1 0 2 3 . 3  x 1 0 2 5 . 9  x 1 0 2 3 . 3  x 1 0 2 

D i e s e l  Fu e l ,  m 3 3 . 1  x 1 0 5 0 1 . 7  x 1 0 5 2 . 7  x 1 0 5 1 . 7  x 1 0 5 2 . 7  x 1 0 5 

Gaso l i ne , m 3 1 . 4  x 1 0 5 0 3 . 0  x 1 0 3 4 . 6  x 1 0 3 1 .  0 x 1 0 " 4 . 6  x 1 0 3 

E l ec t r i c i  t y ,  MW-yr 1 . 8  x 1 0 2 0 8 . 2  x 1 0 0 8 . 9  x 1 0 1 6 . 5  x 1 0 1 8 . 9  x 1 0  

Coa l , Tonne 1 .  2 x 1 0 6 0 5 . 4  x 1 0 " 3 . 4  X 1 0 5 4 . 0  x 1 0 5 3 . 4  x 1 0 5 

Man-powe r ,  man -hour 1 . 1  x l O B 0 3 . 9  x 1 0 7 1 . 1  x 1 0 7 4 . 5  x 1 0 7 1 . 1  X 1 0 7 

Rad i a t i o n  Do s e  Comm itment , man - rem 

Popu l at iong 
4 x 1 0 3 5 . 5  x 1 0 3 3 x 1 0 2 8 . 5  x 1 0 2 8 . 5  x 1 0 2 

Work Force 6 x 1 0 3 0 8 x 1 0 2 7 . 1  x 1 0 2 7 . 1  x 1 0 2 

Health Effects 
h 

Popu l at i on 2 NA* NA* NA* 

Work Force 4 NA* NA* NA* 

To t a l  6 3 . 2  1 . 0  1 . 0  

Occupat i onal Acc idents 
(Nonrad i o l o g i c a l  Fat a l i t i e s )  2 3  0 1 1  3 . 4  1 1  3 . 4  

a .  Summary o f  m a j o r  environmental effects o f  storage and d i sposal o f  spent fuel amounts affected b y  the fee 
structur e .  Reference (use-ba sed) fee and l evel i zed fee . Non - imp l ementation o f  spent fuel pol i c y  is i n 
c l uded for compar i son . D i spo s a l  o f  spent fuel i s  a s sumed to b e g i n  in t he year 1 9 8 5 . S e e  Tab l e  IV - 3  i n  
Volume 4 for d e t a i l s . 

b .  Case A ( Dom e s t i c  Fue l )  i s  equ i va l ent t o  A l t ernative 2 B  in t h e  E I S  on storage o f  dome s t i c  fuel ( Vo l ume 2 ) . 

c .  Ca se A ( Foreign Fue l )  i s  equival ent t o  Case A i n  the E I S  o n  st orage o f  for e i gn fuel (Vo l um e  3 ) . The 
popu l a t i on effec t s  l i s ted are for U . S .  and Global Common s .  

d. 
e. 

f· 
g . 

h .  

* 

Case B (Domest ic Fue l )  is equ ival ent to Al ternat ive l B - 2  in the E I S  on storage of dom e s t i c  fuel ( Vo l ume 2 ) . 

Cases B and C (For e i gn Fue l )  i s  equival ent to Case D i n  the E I S  on st orage of foreign fue l (Volume 3 ) . 
The popul a t ion and work force effec t s  l i s t ed are for U . S .  and G l obal Commons . 

Case C (Domest i c  Fue l )  i s  equiva l ent to Al terna t i v e  lA in the E I S  on s t orage of dome s t i c  fuel (Volume 2 ) . 

Who l e  body dose during t he operat i n g  period p l us the next 1 00 years . For compa r i s o n ,  t h e  equiva l ent d o s e  to 
the wor l d  popu l at ion from natural rad i a t i o n  sour c e s  over the same period is 2 x l O l l  man-rem . Th i s  natural 
dose wi l l  result in 1 2 0  m i l l ion hea l th effect s .  

Serious genet i c  and somat i c  hea l th effects were c a l cul ated from r ad i a t i o n  d o s e s ,  a s suming a l inear d o s e - h e a l t h  
e f f e c t  r e l a t ion . E P A  d o s e - e ffect factors w e r e  used . 

NA - not available . 
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re fund o f  the fee would be i n f luenced by the s t at us of  e x i s t ing 
fac i l i t ie s , expendi ture s for fac i l i t ie s  planned and under  con
s t ruc t io n ,  revenues a l ready r e c e i ved , quan t i t i e s  of fuel in 
s t orage or commi t t ed for s torage , e t c . Because  of th i s  wide 
range of fut ure uncer t a i nt i e s , i t  i s  not po s s i b le t o  inc lude In  
the current fee st ruc ture spec i f i c  re t urn prov i s i ons  exc e p t  to  
s t at e  that r e t urn wou ld be cons ide red under cond i t i ons and 
co s t s  to be de t ermined later . 

DOE ' s  pre fe rred ac t i on i s  that the S pent Fue l Po l i cy anno unced 
Oc t ober 1 9 7 7  be imp lemented . The propo s ed ac t ion is  to  charge a 
fee for ac cep t ance of spent fue l for s t orage and/or  d i s p o s a l  th at 
wi l l  recover the fu l l  co s t  to  the government of  prov id i ng the ser
v i c e s . The s e  cos t s  wi l l  be as s e s sed appropr i at e ly for the comb i ned 
s t orage and d i sposal  s ervices  or for d i spo s a l  serv i ces onl y ,  as 
requi red by ind i vidual cus tomer s ( th a t  is , the fee wi l l  be "u se
based" ) .  The fee  wi l l  be  ident i c a l  for all  fue l ,  regard l e s s  o f  
count r y  of  or i gin . 

G .  Env i ronment a l  E f fec t s  o f  Propo s ed Ac t i on 
and P o l i c y-Not-Imp lement ed 

DOE propo s e s  that the Spent Fu e l  S t orage Po l icy  announc ed in  
Oc tober 1 9 7 7 , b e  imp l ement ed by the U . S .  Gov ernment taking t i t l e 
t o  some dome s t i c  and fore i gn s pent fue l and s t oring the  fue l awa y 
from reac t or s . Th e U . S .  Gov ernmen t should prov ide  s u f fi c i ent 
s t orage c apac i t y  to 

• Al low U . S .  ut i l i t y  reac t o r s  to mai n t a i n  ful l-core r e s erve 
s t orage capac i t y . Th i s  s t orage c apac i t y sho uld be prov i d ed b y  
c on s t ruc t i on o f  ei ther c ent r a l i zed ISFS fac i l i t i e s  (Al t erna
t iv e  lA o f  Vo l ume 2 )  or sma l l er d ecent r a l i zed ISFS fac i l i t i e s  
(Al ternat ive lB-l  o f  Vo lume 2 )  by the U . S .  Government and / o r  
pr ivat e indus t ry .  

• Al low re ce i p t  of for e i gn spent fue l  from Op t i on 2 (mid-range ) 
count r i e s  into the U . S .  for s t orage i n  ISFS fac i l i t ie s . The 
spent  fue l covered by the U . S .  under th i s  po l i cy  wou ld be 
s e l e c t ed to pr ov ide a nonpro l i fera t ion bene f i t  t o '  the Un i t ed 
S t a t e s . Th i s  foreign spent fue l may eventua l ly be d i sposed o f  
a s  was t e  i n  a U . S .  ge ologic  repos i t ory . ( DOE i s  no t making a 
c h o i ce be tween reproce s s i ng and d i sposal  at this  t ime . )  Th i s  
propo sed ac t ion is  equ ivalent  to Ca s e  G i n  Vo lume 3 .  Fur the r ,  
DOE intends to cont inue to support mu l t i na t i onal s t orage by  
d i s c u s s ion o f  s t orage techno logy wi th for e i gn na t ions . 
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The prop o s ed ac t ion i s  to charge a fee for ac c e p t ance and 
s t o rage and /or di s p o s a l  of th e spent fue l .  Th i s  fee wi l l  be 
suf f i c i ent t o  recover the fu l l  c o s t  to the U . S .  Government for 
prov id ing the s e  serv i ce s .  The fee wi l l  be  ident i c a l  for al l spent 
fue l ,  regard l e s s  of  coun t ry of  o r i g i n .  

The comb i ned env i ronment a l  e f fe c t s  of  th i s  propos ed ac t ion 
are given in Tab l e  1 0 . Thi s  t ab l e  inc ludes  on ly the env i ronment a l  
e f f ec t s  as s o c i at ed wi th int e rim s torage of spent fue l s . The 
e f fec t s  of d i s pos i t ion of the dome s t ic fue l is unchanged by t h i s  
po l i cy and the e f fe c t  of d i s po s i t i on of  the for e i gn fue l c a n  b e  
deve l oped b y  d i f ferences be tween t h e  re su l t s  g i ven i n  Tab l e s  6 
and 5 .  The s e  di s pos i t ion e f f e c t s  were no t inc luded in Tab l e  1 0 . 

Al so  giv en i n  Tab l e  1 0  are the comb ined env i ronment a l  e f fec t s  
that  c ould b e  expec t ed i f  the  po l i c y  were not  imp l ement ed .  To 
p l ac e  t h e s e  maj or e ffec t s  into  pers pec t iv e , the l a s t  c o l umn o f  
Tab l e  1 0  gives  the  d o s e  commi tment t o  the  s ame wor ld popula t i on 
from natural  b ackground rad i a t i on and the  expec t ed hea l th e f fec t s  
that  would r e s ul t . The acc i d en t a l  deaths are compared wi th the 
occupa t i onal  deaths  expec t ed i n  the  U . S .  during the same period . 
The U . S .  occupat i onal  deaths  are given for compari son s i n c e  com
parab l e  wo r l d  e f fec t s  are no t avai l ab l e .  Wo r ld e f fec t s  would b e  
s i gni f i c an t ly  h i ghe r .  A compar i s on o f  t h e s e  bac kg round e f fec t s  
wi l l  read i ly show that the  envi ronment a l  e f fec t s o f  ei ther imp l e
ment ing or  no t imp l ement i ng the Spent Fue l Po l i cy are a v ery sma l l 
frac t i on o f  the  exp o sure or  hea l th e ffec t s  t o  the s ame popu l at ion 
from natural  rad i a t i on sources and the numb er o f  nonrad i at i on
r e l a t ed fat a l i t i e s  expec t ed .  As c an b e  s e en from Tab l e  1 0 , the  
envi ronmen t a l  e f fec t s  o f  imp l emen t i ng the propos ed ac t i on are  l e s s  
than those  o f  no t imp l ement ing t h e  po l i cy . 

H .  Envi ronment a l  E f fec t s  o f  Propo sed Ac t i on and Po l i cy-No t 
Imp l ement ed for D e lay o f  D i s po s i t i on Fac i l i ty t o  Year 2 0 1 0  

The preced ing sec t i on d i scus s e s  the  env i ronment a l  e f fec t s  o f  
th e  p ropo s ed ac t i on ( i n t erim s t orage o f  dome s t i c  and forei gn spent 
fue l )  and not  imp l ement i ng the po l i cy a s s uming i ni t i a l  opera t i on 
o f  t he fi r s t  d i sposi t i on fac i l i t y  by the year 1 99 5 . Be tween the 
t ime the  draf�  Dome s t i c  and For e i gn E I S s  were pub l i shed and the 
final  E IS c omp l e t ed ,  DOE r ecogni z ed that  the fi r s t  repo s i tory 
mi gh t no t b e  i n  o perat ion unt i l  a f t e r  the year 1 99 5  and there fore 
ext end ed the ana lys i s  given in the Dra f t  E I S s . The d e lay i n  repo s i 
t ory s t ar tup wo uld  increase  t h e  amount o f  dome s t ic spent fue l  
s tored , the  number o f  fac i l i t i e s  requi red , and i ncrease  the ave rag e 
s t orage period . Th e a l t erna t ives  ana l y z ed for the U . S .  and forei gn 
fue l s  are comparab le  to thos e  d e s c ribed �n S ec t i on G of thi s v o l ume 
wi t h  t he fol lowing three  exc e p t i on s  
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TABL E  1 0  

Major Envi ronmenta l Effects of Proposed Act ion and Pol i cy not Imp l emen teda - A l ternatives  1 and 2 

Proposed Actionb Policy Not Imp lemented 
Domestic Fuel Foreign Pue l Total Domestic Fue l Foreign Pue l  Tota l Background Effect 

World Popu l a t i on 
Who l e  Body Dose 
Commi tmen t ,

C 
man -

rem 9 x 1 0
3

- 2  x 1 0 ' 1 . 0  X 1 0 2 
1 - 2  x 1 0

' 
9 x 1 0 3 _ 3  x 1 0 ' 2 . 5  9 x 1 0 3 _ 3  x 1 0 ' 

} 2 , < 0
" Oc cup a t i on a l  

Exposure , man -
1 - 5  x 1 0 3 rem 4 . 7  x 1 0 2 1 . 5 - 5 . 5  X 1 0 3 1 - 3  x 1 0

' 
1 6  1 - 3  x 1 0

' 

+>- Wor ld H3a l t h  
'-J E ffe c t s  9 - 1 6  < 1  1 0 - 1 7  9 - 32 < 1  9 - 3 2  1 . 2  x 1 0 8 

World Accident a l  
De aths 1 4 - 1 7  < 1  1 5 - 1 8  1 4 - 4 2  < 1  1 4 - 4 2  2 . 4 x l O s e 

a. Wi th D i spos i t i on Fac i l i t y  s t artup in the year 1 9 9 5 . 

b. I n c ludes envi ronment a l  impacts of i n t er im st orage of foreign spent fuel received in the U . S .  

c . Who l e  body dose dur ing the operating per iod p l u s  the next 100 years . 

d. Seri ous genet i c  and soma t i c health e ffe c t s  were c a l cu l ated from rad i at i on d os e s , as suming a l in e ar dose-hea l th effect re l at i on .  
EPA d o s e - e ffe ct factors were used . 

e. Ac c i de n t a l  o c cup a t ional deaths in U . S . duri ng the pe r i od . 



• The d i s po s i t i on fac i l i ty s t artup i s  d e l ayed unt i l  the year 2 0 1 0  

• Th e env i ronment a l  e ffec t s  o f  U . S .  s pent fue l are det ermined 
u s i ng c urrent DOE pred i c t i ons  o f  amount o f  e l ec t r i c  power gen
erat i on ,  t he amount of  s pent fue l expec t ed t o  be  st ored i n  
reac t or d i scharge b a s in s , and t h e  amount o f  spent fue l s t orage 
c apac i t y  exp e c t ed t o  b e  r equi red i f  ut i l i t i e s  mai n t a i n  the 
capac i t y in reac t or d i scharge b a s i n s  for fu l l  core d i scharge  

• The envir onmen t a l  e f fec t s  o f  forei gn s pent fue l are  determined 
for Opt io n  2 fue l f l ows c ont i nuing through the year 2 000 and 
then no more forei gn i nvolvement under th i s  p o l i cy . 

The comb i ned env i r onmental  e f fec ts  o f  the proposed ac t ion w i t h  
d e l ay o f  st artup o f  the f i r s t  U . S .  d i s pos i t ion fac i l i t y  un t i l  the 
year 2 0 1 0  are given in Tab l e  1 1 .  ( Va lues from Tab l e  1 0  in the pre
v i ous sect ion cannot be dire c t l y  compared to  va l ue s  fr om Tab l e  1 1  
becau se d i f ferent fue l f l ows and t ime frames are a s s umed . )  

Tab le  1 1  inc lude s  on ly the env ironmental  effec t s  as soc i at ed 
w i th interim s t orage of  s pent fue l s . Al so g iven i n  Tab le  1 1  are 
the comb i ned env ironment a l  ef fec t s  that cou ld be expec t ed if the 
po l i cy we re not imp lemented . To p l ace these ma j or e f fec ts  into  
pe r s pect ive ,  the las t co l umn of Tab le  11  gives  the do s e  commi tment 
to the s ame wor ld popu l a t i on from natural background rad i at ion and 
the expe c t ed hea l th effe c t s  that wou ld re su l t . The acc ident a l  
d eaths are compared with the occupat i onal deaths expec ted in the 
U . S .  during the same per i od . The U . S .  oc cupat iona l de ath s are 
used f or compar i s on s i nce comparab le wor ld e f fec ts  are not ava i l 
ab l e . Wor l d e ffe c t s  wou l d  b e  s i gni f i cant ly h i gher . A c omp ar i son 
of these background e f fe c t s  wi l l  read i ly show that the envi ron
ment al  e f fe c t s  of ei ther imp lement ing or not imp l emen t i ng the 
Spent Fue l Storage Po l i cy are a sma l l  frac t i on of  the expo sure o f  
hea l th e f fe c t s  t o  the same popu lat ion from na tural rad i at ion sour ces  
and the number o f  nonrad i at ion-re lated fata l i t i es expec ted . As can 
be seen from Tab le 1 1 ,  the env ironmental  e f f e c t s  of  imp lement i ng the 
propo s ed ac t i on are l e s s  than those of not imp lemen t i ng the p o l icy . 
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TABL E  1 1  

Major Envi ronmenta l  Effects of Proposed Act i on and Pol i cy Not Impl emented 
for 2 0 1 0 Sta rtup of D i sposi t i on Fac i l i ty 

Pro2osed Ac tiona Po licl:i No t Im2lementeda 

Domes tic Foreign Domes tic Foreign Background 
Fue l  Fuel To tal Fuel Fue l  To tal Effect 

Wor l d  Popu l a t i o n  
Who l e  Body go s e  
Commi tmen t ,  
man- rem 5 x l 0 4 l x l 0 3 5 x l 0 4 5 - 9xl 0 4 9 5 - 9 x l 0 4 

Occupat ional ( 4xl O 1 1  

Exp o s ur e ,  
4 x l 0 2 man - r em l - 2x l 0 4 l - 2x l 0 4 2 - 9 x l 0 4 4 3  2 - 9 x l 0 4 

Wo r l d  Hea l t h  
Effec t s C  34- 38 1 . 0  3 5 - 39 3 8 - 1 1 3  < 1  38 - 1 1 3  2 x l 0 8 

Wo r l d  Acc id enta l  
D eaths 2 0 - 26 <1 2 1 - 2 7  26 - 1 1 2  < 1  26 - 1 1 2  6 x l 0 5 

a .  I n c l udes env i r onmen t a l  imp acts of interim s t o rage o f  for e i g n  spent fue l  r e c e i v ed in the U . S .  

b .  Who l e  body d o s e  dur i n g  the o p erating period p l us the next 1 0 0  year s . 

c .  Serious genet i c  and s omat i c  h e a l t h  e ffect s were c a l c u l at ed from rad i a t i o n  d o s e s , a s s uming 
a l i n ear d o s e - h e a l t h  effect r e l a t i o n . EPA dos e - effect factors were u s ed . 

d. Acc idental o ccupat i onal deaths in U . S .  dur i n g  the 4 8 - y ear o p erat ing period . 
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A P P END I X  A 

U . S .  S P ENT F U EL STORAGE POL I CY ( DO E  Press Rel ease ) 

OCTOBER 18 , 1 9 7 7  

DO E  ANNOUNCES NEW SPENT NUCLEAR FUEL POLICY 

WASHINGTON , D . C .  -- The Department of Energy today announced that 

the Federal Government is proposing to accept and take title to used , 

or spent nuclear reactor fuel from utilities on payment of a one-time 

storage fee . 

On Apr il 7 ,  1977 , President Carter announced that the United States 

would defer indefinitely all civilian reprocessing of spent nuclear fue l .  

H e  also asked other countr ies t o  join the U . S .  i n  defering use o f  this 

technology in order to evaluate alternative fuel cycles and processes 

which may reduce the risk of nuclear weapons proli feration . These 

initiatives are critical if the U .  S .  and other countries are to act 

reRponsibly to address proliferation risks associated with future develop

ments in nuclear power technologies . 

Storage of spent nuclear fuel , however , is an issue which cannot 

await the outcome of longer term studies for interim resolution . 

Currently utilit ies are faced with the prospect of storing the fuel dis

charged from reactors for an inde finite pe r iod with no approved plan for 

ultimately d i sposing of i t .  This produces an increasing uncertainty in 

the uti l i ties ' economic calculations , making advance planning difficul t .  

(more) 
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The new policy approved by the President is a logical extension 

given the indefinite deferral of reprocessing of the long-established 

federal responsibi l i ty for permanent disposal of high-level waste s .  

The policy w i l l  also remove the uncertainty faced by uti l i ties by having 

the Federal Government accept and take title to spent reactor fuel upon 

payment of a one-time storage fee . It is important , however , that the 

u t i lities pay the full costs of nuclear waste storage and ultimate 

di sposa l .  

Under thi s new policy , spent fuel transferred to the U .  S .  Government 

must be delivered to a government-approved storage site at user expense . 

The one-time storage fee will cover the full cost of the government of 

providing for interim storage and permanent disposal of the spent fuel 

should that be required . No credit will be included for either the 

plutonium or uranium contained in the fue l .  I f ,  at some time i n  the 

future , the U .  S .  should decide that commercial reprocessing or other 

energy recovery methods for spent fuel can be accomplished economically 

and without serious proliferation risks , the spent fue l could either be 

returned with an appropriate storage charge refund , or compensation could 

be provided for the net fuel value . 

In order to implement this pol icy , the Government will need both 

interim and permanent spent fuel storage capabi lity . The Department of 

Energy w i l l  begin immed iately discussions with private industry to 

determine whether sui table interim fuel storage services can be provided 

to the government on a contract basis . Utilities wi ll be surveyed to 

provide an e s t imate of the amount and timing of spent fuel transfer to 

(more) 
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the Government . If adequate privafe s torage services cannot be provided , 

Gove rnmen t  i nterim fuel storage fac i l ities wou ld be required . 

Questions surrounding the permanent disposition of nuclear wastes 

have not yet been resolved . Different options for a retrievable permanent 

repository are being evaluated . Such facilities would be owned by the 

Governmen t .  The Department o f  Energy places high priority upon develop

ment of permanent d i sposal systems for nuclear wastes . 

Prel iminary estimates of storage and disposal costs indicate that the 

total fee should add less than 1 mill per kilowatt hour to nuclear power 

e lectricity costs , which are now about 40 mills per ki lowatt hour to the 

consume r .  The Department o f  Energy will develop detailed storage and 

di sposal costs estimates which w i l l  be published for comment prior to 

official adoption . It is anticipated that thi s cost schedule w i l l  be 

pub lished for comment early next yea r .  

Al though this spent fuel policy wi l l  have its primary impacts domesti

ca lly , the U. S .  Governmen t also intends , in support of its non

proliferation goal s ,  to extend the offer to foreign users on a limited 

basi s .  At the same time , the U .  S .  i s  encouraging other nations to 

expand their own storage capacity and is strongly supporting the study 

of regional or international storage sites . 

Under this pol icy , the U .  S .  would be prepared to store l imited foreign 

spent fuel when this action would contribute to meeting non-prol iferation 

goals . The U . S . ' s  ability to negotiate more effective non-proli feration 

measures with foreign countries and to prevent premature entry into the 

(more ) 
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p l utonium economy wi l l  be enhanced by thi s po l i cy . It is expected 

that foreign spent f ue l  wi l l  be a sma l l  part of the total spent fuel 

stored in the U .  S .  

Al though spe c i f i c  de tails remain to be worked out , arrangements 

for storage of spent fuel from foreign users would probably be on 

the same terms as domestic spent fue l , subject to appropr iate 

limitations es tab l i shed late� . 

The Department of Ene rgy wi l l  work c losely with the Congre s s ,  

state governme n ts , other agencie s ,  utilitie s ,  industry , the publi c ,  and , 

in conjunction with the state Department , with foreign partners , in working 

out the detai ls and impleme ntation of the policy . As part of this process 

the Department of Ene rgy in tends to assess the environmental impacts of 

implementing the pol i cy . In preparing the appropriate statements the 

Departmen t  wi l l  draw upon existing and ongoing studies done by the several 

cognizant Federal agenc i e s . 

A brie f i ng will be held for interested individua ls and organizations 

on Wednesday , October 2 6 ,  at 10 A . M .  in the National Guard Memorial 

Aud i torium ,  One Massachusett9 Avenue , N . W . , Washington , D. C .  

###  

October 18 , 1977 
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APPENDIX B 

PROPOSED SPENT NUCLEAR FUEL ACT OF 19 79 

9 6 TH CONGRESS 
1ST SESS ION 

H . R . 258 6  

T o  provid e for the timely management of  the s p ent fuel 
from nuclear reacto rs . 

IN THE HOUSE OF REPRES ENTATIVES 

MARCH 1 ,  1 9 7 9  

Mr . STAGGERS ( f o r  hims elf and Mr . DEVINE) (by reques t )  introduced 
the following bill ; which was ref erred j ointly to the 
Commi ttees on Interior and Insular Af fai r s  and Int ers tate 
and Fo reign Commerc e .  

A BIL L  

T o  provide for the timely management of the s pent fuel 
f rom nuclear reac tors . 

Be i t  enacted by the Senate and House of Representatives of 

the Uni ted States of America in Congress assemb led , That this 

Ac t may be ci ted as the "Spent Nuclear Fuel Ac t of  1 9 7 9 " . 

S EC . 2 .  Section 161 o f  the Atomi c  Energy Ac t o f  1954  i s  

amended by adding the following sub s ec tion : 

f i X . enter into contracts , for such periods o f  time 

as the S ecr etary of Energy deems necess ary or desirable , 

to take title to , and to provide interim s torage and 
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ultimat e  di spo sal of  spent fuel from foreign and domes tic 

nuclear reac tors : Provided , Tha t (i)  charges f o r  s ervices 

under this  sub s ec t ion shall b e  estab l i shed on a nondiscrimi

natory basis ; ( ii )  charges shall be subj e c t  to prepayment ; 

and ( i i i )  charg es es tabl ished under this sub s ec tion shall 

defray all C O S L S  o f  s to rage and ul t imate dispo sal : 

And provided further , That contrac ts entered into pursuant 

to thi s  sub se c tion may provide for refund o f  an appropriate 

por tion of  the charges in the event that i t  is  determined 

that s p ent fuel may be r eprocessed and the s p ent fuel is 

returned to the former owner or reprocessed in the Unite d  

States " .  

SEC . 3 .  Chapter 1 9  o f  the Atondc. Energy Ac t o f  1954  is 

amended by adding thereto the following s ec t ions : 

"SEC . 264 . SPENT FUEL STORAGE AND D ISPOSAL FUND . 

! la .  The S ecretary of Energy (hereinaf t er r e f erred to 

as the ' S ecretary ' )  is  autho r i z ed to es tab lish a fund to be 

used as a revo lving fund to f inance a c tivities relating to 

the s torage and dispo sal of  spent nuc l ear fuel (hereaf ter 

referred to as the ' Fund ' ) . The Fund shall consis t of  

( 1 )  all receip ts , collect ions , and recoveries of  the Secre tary 

in cash from the exercis e o f  the author i ty granted to him 

under subsec tion 161 x .  of th is Ac t ;  ( 2 )  p ro ceeds from the 

inves tment by the Secretary of any moneys of the Fund ; and 
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( 3 ) all proceeds derived from the sale o f  bonds by the 

Secre tary pursuant to sect ion 265 . 

"b . The Secretary may make expendi tures from the Fund 

without f iscal year limi tat ion , but within such spec if ic 

direc tives or  limi tat ions as may be included in app ropria

tion Ac ts , for any purpose nec essary or app ropriate to the 

conduct of the Secretary ' s  func t ions and activi t i es for the 

provis ion of s ervices for the interim s t orage and ultimate 

d isposal of  spent fuel from fore ign and dome s t i c  nuclear 

reac tors , including but no t l imited to , the acquis i t ion , 

cons truc t i on ,  op era tion , maintenanc e ,  and s urveillanc e o f  

faciliti es and real property f o r  the interim s t o rage o r  

ult imate di sposal of spent fuel from foreign and domes tic 

nuclear reac tors , the p rocurement of spent nuclear fuel 

interim s torage s ervices for such periods of  t ime as the 

Secretary deems necessary or  des irable ; the making of refunds 

under contrac ts executed pursuant to subs ect ion 1 6 1  x. o f  

this Ac t ,  and f o r  paying the interes t on , and p r incipal o f  

a l l  bonds is sued under s ec tion 2 6 5  o f  thi s  Ac t :  Frovided� 

however� Tha t until expres s ly authorized by Congress , no 

expenditures can be made from the Fund for the cons truc t ion 

of a reposi tory for the ul t ima te disposal of spent fuel from 

foreign and domes tic reactors . 

"c . The provis ions o f  the Government Corporation 

Con trol Ac t ( 3 1  U . S . C .  8 4 1  e t  s eq . )  shall be app l i cable to 
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the Secretary in his utiliza tion o f  the Fund in the same 

manner as they are app lied to the wholly owned Government 

corporations named in s ec t ion 101 o f  such Ac t ( 3 1  U . S . C .  84 6 ) . 

"d . I f  the Secre tary determines tha t the moneys of  the 

Fund are in excess of current needs he may request  the in

ves tment of such amounts as he d eems advisable by the 

Secretary of th e Treasury in ob ligations of the United States 

wi th matur i t i es sui table for the needs o f  the Fund and b ear ing 

intere s t  at rates determined by the Secretary o f  the Treasury 

taking into considerat ion the current average market yield 

on out s t anding marke tab le obl i gat ions of the Uni ted S tates 

with remaining period to maturi ties comparab le to the ma turi

t i es of such inves tments : Provided� however� That the interes t 

rate on such inve s tments shall not exceed the average interest 

rate app l i cabl e to exi s t ing borrowings . 

"SEC . 265 . REVENUE BONDS . 

"a . The S ecre tary is authori zed to issue and s ell to the 

Secre tary of th e Treasury from time-to- time , bonds , no tes , 

and o ther evidences o f  indeb tednes s ( collec t ively referred 

to herein as ' bonds ' )  to a s s i s t  in financing the acqui s i tion , 

cons truction,  op erat ion , maintenance , and surve il lance o f  

facil i ties and real property f o r  the in terim s torage o r  ulti

ma te disposal of  spent fuel from foreign or  dome s t i c  nuclear 

reac tors ; th e p rocurement of  spen t  nuclear fuel interim 

s torage services and to issue and sell bonds to refund such 
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bonds . Such bonds shall be in such forms and denomina tion , 

bear such maturi t i es , and be subj e c t  to such terms and 

condit ions as may be prescribed by the Sec retary of the 

Treasury taking into ac count terms and cond i t ions p reva il ing 

in the market fo r trip l e-A rated nongovernment uti lity bonds 

and the useful life of the fac i l i t i es for which the bonds 

are is sued . Any refunding provis ions may b e  prescribed by 

the S ecretary . Such bonds shall bear in terest at a rate 

determined by the Secre tary of  the Treasury , taking into 

cons iderati on the current average marke t yield on outs tanding 

marketable obligations of  the Uni ted S ta tes of  comparab le 

matur i t i es , p lus an amount in the j udgment o f  the Secretary 

of the Treasury to provide for a rate comp arable to the rate 

in the prevail ing marke t for triple-A rated nongovernment 

utility bonds . The aggregate principal amounts o f  any such 

bonds shall no t exceed $ 3 00 , 000 , 000 . All borrowing authorized 

in the subsec tion shall be available only to such extent or  

in such amounts as contained in appropriat ions Ac t s . 

l ib . The S ecretary o f  the Treas ury shall purchase any 

bonds is sued by the Secre tary under this s e c t ion and for that 

purpos e  is au�horized to use as a public debt transac tion the 

proceeds f rom th e sale of any secur i t i es is sued under the 

Second Liberty Bond Ac t ,  as now or hereaf ter in force , and 

the purposes for which s ecuri ties may be issued under the 

Second L iberty Bond Ac t ,  as now or hereaf t er in forc e ,  are 
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extended to include any purchases of the bonds is sued by 

the Secretary under this s ec t io n .  The Secre tary of  the 

Treas ury may , at any time , sell any o f  the bonds acquired 

by him under this s ec t ion.  All redemp t ions , purchase s ,  and 

s al es by the Secretary of the Treasury o f  such bonds shal l 

b e  treated as p ublic debt transac t ions o f  the United S tates . "  
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APPENDIX C 

LIST OF COMHENTORS ON EISs ON STORAGE OF SPENT FUEL 

Reeo r ts  Affe c te d  
No.  of Dome s t ic Po ! i c y  

N o .  Date Received Organi z a t ion Name o f  Individual Pages Dome s t i c  Sueelement Foreign Charge General 

1 0 / 2 0 / 7 8  1 1 / 2 1 / 7 8  N o r t h  Dakota S t a t e  Planning Mr s .  Leonard E .  Banks x 
Divi s i on S t a t e  Intergovern- Associate Planner 
mental clearinghouse 

1 0 / 1 0 / 7 8  1 1 / 2 1 / 7 8  Depar tment of Heal t h ,  Educa- Mr . Charles L. Weaver x 
t ion & Welfare Public Hea l t h  Consul tant 
Service 

3 / 2 2 / 7  9 3 / 2 9 / 7 9  Department o f  Hea l t h ,  L.  David Taylor , Deputy Ass t .  x x 
( Supplemen t )  Education & Welfare Secretary for Management 

Analysis & Sys tems 

1 0 / 3 0 / 7 8  1 1 / 2 1 / 7 8  New Mexico S t a t e  Clear inghouse Mr. Jack M. Mobley x 
n Dept. of Financing & Adminis- Planning Bureau 
I trat ion Planning Division N 

2 / 9 / 7 9  3 / 1 / 7 9  S t a t e  Clearinghouse , Jack M. Mob l e y ,  8 x x x 
( Supplemen t )  New Mexico Planning Bu reau 

1 1 / 1 0/ 7 8  1 1 / 2 1 / 7 8  Vermont S t a t e  Clearinghouse Mr. John E .  Holmberg x 
State Planning Off ice S t a te AGS Coordinator 

1 1 / 1 6/ 7 8  1 1 / 2 1 / 7 8  Natural Resources Defense Mr . Arthur R. Tamp lin I I  + 14  x 
Counc i l ,  Inc. Attachment 

6 1 1 / 1 5 / 7 8  1 1 / 2 9 / 7 8  Maryland Dep t .  of S t a t e  Vladimir Wahbe x 
Planning Sec. of S t a t e  Planning 

1 1 /8 / 7 8  1 1 / 2 9 / 7 8  S t a t e  of I l linois Clear ing- Mr . T.  E.  Kornbacker x 
house Bureau of the Budget D i rector 

8 1 1 / 2 1 / 7 8  1 2 / 1 9 / 7 8  South Dakota P lanning Bureau Mr . Steve Merrick x 
Commissioner 

1 2 / 4 / 78 1 2 / 1 9 / 7 8  Arizona S t a t e  Land Dep t .  M s .  Peggy Spaw x 
Admin is trat ive Ass t .  

1 0  1 2 / 8 / 7 8  1 2 / 1 9 / 7 8  U . S .  D e p t .  of Interior Mr. Larry L. Me iero t ta x 
Depu ty Ass t .  Secretary 



APPENDIX C, Contd 

ReEor t s  Affe c ted 
No. of Dome s t i c  Policy 

No. Date Received Organi z a t ion Name of Individual Pages Dome s t i c  SUEElement Fore ign Charge General 

I I  1 l / 2 2 / 7 8  1 2 / 26 / 7 8  American Small Farm Ins t i t u t e  M r .  E l lery W .  Newton 2 x 
Founder-Director 

1 2  1 2 / 2 0 / 7 8  1 / 2 4 / 7 9  Arizona State Clear inghouse Ms. Jo Ann Youngblood 6 x 

1 2  2 / 2 2 / 7 9  2 / 28 / 7 9  Arizona S t a t e  Clearinghouse Ms. Jo Ann Youngblood 20 x 
( Su p p lement- I )  

1 2  3 / 6 / 7 9  3 / 7  / 7 9  Arizona S t a t e  Clear inghouse Ms . Jo Ann Youngblood 1 7  x 
( Supp lemen t- 2 )  

1 3  1 / 1 8 / 7 9  1 / 2 6 / 7 9  Florida S t a t e  Planning D i v .  Mr. R. G. Whi t t le , J r .  x 
Director 

1 4  1 1 / 2 2 / 7 8  1 2 / 6 / 7 8  Sea t t le , WA Mr. Wayne Iverson 2 x 

n 1 5  1 / 3 / 7 9  Philadelphi a ,  PA Mr. Marvin 1 .  Lewis x x x 
I 

V-l 1 6  1 / 18 / 7 9  1 / 2 3 / 7 9  North Dakota S t a t e  Mr. Leonard E .  Banks x x x 
Planning Division As sociate Planner 

1 7  1 / 1 8 / 7 9  1 / 2 9 / 7 9  New Mexico Department o f  Mr . Jack M .  Mobley 1 4  x x x 
Finance & Adminis t rat ion Planning Bureau 

1 8  1 / 1 9/ 7 9  2 / 5 / 7 9  Research & Special Programs Mr. Alan I .  Robe r t s  x 
Adminis tration,  Department As socia t e  D i rector f or 
of Transportat ion Hazardous Mat e r i a l s  Regu lation 

19 1 / 2 5 / 7 9  1 /3 1 / 7 9  Off ice of Adminis t ra t i on Ms.  Lo i s  Poh l ,  x x x 
State of Missouri Chief Grants Coordination 

20 1 / 2 9 / 7 9  Friends of t h e  Earth Ms. Lorna Salzman 2 x 

2 1  1 / 3 1 /7 9  2 / 1 5 / 7 9  Maryland Department of Mr . James W. McConnaughhay 3 x x 
State Planning Ch i e f ,  S t a te Clearinghouse 

2 2  2 / 2 / 7 9  2 / 1 5 / 7 9  S t a t e  o f  Connect icut , Mr. Aden H. Maben 2 x x x x 
Of f ice Policy & Management 

2 3  2 / 7  / 7 9  2 / 1 6 / 7 9  S t a t e  of Washington, Mr. Thomas A. Mahar 3 x x x 
O f f i ce of Financial As sis tant D i rector 
Management 
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2 4  2 / 7 / 7 9  2 / 2 1 / 7 9  S t a t e  o f  N e w  Mexico , Dept . of Mr. Jack M. Mobley x 
Finance & Adminis t ra t ion Planning Bureau 

2 5  2 /8 / 7  9 2 / 1 4 / 7 9  Ar i z ona S t a t e  Clearinghouse Ms. Jo Ann Youngblood 34 x 

2 6  2 / 8 / 7 9  2 / 1 6 / 7 9  Oregon Intergove rnmental Ms. Kay Wilcox 5 x 
Re lat ions Divis ion A-9 5  Coordinator 

27 2 / 9 / 7 9  2 / 1 6 / 79 Consumers Power Company Mr. Stephen H .  Howell 4 x x x 
Senior Vice President 

28 2 / 9 / 7 9  2 / 1 6/79 Sta te of Florida Mr. R. G. Whi t t le ,  J r .  6 x 
Department of Admini s t ra t ion Director 
Divi s i on of S t a t e  Planning 

2 9  2 / 9 / 7 9  2 / 2 2 / 7 9  Port land General E lectric Co. Mr . W. J. Lindb1and x x x 
Vice President n Engineering-Con s t ruct ion I 

.j::>. 
30 2 / 1 2 / 7 9  2 / 1 6 / 7 9  Lower A110ways Creek Township Mr. Samuel E. Donelson 3 x 

Mayor 

3 1  2 / 1 2 / 7 9  2 / 2 1 1 7 9  Northea s t  U t i l i t i e s  M r .  W.  G. Counsil 9 x x x x 
Vice President 
Nuclear Engineering & Operat ions 

32 2 / 1 3 / 7 9  2 / 2 2 / 7 9  S t a t e  of New York, Department Mr. M. Peter Lanahan, J r .  1 2  x x x 
of Environmental Conservation First Depu t y  Commissioner 

33 2 / 1 4 1 79 2 / 2 1 /79 Arms Control & Disarmament Mr. Thomas Graham, J r .  x x x 
Agency 

3 4  2 / 1 5 1 7 9  2 / 1 5 / 7 9  Commonwealth of V i rginia Mr. J .  B .  Jqckson , J r .  1 0  x x x 
Adminis trator 

3 5  2 / 1 5 / 7 9  2 / 2 2 1 7 9  Univer s i t y  Pa rk , PA Mr. Will iam A. Lochs t e t  8 x x 

3 6  1 / 3 1 / 7 9  2 /8 / 79 R. W. K1eimo1a x 

37 undated 2 / 2 6 / 7 9  Hous ton,  TX W i l l iam A. Brant , x x x x 
At to rney-at -Law 
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38 2 / 1 1 / 7 9  2 / 2 2 / 7 9  Si erra Club Richard Worthen, Chai rman x 
Piasa Palisades Group 

39 2 / 1 2 / 7 9  2 / 2 3 / 7 9  Arizona Nuclear Power Project E. E. Van Brunt , Jr.  x 
Vice President 
Nuclear Projects 

40 2 / 1 2 / 7 9  2 / 2 6/ 7 9  Sp ring, TX Dean A. Zajicek x 

4 1  2 / 1 4/ 7 9  2 / 2 3 / 7 9  Atomic Indu s t r i a l  Forum, Inc . Edwin A. Wiggin 26 x x x x 
Executive Vice President 

42 2 / 1 4 / 7 9  2 / 2 8/ 7 9  American Small Farm I n s t i t u t e  Ellery W .  Newton x x 
Founder and Director 

n 
I 4 3  2 / 1 5 / 7 9  2 / 28 / 7 9  Public S e rvice Electric & R. A. Uder i t z  x 

U1 Gas Company General Manager , Fuel Supply 

44 2 / 1 5 / 7 9  2 / 28 / 7 9  Wes t i nghouse E l e c t r i c  Corp. J .  S .  Moore 3 x x x 
General Manager 

4 5  2 / 1 5 / 7 9  2 / 28 / 7 9  Lowens t e i n ,  Newman , Reis , Marice Axelrad x x x x 
Axelrad & Tol l ,  Attorney for Princi pal 
Ut i l i t y  Wa ste Management Group 

46 2 / 1 5 / 7 9  2 / 28 / 7 9  Exxon Nuclear Company, Inc . R. Nilson, Manager x x 
Licensing 

47 2 / 1 5 / 7 9  2 / 2 6 / 7 9  Edison Electric I n s t i t ute John J .  Kearney 44 x x x x 
Senior Vice President 

48 2 / 2 3 / 7 9  2 / 28 / 7 9  Natural Resources Defense S. Jacob Scherr 18 x 

Counc i l ,  Inc. Thomas B. Cochran 
Gregory A. Thomas 

49 2 / 2 2 / 7 9  United States Environmental Wi lliam N. Hedeman, Jr. 8 x x 
Protection Agency Director 

O f f i ce of Federal Ac t i v i t ie s  
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50 2 / 2 2 / 7 9  United S t a t e s  Environment a l  W i l l iam H .  Hedeman , Director 15 x 
Protect ion Agency Off ice of Federal Ac tivit ies 

5 0  3 / 1 3 / 7 9  3 / 2 3 / 7 9  U n i t ed S t a t e s  Environmental Robert H. Fuhrman 42 x 
( Su p p leme n t )  P ro t e c t i on Agency Pol icy Planning Division 

( SAl Review) 

5 1  2/7 / 7 9  3 / 2 / 7 9  Office o f  the Governo r ,  Tom B .  Rhodes , Di rector 16 x x x x 
State of Texas Budget & Planning O f f ice 

5 2  2 / 1 2 / 7 9  3 / 7  / 7  9 Beaumont , TX John E .  Barry x x 

5 3  2/ 1 2 / 7 9  3 / 2 / 7 9  Ohio Environmental Protection James F. McAvo y ,  Direc tor 5 x x x 
Agency 

5 4  2 / 1 2 / 7 9  2 / 28 / 7 9  The Commit tee f o r  a Be t t e r  J o h n  V i g ,  Director x x x 
n Envi ronment 
I 

:J\ 5 5  2 / 1 3 / 7 9  3 / 7 / 7 9  Cons o l idated Edison Company W i l l iam J .  Cahi l l ,  Jr.  x 
of New York, Inc. Vice President 

56 2 / 1 3 / 7 9  3 / 7 / 7 9  S t a t e  Grant-In-Aid Clearing- Don N .  Strai n ,  Director x 
hou s e ,  State of Oklahoma 

5 7  2 / 1 4 / 7 9  2 / 28 / 7 9  Colorado Divis ion of Planning Stephen O. Ellis 18 x x x x 
Principal Planner 

58 2 / 1 4 / 7 9  3 / 2 / 7 9  Southern Ca l i f o rnia Edison Co . J. H. Drake x 
Vice President 

59 2 / 1 5 / 7 9  3 / 2 / 7 9  Commonwea l th Edison Cordel Reed 3 x x 
Ass i s tant Vice President 

60 2 / 7 9  3 / 2 / 79 Cit izens for a Bet t er P e t er Clear y ,  6 x 
Environment S t a f f  Phy s i c i s t  

6 1  2 / 1 5 / 7 9  3 / 7 / 79 Carolina Power & Light Co. E .  E .  U t ley 3 x x x x 
Senior Vice P resident 
Power Supply 

6 2  2 / 1 5 / 7 9  3 / 2 / 7 9  Columbia , South Carolina Ruth S .  Thomas 3 x 
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63 2 / 1 5 / 7 9  3 / 2 / 7 9  Duke Power Company Aust i n  C. Thies 4 x x x 

Senior Vice President 
Production and Transmission 

64 2 / 1 6 / 7 9  3 / 2 / 7 9  V i rginia E lect ric & Power Co. w. N. Thomas , Vice President 4 x x x x 

Fuel Resources 

65 2 / 2 0 / 7 9  3 / 2 / 79 Department of Environmental Lawrence Schmidt , Chief 6 x x x 

Protect ion , S t a t e  of Of fice of 
New J e rsey Environme ntal Review 

66 2 / 2 0 / 7 9  3 / 7 / 7 9  Washington Public Power D. 1 .  Renberger 6 x x x x 

Supply System Ass i s tant Dire c t o r ,  Technology 

6 7  2 / 2 0 / 7 9  3 / 2 / 7 9  Houston Li ght ing & Power Co. G. W.  Oprea , J r .  x x 
Executive Vice President 

n 
I 68 2 / 2 2 / 7 9  3 / 2 / 7 9  Department of Commerce Sidney R .  Galler 4 x 

----l Deputy Ass i s tant Secretary 
f o r  Environmental Af fairs 

69 2 / 2 3 / 7 9  3 / 7 / 79 Department of the Interior Larry E.  Me ierot to x 
Deputy As s i s t ant Secre tary 

70 2 / 2 7 / 7 9 3 / 2 / 79 Nuclear Regulatory Comm i s s i on Voss A. Moore, AD f or 23 x x x x 

Environment a l  Projects 

7 1  3 / 2 / 7 9  3/ 1 2 / 7 9  Department of Environmental M. Peter Lanahan, J r . 5 x x x 

Conservat ion , F i r s t  Depu t y  Commiss ione r 
State of New York 

7 2  3 / 6 / 7 9  3/ 1 6/ 7 9  Environmental Protect ion Wil liam N. Hedeman , J r .  3 x 

Agency 

7 3  3 / 8 / 7 9  3 / 1 6 / 7 9  Tennessee Valley Authority Harry G.  Moore , J r .  3 x 

7 3  3 / 3 0 / 7 9  4 / 6 / 7 9  Tennessee V a l ley Au thority Harry G.  Moore, J r . 5 x x x 

( Supp lement )  Ac t i ng D i rector of 
Environmental Comp liance 

7 4  2 / 2 / 7 9  3/ 1 6 / 7 9  Oklahoma Ci t y ,  Oklahoma Ilene Younghei n  &+ x x x 
At tachment 
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7 5  2 / 6 / 7 9  3 / 2 6 / 7 9  The Resources Agency o f  

n Cal i fornia 
I 

(Xl 7 5  3 / 1 3 / 7  9 3 / 2 2 / 7 9  lbe Resources Agency of 
( Su p p leme n t )  Cal i f o rnia 

7 6  3 / 9 / 7 9  3/ 26/ 7 9  State of South Carolina 

7 7  1 / 1 0 / 7 9  Natural Resource D e f ense 
Council 

78 3 / 1 9 / 7 9  Natural Resource Defense 
Council 

Name of Individual 

L .  Frank Goodson 
Assistant Secretary for Resource 

L .  Frank Goodson 
Assistant Secretary for Resource 

Elmer C. Whi t t e n ,  J r .  
Grants Coordinator 

Anthony Z. Roisman 

Thomas B. Cochran 

No. of 
Pages 

3 

1 5  

9 

Re�rts Af fected 
Domes tic Policy 

Dome s t i c  Supplement Foreign Charge General 

x 

x x x 

x x x 

x 

x 



APPENDIX  D 

LI ST OF PREPARERS AND REV IEWERS OF DRAFT E I Ss AND THE F INAL E I S  

The Council  on Environmental Quality ( CE Q )  regulat ions 
( 40 CFR 1 500 ) for imp lementing the procedura l provis ions of  the 
Nat ional Environmental Po licy Act ( NE PA)  require that environ
mental impact statements  ( E I S ) include a list  of  the names , to
ge ther with qualificat ions ( expert i s e , experience , profess ional 
disciplines ) ,  o f  the persons re sponsible for preparing the environ
mental  impact s t a t ement or significant background papers re lated 
to  that s t a t ement . Table D-1 provides a lis ting of  preparers of  
the draft  a nd f inal E I S  on the Spent Fuel Storage Po licy . Al
though  these regulat ions do no t apply to the E I S , Table D- 2 l i s t s  
areas of re spons ibility f o r  t h e  E I S  and professional qualifica
t ions for each preparer .  Table D-3 provides a list  of  reviewers 
who had signif icant input into the sco pe a nd content of the E IS 
and assisted  in  DOE ' s  evaluat ion of  the E I S  prior to i t s  approval . 

D-1 



TABLE D-1 

List o f  Preparers 

Dome s t i c  E IS Dome s t i c  Supp l ement Fo r e i gn E I S  Charge E I S  Fina l E I S  
E I S  P reEarers DOE /EI S-OO I S -D DOE /EIS-001 S-DS DOE /EI S-0040-D DOE / E I S-0041-D DOE / E I S-OO I S  

W .  L .  Poe x x x x 

R .  W .  Kupp x x 

C .  E .  Ba i l ey x 

W .  H .  Baker x x 

R .  W .  Ben j amin x 

D .  M .  Ch av i s  x x x x 

F .  E .  Dr i ggers x 

F .  R .  Fi e l d  x 
( d eceased) 

W .  A .  Fr anks x 

P .  L .  Gray x 

L .  A .  Heinrich x x 

W .  G .  Holmes x x x 

R .  T .  Huntoon x 

F .  D .  King x 

w .  L .  Ma r t e r  x x x x 
E .  Mi lenky x x 
P .  E .  Mi l l er x 

R .  A .  Mo yer x x x x 

G .  F .  o ' Nei 1 1  x 

W .  L .  P i l l i nger x x x x 

L .  P u l lman x 
W .  C .  Reinig x x x 

L .  Rut l and x 

A .  T .  S t ephenson x 
C .  C .  Stanton x x 
S .  M .  S t o l l e r  x x 
T .  T .  Thompson x 

D - 2  



TAB L E  0- 2 

P ro f e s s i on a l  Q ua l i f i c a t i o n s  a n d  Res po n s i b i l i t i es 

NAME 

Will iam Lee P o e ,  J r .  

EDUCATION 

BS Chemistry , Tulane Universi ty ,  New Orleans , LA; MS Chemical Engineering , University o f  Alabama , Tuscaloosa , AL 

PROFES SIONAL D I SCIPLINE AND EXPERIENCE 

S t a f f  Enginee r ,  Savannah River Laborato r y ,  E. I .  du Pont de Nemours and Company , Aiken, SC 

years - Short- and long-range environmental planning related to SRP operations and nuclear power reactor 
spent fuel waste storage (primarily interim storage) 

years - Long-range technica l ,  f inanc i a l ,  and s t rategic planning related to SRP t s  production and AEC (ERDA) 
complex production planning 

1 7  years - Technology development and technical a s s i stance related to heavy water production and chemical 
separation produc t ion ( fuel reprocessing) 

EIS RESPONSIBILITIES 

Coordinated and managed both technical and adminis trative port ions o f  preparation of the drafts of the Domes t i c ,  
Dome s t i c  Supplemen t ,  and Foreign EISs and preparation o f  Volumes 1 ,  2 ,  3 ,  and 5 o f  the final EIS . Coordinated 
Volumes 1, 2, 3 ,  and 5 o f  the final EIS with Volume 4 (prepared by S. M. S t o l ler Corporat ion) . Also prepared 
analyses and s e c t ions on d i s p o s i t ion f a c i l i t ies and d i sposal in the geologic repository in the draft EISs and 
final E I S .  

PUBLISHED PAPERS O R  REPORTS (related to spent fuel s torage) 

Analytical Methodology and Fac i l i t y  Description - Spent Fuel Pol icy . USDOE Report DOE-ET-0054 . 

NAME 

Robert W i l l iam Kupp 

EDUCATION 

BS Chemical Engin eering , Wayne S tate Unive r s i ty , Detro i t ,  MI 

CERTIFICATION --------

Licensed Profess ional Enginee r ,  New York S t a t e  and Colorado 

PROFESSIONAL D I SCIPLINE &�D EXPERIENCE 

Adjunct Pro fessor of Nuclear Engineering , Polytechnic Ins t i t ute of New York , Brooklyn, NY 
Vice President, The S .  M. S t o l l e r  Corporation, New York, NY 
20 years - Directs engineering execution of a l l  SMSC ass ignment s ,  including power reac t o r ,  reprocess ing and 

waste management sys tems . Directed th e development of several u t i l ity financial models , addressing 
such areas a s  nuclear fuel lease evaluat ion, and risk analy s i s  for procuring enrichment services . 

13 years - Studies ill hazards analysi s ,  heat trans fer,  health phys ics , and waste disposal incident to design o f  
research and power reacto rs , radiological laboratories , and f u e l  cycle fac i l i t i es . 

years - Operations Superv i s o r ,  Gaseous D i f fus ion Plant , Oak Ridge , TN 

EIS RESPONSIBILITIES 

Direc ted preparation o f  the d r a f t  Charge EIS and was principal author of the Costing Development and Implemen t a t ion 
Sections . Respons ib le f o r  incorporat ion o f  public comments into and preparation o f  V o l ume 4 o f  the f inal E I S .  

PIJBJ,I.BI�D�ERS g_� REPoRrs. (related t o  spent fuel s torage) 

None 
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NAME 

Cha r l e s  Edward Ba i ley 

EDUCATION � -.----

BS Chemi s t r y .  Univer s i t y  of Tennessee , Knoxv i l l e ,  TN ; MS Chemi s t ry ,  Unive r s i t y  of Tpnnessee, Knoxville , TN ; 
PhD Physical Chemi s t r y ,  Unive r s i t y  of Tennessee , Knoxv i l l e ,  TN 

PR�01:.ES S� ON_A}.,. DIS C IF L IN£p"<'fllJ,,-XPr:R I ENI.r: 

S t a f f  Chemist , Savannah River Labo ratory, E .  I .  du Pont de Nemours and Company. Aiken, SC 

years - Development o f  models and compu ter prog rams to determine the dose-to-man from releases o f  radioa c t ive 
materials to the environment 

years 

years 

Short- and long-range envir onmen tal planning related t o  SRP operations and nuc l ear power reactor 
spent fuel was te s torage 

Long-range technica l .  f inanc ia l ,  and s t rategic planning related to SRP ' s  product ion program 

12 years � Nuclear Reactor S a f e t y .  Rea c tor Kine t ic s  and Dynam i c s .  Respons ib l e  f o r  p reparation of Safety 
Analys is repo r t s .  

�lS RESPO�IBILITIE� 

A s s i s ted in preparat ion of a l l  p o r t ions of the dra f t  Foreign EIS � i t h  p a r t icular empha s i s  on Sect ion III . 

'p.Q!lLISHED PAPE�O� REPOR� ( related to spent fuel s t o rage) 

None 

NAME 

William Hubert Baker 

EDUCATION 

BS Mechanical Engineer ing, Virginia Polytechnic Institute,  Blacksburg , VA; MS Nuclear Engineering , Virginia 
Polytechnic Institute , Blacksburg, VA 

PROFESSIONAL DISCIPLINE AND EXPERIENCE 

S t a f f  Engineer ,  Savannah River Plan t ,  E .  I. du Pont de Nemour s  and Company , Aiken, SC 

I year - Technical support for spent fuel sto rage 

18 years - Technology development and technical assis tance for isotope production and related problems . 
years � Ins truc to r .  Mechanical Engineering Departmen t ,  Vi rginia Polytechnic Ins t i  tute teaching thermodynamics , 

mechanisms , turbomachinery 

EIS RESPONSIBILITIES 

P r epared analyses and sections on underwater s t orage faci l i t i es for spent LWR fuel . 

PUBLISHED PAPERS OR REPORTS ( related to spent fuel s t o rage) 

Spent Fuel Storage Fact Book ( to be published ) .  

Ana l y t i cal Methodology and Facility Description - Spent Fuel Pol icy . USDOE Report DOE-ET-OOS4 . 

Al t ernatives for Managing Wastes from Reactor and Post-Fission Operation in the LWR Fuel Cycle, Section 1 7 ,  
yolume 3, Interim Storage o f  Spent Fuel Elements . USERDA Report ERDA-7tJ-4 3 .  

"Capab i l i ties fo r Processing Shipping Casks a t  Spent Fuel Storage Facili ties . "  1 9 78 Annual Meeting of ANS, 
San D iego , CA, June 1 9 78 . CONF- 780622� 3 3 .  

IIInterim Storage o f  Spent Fuel Assemblies . "  International Symposium on the Management of Waste from the LWR 
Fuel Cycl e ,  Denve r ,  CO, July 1 9 7 6 .  CONF� 76070l-8.  

Spent Fuel Handling and S torage Facil i ty for an LWR Fuel Reprocessing Plan t .  DPSTD-AFCT- 7 7 - 7 .  
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NAME 

Richard Walter Benjamin 

EDUCATION 

BS Mechanical Engineering , Lamar State College of Techno logy, Beaumont ,  TX; MS Nuclear Engineering , Southern 
Method i s t  Univers ity , Dallas , TX ;  PhD Physics , The Univer s i ty o f  Texas , Aus t i n ,  TX 

PROFESSIONAL DISCIPLINE AND EXPERIENCE 

S t a f f  Physicis t ,  Savannah River Laboratory , E. I .  du Pont de Nemours and Company , Aiken, SC 

months - Defense waste d isposal studies 

months - Decommissioning costs for nuclear facili ties 

1 year - Development of techniques and instrumentation for activation analysis and x-ray fluorescence 

year - S tudies of the prolif eration resis tance of alternative nuclear fuel cycles 

years - Radiation dosimetry for biophysics experiments 

8 years - Nuclear reactor production studies 

18 years - Experimental and theoretica l  nuclear data work 

EIS RESPONSIBILITIES 

Assisted with the preparation and review of the Supplement to the d ra f t  Domes tic EIS . 

PUBLISHED PAPERS OR REPORTS (related to spent fuel s torage) 

None 

NAME 

Doris McCormick Chavis 

EDUCATION 

BA English, University o f  South Carolina, Columbia , SC 

PROFESS IONAL D I SCIPLINE AND EXPERIENCE 

Edi t o r ,  Savarlnah River Labora tory , E. I. du Pont d e  Nemours and Company , Aiken, SC 

years - Editor of technical reports for the Savannah River Laboratory 

years - Teacher o f  English and Spanish a t  Aiken High Scho o l ,  SC 

years - Technical report typing and preparation 

EIS RESPONSIBILITIES 

Supervised the editing,  s t y l in g ,  typing , and illus trating o f  the d ra f t  of the Supplement to the Dome s t ic EIS and 
the d ra f t  Foreign EIS and of Vo lumes 1 ,  2 ,  3 ,  and 5 of the final EI S .  Performed a technical review of comment 
le tters and assisted in the identification and l i s ting of p e r t inent comments . Reviewed the draft Charge EIS and 
suggested changes which resulted in improved continuity with Vo lumes 1 ,  2 ,  3 ,  and 5 of the final EIS . 

PUBLISHED PAPERS OR REPORTS ( related to spent fuel sto rage) 

Analytical Methodology and Fac i l i ty Description - Spent Fuel Policy . USDOE Repo r t  DOE-ET-005 4 .  
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Frank Edgar Driggers 

EDUCATION 

BS Phys ics , Univer s i t y  of California, Berkeley, CA; MS and PhD, Phys ics , University of Michigan , Ann Arbor, MI 

PROFESSIONAL DISCIPLINE AND EXPERIENCE 

Research Assoc iate, Savannah River Laboratory, E. I .  du Pont de Nemours and Company, Aiken, S C  

years - Facility Charac terization a n d  Proliferation Resistance o f  nuclear fuel cycles 

years -" Commercial nuclear fuel cycle economic studies 

years - SRP representative on AEC Combined Operations P lanning Group at Oak Ridge 

1 1  years - Savannah River Plant production and cost studies 

year - Liaison with AECL at Chalk River, Canada 

12 years - Theoretical reactor physics 

EIS RESPONSIBILITIES 

Developed initial schedule for fuel deliveries to the ISFS for alternatives considered in the draft Domestic EIS . 

PUBLISHED PAPERS OR REPORTS (related to spent fuel storage) 

"Economics o f  Water Basin S torage o f  Spent Light Water Reac t o r  Fue l ,  1 9 7 8 . 1 1 ANS Annual Meeting, San Diego , CA, 
June 1 8- 2 3 ,  1 9 7 8 .  CONF-806 2 2- 3 S .  

NAME 

Frank Remsen Fiel d ,  Jr . (now deceased) 

EDUCATION 

BS Chemical Engineering , Cornel l  Univers i t y ,  Ithaca, NY 

PROFESSIONAL DISCIPLINE AND EXPERIENCE 

Research Staff Physicist , Savannah River Laboratory, E .  I .  du Pont de Nemours and Company, Aiken, SC 

year - Need and capa c i t y  for away- from-reactor spent fuel sto rage 

years - Proliferation resistance characteristics of nuclear fuel cycles 

years - Nuclear fuel cycle economic evaluations 

years - Nuclear material product ion and cost studies 

1 7  years - Nuclear reactor design and safety 

EIS RESPONSIBILITIES 

Developed initial schedule for fuel deliveries to the ISFS for alternatives considered in the draft Domestic EIS . 

PUBLISHED PAPERS OR REPORTS (related to spent fuel storage) 

Classified report relative to technical features of p r o liferation. 
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NAME 

William Allen Franks 

EDUCATION 

BS Phy s i c s ,  Principia College, Elsah , IL; MS Nuclear Engineering, Columbia Univers ity , New York, NY 

PROFESSIONAL DISCIPLINE AND EXPERIENCE 

Proj ect Manager, The s .  M. Stoller Corporation, New York, NY 
years - Served as S�1SC principal in DOE contracted s tudies to support the development of a "one-time-charge" and 

development o f  a computer program to evaluate the need for away-from-reactor spent fuel storage . 

6 years - Coordinated client nuclear fuel procurement activities , authored, or contributed to SMSC uranium s tudies . 
Participated in SMSC efforts as an expert witness on behalf of the u t i l i t ies in the Westinghouse Uranium 
Contracts Litigation , including presenting expert test imony during the trial in Federal District Court , 
Richmond , VA. 

years - Participated in development of SMSC ' s  proprietary nuclear reactor simulation code and related fuel manage
ment s tudies , including training u t i l i ty clients in use of the system. 

years - Detailed physics design and analysis o f  pressurized water reactor nuclear fuel core s .  

E I S  RESPONSIBILITIES 

Prepared cost data sect ions of draft Charge EIS . 

PUBLISHED PAPERS OR REPORTS (related to spent fuel s t orage) 

Spent Fuel Storage Requirements - The Need for Away-From-Reac tor Storage . USDOE Report DOEjET-007 5 . 

Peter Lansingh Gray 

EDUCATION 

BE Mechanical Engineering , Yale University , New Haven, CT 

PROFES SIONAL DISCIPLINE AND EXPERIENCE 

Research Staff Chemi s t ,  Savannah River Laboratory , E. I .  du Pont de Nemours and Company , Aiken, SC 

l� years - Licensing and quality assurance activities in support o f  DOE Spent Fuel Storage Program 
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