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COVER SHEET 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

LONG-TERM MANAGEMENT OF LIQUID HIGH-LEVEL RADIOACTIVE 
WASTES STORED AT THE WESTERN NEW YORK 

NUCLEAR SERVICE CENTER , WEST VALLEY 
DOE/EIS-0081 

a )  Lead Agency : U . S .  Depa rtment o f  Ene rgy 

b )  Propo s ed Act ion : T o  cons truct and operate fa c i lities neces s a ry to 
solid i fy the l iquid high - l evel wa stes cnrrently s tored in underground 
tanks a t  Wes t  Va l ley , New York. 

c )  F o r  additiona l cop i e s  o r  further information o n  this s tatement and p rograms , 
p lease  contact : 

Mr . Robe rt E .  Stiens 
U . S . Depa rtment of Energy 
Wes t  Va l l ey Demonstrat ion Proj ect Office 
P . O .  Box 191  
Wes t  Va l ley ,  NY 14171 

Mr . James A.  Turi  
Wes t Va l ley Program Office 
Ma i l  S top : NE-25, GTN 
U . S .  Depa rtment o f  Energy 
Wa shington , DC 20545 

( 716 ) 942-3235 

( 301) 353-5272  

For genera l information on the Depa rtment of Ene rgy ' s  E I S  p roces s ,  contact : 

Dr . Robert J .  Ste rn ; D i rector 
NEPA Affa i rs Divi s ion 
Office o f  As s i s tant Secreta ry for Envi ronmenta l 

Protection , Sa fety & Emergency Preparedness  
1 000 I ndependence Avenue , SW 
U . S .  Depa rtment of Energy 
Washington , DC 20585 ( 202 ) 252-46 1 0  

d )  Des i gna t i on : Fina l E I S  (FE I S )  

e )  Abs tract : The s ta tement a s se s s e s  and compares envi ronmenta l imp l i cations 
o f  pos s ib l e  a l te rnatives for long-term management of the l iquid high
l eve l radioactive wa s te s  s to red in underground tanks at the Wes te rn New 
York Nucl ea r  S e rvice Center in Wes t  Va l ley , New York . Four ba s i c  a lter
natives , as wel l  as  options 'with i n  thes e  alternatives , have been con
s i de red in the E I S : ( 1 )  ons ite p rocess ing to a termina l wa s te form for 
shipment and d i sposal  in a Fede ra l rep o s i tory ( the p refe rred alternative ) ; 
( 2 )  ons ite  convers i on to a s o l i d  interim form for shipment to a Federal 
wa s te fa c i l i ty for later p roces s ing to a termina l form and shipment and 
s ubsequent d i sp o s a l  in a Federal  repo s itory ;  ( 3 )  mixing the l iquid wa s tes 
with cement and othe r additives , pouring it  back into the exi s t ing tanks , 
and l eaving ons ite ; and (4)  no a ction (continued s t o rage o f  the wa stes in 
l iquid form in the underground tanks at Wes t  Va l ley) . Mitigative mea s ures 
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for envi ronmental impacts have been cons i dered for a l l  a lternatives . No 

s i gn i f icant s t resses  on suppl i e s  or  i rrevers ible and i rretrievab l e  

resources a r e  ant i cipated , and no s c a rce resource would  b e  requi red . 

f )  The p roposed action i s  intended t o  demonstrate the s o l idi fication and 

p repa ration of  high- l evel was te s  for d i sposal . As a resul t , it is pos s ib l e  

that des ign changes o r  othe r s imilar  actions may occur . I f  s uch changes 

or actions a re determined to p roduce s igni fi cant adverse env i ronmental 

impacts beyond thos e  des c r ibed i n  thi s  FE I S , approp riate documentat ion 

will be p rovided to comply with the Nationa l Env i ronmental  Pol i cy Act 

under the Dep a rtment of Energy ' s  comp l i ance guidel ines . 

g )  A Record of  Decis ion i n  connection with thi s  p roposed a ct ion will  b e  

p repa red and pub l i shed in the Federa l Register  and d i s tributed to thos e  

who commented on the Draft E I S  and received cop ies o f  the F ina l E I S . 



FOREWORD 

Thi s  F ina l Envi ronmenta l Impact S tatement (FE I S )  i s  i s sued by the U . S .  Depa rt
ment of Energy to a s s e s s  the envi ronmenta l impa cts of the va rious a lternat ives 
for the long-term management of the l i quid high- leve l rad ioactive was tes 
currently stored in underground tanks a t  the Wes tern New York Nuc lear Service 
Cente r , Wes t  Va l ley , New York . These wa stes resulted from comme rc i a l  reproce s s 
ing o f  nuc lear reactor fue l s  from 1966-1972 b y  Nuclear  Fuel Services , I nc . 
The p lant i s  now be ing mai nta ined in a shutdown cond ition by the Dep a rtment of 
Energy . 

The Federal  Gove rnment! s obj ective o f  long- term management of radioactive 
was tes is to i s o la te existing and future wa stes  f rom the biosphere so that 
these  was tes pose no s igni f i cant r i s k  to pub l i c  health and s a fety . The Wes t  
Val ley Demonstration Proj ect Act o f  October 1 ,  1980 , d irected the Dep a rtment 
of Ene rgy to s o l i d i fy the high-leve l l iquid nuc lear  wa stes at the Nuclear  
Service Cente r a t  Wes t  Va l l ey into a form suitable  for transportation and 
d i sposa l . Thi s document has been p repared i n  a cco rdance with the Nationa l  
Env i ronmenta l Po l i cy Act of  1969 (NEPA) a s  impl emented b y  regulations p romul
gated by the Counci l  on Environmenta l Qua l ity ( CEQ) (40 CFR Parts 1500- 1 5 08 , 
November  1978 ) and Dep a rtment o f  Ene rgy implementing guidel ines (45 FR 20694 , 
March 28 , 1980 ) . 

The p roposed action i s  to cons truct and ope rate fa c i l i ties  ne ces s a ry to 
s o l i d i fy the high- leve l l i quid wastes at  Wes t  Va l ley . The Dep a rtment of 
Energy is issuing thi s FEI S , based on the best  avai lab le  information , befo re 
any dec i s ion i s  made to p roceed with maj o r  deta i led design effo rts o r  other 
maj o r  activities . I t  i s  recognized that othe r dec i s i ons wi l l  flow f rom the 
p roposed a ction . Us ing a tie ring approach , the Department w i l l  p rovide appro
p riate documentation to comply with NEPA fo r future p roj ect dec i s i ons . 

The Draft Envi ronmenta l Impact  S tatement (DOE/EIS-0081D)  was made ava i lable 
for p ub l i c  review and comment on July 3 1 , 1 98 1 , and a not i ce o f  ava i labi l i ty 
was pub l ished in the Federal  Regis te r  o n  Augus t 7 ,  198 1 . Federa l , State , and 
local  agencies  we re suppl ied cop i e s  o f  the d ra ft statement and were requested 
to comment on its  contents . Copies of the statement we re a l so p rovi ded to 
interested group s  and individua l s . Additiona l ly , the oppo rtunity to comment 
on the draft statement was p rovi ded at pub l i c  hearings conducted in Wes t  
Val l ey , New Yo rk , o n  Sep tember 26 , 1 98 1 . The comment period ended October 30 , 
1 98 1 . 

The format of this FEI S  fol lows the sugges ted fo rmat i n  the CEQ regulations . 
Additional appendices  a re included to p rovide deta i led documentation o f  the 
analyses . Section 1 documents the purpose o f  the p roposed action and the need 
for i t .  Section 2 describes the p roposed action and a l ternatives to it . I t  
a l so summa rizes the impacts  o f  the p roj ect  o n  the env i ronment and comp a res 
these  impacts . Section 3 summarizes  the a ffected envi ronment at the s i te . 
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Section 4 ana lyzes the envi ronmental  cons equences of  the p roposed action and 
a lternatives to it during both the cons truction and operationa l phases  of the 
p roj ect . Section 5 p res ents the name s and p rofe s s i ona l qua l i fi cat ions o f  the 
persons respons ible for p repa ring the s tatement . Appendix G p resents comments 
received on the Draft Envi ronmental  Impact Statement and Appendix H pre sents 
the Dep a rtment ' s  responses . 

P rep a ration of this FEI S  ha s been coord inated with New York State to ensure 
that it meets requi rements of  the New York State Environmenta l Qua l i ty Review 
Act .  

S ingle copies o f  this statement may be obtained from the following addres s :  

Mr . Robert E .  Stiens 
U . S .  Depa rtment of Ene rgy 
Wes t  Va l l ey Demons tration Proj ect Office 
P . O .  Box 191  
Wes t  Val ley ,  NY 1 41 7 1  
( 7 1 6 )  942-3235 



SUMMARY 

The Wes t e rn New Yo rk Nuc l e a r  Servi ce Cente r i s  l o c a ted nea r  the town o f  Wes t  
Va l ley , about 5 0  km ( 3 0  mi les ) south o f  Buffa l o ,  New Yo rk . A t  thi s s i te ,  
there a re a bout 2 m i l l i o n  l i ters  (600 , 00 0  ga l lons ) o f  l i qu i d  h igh- level radio
a c t i ve wa stes  s to red in und e rg round tanks . The se was tes  res u l ted f rom comme r ci a l  
rep ro ces s i ng o f  nuc lea r rea cto r fue l s  from 1 966- 1972 b y  Nuc lea r Fuel S e rvices , 
I n c . The unde rground tank s t o rage o f  l i quid· h igh- level radioact ive wa s tes  a t  
Wes t  Val ley is  not  cons i s tent wi th the Federal Government ' s  wa s te management 
obj e ct ive of securing long-term pe rmanent i s o l a t i on of the s e  wa s t e s  f rom the 
b i o sphere . In Octo ber  1 980 , the U . S .  Congres s  d i re c ted the U . S .  Dep a r tment o f  
Energy t o  ca rry out a h i gh- leve l l iquid radioactive was te management demons t ra
t ion p roj ect a t  the Wes te rn New Yo rk Nuc lear  Service Cente r . E nvi ronmental 
impa cts of a l ternat ives fo r long-te rm management of the l i quid h i gh - l evel 
rad ioact ive wa s tes  at  West  Va l ley a re des c ribed and d i s cussed i n  thi s s ta tement . 
The s e  impacts  wi l l  be cons idered by the Depa rtment o f  Ene rgy in i t s  dec i s i on 
on  whether to cons t ruct  and ope ra te fac i l i t i e s  to s o l id i fy thos e  l iquid hi gh
level was tes . 

ALTERNATIVES FOR LONG-TERM MANAGEMENT OF THE LIQUID 
HIGH-LEVEL RAD IOACTIVE WASTES AT WEST VALLEY 

A fter  a pub l i c  s cop ing p rocess,  pub l i c  mee t i ng , and review of o ra l  and written 
comments ,  the Depa rtment det e rmined that the fol lowing a lte rnative s  fo r manage
ment of the Wes t  Va l l ey h igh- leve l wa stes  would be ana lyzed and compa red i n  
thi s F i na l  Environmental Impact  Statement (FEIS ) . 

Alte rna tive 1 - Ons i te P ro c e s s i ng to Term inal Wa s te Form 

In a l te rnative 1 ,  the l i qu id h i gh- leve l wa s tes  would  be removed from the 
unde rgro und s to ra ge tanks and p ro cessed  ons i te into a s o l id termina l was te 
form . *  Th i s  a l te rnative i s  s ubdivided into two suba l ternatives . 

A l t e rnat ive la - Sep a rated Sal t/S ludge (Prefe r red) 

In the s eparated s a l t/s ludge a lte rnative , the s ludge would  be sepa rated f rom 
the superna te . The radioactive components in the s upernate would be chem i ca l ly 
s epa rated and combined w i th the s ludge into a h i gh - l evel was t e  term ina l fo rm 
( suitable fo r geo logic  d i s po s a l ) .  A low-act ivity s a l t  cake would rema i n  a fter 
evap o ra t ing the s up e rna te . The sol idi fied high- l eve l wa s tes  would be s to red 
ons i te unt i l  a Fede ra l rep o s i to ry became ava i lab le and would then be t rans 
po rted offs i te to  a Federal repo s it o ry fo r permanent d ispos a l .  Fo r p u rp o s e s  
o f  analys is  in  thi s  E I S , i t  wa s a s s umed tha t the low-leve l wa s tes  and s a l t  

,)"Bo ro s i l i cate gla s s  was the terminal was t e  fo rm a s s umed fo r purp o s e s  o f  an 
analys i s  and comp a r i s o n  of a l te rnat i ves  in thi s E I S  ( s ee Section 2 . 1 ) .  

v 
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cake ( generated a s  a r e s u l t  o f  the s o l id i f i cation  p roj e c t )  would  b e  temp o ra r i ly 
s t o red ons i t e  and s ub s equently s h ipped to  a regiona l buria l ground (when one 
became ava i labl e )  for  p e rmanent d ispos a l . The transuranic  wa s tes* would be 
t emp o ra r i ly s t o red onsite and then s h ipped to  a Federa l rep o s i t o ry .  The 
h i gh- level waste  tanks would be decontamina ted , f i l led with cement , and left  
ons ite pe rmanently (entombe d ) . 

For  purp o s e s  o f  a na lys i s , i t  wa s a l s o  a s sumed that t he exi s t ing fa c i l i ty with 
modi f ications would be used for waste  s o l id i fica tion and , a fter s o l id i f i 
cation , the fac i l i t i e s  u s e d  f o r  this  p roj e c t  wou l d  b e  de contaminated and 
d ismantled for d i sp o s a l . 

Alte rna t ive 1b  - Nonsep a ra ted S a l t / S ludge 

In the nonsepara ted s a l t / s ludge a l terna t ive , the s l udge and s upernate would be  
combi ned and  processed  to a high- leve l-wa s te termina l form . The radio a c t ive 
components in the wa stes  wou l d  not  be sep a rated into the h i gh- level-wa s te 
te rmina l form and the l ow-a c t ivi ty s a l t  cake a s  i n  a l te rnat ive 1 a . This  p ro
ce s s ing would result  in a la rge r number  of  h i gh- level wa s te canis ters , but 
there would be no s a l t  cake to d i sp o se . The other components o f  this  a lterna
t ive a re t he same a s  those  des c ribed for a l ternative 1 a . 

Alternative 2 - Ons i te Pro c e s s ing to I nterim Wa s te Form 

I n  alternat ive 2 ,  the l iquid high- level wa s t e s  woul d  be conve rted into a s o l id 
i nte rim fo rm** that would be s h ipped offs i te to  a Fede ra l wa s te fac i l ity for 
tempora ry s to rage and l a te r  p roce s s ing to a te rmina l form al ong wi th other 
wa s te s . Fo llowing p ro c e s s ing to a te rminal fo rm ,  the wa s tes  would be trans
p o rted to a Fede ra l rep o s i t o ry for pe rmanent d i sposa l .  As in a lternative 1 ,  
i t  wa s a s s umed that the l ow- leve l wa stes  would be temp o ra r i ly s t o red ons ite  
and s ub sequently transported to a regiona l burial  ground for pe rmanen t  d i sp o s a l , 
and the transuranic  wa s t e s  would be tempora r i ly s to red ons i te and then trans
p o rted to a Fede ra l rep o s i to ry for d i sposa l . As in  a l terna t ive 1 ,  i t  was  
a s s umed that the emp t ied wa s te tanks would be de contamina ted and s tab i l i zed in 
p lace  with cement and tha t  the fac i l i ties  used would be decontaminated and 
d i smantled fo l lowing comp le ti o n  of s o l id i f i cation . 

A l te rnat ive 3 - I n-Tank S o l i d i f i ca t i on 

I n  alte rnative 3 ,  the liqui d  high- leve l wa s tes  would be mixed with cement and 
other additives , poured back into the exist i ng tanks , and l e f t  ons ite . Al l 
low- leve l wa stes  woul d  be buried ons i te in  the exi s t ing NRC-l i censed buria l 
ground . The fac i l i ties  used in the proj ect would be de contaminated and f i l led 
with cement (entombed ) .  

*As used i n  this  E I S , transuranic  wa s tes  (TRU ) are non- h i gh- leve l was t e s  that 
contain mo re than  10 nanocuries  of transuranic el ements pe r gram o f  was tes . 
The se elements a re man-ma de elements tha t have a tomi c  numbers greate r  than 9 2  
( uranium) and that are  envi ronmenta l ly imp o rtant because mos t  t ransuranic 
elements have ve ry s low rates o f  radioac t ive decay ( l ong- l ived ) .  

���Fused s a l t  in a mono l i th i c  form was the inte rim wa s te form a s s umed for 
purposes  o f  ana lys i s  and comp a r i s o n  of alte rnat ives i n  this E I S  (see d i s 
cu s s ion  i n  Appendix B ,  Section B - 2 ) . 
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Alterna t ive 4 - N o  Action 

Al terna t ive 4 is  the no- a c tion a l ternat ive and is  s ubd ivided into two s ub
a l ternat ives . 

Alterna t ive 4a - Delay 1 0  Yea rs 

In a l te rna tive 4a , the l iquid high- level was tes would  continue to be  s to red in 
t he tanks for 10 yea rs , a fter whi c h  t ime s o l i d i f i ca t i on would  be recons idered . 

Alternative 4b - Cont inued Sto rage in Tanks 

In  a lte rna tive 4b , the high - l eve l l iquid wa s tes  would continue to be  s to red in 
the tanks indefinitely . 

QUANTIFIABLE IMPACTS 

Rad i o l o g i c a l  Imp a c t s  

Rad i o l o g i c a l  impa c ts were e s t ima ted fo r bo th wo rkers and t h e  gene r a l  popu l a 
t ion . The to ta l occup a tional  doses  would be s im i l a r  fo r a lt e rnatives l a , 1 b , 
and 2 because the p rinc ipa l a c tivities  contribut ing to the tota l dose- -decon
tami na t ion , d ismantlement , and transportat ion of was te s - - a re common to t he s e  
a l ternat ives . Al ternat ive 3 ( in-tank s o l i d i f i c a tion)  wou l d  have a lower 
wo rker dose  because there would be l e s s  handling o f  was tes  throughout the 
proj ec t , no d i smantlement o f  fac i l i t i e s , and no o ffs i te t ransp o rtation . The 
occupa t iona l dose  fo r the no- a c t ion a lternatives would  result  from ma intenance 
of the high - l evel wa s tes  as l i quids  at Wes t  Va l l ey . 

Radiolog i c a l  imp a cts to  the population were e s t imated fo r both the s ho r t  term 
( 100 yea rs ) and long term ( 1 00 to 1 0 , 000  yea rs ) . I t  was a s s umed that there 
would be no ins t i tuti ona l contro ls  (monitoring , gua rding ) a fter  1 00 yea rs . 
Fo r the s ho rt term ,  s evera l scena r i o s  fo r the potent i a l  releas e  o f  radio
a ct iv i ty to the env i ronment were analyzed and the resu l tant r i s ks determined. 
Mos t  of the pop u l a tion r i s ks during the s ho rt term fo r a l t e rna t ives l a ,  1 b , 2 ,  
and 3 would o ccur p r i o r  to comp l e tion o f  s o l i d i f i c a t ion and t ransportation  to 
dispo s a l  s ites . Subsequently , r i s ks would be grea tly reduced . The short-term 
popula t ion r i s ks would be  lowe s t  fo r a l t e rnative 3, p rima ri ly because no 
o ffs i te t ranspo rtation o f  wa s tes  would be needed . For  the no-action  a lt e r
natives , the sho rt-term popu l a t ion r i s ks would  continue to  be  a s s o ci a ted with 
a s a botage a t temp t , a potent i a l  a i rp lane crash into the l iquid was tes , and 
natura l d i s a s ters , a s  we l l  a s  the t rans fe r s  o f  wa s tes to  new tanks every 
40 yea rs . The r i s ks would decrease  to  about one - th i rd o f  the current amount 
ove r the 1 0 0  yea rs because  of radioa ct ive decay . 

The la rge s t  popula t i on r i s ks during the long t e rm would be  due to potent i a l  
human intru s i on into the was te s  a t  Wes t  Val l ey o r  a t  the low- level-wa s te 
dispo s a l  s ite and potent i a l  contamina t i on o f  groundwater .  The r i s ks wou l d  be 
greatest  for a lternative 4b . The e s t imates o f  long - term imp a c t s  mus t be  
viewed with  caution  s ince natura l d i s a s te rs , techn i c a l  and  social  change s , and 
medi c a l  p rogress  cannot be  p redicted with s c ient i f i c  a ccura cy . 



Tab le S . l .  Quanti fi ab l e  Environmental I mpa c t s  As s o c ia ted with the Alterna t ives for  Management o f  
the Wes t  Va l ley Liquid High-Level Wa stes  

Radio logicaltl - POEulationt2 

Long-Te rmt3 
Radiologica lt1 - OccuEa tional Short-Term ( 1 00 years ) ( 1 00 to 10!000 yea r s )  

Dose Hea lth Dose Risk Hea l th Dose Risk Hea lth Nonra diological 

Alternative (person- rem) Effectst4 (person- rem) Effectst4 (pe rson- rem) Ef fectst4 Injuries Deaths 

1a Terminal fo rm, sepa rated 
salt/s ludge 1,800 0 . 2  - 1 . 4  340 

1b Terminal fo rm, nonsepa-
rated sal t/s ludge 2, 1 00 0 . 2  - 1 . 7  390 

2 Interim fo rm, fused salt 2,200 0 . 2  - 1 . 8 420 

3 In-tank s o l idification 1,100 0 . 1  - 0 . 9  37 

4a No actionA delay foi 
1 0  yea rst 80+ 0 . 008+ - 0 . 06+ 1 20+ 

4b No action, continued 
storage in tanks 880 0 . 09 - 0 . 7  460 

0 .. 03 - 0 . 27 

0 . 04 - 0 . 3 1 

0 . 04 - 0 . 34 

0 . 004 - 0 . 03 

0 . 0 1 +  - 0 . 1 + 

0 . 05 - 0 . 37 

210 

7 0  

70 

5,200 

NAt6 

1 20,000 

0 . 02 - 0 . 17 

0 . 007 - 0 . 06 

0 . 007 - 0 . 06 

0 . 52 - 4 . 2  

NA 

12 - 96 

53 0 . 8  

5 6  1 . 0  

61  1 . 1  

25 0.27 

NA NA 

40 0 . 42 

tl Radiological impacts include both normal events and a ccidents . To obtain the r i s k, the consequences of each event is mul tipl ied by the 
probab i l ity of the event . Total risk equa l s  the sum of a l l  risks . 

t2 To put population risks in perspective, ba ckground rad iation doses to the popul a tion wi thin 80 km of West Val ley ( o r  a regiona l buria l 
ground) over the respect ive time periods would b e :  15 m i l l ion person- rem in 1 00 yea rs and 1 . 5 b i l l ion person- rem i n  1 0,000 yea rs . To 
put population hea lth effe cts in perspective, the normal incidence of fatal cancers in that popula tion (based on cancer deaths as 20% 
of a l l  deaths ) would be: 300,000 deaths in 100 years and 30 m i l l ion deaths in 1 0,000 yea rs . 

t3 For the long- term radiological impacts, it was as sumed that there would be no inst itutional controls, i . e . ,  that the fa c i l ities and 
wastes would be abandoned . There wou l d  be no monitoring, maintenance, m i t i ga ting mea sures, or prevention of human intrusion . 

t4 Hea lth effects are defined as both fata l cancers and genetic defects ( see Section 4 . 1 )  and a re ba sed on 100-800 health effects per 
m i l l ion person- rem . 

tS For a l terna tive 4a, only the impacts for the 10 yea rs of continued storage a re given . The impacts from an action a l ternat ive would 
have to be added o n .  

t 6  N A  = not app l i cab l e .  The long-term rad iological impact would b e  approp r iate t o  the a l ternative chosen a fter the 1 0-yea r delay . 

<: 
1-" 
1-" 
1-" 
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Fo r a l te rnatives l a , 1b , and 2 ,  the e s t imated heal th e ffects a re less  than 1 
( 0 . 00 7  to  0 . 1 7 ) . Fo r a l t e rna t ive 3 ,  the numbe r  o f  hea l th e ffects i s  in  the 
range 0 . 52 to 4 . 2 .  For  the no-ac t i on a l t e rnative 4b , the numb e r  of hea l th 
effects i s  in  the range 12  to  96  in a population that would no rma l ly incur 
about 30  mi l l ion fata l cancers during this 1 0 ,  ODD-yea r period  ( a s s uming a 
constant populat ion o f  1 . 5 mil l ion) . 

Non radio logical  Imp a c t s  

Over the 100  years  o f  a s s umed ins t i tutional contro l s , the e s t imated numb e r  o f  
worker i nj ur i e s  a n d  deaths a s s o c ia ted wi th nonradi o logical  ri s ks during the 
var ious activit i e s  would be s im i l a r  fo r �lterna t ives l a , Ib , and 2 ,  with the 
inte rim- fo rm a l te rnative 2 being the l a rges t  due to  the need for increas ed 
t ranspo rtat ion (Tab le  S . l ) .  Alte rnat ive 3 would have the lowe s t  r i s k .  In
dus t ria l wo rke rs  no rma l ly take such r i s ks even with the bes t  sa fety p ractices . 
For the s ho r t  term ( 1 00 yea rs ) , the r i s ks o f  s uch i nj uries  and deaths would be 
g rea ter  than the r i s ks of hea l th e f fects  ( cancers and gene t i c  defec t s ) fo r a l l  
the a lte rnat ives due to exposure to radioactivity . 

NONQUANTI F I ABLE FACTORS 

Impacts  a s s oc i a ted with cons t ruction/operations /decomm i s s ioning a c tivi ties , 
inf lux o f  wo rkers,  land use, commi tment o f  natural resources , and non radio
logical  p o l lutants released to the envi ronment would be  sma l l  for  any o f  the 
a l te rnat i ves  and would be s im i l a r  to other cons t ruct ion p roj ects  of l i ke 
magnitude . 

S o c i a l  impa cts  would be  a s socia  ted wi th pub l i c  pe rcept ion of  rad iologi  cal  
risks  and unequi table d i s t r i but ion o f  s uch r i s ks . I t  i s  not clear which o f  
the a lternat ives would b e  perceived by the ent i re a ffected pop u l a t ion ( a t  Wes t  
Va l ley, a long t ranspo rtation  routes , and a t  d i s p o s a l  s ites ) to be the mos t  
accep tab l e . With respect t o  d i s tr ibut ion o f  r i s ks , the rad i o l og i c a l  r i s ks for 
a lte rnat ives la , l b ,  and 2 would occur in the vicinity of the West  Va l l ey 
a rea , a long transpo rtation routes , and at the o f f s ite p roces s ing and / o r  d i s� 
posa l s i tes . For  alternative s 3 and 4 ,  a l l  r i s ks would rema i n  a t  Wes t  Va l ley . 
For a l l  the a ction  al ternatives la , 1b , 2 ,  and 3 ,  wo rker s  o f  the current 
genera t ion  would incur the r i s ks a s s oc i a ted with expo sure to rad ioact ivity and 
i ndus t ri a l  act ivities  ( inj uries ) ;  howeve r, r i s ks to future gene rat ions wo uld 
be reduced a s  a res u l t o f  implementa t ion o f  an act ion a l terna t ive . 

The re a re seve r a l  insti tutiona l  factors tha t wou l d  a ffect both the dec i s ion
making and imp lementat ion of the va rious  a l t e rna tive s . Fo r the act ion  a l ter
natives l a , Ib , and 2 ,  maj o r  facto rs would include : U . S .  Envi ronmenta l Protec
tion  Agency/ U . S .  Nuclea r Regula tory Comm i s s ion  low- leve l and  high - l eve l was te 
s tanda rds fo r pe rmanent disposa l ; transpo rtation regula t ions and j ur i s d i c t i ons 
for shippi ng the wa stes  to other s i tes ; ava i labi l i ty o f  a regi onal b u r i a l  
ground for  d i sp o s ing of  t h e  low- leve l wa stes  generated a s  a res u l t  o f  the 
p roj ect ; and ava i labi l i ty of a Feder a l  repo s i t o ry for d i sp o s a l  of the s o l i d i 
fied high- level was te s . Transportation and the ava i lab i l i ty o f  a Federa 1 
repo s i to ry would not be i s s ues  fo r a l te rnat ives 3 and 4b beca use the wa s t e s  
would rema in a t  the Wes t  Val ley s i t e . A n  advantage o f  a l t e rna tive 4 a  (delay 
1 0  yea rs ) i s  tha t i t  would a l l ow mo re t ime fo r these ins t i tutional i s sues to 
be who l ly o r . partia l l y  reso lved . 
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M i t igat ive mea sures  for  envi ronmental  impacts  have been cons i dered for  a l l  the 
a l te rnatives . 

DEC I S IONS TO BE MADE 

The ba s ic decis ion  to be made is whether to construct  and ope rate fa c i l i t ies 
nece s s a ry to s o l i d i fy the l iqu id h i gh- leve l wa stes  currently s to red i n  tanks 
a t  We s t  Va l ley in acco rdance with the Wes t Va l ley Demons t ra t i on P roj ect Act of  
1980 . Shou l d  the  Depa rtment decide  to  p r o ceed with this  a c ti o n , addit ional 
d e c i s ions wou l d  be made w i th rega rd to  cons t ruct i ng and ope rating such fa c i l i 
t i e s  t o  s o l i di fy these wa s tes into a te rminal  o r  inte rim wa ste form . Ce rta i n  
imp 'lementa t i on de c i s ions would be made a t  a l a t e r  t i me . These  inc l ude 
( 1 )  te rminal  wa s t e - fo rm s e l e ction  in  the ea r l y  1 9 80 s , (2) geo logi c rep o s ito ry 
s e l e c t ion  i n  the mid- 1 9 80 s , and ( 3 )  de comm i s s i oning of  s o l id i f ic a t i o n  fa c i l i 
ties  about 1 9 9 0 . Each o f  these  dec i s i ons w i l l  b e  s ubj e c t  t o  app rop r iate 
documenta t ion  to comp ly with the Na t ional E nvi ronmenta l Po l i cy Act (NEPA) as 
p rovided fo r by Depa rtmen t  o f  Ene rgy comp l iance guide l i nes . If the inte r im
form a l terna t ive 2 is selected , an  a d d i t i onal  dec i s i o n  to be made is  the 
cho ice  o f  inte r im form , whi ch wou 14 be made in the ea rly 1980s . Se lect ion  of 
the termina l wa s te f o rm fo r a l te rnat i ve 2 wi l l  be made i n  conj unct ion  w i th the 
se l e c t i o n  of the o f fs i te Fede ra l wa s te fa c i l i ty for f i na l  p ro c e s s ing to  the 
termi na l  wa ste f o rm .  

A l te rnati ves 1 a  and 1b c o r respond to the i ntent o f  the Wes t  Va l l ey Demonstra
t ion  Proj ect  Act of  1 980 . S ince the  high- level wa s tes wou l d  permanently 
rema i n  at  Wes t  Va l ley fo r a l terna t i ves 3 and 4b , reviews by  the Nuc l e a r  
Regu l a to ry Comm i s s  i Ol l  wou l d  b e  requi r e d  to a s s e s s  the adequa cy o f  h i gh - l evel 
wa s t e  d i sposal  a t  Wes t  Va l ley . Fo r a l terna t i ve 4a ( 1 0 -yea r d e l ay) , dec i s ions 
s im i la� to those  d i s cussed  above wou l d  be made by the Department of  Energy at 
a future date . 
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1 . 1  INTRODUCTION 

1 .  PURPOSE AND NEED FOR ACTION 

The Wes te rn New York Nuclea r S e rvice Cent e r  i s  located i n  a rura l a rea about 
5 0  km (30 mi le s )  southe a s t  of Buffalo ; the communi ties  of Wes t  Val l ey, 
Ricev i l le , Ashford Ho l low, and Springvi l le a re located within 8 km (5 miles ) 
o f  the Cente r .  The Center's fac i l i t i e s  include a commercial  nuclear  fuel 
rep rocess i ng p lant , a spent nuc lea r fuel rece iving and s to rage fac i l i ty, 
buria l a reas  fo r s o l id rad ioactive wa s te s , and unde rground tanks contai ni ng 
l iquid high-level radioact ive was tes . 

The fa c i l i t i e s  were const ructed on  land leased f rom New York State to Nuclear  
Fuel S e rvices,  I nc . (NF S )  , the  fo rme r commercial  ope rato r  o f  the  Center .  
Nuclear  Fuel S e rvices  reproces s ed bo th commercial  nuc lea r powe r reactor fue l s  
and defense p roduction rea ctor  fue l s  a t  the Cente r from 1 966 to  1 9 72 . App rox i 
mately  2 m i l l ion  l i te rs ( 600, 000 gal lons ) o f  l iquid h igh- leve l radioactive 
was tes , current ly s to red in underground tanks, resul ted from this  repro c e s 
s ing . The s e  a c t i v i t i e s  were regulated pursuant to  a l icense f rom the 
U.  S .  Nuc lea r Regulatory Comm i s s ion (NRC ) and its predece s s o r  agency, the 
Atomic  E ne rgy Comm i s s i o n . The p lant is now being ma i nta i ned in a s hutdown 
condition . 

The lease  between New Yo rk State and NFS p rovided that the f i r s t  t e rm o f  the 
lease  would t e rminate at the end of  1 980, and NFS advi s ed the State of i ts 
i ntention not to renew the lease  the reafte r . I n  1 9 7 6 , New Yo rk State reques ted 
tha t  the Federal government take over the s ite . 

I n  1 9 78,  the U . S .  Congre s s  di rec ted the Depa rtment o f  Energy to  conduct a 
s tudy to expl o re techn i c a l  and ins t i tutional options f o r  the p o s s ib l e  decon
tamina tion and decommis s ioning of the Center a s  we l l  a s  p o s s ib le continued 
uses  of the Center (U . S .  Congre s s  1 9 78 ) . The two -vo lume repo rt of thi s  s tudy, 
"We s t e rn New Yor k  Nuc lea r S e rvice Center S tudy, II was pub l i shed for  pub l i c  
comment i n  November  1 9 78 . A deta i led h i s t o ry o f  Wes t  Val ley and references to 
numerous technical  and gove rnment documents on Wes t  Va l ley were given in that 
rep o rt ( U . S .  Dep . E nergy 1 9 78 ) . The rep o rt was t ransmitted to Congre s s ,  a long 
with the res u l t s  of the pub l i c  review, in Februa ry 1 9 79 . A maj o r  recommenda 
t ion f rom the pub l i c  review was that the l iquid high- level was tes  be s o1idi fied 
as soon a s  p ra c t i cable . 

I n  O ctober 1 9 80, Congre s s  ena cted the Wes t  Va l l ey Demonst ration  P roj e ct Act, 
which  d i rected the Department o f  Ene rgy to carry out s o l i d i fi ca t i o n  of the 
high- leve l was tes  at Wes t  Val l ey ( see Section 1 . 3 ) . The Depa rtment of E ne rgy 
is now the s ite admin i strato r ,  and Wes t  Va l ley Nuclear  S e rvices  Company, Inc . 
( a  who l ly owned s ubs i d i a ry o f  Wes tinghouse E le c t r i c  Co rpo rat i o n ) ,  i s  the s ite  
opera to r .  
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F o r  addit i ona l s o urces  o f  We s t  Va l ley h i s to ry , the reader is  referred t o  the 
U . S .  Depa rtment of Energy ( 1 9 7 8 )  report ; hea r i ngs befo re the Hou s e  Subcom
mittee on  Ene rgy Resea rch and P roduct ion  ( U . S .  House Committee on Sci ence and 
Techno logy 1 9 7 9 ) ; Senate rep o rt No . 9 6 - 7 8 7  on  the Wes t  Va l l ey Demonst r a tion 
Proj ect  Act ( U . S .  Senate 1 9 8 0 ) ; and the U . S .  Genera l Account ing Office ( 1 9 80 )  
rep o rt o n  the "Sta tus o f  E fforts to C lean Up the Shut-Down Wes tern New York 
Nuc lea r Service Cente r . "  

1 . 2 CHARACTERISTICS  OF H I GH-LEVEL WASTES 

Two types of l iqu id high-level wa stes  (HLW) a re s to red at Wes t  Va l ley : ( 1 )  
a l ka l i ne Purex wa stes  i n  Tank 8D2 and ( 2 )  a c id i c  Tho rex was tes in Tank 8D4 . 
The wa s tes we re generated in the reproce s s ing o f  spent fuel during p lant 
operat ion from 1 9 66 to 1 9 7 2 . In 1 98 7 , the a s s umed s ta rtup date fo r the s o l id i 
fi cation  of  the l iquid HLW a t  We st  Va l ley , the fue l s  w i l l  have had an  average 
o ut-of- reactor  t ime o f  about 20 yea rs . 

The HLW tha t left  the P urex p roces s we re highly a c id i c  ( in nitric  aci d ) , but  
were  neu t ra l i zed with sod ium hyd roxi de befo re bei ng trans ferred to  Tank 8D2 . 
The wa s tes now cons i s t  o f  an upper s upernatant l iquid l aye r , whi ch has  a high 
concentra t ion o f  s a l ts , and a b ottom l aye r o f  s l udge . Although the bottom 
laye r cons i s ts la rge ly of i ron  and a l uminum hyd roxides , i t s  vo lume , chemical  
comp o s i t ion , and phys i ca l  condition  a re not p re c i s e ly known . The high- leve l 
was tes  i n  Tank 8D4 a re acidic  Tho rex was tes . The s e  wa stes  are cons idered to  
be a s ingle-phase  s o lution . 

The radioactive nucl i des  i n  both tanks cont inue to decay w i th t ime, thereby 
red u c i ng the curie leve l of the was tes . The e s t imated rad ioactivity of the 
two was tes in 1 9 87 a re given in Appendi x  B ,  Tabl e s  B . 1  and B . 2 .  The dominant 
radioact i v i t ies  i n  Tank 8D2 and 8D4 a re due to  ce s i um- 1 37 ( ha l f - l i fe, 
30 . 2  yea rs ) and s trontium-9 0  ( ha l f - l i fe , 28 . 1  yea rs ) . The s e  was t e s  a re d i s -
cussed  i n  greater deta i l  in  Appendix B . 

1 . 3  LEGISLATION 

The "We s t  Va l ley Demonstration Proj ect  Act o f  1 9 80" ( reproduced in Appendix C )  
autho r i zes the Dep a r tment o f  E ne rgy t o  "ca rry o u t  a h igh l eve l nuclear  was t e  
management demons t rat ion p roj e c t  a t  the Wes te rn New Y o r k  Nucl e a r  S e rvice 
Center in We s t  Va l ley, New Yo rk (U . S .  Congres s 1 98 0 ) . "  The p rincipal act iv
ities manda ted by Congress,  which are s e t  forth i n  Section 2 ( a )  o f  the Act, 
include : 

" ( 1 )  The Secreta ry [ of the Depa rtment o f  Ene rgy ]  s ha l l  s o l i d i fy ,  i n  a 
form s u i table for t ranspo rt a t i on and dispos a l , the high level rad i o 
active wa s te a t  t h e  Center b y  vitrifica t ion o r  b y  s uch other tech
nology whi c h  the Secretary determines to  be the mos t  effective for  
s o l idification . 

( 2 )  The Secreta ry s ha l l  devel op conta iners s u i table for  the permanen t  
d i sp o s a l  o f  t he high leve l radioactive wa ste  s o l idi fied a t  the 
Cente r .  
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( 3 )  The Sec reta ry shal l ,  as  soon as  fea s i b l e , t ransp o r t , in acco rdance 
with app l i cable prov i s ions of l aw ,  the wa s te s o l id i f ied at  the 
Center to  an app rop r iate Fede ra l repos i t o ry fo r pe rmanent disposa l .  

( 4 )  The Secreta ry s hall , in  a cco rdance with app l i cable l i cens ing requ i re
ments , dispose o f  low l evel rad i oact ive wa ste  and t ransurani c  wa s te 
p roduced by the s o l id i f i ca tion o f  the high level rad i oactive wa ste 
under  the p roj ect . 

(5 ) The Sec reta ry s hall decontaminate and decomnl i s s ion- -
(A)  the tanks and othe r  fac i l ities  o f  the Center i n  which the high 

level rad i oactive wa s te s o l id i fied under the p ro j e ct wa s s t o red , 
( 8 )  the fa cilities  used in the s o l i d i ficat ion o f  the wa s te , and 
( C )  any mate r i a l  and ha rdwa re used in connec tion wi th the p ro j e ct , 

in  acco rdance with such requi rements as  the Commi s s i on [ Nuclea r 
Regula t o ry Comm i s s ion ! may p r e s cribe . "  

1 . 4  PROPOSED ACTION 

1 . 4 . 1 Need fo r Action 

The need fo r thi s s oli d i fication p roj ect re sults f rom the existence of about 
2. mi l l ion l i ters  (600 , 000 ga l lons ) of high- leve l l iqu i d  radioact ive wa s tes .  
s to red in unde rground tanks at  Wes t  Va lley . In  Novembe r 1 9 7 0 , the Atomi c 
Energy Commi s s ion (now the Nuclea r Regulato ry Commi s s ion)  i s s ued regula t i ons  
( 10 CFR 5 0  Appendix F )  whi ch requi red that , in  the future , all  h i gh-leve l 
wa s tes  gene rated a t  licensed fue l rep ro ce s s i ng fa c i l it ies be s oli d i f ied with in 
five yea rs  a fter  rep roce s s i ng the spent fue l . The ex isting Wes t  Valley wa stes  
we re s pe c i fica l ly exempted from the s e  regulat ions and a re s ubj ect to  fu rthe r 
rule -making . S to rage o f  the l i quid  HLW in tanks is  not cons i s tent with the 
Fede ra l Gove rnment ' s wa s te management goal of pe rmanent i s o l a t ion f rom the 
bio sphere , a l though these  wa s tes current ly pose  no immediate ri s k  to pub l i c  
hea lth and s a fety (U . S .  Dep . Ene rgy 1 9 80 ) . Consequently , s o l id i f i cat ion  o f  
the Wes t  Va l ley HLW i s  now be ing cons ide red . 

1 . 4 . 2  P roposed  Action and Dec i s ion to be Made Now 

The p roposed action  is to des ign , cons t ruct , and ope rate fa c i l i t ies nece s s a ry 
to s o l i d i fy the HLW s to red a t  We st  Va l l ey . The Depa rtment ' s  p re fe r red a l te r
na tive for  p ro ceeding with th is  a ction is  so l i d i fi cat ion o f  the wa stes  to a 

termina l fo rm at  West  Va l ley for s hipment to a Fede ra l repo s i to ry .  Oth e r  
maj o r  a lte rnat ives cons ide red a re :  ( a )  s o l i d if i ca t i on o f  the wa stes  t o  an 
inte rim form fo r s hipment to an o ff s i te to-be-cons tructed Fede ral wa s te 
facil ity (with later  s o l i d i f i cat ion to a t e rmi na l fo rm and s hipment to a 
Federal  repo s i t o ry ) , ( b )  s o l i d i fication o f  the wa s tes  in the tanks , and 
( c )  cont i nued s to rage o f  the wa s tes  in the tanks a t  Wes t  Va l ley (no act i on ) . 

With res pect  to  the p re f e r red a lte rna t ive , the Depa rtment a l s o  p r e f e rs to 
p rocess  the wa s tes  by sepa rating the ine rt sa lts f rom the HLW ( s epa ra ted 
s a l t / s ludge p ro ce s s )  and to mod ify the exi s t ing p rocess  bui l d i ng to ca r ry out 
the s o l i d i f i cation . Othe r opt ions under  cons idera t ion a re p rocess ing o f  the 
wa s tes  by the nonsepa rated s a l t / s l udge p rocess  and con s t ruct i o n  of a new 
p rocess ing bui lding . 
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Thus , the dec i s ion t o  b e  made now i s  to  choose  o ne o f  the a l te rna tives d i s cussed  
in t h i s  env i ronment a l  imp a ct s ta tement (EI S ) . If  the  p re fe r re d  a l te rna t ive 
and opt ions  a re chosen , t he Dep a r tment wi l l  p roceed with the de s ign ,  de con
tam i na t io n , const ruct i on , and ope rat ion of  f a c i l i t i e s  t o  p r o ce s s  the wa stes  
ba sed on the re ference b o ro s i l i cate gla s s  wa s te f o rm and sepa rated s a l t / s l udge 
p roce s s . 

This E I S  ha s been p repa re d  to  p rovide env i ronmenta l  i nput to this de c i s i on .  
Deta i led i nf o rma t i on on the s cop i ng p roce s s  f o r  this  E I S  i s  p re s ented i n  
Append ix  D .  Responses t o  comments o n  the Draft  E l S  a re given i n  Appendix H .  
I n  reacl ling a de c i s ion , the Depa rtment w i l l  cons ider  the envi ronmenta l impacts  
and p ub l ic comments ,  a long with o the r factors  such  a s  the We s t  Va l l ey Demon
s t ra t i o n  P roj ect  Act . A Re cord of Dec i s i o n  wi l l  be pub l ished in the Fede ra l 
Regi s te r  i n  1 9 8 2 . 

1 . 4 . 3  De c i s i ons to be Ma de Later  

I f  a de c i s i on is  made to p roceed with the p re fe r red a l te rna t ive , there wi l l  be 
seve ra l s ubs equent imp lementa t ion  de c i s i on s  tha t w i l l  not be ma de unt i l  more 
techn i ca l  in f o rma t i o n  is ava i labl e  and / o r  s ome maj o r  i n s t i tutiona l i s sues  have 
been who l ly o r  pa rt ia lly  reso lved . 

Dec i s i ons that wi l l  be made a t  -a l a t e r  date inc l ude : ( 1 )  spec i f i c  te rmina l 
wa s te form and a s s o c i a ted s o l i d i f ic a t i on techn i que s o  a s  to p roceed with 
cons t ru c t i o n  and i ns t a l l a t i o n  o f  equi pment ; ( 2 )  f ina l decontamina t i o n  and 
de comm i s s i o n i ng o f  fac i l i t ies  used ; ( 3 )  l o ca t i on and des i gn of a Fede ra l wa ste  
repos i to ry ; a nd ( 4 )  l o ca t i on and methods  of  disposa l fo r the  l ow- leve l wa stes  
( LLW) a s s o c i a ted w i th s o li d i f i ca t i on and f ina l decontami na t i on and 
decomm i s s i on ing . 

I t  i s  expected tha t the f i na l  dec i s i on on  the speci f i c  term i na l wa ste  f o rm a nd 
s o l i d i f i c a t i on techn i que wi l l  be  made by 1 9 84 . The c u r rent s ta tus o f  wa s te
fo rm techno l o g i e s  i s  d i s cussed  i n  Appendix B ,  Sect i o n  B . 2 .  

A dec i s i on on the l o ca t i on and des i gn o f  a Fede ra l repos i t o ry wi l l  be pa rt o f  
a sepa rate ongo i ng de c i s i on-mak i ng p roces s .  The Depa r tment e s t imates  tha t 
thi s dec i s i on wi l l  be forthcom i ng i n  the m i d - 1 9 8 0 s . Eva l u a t ions o f  v a rious  
geo lo g i c  med i a , sea rch for  a s u i tab le  s i te , conceptua l des ign work , and s a fety 
ana lyses a re unde rway i n  a na ti ona l p rogram (Sect ion 4 . 3 . 3 ) . 

The Dep a rtment ' s  dec i s i ons conce rn i ng the f i n a l  decontamination  and decom
m i s s ion i ng of the fa c i l it i es used f o r  the sol i d i f ic a t i o n  p ro j e c t  mus t  neces
s a r i ly take into  a c count the then-current NRC requi rements f o r  de comm i s s i o ni ng 
nuc l ea r  faci l i t i e s  and the s ta tus and p lans by the s ta te o f  New York f o r  other 
p a rts of  the Cente r . The Department ha s no autho r i ty w i th respect to the 
f inal  d ispos i t i on o f  o the r pa rts of the We s t  Va l ley Cente r , and a ny de c i s i ons 
in thi s  rega rd w i l l  have to be b a s e d  on f ur the r env i ronmenta l ana lys i s  by the 
respons ib l e  agency . Dec i s ions on decontamina t i on and de commi s s i o ning p roce
d u res w i l l  be made by t he end of  the s o l i d i f i ca tion campa ign . 

Ano the r l a te r  de c i s ion i s  where and how to d i spose  o f  the LLW generated a s  a 
res u l t  o f  the s o l i d i f i ca t i on p roj ect . The re a re c u r rently two options under 
cons i d e ra t i on : ( 1 )  d i sp o s a l  of the wa s tes  in the exi s t i ng NRC - l i censed b u r i a l  
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ground* a t  We s t  Va l l ey ,  and ( 2 )  t ransp o r t  o f  the LLW o f fs i te t o  a regiona l 
bur i a l  g round . In  o rd e r  to  provi de mo re info rma t ion on whi c h  to  base  thi s  
de c i s  ion , the Depa rtment ( in c o  l labo ra tion wi th the NRC , U .  S .  Geo l o g i c a l  
S u rve y ,  and New Yo rk S ta te Geo l o g i c a l  Survey)  p l ans to  conduct  geohyd ro logica l 
s tudies  o f  the NRC - l i censed burial  g round and p e r f o rm a s s o c i a ted eng ineering 
s t ud ies  of wa s te p a c kaging and d i sposal  techniques . The reg iona l buria l 
g round would  be und e r  the cont ro l o f  the s ta tes  i nvo lved in a regi ona l comp a c t . 
The re i s  a po s s ib i l i ty that a regiona l b u r i a l  g round may not be ava i lable  f o r  
s ome t ime , thus ne ce s s i ta t i n g  t h e  cons t ru c ti on o f  a temp o r a ry s to rage fa c i l ity 
at  We s t  V a l ley . Thus , fa c t o r s  tha t wi I I  be ta ken into cons i d e ra t ion when 
ma king thi  s d e c i s ion inc lude : ( 1)  the s u i tab i E  ty o f  the NRC - l i censed buria l 
g round , ( 2 )  mo re spec i fi c  info rma t i on on the na ture o f  the tLW and d i spos a l  
techniques , ( 3 )  the ava i lab i l i ty o f  an o f fs i te regiona l burial  g round , 
( 4 )  potent i a l  envi ronmen t a l  and hea l th / s a fe ty impa c ts , and ( 5 ) cos t s . 

Fo r the above-mentioned deci s i ons , the Depa rtment wi l l  p rovide app ropr i a te 
document a t ion to  comp ly w i th NEPA a cco rd ing to  Depa rtment o f  Ene rgy comp l iance 
g u i d e l ines . 

1 . 5 RELATE D  FEDERAL PROJECTS 

1 . 5 . 1  Away-From-Re a c t o r  Spent Fue l S t o ra ge P ro gram 

The re is s ome spent fue l in the e x i s t ing We s t  Va l l ey spent fue l s to rage pool  
whi c h  was  l e f t  ove r when the rep roce s s ing a c t i v i t i e s  ceased . Al though the 
Depa rtment of Ene rgy had been cons ide ring use of the Wes t  Va l ley pool  in an 
Away-From-Re a c t o r  (AFR ) s t o rage  p r o g ram , t he Dep a r tment i s  d i s continuing i t s  
e ffo r t s  t o  p rovide Federa l AFR spent fuel s to rage . Spent fuel  sto rage p rogram 
a c t i v i t ies  w i l l  be red i rected to concentrate on the development of technol o gy 
to  increase s to rage capab i l i t ies  a t  the ind i v i dua l rea c to r s it e s . S ince the 
Dep a r tment i s  no l onge r cons i de ring having an AFR at Wes t  Va l ley , thi s E I S  on 
the Wes t  Va l ley s o l id i fi ca tion p roj ect  wi l l  not add res s c umu l a t ive impa cts  
w i th an AFR . 

1 . 5 . 2 Nat iona l P rogram fo r High-Leve l Wa s te Management 

The p roposed  Wes t  Va l l ey p roj e c t  is related to seve ra l  vthe r  maj o r  component s  
o f  the nat i ona l program f o r  HLW . The Wes t  Va l ley wa s tes  a re s im i l a r  t o  defense 
HLW ( a l though there a re s ome d i fferences  a s  d i s cu s s ed in Appendi x  B)  and 
represent l e s s  than one percent of the amount of defense wa s te s . There  a re 
approxima tely  83 mi l li on l i ters  (22  mi l l ion gal l ons ) o f  HLW a t  the Savannah 
R iver P l ant in A i ken , South Ca rol ina ; 1 9 0  m i l l i on l it e r s  ( 5 0  mi l l ion ga l lons ) 
o f  HLW a t  the Hanford Res e rvat ion , R ichland , Washington ; and 1 , 5 00 cub i c  
meters  ( 5 2 , 000 cub i c  feet )  o f  s o l i d  HLW a t  the I d a ho Nat iona l Enginee ring 
Labora t o ry ,  I d aho Fa l l s , I daho . These  wa s tes  we re produced d u ring rep roces s ing 
of nuc lea r rea c t o r  fuel s  used for the p roduc t i on of defense nuc l e a r  mate r i a l s . 
The Depa r tment o f  Ene rgy ha s i s sued env i ronment a l  imp a c t  s t a t ements fo r i t s  

,'. A
rhe NRC - l i censed b u r i a l  ground wa s former l y  used by Nuc l e a r  Fuel S e rv i ces  
und e r  an NRC l i cense . I t  i s  now contro l led by the Depa r tment o f  Ene r gy 
for the d u ra t ion o f  the s o l i d i fi c a tion p roj ect  und e r  an NRC l i cense amend
ment ( U . S .  Nuc l . Reg . Comm . 1 98 1 ) . 
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current HLW management operations a t  Hanfo rd , I daho , and Savannah R ive r 
( U . S .  Energy Res . Dev . Admin . 1 9 75 , 1 9 7 6 , 1 9 7 7 d ) j and documents des c r ibing the 
a l te rnat ives for l ong- term management of defense was tes  at thes e  s i te s  
(U . S .  E ne rgy Res . Dev . Adm i n .  1 9 7 7 a , 1 9 7 7 b , and 1 9 7 7 c ) . A f i na l  envi ronmental 
impact  statement for  the p ropo s e d  Defense  Was te P roce s s ing Fac i l i ty at  Savannah 
R ive r wa s i s s ued in Februa ry 1 9 8 2  (U . S .  Dep . Ene rgy 1982 ) . 

Recently , a numbe r  o f  a l ternat ives for  dispos a l  o f  high - level radioactive 
wa s tes  have been i denti f ied and eva luated in the "F i na l  Envi ronmenta l  Impa ct  
Sta tement , Management o f  Comme r c ia l ly Gene rated Radioactive Was t e s "  (U . S .  Dep . 
Ene rgy 1 9 8 0 ) . These  a lt e rna t ive techno logies  a re :  

1 .  Geo logic d i s p o s a l  u s i ng convent iona l mining techn ique s 
(p re f e r red a l te rnat ive ) .  

2 .  Roc k-me l t i ng di sposa l . 
3 .  I s l a nd d i sp o s a l .  
4 .  Sub s eabed disposa l . 
5 .  I c esheet d i s p o s a l . 
6 .  Deep-we l l  inj ect ion disposal . 
7 .  Partiti oning and transmutation . 
8 .  Space dispos a l .  
9 .  Chemi cal  resynthe s i s . 

The p roposed  action ide nt i fied by the U . S .  Dep a r tment o f  Energy ( 1 980 ) i s  to  
adopt a nat iona l s t rategy to  devel op mined geo l ogic rep o s itories  for  dispos a l  
o f  comme rc i a l ly generated high- level radioa ctive and t rans uranic wa stes  and t o  
conduct the neces s a ry resea rch and development p rograms t o  ensure the s a fe 
l ong- term conta inment and i so l at ion  o f  the was te s . Thi s  p roposed a c t ion  was 
adopted by the Dep a r tment a s  indicated i n  the Re cord of Decis ion  (U . S .  Dep . 
E ne rgy 1 9 8 1 ) . A l s o , a s  mentioned i n  Section 1 . 3 ,  the Department has a nuc lear  
was te - i so l a tion p roj ect  tha t  i s  concerned with the  estab l is hment o f  Fede ra l  
HLW repos i t o r ie s . The EPA and the NRC a re devel op ing s tanda rds and c r iteria  
for  Fede ral  HLW rep o s i to r i e s . 

Research and development p rograms covering a wide range o f  t e rminal wa s t e  
forms ( s uitab le for  permanent disposa l )  a re bei ng conducted a t  va r ious Dep a rt 
ment o f  Ene rgy , unive r s i ty ,  and indus t r i a l  laborato r i e s . I nte rim wa s te forms 
a re a l s o  be ing deve l op e d  that may a l l ow s a fe shipment of wa stes  f rom one s i te 
t o  anothe r for  further p roce s s ing into a termina l form . The Dep a r tment has 
e s tabl i s hed a Transp o rtation  Technology Center at Sandia Labo rator i e s  for 
research and development , des ign , fabrication , and t e s t ing of conta ine r s  for 
transpo r ting nuclea r mat e r ia l s . 

More detailed  d i s cus s ions o f  the above-mentioned Fede r a l  act ivities  a s  they 
relate to t he p roposed Wes t  Valley p roj e c t  a re i nc l uded e l sewhe re in  this  E I S , 
especia l ly i n  Section 4 . 3  ( in s t i tutiona l  i s s ues ) and throughout Section 2 and 
Appendix B .  

-

1 . 6  OTHER APPLI CABLE FEDERAL LAWS 

The Wes t  Val ley s o l idifica t ion  p roj ect  wil l  comply with  app rop riate  Fede r a l  
a nd State l aws , regu l a tions , and Executive Orders . The maj o r  Feder a l  l aws and 
Executive Orders p o tentially applicable a re l isted in Appendix E .  
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2 .  COMPAR I SON OF ALTERNATI VES  

The maj o r  a l t e rna tives fo r management o f  the  l i quid h i gh - l eve l wa stes  (HLW) a t  
Wes t  Va lley a re des cribed and compa red in Section 2 . 1 .  The s e  include : 

Alternative 1a  ( P re fe rred )  - Ons ite  P ro ce s s in g  to Terminal Wa ste  F o rm 
( Sepa ra ted Sa l t / S ludge ) .  I n  a l ternat ive la , the rad ioact ive components 
of the wa stes  would  be sep a ra ted , concentrated ,  and conve rted into a 
s o l i d , terminal h i gh - l eve l wa s te form suitable fo r transpo rtation offs i te 
and disposal  in a Federal geologic rep o s i to ry . 

• Alternative 1b - Ons i te P rocess ing to Te rmi na l Wa s te F o rm (Non s epa rated 
Salt/S ludge ) . A l te rna tive 1b i s  the same as  a l t e rnative 1 a  except that 
all the l i quid h i gh - level wa stes  would be conve rted to  a te rminal wa s te 
fo rm ( no separation and concentration) . 

· Alternative 2 - Ons ite  Proce s s ing to I nterim Wa s te Fo rm . I n  a lternative 2 ,  
the l i quid h i gh-leve l wa s tes would be converted to a s o l id i nterim fo rm 
whi ch would be s hipped offs ite to a to-be - cons tructed Federal wa s te 
fa c i li ty fo r later p ro ce s s ing to a terminal fo rm and d i s p o s a l  i n  a Federal 
rep o s i to ry .  

Alte rna t ive 3 - I n-Tank S o l i d i f i cation . I n  a l te rnative 3 ,  the l iqui d  
high- level wa s tes  would b e  mixed with cement and othe r additives, p oured 
b a ck i nto the exi s ting tanks , and left onsite . 

• Alte rnative 4a - No Action (Delay 1 0  Yea rs ) . I n  a lte rna tive 4a , the 
l iqui d  h i gh- leve l  wa stes would continue to be s to red in the tanks fo r 
1 0  yea rs, a fter whi ch t ime solidi fication would be recons i d e red . 

Alte rnative 4b - No Action (Continued Sto rage i n  Tanks ) .  I n  a l te rna
tive 4b , the high-level wa s tes would continue to be  s tored in the tanks 
indef initely . 

Another a lternat ive , shale  f racturing , wa s d e s cribed i n  an  ea r l i e r  U . S .  Depart
ment of Energy ( 19 7 8 )  repo rt, but wa s rej e cted from further deta i led cons ider
ation  i n  thi s E I S  ( see Section 2 . 3 ) . 

Alternative methods f o r  d i sp o s a l  o f  termina l - form h i gh - l eve l wa stes - - such a s  
very deep hol e, rock mel t i ng, sub seabed , space , and t ransmutation--were not 
con s i de red i n  this E I S . These  a l te rnatives were cons idered in the Depa rt
ment ' s  "Final E nvironmental I mpact  Statement, Management of Comme r c i a l ly 
Generated Radioactive Wa s te" (U . S .  Dep . E ne rgy 1980 ) . On May 1 4 , the Depa rt
ment o f  Energy i s s ued a Record o f  D e c i si on for the selection  of a strategy for  
d i s p o s a l  o f  commercia l ly generated wa s tes . Geo logic d i sp o s a l  u s i ng conventi o na l  
mining techniques h a s  been selected a s  the national d i sp o s a l  s t rategy ( U . S .  
Dep . E ne rgy 1 9 8 1 ) .  The Wes t  Va l ley terminal - fo rm high-l evel wa stes would be 
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s imi la r  to the commercia l high- level  wastes d i s cussed i n  the U . S .  Depa rtment 
o f  Energy ( 19 80 )  rep o rt ( s im i l a r  heat content and radionuc l ide compo s i tion ; 
s ee Appendix . B ,  Section B . 2 ) . Thus , geologic  d i s p o s a l  i n  a Federal  repos i to ry 
was a s s umed fo r a l te rnatives l a ,  1 b , and 2 i n  this E I S . As noted i n  
Section 1 . 4 . 3 ,  s i ting and des ign o f  the rep o s i to ry i s  being covered under 
separate E IS s . 

Des c r ip t ions o f  the a l ternatives a s  a s s umed for purpos e s  o f  a na l ys i s  a nd 
comp a r i sons o f  techn i c a l  aspect s , radiological  and nonradio logical  impacts , 
and ins titutional i s s ue s , a re p re s ented i n  Section 2 . 1 .  The technologies  for 
implement ing each a l te rnative a re d i s cus s e d  i n  deta i l  i n  Appendix B .  The 
action  a lternatives l a , 1b , 2 ,  a nd 3 a re composed  o f  a numbe r  o f  step s , which 
a re concerned with the fo l lowing activ i ties  and fac i l ities : removal of the 
wastes  f rom the tanks ( Section B . 1 ) ; s o l i d i f i cation  p rocess ing (Section B . 2 ) ; 
use o f  fac i lities  ( p reso l id i f i cation decontamination , mod i f i cations , LLW 
treatment fac i l i ty ,  and new tempo ra ry s to rage facil ities , Section B .  3 )  ; 
management of  high- l eve l , transuranic , and l ow - l eve l wa stes (packaging , 
hand l ing , d i spos a l , Section B . 4 ) ; transportation o f  wastes ( Section B . 5 ) ; and 
final decontaminat ion and decomm i s s ioning of the fac i l i t i e s  used fo r the 
s o l i di fi ca t i on p roj ect ( Section B . 6 ) . The no-action  a lte rna t ive , continued 
s to rage in tanks , is d i s cus s e d  s ep arately ( Section B . 7 ) . 

For  s ome o f  the step s , several  options were cons i dered- - e . g . , us i ng the exis t i ng 
fac i l ity o r  cons tructing a new one to house the s o l i d i fi cation equipment , d i s 
mantl ing the empty tanks rathe r than emtombi ng them , us i ng the exi s ting spent 
fuel p o o l  for temporary sto rage of the s o l idi fied h i gh- leve l wastes rather 
than constructing a new storage fac i l i ty ,  transporting the HLW by truck rather 
than by ra i l ,  and us ing the NRC- l icensed burial  ground rather than a regional 
buri a l  ground . However ,  i nc lus ion o f  a l l  the options would have resulted in 
an  unwieldy a r ray o f  a l t e rnatives for comp a r i s on . A d i s cus s i on o f  options i s  
given i n  Appendix B .  Ongo ing s tudies o f  costs  o r  mitigation o f  p otent i a l  
env i ronmental impacts  may l e a d  t o  the s ub s titution o f  an option n o t  included 
in one of the a l te rnatives . Maj o r  options that were not used in the defini
t ions o f  a l ternative s , but may b e  cons idered i n  furthe r decis ions , are  
s ummarized i n  Section 2 . 2 .  
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2 . 1 COMPARISON O F  KEY I MPACTS 

2 . 1 . 1  A l t e rna tive la ( P referred ) - Ons ite Process ing to  Te rmina l 
Wa s te Fo rm (Separatep S a l t / S l udge ) 

2 . 1 . 1 . 1  Desc rip t ion and Te chni c a l  Aspects 

In a l terna tive la  ( Figure 2 . 1 ) ,  the l iquid high- level  wa stes  (HLW) woul d  be 
removed f rom the tanks and p roces sed into a s o l i d  t e rmina l form . The sma l l  
amo unt o f  a c id i c  Tho rex wa s te ( 4 7 , 000 L )  may f i rs t  b e  removed f rom Tank 8D4 
and p rocessed  into a t e rmina l hi gh- l eve l wa s te f o rm ,  boros i l i ca te g l a s s . ·k  
Then , the l a rge amount o f  neu t ra l ized Purex wa ste  i n  Tank 8D2 ( 2 , 000 , 000  L )  
wou l d  b e  homogeni zed , i . e . , the s l udge i n  the bottom o f  the tank wou l d  b e  
mixed w i  th the ove r l ying s upe rna tant l iquid . The wa s tes  woul d  b e  p umped i n  
batches  t o  a ho l d i ng tank and thence to the ma i n  p roces s b u i l d ing . The s l udge 
wou l d  be sepa rated out aga in by centri fuga t i on ,  or s e t t l ing , and fil t ra t ion . 
The rad i oa c tive ma te r ia l s  d i s s o lved in the s upe rna t e  woul d  be removed onto 
i on-exchange re s ins . The h i gh l y  rad i oa c t ive s l udge and the rad i oa ctive concen
t rates from the ion-exchange res ins wou l d  then be mixed together and inc o rpo
rated  into a termina l h i gh- leve l was te form ( b o ro s i l i ca te g l a s s ) . The l iquid 
tha t rema i ned a fter  the ion- exchange trea tment wou l d  be evapo rated down to a 
l ow- l eve l rad i oa c t i ve s a l t  cake ( p r i mar i l y  n i t rate s a l t s ) . Var iations on 
these  p roces s i ng s teps are und e r  a l s o  cons i dera t i on :  b lend ing the Thorex 
wa s tes into the Purex wa s tes  fo r the s o l i d i f i cat i on p roces s ing , decant i ng the 
s upe rnate f rom Tan k  8D2 rather than homogeni z i ng i t  wi th the s l udge , and us ing 
p recip itat ing agents to remove ces i um f rom the s upe rnate p r i o r  to de canta t ion . 
Deta i I s  a re given in Append i x  B on remova 1 f rom the tanks ( Sec tion B .  1 )  , 
p ro c e s s ing (Sect i on B . 2 ) , and use o f  fa c i l i t ies  ( Sect ion B . 3 ) . 

I t  wa s a s s umed tha t the exi s t i ng fa ci l i ty wi th mod i f i ca t ions  woul d  be used fo r 
wa s te s o l i d i f i cation . ( See Sec t i on 2 . 2 . 1 fo r d i s c us s i on o f  the new fa ci l i ty 
option . )  Pa rts of  the bui l d i ng wou l d  have to  be decontaminated and the ex i s t 
ing contamina ted equ i pment removed . Nod i fica tions wou l d then be made to 
a ccommodate the new s o l i d i f i ca t i o n  equ i pment . 

The s o l id i fied  HLW wo u l d  be con tained in about 300 l a rge s tee l cani s te rs ( 0 . 6  m 
[ 2  ft ! in d iameter by 3 m [ 1 0 ft l ta l l ) . The se can i s te r s  wou l d  be s to red ons ite 

*Be cause of  the i r  advanced s tage o f  deve l opment , b o ro s i l icate  g l a s s  mono l i ths 
a re ut i l i zed as the re fe rence termina l  wa ste  fo rm fo r purp o s e s  o f  ana ly s i s  in 
t h i s  E I S . Howeve r ,  th i s  does  no t imp l y  a dec i s i on to a c t ua l l y  use thi s  wa s te 
f o rm .  An updated env i ronmen t a l  rev i ew o f  the wa s te form op t i ons wi l l  be 
p repa red at  the t ime the wa ste  fo rm s e l e c tion  is  made . The ana lys is i n  
this  E I S  ha s been c a r r i ed out us ing  g l a s s  p rope rt i es and cha racte r i s t i c s  that 
a re be l ieved to be rea sonab l y  atta inab l e  w i th nea r-term techno l ogy . S i nce 
ano ther wa s te fo rm wo u l d not be chosen un l e s s  i t  had equa l or be t t e r  proce s s 
ing and p roduct  cha ra ct e r i s t i c s  than a s sumed herein fo r bo ros i l i cate  g l a s s  
mono l i ths , the E I S  c a l c u l a t ions  can b e  cons ide red l i mit i ng f o r  any wa s te f o rm 
i n  tha t they sho u l d rep resent the wo r s t  cond i t ions expected . A la rge resea rch 
and devel opment p rogram is be ing conducted on othe r was t e  f o rms at a va r i ety 
of  na t iona l labo rato r i es , uni ve r s i t i es , and ind us t r ia l  p l ants . The dec i s i on 
on wa s te f o rm is  expected by 1 9 8 4 .  See Append i x  B ,  Sect ion B . 2 ,  for a d i s 
cus s ion o f - te rmina l wa s te f o rms . 



WASTES 

® '------' 

PROCESS/TREATMENT 

STAB I L IZE 

IN PLACE 

W I TH CEMENT 
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GASEOUS AND 

LIQUID  EFFLUENTS 

STORAGE/TRANSPORT 

LOW-LEVEL WASTES 

AND SALT CAKE 

D I SPOSAL 

D I SPOSE I N  

FEDERAL REPOS I TORY 

BURY IN REGIONAL 

BURIAL GROUND * 

D I SPOSE I N  
TRU WASTES >---� 

FEDERAL REPOS I TORY 

© SALT CAKE 

® 
D I SMANTLE ** BURY IN REGIONAL 

BURIAL GROUND * 

'------
D I SPOSE I N  

FEDERAL REPOS ITORY 

* TH E  OPT I ON OF D I SPOS I NG THE LOW-LEVEL WASTES I N  THE E X I S T I NG NRC-LI C E N S ED BUR I AL GROUND 

IS D I SCUSSED IN SEC T I O N  2 . 2 . 6 .  
** TH E  E X I S T I NG SPENT F U E L  POOL I S  CON S I DERED T O  B E  PART O F  THE MA I N  PROCESS B U I LD I NG THAT 

MAY BE USED IN SO L I D I F I CAT I O N . BEFORE IT COULD BE D I SMANTLED, THE E X I S T I NG SPENT F U E L  

W O U L D  HAVE T O  BE TRANSPORTED O F F S I TE TO S O M E  U N I DENT I F I E D  LOCAT I O N .  EVENTUAL TRANSPOR-

TAT I O N  AND D I SPOSAL OF TH I S  SPENT FUEL WOULD B E  COMMON TO ALL THE ALTERNAT I V E S . 

F i gure 2 . 1 .  Al t e rnative l a  - Ons i te Proce s s ing to  Terminal Wa ste  Form 
(Sep a r a ted  S a l t / S l udge ) . 
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(Appendix B ,  Sect ions B . 3  and B . 4 ) in a new temp o ra ry HLW s t o rage fa c i l i ty .  
( See S e c t i on 2 . 2 . 3  fo r d i s cu s s i on o f  the option o f  s to r i ng the s o l i d i fied HLW 
in the exis ting spent fuel p o o l . )  The cani s ters  would eventua l ly be t rans
po rted (Appendix B ,  Section B .  5)  in  about 40 s hipments in special  ra i l car 
c a s ks to a Fede ral  rep o s i to ry when i t  became ava i l able  for  pe rmanent di spos a l . *  
The specia l transpo rtat i on casks  a re be ing des igned a s  p a r t  o f  the Dep a rtment's 
radioactive wa s te techno logy p rogram . ( See Section 2 . 2 . 7  fo r d i s cus s ion o f  
the opt i on o f  t ransporting the HLW b y  truck . )  

The emp ty tanks woul d  be decontaminated with a c i d s , f i l led  with cement , and 
le ft  ons i te pe rmanently (Appendix B ,  Section B . 6 ) . ( See Section 2 . 2 . 4  fo r 
d i s cuss ion o f  the tank d ismantlement option . )  

The re wou ld a l s o  be a l a rge vo lume o f  non-high- Ieve l rad ioactive wa stes  gene
rated as a result  of p ro j e c t  a ctivities . For purp o s e s  of analys is  in  this  
E I S , these wa stes  we re d ivided i nto three ca tego r i e s : ( 1 )  t ransuranic ( TRU ) ** 
wa s tes , ( 2 )  s a l t  cake , and ( 3 )  m i s ce l laneous l ow- leve l wa s tes  (LLW) . These  
s o l id , l iquid , and  gaseous was tes  wou ld be t reated i n  a LLW treatment facil ity 
(Appendix B ,  Section B . 4 ) . Mos t  o f  the LLW and TRU wa stes  would be gene rated 
during the p re so l id i fication decontamination and during the f inal decontam i 
nation  and decommi s s ioning o f  the fa c i li ties . They would  be temp o r a r i ly 
s to red ons i te in a new temp o ra ry s t o rage fac i l i ty unt i l  a b u r i a l  ground became 
ava i lable (Appendix B ,  Section B . 3 ) . 

The LLW and s a l t  cake wou l d  be transp o r ted via t rucks in about 1 700  shipments 
(Appendix B ,  Section B . 5 ) to a regional burial ground fo r p ermanent d i sposa l . 
These  wa s tes  would mo s t ly be contai ned in o rdinary 5 5 - ga l lon  s teel d rums and 
in s teel  boxes . For purp o s e s  of analy s i s  in  this  E I S , it wa s a s s umed that the 
regional burial  ground would be ava i l ab l e  in 1 9 9 0 , i t  would  be lo cated 640 km 
( 400 mi l e s )  from Wes t  Va l ley , and the natura l feature s wo uld be  s imi l a r  to  
Wes t  Val l ey .  ( See Section 2 . 2 . 6  for  di s cus s ion  o f  the option o f  d i spos i ng the 
LLW in the exi st i ng ons i te NRC- l i censed burial  g round . )  

The TRU wa stes  would be  transpo rted via trucks i n  about 600 s hi pment s  (Appen
dix B ,  Section B .  5 )  to  a Feder a l  rep o s i t o ry for disposa l . They would be 
shipped in spe c i a l  metal  conta i ners . The re i s  unce rtainty about the amounts 
of wa s tes  that would have to be c l a s s i fied as TRU which requ i res  c o s t ly spec ial  
handl i ng , transportation , and rep o s i to ry d i sposal . Thi s  unce rta inty cannot be 
res o lved unti l  the a ctivi ties  a re undertaken . 

*Fo r p urpo s e s  o f  ana lys i s  i n  this  E I S , i t  was a s s umed tha t : ( 1 )  the repo s i 
t o ry would be ava i lable  i n  1 9 9 7 , ( 2 )  i t  would be  a deep geo logic  type ( deep 
underground ) , and ( 3 )  it would be located 4800 km ( 3000 mi l e s ) f rom Wes t  
Val ley . 

**As used i n  thi s E I S ,  transuranic ( TRU) wa s tes a re non-high- I evel was tes  that 
contain more  than 10 nanocuries  o f  t ransuranic e lements p e r  g ram o f  wa s tes . 
These  e lements a re man-made e l ements that have atomic numbers  greater  than 9 2  
(uranium )  and a re envi ronmentally  imp ortant because they general ly have ve ry 
s low rates of radioactive decay ( l ong- l ived ) . ( Mo s t  of the TRU e l ements that 
a re currently i n  the l iquid HLW would be immobi l ized i n  the s o l id i fied HLW . ) 
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Al l o f  the wa s te s  wou l d  be routed to  the dispos a l  s i te s  by the route whi ch wa s 
cons i s tent with regu l a t i ons . Ma in  ra i l  l ines and inte rstate  ( o r  p rima ry ) 
highways wou l d  p robab l y be used (Appendi x  B ,  Section B .  5 )  . A maj o r  unce r
ta inty about the t ranspo r t a t ion and fina l  d i sp o s a l of the wastes  is the i r  
fina l  des t ina tion . 

E ventua l ly ,  a l l  the fa c i l i t i es  used for  the s o l id i f i c a t ion p roj ect  would  be 
decontami na ted and d i smant led-- i nc l uding the ma in  building used in  the s o l id i 
f i c a t ion p roces s ,  -{, t he temporary HLW s t o rage fa c i l  i ty , the tempo rary LLW 
s torage fa c i l i ty ,  and the LLW trea tment fa c i l i ty .  The nonradioact ive rubb l e  
would be buried ons i te . ( See Section 2 . 2 . 5  fo r d i s cu s s ion o f  the b u i l d ing 
entombment option . )  

A s chedule  a s s umed fo r p urpo s e s  o f  ana lys i s  o f  a l te rna t i ve 1 a  i s  given in 
Table 2 . 1 .  Mos t  of the effort  wou l d  occur  in two periods . The init i a l pe riod 
would  encomp a s s  decontamina t i ng the fa c i l i t ie s , s o l i d i fy ing the wastes , and 
p l a c ing a l l  the wa s tes  in tempora ry s torage ; the f i na l  period  would  include 
o f f s i te t ransportation and d i spo s a l  of the wa s tes  and the f i n a l  decontami
nat ion and decomm i s s ioning o f  the fa c i l it i e s  used  in the  s o l id i f i c a t ion p roj ec t . 
As cur rent ly envi s i oned , the a c tua l s o l i d i f i ca t i on ope ra t i ons wou l d  requi re 
three yea rs , f rom 1 98 7  to 1 99 0 .  The t o t a l  t ime to  comp lete a lternative la 
would be about 20 yea rs , end i ng about the yea r  2000 ( a s suming that a Federal  
rep o s itory wi l l  be ava i l a b l e  in 1 99 7 ) . I t  i s  a s s umed that ins t itutional  
cont rol s  (mon i t o ring , ma intenance , p revention of  intrus ion , po s s ib l e  mitigat ive 
mea s u res ) would rema in fo r about 80 mo re yea rs , or a tota l of 1 00 yea rs . The 
1 00 yea rs of ins t i tut iona l control  wa s a s s umed in o rder to  be cons is tent with 
current regu l a t o ry p h i l o s ophy a s  exp res sed in  draft s tandards fo r rad ioactive 
wa ste  d i sposa l (U . S .  Envi ron . Prot . Agency 1 9 8 1 ) .  

The re a re several  maj o r  uncerta inti e s  that may a ffect this  s chedule . F i rs t ,  
there a re uncerta int i es about front-end a ctivi t i e s - - including Congre s s iona l 
app rop r i a t i ons , p rogres s in  res e a r ch and deve l opment s tudi e s , det a i led s a fe ty 
ana lyse s ,  and U .  S .  Nuc l e a r  Regulatory Commi s s i on review and cons u l t a t ion . 
Second , seve r a l  institutiona l i s sues ( Se ct ion 4 . 3 ) must be reso lved befo re 
imp lementat io n .  Thi rd , a l though 1 99 7  i s  the p ro j e c ted date that a Federa l 
repos ito ry may be ava i lable , i t  may be ava i lable  e a r l i e r  o r  l a te r ; thus , 
shipment o f  the wa s tes  and fina l decontamina t i on and decomm i s s i oning o f  the 
fa c i l i t ies  would be s im i l a rly a ffected . 

Some engineering and s c ient i f i c  effort would be nece s s a ry befo re a lternative 1 a  
could b e  imp lemented . Much o f  t h i s  effort i s  p a rt o f  ongoing and p lanned Wes t  
Va l ley p rograms incl uding : better cha racte r i z a tion o f  the chemi c a l , phys i ca l , 
and rad io l o g i c a l  nature o f  the was tes ; eva luation o f  the tank s t ructura l 
cond i tion ; deve lopment o f  wa s te- remova l and tank decontaminat i o n  p rocedures ; 

*Fo r  purp o s e s  o f  ana lys i s  in this  E I S , the exi s t ing spent fue l re ce1v1ng and 
s torage fa c i l ity i s  cons idered to  be a p a rt of the ma i n  rep rocess ing b u i lding . 
Befo re this  bui l d ing could be  d ismantled , the exi s t ing spent fuel would have 
to be t ranspo rted o ffs ite  to  s ome presently unidenti fied l o c a t i on . Trans p o rt 
and d i s p o s a l  o f  this  spent fue l i s  not cons idered by the Depa r tment to  be  
p a rt o f  thi s a l t erna tive and  wou l d  be  subj ect  to  s ep a rate dec i s ion-making . 
Eventua l t ransport  o f  thi s  spent fuel would  be  common to  a l l  the a l t e rnatives 
( S e c ti on 4 . 4 ,  Cumu l at ive Imp a c t s ) .  
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Tabl e  2 . 1 .  Schedule As sumed for Purp o s e s  o f  Ana lys i s  
o f  Alternative 1 at ! 

Activi ty 

Preconcep tua l Des ign Studies  

Construction/Modi f i cations : 

Temp o ra ry low- level -wa ste  s to rage fa c i l ity 

Temp o ra ry h igh- l evel -wa s te storage fa c i l i ty 

Decontamination  o f  exi s t ing fa c i l i ties  

I n s ta l la t ion and  checkout o f  equipment 

Operations : 

Proces s i ng wa stes  to  t e rminal form 

Decontaminat ion and Decommi s s ioning : 

Shipment o f  spent fue l o f fs i te 

Decontamina tion o f  tanks and entombment 
with cement 

Di smantlement of p roce s s ing fac i l i ty 

Shipment o f  h igh- leve l and t ransuranic 
wa stes  to a Federal  repos itory 

Di smantlement o f  tempo ra ry h igh- leve l 
wa ste  s to rage fac i l ity 

Di smantlement o f  tempora ry l ow- leve l 
wa s te storage fa c i l ity 

Di smantl ement o f  l ow- leve l -wa s te 
trea tment fa c i l ity 

Start 

1982 

1 9 83 

1 985 

1 9 8 7  

1 9 9 2  

1 99 7  

F in i s h  

1 98 3  

1 9 84 

1 9 8 7  

1 985 

1 9 8 7  

1 9 9 0  

1 9 9 2  

1 9 9 2  

1996  

2000 

2000 

2000 

2000 

t ! NOTE : These  dates we re used for purposes  o f  analys i s  
E I S . However ,  they may change as  a result  o f  ongo ing 
ing des ign and p roj ect  p lanning . 

in  thi s  
engineer-
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fu rthe r resea rch and development o f  equipment used fo r phy s i ca l  and chemic a l  
s eparation o f  the was tes ; deve lopment o f  boro s i l i c a te g l a s s  formulations b a s e d  
o n  the s p e c i f i c  nature o f  the Wes t  Val ley wastes ; and engineering des ign for 
fa c i l i ty mod i f i c a t i ons and new construction . A s a fety ana lys i s  wou l d  be 
performed , based on the deta i led engineering des ign of the fac i l i t i e s  and 
equipment . 

2 . 1 . 1 . 2 Rad i o l o g i c a l  Imp a c t s  

There would  b e  some unavo idable expo s u re o f  both workers and the p ub l i c  t o  
radioactiv ity . (Deta i led d i s cu s s i ons o f  the ana lys i s  o f  radiological  imp a c t s  
a re g i ven in Section 4 . 1 a n d  Appendix B ) . 

Occupa tiona l Dos e  

No s t  o f  the occupat iona l  dose woul d b e  a s s oc iated with p res o l id i f i cation 
decontaminat ion , f i na l decontaminat ion and decomm i s s i oning o f  the fa c i l i t ies , 
and transport a t ion ( s ee Section 4 . 1 . 6 ) .  During imp lementation o f  Alternat ive l a , 
the wo rkers would  rece ive a total  dose  o f  1800 pe rson- rem ( Table 2 . 2 ) .  Thi s 
woul d  l ead to about 0 . 2  to 1 . 4 adve rse hea l th effects* ( heredi t a ry defects  o r  
cancer deaths ) ( Se ction 4 . 1 ) . I t  i s  �nticipated that wo rkers would  rece ive a 
dose  be low that permi tted by regulations , in keep ing wi  th the a s - Iow- a s 
rea s onably-a chievab le (ALARA ) ph ilo sophy and based  o n  exp e rience i n  s im i l a r  
a c t i v i t ies  a t  othe r Depa rtment fa c i l i t ie s . 

Short-Term Population Ris k;',;', 

The rad i o l o g i c a l  impacts  to the popul at ion were eva l ua ted in te rms o f  s hort
term ( 1 00-ye a r )  and long-term ( 1 00- to  1 0 , 000-ye a r )  impacts . I t  wa s a s s umed 
tha t the re would  be ins t i tut iona l cont ro ls (monito ring , ma intenance , p reven
t ion of i nt rude rs , m i t i ga t i ng mea sures ) du ring the s ho rt te rm ,  b ut not dur i ng 
the l o ng te rm .  The 100  yea rs of  i ns t i tuti ona l cont r o l s  and the 1 0 , 000-year 
a s s e s sment period were a s s umed in o rder to be  cons i s tent with t he l a te s t  u . S .  
Envi ronmenta I Protect i on Agency ( 1 9 8 1 )  recommendati on for disposa  I o f  rad io
a c t i ve wa s tes . 

*Fra c t i ona l hea l th e f fe c ts can be v i ewed a s  the probab i l i ty o f  a hea l th effe c t  
i n  the a f fected popul a t i o n . Thus , 0 . 2  hea l th ef fects  a s s o c i a ted with the 
occupa t i ona l dose  impl ies  a one in five chance of this  dose  p roduc ing a 
he re d i t a ry defect o r  cancer dea th . 

;" ;" I n  o rder to have a common b a s i s  fo r the comp a rison  o f  h i ghly d iverse  events , 
the r i s ks we re c a l cul a t ed . The r i s k  o f  an event equa l s  the cons equence s of  
tha t event mult ipl i e d  by the p robab i l ity o f  tha t event occur ing ( R i s k  = 
Cons equences x Probab i l i ty ) . Total  r i s k  equa ls  the s um of  a l l  "no rma l "  r i s ks 
and " a c c i dent" r i s ks . Fo r examp l e , if  an event res u l t s  in a c a l cu l a ted radia
t ion dose  o f  5 person- rem , and the re i s  a p robabi l i ty o f  two s uch  events oc cur
ing per  yea r ,  the r i s k  wou l d  be 1 0  pe rson- rem/ yea r  ( 5  x 2 = 1 0 ) . If  an a c c i 
dent event  res u l ts in  a d o s e  of  1 m i l l ion ( 1 06 ) pers on- rem , but the p robabi l i ty 
o f  the event o c c urring i s  ve ry low (e . g . , once in a mi l l ion years ) ,  then the 
ri s k  wo u l d  be o n l y  1 pe rson- rem/ yea r ( 1 06 x 1 0- 6 = 1 ) . Thus , a lthough the 
consequences o f  the a c c i dent wou l d  be much highe r than the consequences o f  
the no rma l event , the a c c i dent r i s k  i s  less  than the no rma l event r i s k . The 
Lota l r i s k  i n  this  cas e  is 1 1  person- rem/yea r ,  wi th the dominant r i sk b e i ng 
the no rma l event . 



Table  2 . 2 .  Summa ry Compa r i s on o f  Ra diologi ca l Impa c t s  A s s o c ia ted with  the A l t e rna tivest 1 

Popu l a t iont2 

Long-Te rmt3 
Occup a t iona l Sho rt-Te rm ( 1 00 yea r s )  ( 1 00 t o  1 0 , 000 yea r s )  

A l te rnative 

1a Terminal f o rm , s e p a rated 
s a lt/s ludge 

1b Terminal fo rm , nonsep a rated 
s a l t/ s l udge 

2 Inte r im f o rm , fus ed s a l t  

3 I n - tank s o l i d i f i ca ti o n  

4a No a c ti o n , delay for 
10 yea rstS 

4b No a c ti o n , continued 
s t o rage in tanks 

D o s e  
(person- rem) 

1 , 800 

2 , 1 0 0  

2 , 200 

1 , 1 00 

80+ 

880 

Hea l t h  
E ffec t s t4 

0 . 2  - 1 . 4  

0 . 2  - 1 . 7  

0 . 2  - 1 . 8 

0 . 1 - 0 . 9  

0 . 008+ - 0 . 06+ 

0 . 09 - 0 . 7  

Do s e  R i s k  Hea l th D o s e  R i s k  Hea lth 
(pe rson- rem) E f f e c tst4 ( p e r s on- rem) E ffec t s t4 

340 0 . 03 - 0 . 27 2 1 0  0 . 02 - 0 . 1 7  

390 0 . 04 - 0 . 3 1 7 0  0 . 00 7  - 0 . 06 

420 0 . 04 - 0 . 34 7 0  0 . 00 7  - 0 . 06 

37 0 . 004 - 0 . 03 5 , 200 0 . 52 - 4 . 2  

1 20+ 0 . 0 1 +  - 0 . 1+ NAt6 NA 

460 0 . 05 - 0 . 37 1 2 0 , 000 1 2  - 96 

t1 R a d i o l o g i c a l  i mp a c t s  i n c l ude b o th no rma l events and a c c i dents . To obtain the r i s k , the consequences o f  e a c h  event i s  mul t ip l i e d  
by t h e  p robabi l i ty o f  t h e  event . Tot a l  r i s k  equal s  the sum o f  a l l  r i s ks . 

t2 To put popula ti o n  
t ive t ime p e r i o d s  
heal th effects i n  
deaths ) would b e : 

r i s ks in p e r s p e ct ive , b a ckground r a d i a t i on d o s e s  to the popu l a t i o n  within 80 km of W e s t  Va l ley over the respec
would be : 1 5  m i l l io n  person- rem in 1 0 0  yea r s  a nd 1 . 5  b i l l ion p e r s on- rem i n  1 0 , 000 years . To put popula t io n  
p e rspect ive , t h e  no rma l i nc idence o f  f a t a l  c a n c e r s  i n  t h a t  popula t i o n  (ba s ed on c a n c e r  deaths a s  2 0 %  o f  a l l  

300 , 000 dea ths i n  1 0 0  years and 30 mi l l i on dea ths i n  1 0 , 00 0  yea r s . 

t3 F o r  the l ong- t e rm r a d i o l o g i c a l  impa c t s , i t  was a s sumed that there woul d  be no ins t i tutional contro l ,  i . e . , that the fac i l it ie s  
a n d  wa s t e s  woul d  b e  abandoned . The re would be no monit o ring , ma i ntenance , m i t i ga ting mea sures , o r  p revention o f  human intrus i o n . 

t4 Hea l th e f fects a r e  def ined a s  b o t h  f a t a l  cance r s  and gene t i c  defects ( see S e c t i on 4 . 1 )  and a re b a s ed on 1 00 -800 hea l th e f f e c t s  
p e r  m i l l io n  person- rem . 

tS F o r  a l t e rnative 4a , only the i mpacts fo r the 1 0  yea rs o f  conti nued s t o ra ge a re give n .  The impac t s  from an a c t i o n  a l t e rnat ive 
would have to be added on . 

t6 NA = not appl i cab l e .  The long- t e rm r a d i o l o g i c a l  imp a c t  would be appr op r i a te to the a l t e rn a t ive chosen a f t e r  the 1 0-yea r delay . 

N 
I 

-0 
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Most  o f  the sho rt-term ( I OO-yea r)  population  r i s k  o f  340 person- rem (Tab l e  2 . 2 ) 
would be i ncurred during ope rat i ons , with the maj o r  component o f  the r i s k  
( 85%) res ulting from expos ure of  people a l o ng the t ranspo rta tion routes to the 
Fede ra l rep o s i t o ry and regiona l burial  ground ( unde r no rma l t ransport cond i 
t ions ) . The popul a t ion r i s k  from t ranspo rtation res ults  ma i nly f rom the 
rad iation that penet ra te s  the wa s te packages and i rrad i a tes  the people re s idi ng 
a long the t ranspo rta tion  route . 

About one pe rcent o f  the t ransportation r i s k  i s  a s s o c i ated with t ranspo rta tion 
a c c idents . Seve ral  types  o f  a c c idents invo lvi ng the di fferent kinds o f  wa s te s  
and d i f fe rent p robab i l i t i e s  o f  o c cu rrence we re ana lyzed . The acc ident r i s k  is  
domina ted by  acc idents i nvo lving LLW and TRU wa stes  (p rima r i ly because  o f  the 
l a rge numb e r  of shipments of the s e  types of wa s te ) . Howeve r ,  the acc ident 
tha t wou l d  re s u l t  in the maximum dose o f  radiation to  an i ndividua l ( 0 . 6  rem) 
woul d  be a very imp robable a c c i dent (6  x 1 0 - 5 event s / yea r) invo lving a cani ster  
o f  HLW ( d i re c t  radiation) . ( See Section  4 . 1 and  Appendix B ,  S e c tion B . 5 ,  for  
mo re deta i l s . )  

Unti l  a l l  o f  the HLW are s o l id i f i ed , the events tha t woul d  have the mos t  
s eve re rad i o l o g i ca l  cons equences to  an individual  a t  We s t  Va l ley would be 
sabo tage (2 rem) and a crash of a la rge a i rp lane into the wa s te s  ( 30 , 000 rem) . 
The s e  events have a ve ry low p robab i l i ty o f  occurrence ( 1  x 1 0 - 5 and 1 x 1 0 - 8 

events /yea r ,  respectively)  and contribute l e s s  than 5% to  the sho rt- t e rm 
p ub l i c  r i s ks a t  We s t  Val ley . These  events are d i s cussed  in mo re deta i l  unde r 
the no-action a lt e rnative 4b ( continued s to rage i n  tanks ) ,  an a lt e rna tive fo r 
whi ch the se risks  contribute s igni fican t l y  to the tota l ri s k .  

To put the 340 pe rson- rem sho r t - t e rm popul a t ion r i s k  i n  pe rspective , the 
popul a t i on within 80 km ( 5 0  mi ) of We s t  Va l ley wou l d  receive 1 5 , 000 , 000 pe rson
rem f rom natura l ba ckground rad i a t ion ove r the 1 00-yea r period . Thus , the 
addition of 340 pe rson- rem woul d  be a ve ry sma l l  inc rement . The r i s k  o f  
hea l th e ffects f rom thi s  additiona l expos ure t o  radioactivity would b e  ve ry 
sma l l : in  the range o f  0 . 02 to 0 . 27 addi t iona l hea l th effects  ( includes 
cancer deaths and gene t i c  defects ; see  Table 2 . 2  and Section 4 . 1 ) .  This  can 
be compa red to  the 300 , 000 fata l cancers  from a l l  causes tha t the pop u la t ion 
near We s t  Va l ley would norma l ly incur over the 1 0 0 -yea r period . 

Long-Term Population R i s k  

Mo s t  o f  the l ong- t e rm ( 1 00- t o  1 0 , 000-yea r )  populat ion r i s ks o f  2 1 0  p e r s on- rem 
( Tab l e  2 . 2 ) woul d  be a s s o c i a ted p rima r i ly with the potenti a l  for human intru
s ion into the buried wa s te s  and s e conda r i ly with the potenti a l  for  groundwater  
contamina tion . The cons equences to  the intruder would b e  much l e s s  than one 
hea l th e ffect ( the intrude r would receive a dose o f  about 1 rem , whi ch i s  
twice the nono ccup a t i ona l annua l l imi t ) . T o  p u t  the 2 1 0  p e r s on- rem in p e r 
spective , the population within 8 0  km (50  mi ) o f  the regiona l  burial  ground 
( a s s umed population s im i l a r  to Wes t  Va l ley) would receive 1 . 5 b i l l ion 
pe rson- rem from natural backg round radiation over the 1 0 , OOO-yea r period . 
A l s o , the r i s k  o f  adve rse hea lth e ffects  ( fata l cance rs p lus gene t i c  defe c t s ) 
f rom the 2 1 0  pers on- rem would be much l e s s  than one ( 0 . 02-0 . 1 7 ) , whi ch can b e  
compa red to  3 0  m i l lion  fata l cancers f rom a l l  cause s  that s ame population 
would norma l ly incur  ove r the 1 0 , 000 yea rs . Thes e  e s t imates  o f  long- t e rm 
impa cts  mus t b e  viewed w i th caution s ince rare natura l events , technical  and 
s o c i a l  change s , and med i ca l  p rogres s cannot be p re d i c ted so  many yea rs into 
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the future . Furthe rmore , i t  should be p o inted out that the rad i oact ivity i n  
the wa s te s  wou l d  decrease  t o  about 0 . 3% o f  the current l eve l s  i n  about 300 
yea r s  because o f  radi oact ive decay . 

2 . 1 . 1 . 3 Nonra d i ol o g i ca l  Impa cts  

Nonra d i o l o g i c a l  imp a c t s  a s sociated  with the cons t ruc t i on , ope rations , and 
demo l i t i on a ct iv i t i e s  at  We s t  Va l ley ( e . g . dus t ,  no i s e , and use  of land ) wou l d  
be sma l l  ( S e c t i on 4 . 2 . 1 ) . Only about 4 hecta res 0 0  a c r e s ) o f  land that i s  
currently i n  gra s s  and grave l and i s  a l ready dedi ca ted t o  nuc l e a r  u s e  would be 
d i sturbed by new cons t ruction . The gaseous release s , s uch a s  N02 and S02 , 
f rom implementa t ion o f  any o f  the a lte rna�ives a re e s t imated to  be we l l  below 
p r ima ry a i r  s tanda rds . A l s o , a l l  l i qu i d  effl uents wi l l  meet a l l  app rop riate 
State and Fede ra l standa rds . Al though deta i l s  a re not ava i lable , i t  i s  e s t i 
mated tha t u s e s  o f  wa te r ,  natural gas , and e l e ct r i c i ty would  b e  about the same 
as when  the fue l rep roce s s i ng p lant was ope rat i ng . The re would  be r i s k  o f  
about 53 nonfata l wo rke r inj ur ie s  and 0 . 8  wo rker deaths o f  the types  a s s o c iated 
with any indus t r i a l p roj ec t , p a r t i c u l a r l y  during mod i f i ca t i on s / cons truction , 
t ransporta t i on , and t i na 1 de contamination and decommi s s  ioning a c t i  vi ties  
( Se c t i on 4 . 2 ) . *  In  the l ong term , the re wou l d  be a potent i a l  fo r release  o f  
wa t e r  contamina t e d  w i th n i t rate s a l t s  f rom the s a l t  cake b u r i e d  in the regiona l  
bur i a l  ground ; s ome m i t i gat ive mea s u res , such a s  u s e  o f  a b inde r ,  would  de c rease  
thi s  risk  (Sect ion 4 . 2 . 1 . 5 ) . The maximum vo lume o f  LLW to b e  gene rated ha s 
been cal culated to be l e s s  than 1% of  the e x i s t ing comme r c i a l  d i sp o s a l  capa c ity 
and woul d not appreciab ly  affect comme r c i a l  was te d i sposa l .  

S o c i oe conomi c impact s - - s uch a s  e ffects on the local  e conomy , taxe s , commun i ty 
s e rv i c e s  and hous ing- -woul d  not be s igni f i cant (Sect ion 4 . 2 . 2 ) . Howeve r , 
s o c i a l  impacts  due to p ub l i c  p e r cep t i ons ( s uch as  fea r  and changes in  s o c i a l  
and gove rnmental relat ionships ) and inequ i tab l e  geograp h i c  d i s t ribut ion o f  
r i s ks might be s i gn i f i ca n t  ( Se c t i on 4 . 2 . 2 ) . S o c i a l  stud i e s  have shown tha t 
the p ub l i c  tends to focus p r ima r i ly on potent i a l  consequences o f  wo r s t - ca s e  
events , as  opposed  to e s t ima t i ng r i s ks b y  mu l t ip lying the consequences from a n  
event t imes the p robabi l ity o f  o c c u r rence o f  tha t event . Thus , the p ub l i c  
wou l d  l i kely  have a d i f fe rent percept ion o f  the r i s ks a s s o c i ated with a l terna
t ive la than is e s t ima ted by techni c a l  ana lys i s . Exa c t ly how the ent i re 
a ffected p ub l i c  (at  We s t  Va l ley , a l ong t ransp o r ta t ion route s , and a t  di spo s a l  
s i te s )  would pe rce ive the r i s ks a s s o c iated wi th th i s  a l t e rnat ive i s  n o t  known . 

2 . 1 . 1 . 4 Ins titu t i ona l I s s ue s  

The re a re s eve ra l maj o r  inst itutiona l i s s ue s  tha t need to be who l ly o r  p a r 
t ia l ly re s o lved and that could a f fect the ac tua l imp l ementa t ion o f  thi s a l te r
nat ive 1 a  ( Se c t ion 4 . 3 ) , espec i a l ly :  

u . S . Envi ronmenta l P rotect i on Agency/ U . S .  Nuc l e a r  Regu l a t o ry Comm i s 
s ion ( EPA/ NRC ) standa rds fo r HLW d i sp o s a l , whi ch have not been 
fina l i zed and may de lay imp l ementa t ion of thi s  a l te rna t ive . 

*Some o f  the i nj u r i e s / deaths would  o c c u r  d u r i ng transpo rtat ion  a c t i v i t i e s  and 
wou l d  in.vo lve members  of the gene ral  p ub l i c  as we l l  as wo rke r s . Howeve r ,  i t  
wa s not po s s ib l e  t o  s epa rate out the p ub l i c component ( Se c t ion  4 . 2 . ] . 4 ) . 
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• Transpo rtat i o n  regu l a t i ons and j ur i s d i c tions (particula rly the 
recent attemp t s  by s tates  and local  governments to control tran s 
portati on o f  ra dioact ive materia l s ) , whi ch may de lay o r  modify 
imp lementat i on o f  thi s a l t e rnative . 

. Ava i l ab i l i ty o f  a Fede ra l rep o s i t o ry , which i s  s ubj e c t  to a separate 
Depa rtment of  Ene rgy de c i s i on-mak ing p roce s s  and whi ch may cause  
l onge r o r  shorter temporary s t o rage of  the s o l i d i f ied HLW and TRU 
wa stes  a t  Wes t  Va l l ey .  

Ava i lab i l i ty of  a regional burial  ground , whi ch wi l l  be  determined 
by the states invo lved and which may cause l onge r o r  shorter tempo
rary s torage o f  LLW and s a l t  cake be fore disposal . 

2 . 1 . 2 Alterna t ive 1b  - Ons ite  Proce s s ing to  Te rminal Wa ste Form 
(Nonsepa ra ted Salt/S ludge ) 

2 . 1 . 2 . 1 De s c ription and Techn i c a l  Aspects  

A l te rna t ive 1 b  (Figure 2 . 2 ) i s  a va r i a t i on of  a l t e rnative la o In  p ro c e s s ing 
the wa s te s , the re would be no sepa rat i on o f  the supe rnate from the s ludge , no 
ion-exchange and concentration of  radioac tive e l ements from the s upe rnate , 
and , hence , no p roduction o f  s a l t  cake . I n s tead , the s l udge p lus  s up e rnate 
mixture would be sol idified  in b o ro s i l i cate g l a s s  ( Appendix B ,  Section B . 2 ) . 
The re i s  l e s s  techn i ca l  expe rience wi th this proce s s  than with the p ro c e s s  for 
a l te rna t ive 1 a .  A l s o , a much greater vo lume o f  s o l i d i fied  HLW ( 1300 cani sters ) 
would have to be stored , transp o rted , and disposed  in  a Fede ra l repo s i to ry 
(Append ix B ,  Sections B . 4  and B . 5 ) . The ab sence o f  s a l t  cake , howeve r ,  would 
reduce the volume and thus the number  o f  shipments o f  non-HLW . 

The fa c i l ity needs wou l d  b e  bas i cal ly the same as  fo r a l te rnative l a , except 
tha t  the s ize of the b u i l ding for the tempora ry s to rage o f  HLW onsite  would 
have to  be about four t ime s a s  la rge to accommodate the g reater  vo l ume of  
s o l i d i fied wa s te s , and the s i ze o f  the bui lding for the tempora ry s t o rage o f  
LLW woul d b e  sma l l e r  because o f  the ab sence o f  s a l t  cake . The treatmen t  o f  
the tanks , LLW , and TRU wa s tes , and the decontaminati on and dismantlement o f  
the faci l i t i e s  would b e  the same a s  f o r  a l te rnative 1 a . ( See Appendix B fo r 
deta i l s . )  

The s tart  o f  s o l i d i fi c a t ion wou l d  be delayed because o f  greater re search and 
deve lopment needs . A l s o , the a ctua l s o l idi f i ca t i o n  p ro c e s s  wou l d  take longe r .  
Howeve r ,  the t ime needed fo r comp letion  o f  this  a lternative depends mo s t ly on 
the ava i l ab i l ity of  a Fede r a l  repo s itory and hence the total t ime to  comp lete 
the p roj ect  wou l d  be about the s ame a s  fo r a lte rna tive l a , that i s , 20 years . 
I f  p re l imi na ry resea rch and development and des i gn wo rk  were s upported a t  the 
same leve l s  as fo r a l te rnat ive l a , the actual  s o l idi f i ca t ion could  begin  about 
the same t ime , and the ent i re p roj e c t  could be comp leted by about the s ame 
time ( 2000 ) . It i s  s im i l a rl y  a s s umed that institutiona l cont ro l s  wou l d  rema in  
anothe r  80 yea rs  o r  a total  o f  1 00 yea rs . Uncerta int i e s  regarding thi s s chedu l e  
wou l d  b e  the s ame a s  d i s cussed  fo r a lternative 1 a . 

Much o f  the eng inee ring and s c i e nti f i c  e ffo rt nece s s a ry before imp l ementa tion 
would be the same a s  f o r  a l terna t ive la  and would  i n c l ude : cha racte rizati on 
o f  the wa s te s , a s s e s sment of  the current cond i tion o f  the tanks and wa s te 
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Waste Form (Nonsepa rated Sa l t/Sludge ) . 
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removal p ro cedure s , des ign o f  the mod i f i ed and new fa c i l i t ie s , and deta i led 
sa fety analys i s . The d i f fe rences in  e f f o rt re l a te to  the d i f fe rent p ro c e s s e s . 
Alternat ive lb wo uld requ i re mo re deve lopment o f  systems for removal o f  n i t rogen 
oxides and s u l f u r  oxides f rom the o f f - ga s e s ; des i gn and t e s t i ng of a remotely 
ope rated c e rami c mel te r  unde r  co r ro s ive cond i t ions fo r a l ong period  o f  t ime 
at high tempera ture ( 1 4000 C ) ; development o f  g l a s s  f o rmulat ions w i th high 
n i t rate and sul fate  content s ; and deve lopment o f  mater i a l s  fo r ope ra t i ng a t  
highe r tempe ra t ures  in a co rros ive envi ronment . 

2 . 1 . 2 . 2  Rad i o l o g i c a l  I mpa cts  

The oc cup a t iona l do s e s  fo r a l te rna t ive 1b  (2 100  person- rem) woul d  be s l i ghtly 
g reater  than fo r a l t e rnative la  (Tab l e  2 . 2 ) , due to the hand l ing of much 
l a rger numbers  of HLW cani s t e r s . The sho rt - te rm ( 1 00-ye a r ) popula t i on r i s k  
( 3 9 0  p e r s o n - rem , 0 . 04-0 . 3 1 hea lth e f fects ) would  a l s o  be s lightly g reate r due 
to the l a rger numb e r  of shipments of HLW . However ,  the long - t e rm popul a t ion 
r i s k s  (70 pe rson- rem , 0 . 00 7 - 0 . 06 hea lth e f fects ) would  be l e s s  because the re 
would  b e  no radioact ive s a l t  cake a t  the reg iona l burial  ground and , thus , 
l e s s  potenti a l  r i s ks from human intrus ion and g roundwa ter  contamina tion . The 
a c c ident cons iderat ions would  be about the s ame as for  a l t e rnative 1 a . ( See  
Section  4 . 1 and  Appendix  B fo r detai l s . )  

2 . 1 . 2 . 3  Nonradiological  Impa cts  

F o r  a lt e rna tive 1 b , there would  be r i s k  o f  s l ightly mo re wo rker i nj uries  (56 ) 
and deaths 0 . 0 ) , p rima rily  because o f  the la rger numb e r  o f  shipments o f  
radioa c t ive was t e s  ( Section  4 . 2 . 1 ) .  A l te rnat ive 1b  has no potent i a l  for  
n i t ra te contamina t ion o f  wa s t e s  because  there woul d  b e  no  salt  cake . Other
w i s e , the nonradio logical  and s o c i a l  impa cts  fo r a l ternative lb would  be about 
the s ame a s  for a l t e rna t ive 1 a . 

2 . 1 . 2 . 4  I n s t itutional I s s ue s  

The ins t i tutiona l i s s ue s  would be b a s i c a l ly the same fo r a l t e rnat ive 1b  a s  fo r 
a l t e rnat ive la  (Section 4 . 3 ) . 

2 . 1 . 3 A l t e rnative 2 - Interim Wa s te Fo rm 

2 . 1 . 3 . 1 Desc ription and Techn i c a l  Asp e c t s  

I n  a l te rnative 2 (Figure 2 . 3 ) , the l iqui d  HLW w o u l d  be removed f rom the tanks 
as i n  a lternative 1 a . Howeve r ,  the HLW would  then be converted to an interim 
form , fused  s a l t , "/' whi ch could be immediate ly shipped to  a Federal wa ste  
fa c i l i ty .  The HLW would l a te r  b e  p roces sed  to  a te rmina l fo rm , b o ro s i l i cate 
gla s s , "/" "  a long with the much la rger vo lume of o the r HLW . Imp lementa tion  of 

*Fu s ed sa l t ,  a t e rm u s ed here to indicate a mono l i thi c res o l i d i f ied s a l t , is  
the interim form a ssumed fo r purpo s e s  of ana lys i s  i n  thi s  E I S . Fused s a l t  
i s  HLW whe rea s the s a l t  cake i n  a l te rnative 1 a  i s  LLW . The fina l d e c i s ion  
on  inte r im wa s t e  f o rm , i f  a l te rnative 2 is  s e lected , will  be  made by 1 9 8 4 . 
See Appendix B ,  Section B . 2 ,  fo r a d i s c u s s ion  o f  interim was te forms . 

"/��Bo ros i l i cate g l a s s , p roduced by the nonsepa rated p ro ce s s , i s  the termina l 
form p roduced a t  an o f f s i te Federal  wa s t e  fac i l i ty a s sumed fo r purpos e s  o f  
ana lys i s  i n  thi s E I S . 



WASTES PROCESS/TREATMENT 

SOLID 
INTERIM-FORM I-___ � 
H IGH-LEVEL 

WASTES 

DECONT AM I NATION 
W ITH ACIDIC AND 

CAUST IC SOLUTIONS 

STABIL IZE 
IN PLACE 

WITH CEMENT 
(ENTOMB) 

GASEOUS AND 
UQU ID EFFLUENTS 

2- 15  

D&D OF 
FAC IL IT IES 
USED I N  

SOLI D I F I CA T I  ON 

*** 

STORAGE/TRANSPORT 

TRANSPORT V IA RAIL 
TO OFFS ITE FEDERAL 

WASTE FAC I LITY 

*** 

D ISPOSAL 

- - - -+ 

D ISPOSE IN 
FEDERAL REPOS ITORY 

STORE ONSITE IN 
NEW TEMPORARY LLW 
STORAGE FAC IL ITY 

I-----i BURY IN REGIONAL 
BURIAL GROUND* 

* THE O PT I ON OF D I SPOS I NG THE LOW-LEVEL WASTES I N  THE E X I S T I NG NRC-L I CENSED BUR I AL GROUND 

I S  D I SCUSSED I N  SECT I ON 2 . 2 . 6 .  
** THE E X  I S T  I N G  SPENT FUEL POOL I S CONS IDERED T O  B E  PART O F  THE MAl N PROCESS B U  I L D  I N G  THAT 

MAY B E  USED IN SOL I D I F I CAT I O N .  BEFCRE IT COULD BE D I SMANTLED, THE E X I S T I NG SPENT FUEL 

WOULD HAVE TO BE TRANSPORTED OF FS I TE TO SOME UN I DENT I F I ED LOCAT I O N .  EVENTUAL TRANSPOR-

TAT I O N  AND D I SPOSAL OF TH I S  SPENT FUEL WOULD BE COMMON TO ALL THE ALTERNAT I VE S .  

*** DECONTAM I NAT I ON A N D  DECOMM I SS I ON I NG OF THE O F F S I TE FAC I L I T I ES WOULD BE PART O F  THE 

DEPARTMENT ' S WASTE PROG RAM AND IS NOT CON S I DERED TO BE PART OF TH I S  ALTERNAT IVE . 

F i gure 2 . 3 .  Al t e rnat ive 2 - Ons i te Proce s s ing to 
I nte rim Wa s te Fo rm .  

D ISPOSE IN 
FEDERAL REPOSITORY 

BURY IN REG IONAL 
BURIAL GROUND* 

D ISPOSE IN 
FEDERAL REPOSITORY 



2 - 1 6  

thi s  alte rna tive ha s the advantage o f  delaying the de c i s ion o n  the approp riate 
termina l wa s te form for  the We st  Val l ey high-leve l wa stes . S o l i d i fication o f  
the HLW a t  Wes t  Val l ey wou l d  invo lve evap o ra t ion o f  the wate r , heat ing the 
resulting s a l t  unt i l  it me l ted , and a l lowing the s a l t  to  s o l i d i fy as it cooled 
( Append ix B ,  Section B . 2 ) . The p ro c e s s ing tempe rature a t  Wes t  Va l l ey wou l d  be 
much lower (about 350°C a s  compa red to 1 0 S 0 0 C )  and , therefo re , o ff-gas contro l 
would be less  d i f f i c ul t . *  Howeve r ,  the radi a t ion and chemical  s tab i l ity o f  
the fused- s a l t  inter im was te form may p re s ent d i f f i culties  w i t h  regard  to 
s to rage safety--e . g . , intera c tions wi th containers , gas p roduction leading to 
p o s s ib l e  container p re s s u r ization , and high s o l ub i l i ty o f  the fused  s a l t  in 
wa te r . This method wa s the s ubj ect o f  a Depa rtment resea rch and deve lopment 
p rogram ( Appendix B ,  Section B . 2 ) . 

The inte rim- f o rm wa stes  would be p a c kaged ( in s te e l  cani s ters ) and t ransp o r ted 
by ra i l  ( in ca s ks ) to a Federal  was te fac i l i ty ,  whe re the wa s tes  would be 
temp o ra r i ly s to red . ';" ';" Late r , the was tes wou l d  be p roces sed into a terminal 
form a long with the much la rger vo l ume of  othe r  HLW . Eventua l ly ,  the termina l 
form HLW wou l d  be t ranspo rted b y  ra i l  to a Fede ra l repos i t o ry fo r pe rmanent 
d i sposa l . ( See Appendix B for  deta i l s . )  

As in a l te rna t ive l a , the existi ng repro c e s s i ng building would be decontami
nated , and  the fac i l i ties  would  be modi fied to  ac commodate the s o l idi ficat ion 
equipment . Howeve r ,  the modi fications wou l d  not have to  be a s  extens ive and 
there wou l d  be no need to  b u i l d  a new fac i l i ty for  temp o ra ry sto rage of  s o l i d i 
fied HLW . O n  the o the r  hand , the re would be  a need f o r  a n  add i t i ona l fa c i l i ty 
a t  an offs i te Federal  was t e  s o l i d i f icat ion fa c i l ity that would  p rovide f o r  
temporary s t o rage o f  the wa s tes , hand l ing of  the wa ste  containers , t rans fer of  
the wa s tes  to termina l - fo rm proce s s in g ,  and decontamination o f  the empty 
cani s ters . 

As in alte rna t ive l a , la rge amounts o f  LLW and TRU was tes would be gene rated 
at  Wes t  Va l ley and t ranspo rted and d i spo sed in a regiona l b u r i a l  ground and 
Federal  repo s i t o ry ,  respect ive ly ( Appendix B ,  Sections B . 4  and B . S ) . Howeve r ,  
no s a l t  cake would be gene rated . Sma l l  add i tiona l amounts o f  low- level and 
TRU wa s tes  woul d  be generated at  the offs ite faci l ity during termina l - fo rm 
p roces s ing . 

Othe r a c tions a t  We s t  Va l l ey would  be the same a s  in a l te rnative 1 a  with 
respe c t  to  entombment o f  the tanks and the decontaminat ion and dismantl ement 
of the b u i ldings . ( See Appendix B ,  Section B . 6 ,  for  deta i l s . )  The total  t ime 

*At the a s s umed Fede r a l  was te fa c i l i ty where the wa stes  would eventua l ly be 
p ro c e s s ed to a te rmina l form ,  the off-gas control cons iderat ions would be 
s im i l a r  to tho s e  di s cu s s e d  fo r a lternat ives 1a and lb . 

**Fo r purposes  o f  analys is  in this E I S , i t  was a s s umed that : an o f f s i te 
Fede ral  wa ste  fa c i l i ty wou l d  be 1600 km ( 1000 mi l e s ) f rom Wes t  Va l ley ; the 
s ite woul d  have natura l features s imi l a r  to tho se at the Savannah R ive r 
s ite in South Carol ina ; the termina l - fo rm p roces s wou l d  be s im i l a r  to  the 
p ro c e s s  des c ribed for  a l te rnative 1b (nonsepa rated s a l t/ s ludge ) ; decontami
nat ion and decommi ss ioni ng o f  the o ffs i te fa c i li t i e s  would  be  part  of  the 
Fede ral  wa s te program and not p a r t  o f  the We s t  Va l l ey p roj ect ; and the 
d i s tance from the offs ite faci l i ty to a Fede ral repos i to ry would be 
4800 km ( 3000 m i l e s ) .  
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to comp le te the activities  a t  Wes t  Va l l ey woul d  be about the same for a lterna
t i ve 2 a s  fo r a lt e rnative l a . The unce rta inties  rega rding t ime that were 
d i s cussed  fo r a l te rna t ive 1 a  a re a l s o  app l i cab l e  to a l te rnative 2 .  Mo reove r ,  
s ince a l te rnat i ve 2 would i nvo lve o f f s i te process ing , the re would b e  add i t i ona l 
unce rta inty a s s oci ated with date o f  comp le t i o n . 

Much o f  the engineering and s c ient i f i c  effort nece s s a ry before imp lementat ion 
o f  a l te rnat ive 2 woul d  be the same as  for a l ternat ive la o Add i t i ona l work 
nece s s a ry would include : ( l )  better chara cteriza tion  o f  the p hys i c a l  and 
chemi c a l  p rope r t ies  of fused s a l t  and ( 2 )  deve lopment  of wipe d - f i lm evapor
ators  for use w i th radioactive so l uti ons for  extended periods  in  a remote 
envi ronmen t s o  a s  to minimize the need for ma intenance and a s s o c iated o ccupa
t i ona l exposure s . ( See Appendix B ,  Section B . 2 ,  for  detai l s . )  

2 . 1 . 3 . 2  Radio l og i c a l  Impacts  

The re would be s l i ghtly highe r occup a t ional doses  ( 2200 pers on- rem) and s ho rt
term population  r i s ks ( 420 person- rem , 0 . 04-0 . 34 health  effe c t s ) for  a l ter
native 2 (Tabl e  2 . 2 ) , p rima r i ly because  o f  the greater  d i s tances fo r transpor
tation o f  the HLW ( transp o r ted twi ce for a tota l dis tance o f  6400 km ins tead 
o f  4800 km) . The long-term population r i s k  ( 70 pe rs on- rem , 0 . 00 7 -0 . 06 hea l th 
e ffects ) woul d  be l e s s  because the re woul d  be no s a l t  cake to  dispose  a t  the 
reg i ona l bur i a l  ground and , thus , l e s s  r i s ks from p o tenti a l  human intrus i on 
and groundwater  contaminat ion . The re would be a sma l l  addi ti ona l amount o f  
LLW p roduced , a nd p robably d i sposed , a t  a n  o ffs i te Federa l was t e  faci li ty .  
Howeve r ,  this amount would be fa r l e s s  than the l arge amount o f  s a l t  cake 
a s s o c iated with a l t e rnative l a . ( See Section  4 . 1  and Appendix B for deta i l s . )  

2 . 1 . 3 . 3  Nonradiological  Impa cts  

The re would be s l ightly greater risk of  worker inj uries  ( 6 1 )  and deaths ( 1 . 1 ) 
( Section  4 . 2 . 1 ) . Otherwi se , the nonradiological  and s o c i a l  impa cts  woul d  be 
about the s ame for a lternat ive 2 a s  for a lternative 1a ( Section  4 . 2 ) . 

2 . 1 . 3 . 4  I n s ti tu tiona l I s s ue s  

The i n s t i tutional i s s ue s  would be about the same a s  for a l t e rnative l a , except 
that ( 1 )  add i t i onal  nego t i a tions may be requi red w i th a no the r s tate for tempo
rary s to rage of  the  interim-form wa s tes  unti l  furthe r p roce ss ing to  a terminal  
form , (2)  lega l p rovis ions may be nece s s a ry fo r acceptance o f  the Wes t  Va l ley 
comme r c i a l  was t e s  for p r o c e s s ing a t  a Federa l was te fa c i li ty ( Se ct i o n  4 . 3 ) , 
and ( 3 )  there i s  uncerta i nty about when and where a Federal  wa s te - s o l i d ification  
fa c i l i ty w i l l  be  ava i lab l e . 

2 . 1 . 4 Altern a t ive 3 - I n-Tank S o l i d i f i cation  

2 . 1 . 4 . 1 Desc rip t i o n  a�d Techn i c a l  Aspects 

Alternat ive 3 (Figure 2 . 4 ) i s  s ub s ta nt ia l ly d i fferent from a l t e rnat ives l a , 
1 b , and 2 .  The p rocess  appears  t o  be l e s s  comp l ex , but there has been ve ry 
l it t l e  techn i c a l  exp e rience with i t .  The was tes  would be removed from the 
tanks in batches , evapo rated to reduce the volume , mixed with cement and o ther 
add i t ive s , and the mixture returned to  an exi s ti ng empty spa re tank ( Appendix B ,  
Section  B . 2 ) . The s o l i d i f ied was tes  woul d  require ? c tive cool ing for  about 
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F igure 2 . 4 .  Alternat ive 3 - I n-Tank S o l idi fication . 
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1 0  yea rs (via wa t e r  p ipes  through the cement ) .  
emp t ied o f  the l iquid wa stes  would be f i l l ed 
Section B . 6 ) . 

The o the r tanks tha t ha d been 
wi th cement (Appendix B ,  

The exis ting rep roce s s ing fa c i l i ty would need to be decontaminated and a few 
mod i f i ca t ions would be ne c e s s a ry .  A LLW t reatment fa c i l i ty would be used , but 
the two buildings for tempo rary s t o rage o f  high- leve l and l ow- l eve l wa s te s  
woul d  no t b e  needed . The re would  a l s o  be n o  need for  t ranspo rtation o f  the 
TRU wa stes  to  a Federal repos itory , s ince a l l  wa s t e s  would rema in at  Wes t  
Va l l ey .  S o l id l ow- leve l and TRU wa stes  would b e  buried in  the exi s ting 
NRC - l i censed burial  ground . Such ons ite buria l wa s a s s umed because the much 
more potent i a l l y  haza rdous HLW conta ining mos t  of the TRU e l ements would  be 
l e ft ons i te in cement in the tanks . The vo l ume of s o l id LLW and TRU wa s tes  
woul d be sma l l e r  because the fa c i l i ties  used fo r s o l i d i fi ca t i on woul d not be 
di smant led . Tempo rary s to rage , t ransporta tion , and offs ite d i sp o s a l  o f  these 
was te s  would  not be nece s s a ry .  

The fac i l i ties  used for the mixing o f  the HLW with the cement and the LLW 
treatment fa c i l i ty would  be decontamina ted , entombed ( instead o f  dismant l ed , 
Appendix B ,  Sect ion B . 6 ) , and l e ft ons i te . ';" Since the HLW would  be l eft 
ons i te , it  would be mo re reas onable to entomb the fa c i l i t ie s  ra the r than to 
di smantle them , thus avo id ing s ome occupational  exposures  and do l lar  c o s t s . 

The t ime for  comp letion o f  HLW s o l i d i fi ca tion and final de contamina tion and 
decomm i s s ioning would be about 8 yea rs  ( fo r  contracts , cons t ruction/mod i fi c a 
tions , s o l i d i fi ca tion , and decontamina tion and entombment ) ins tead o f  the 2 0  
yea r s  fo r a l te rnat ive la . A n  add it iona l  1 0  yea rs would be requ i red fo r the 
active coo l ing o f  the wa s t e s . Thus , the comp l e t ion date would  s t i l l be about 
the yea r  2000 . I n s t i tutiona l contro l s  would rema in  in e ffect fo r a total  o f  
1 00 years . The uncerta inties  i n  the s chedule wou ld be s im i l a r  to  tho se dis 
cussed  for a lte rna t ive la , except tha t the ava i lab i l ity o f  a Fede ral  geo logic  
repo s ito ry would  not be a fa cto r .  

The engineering and s c ient i fi c  e ffort nece s s a ry for a l t e rna t ive 3 would  be 
s im i l a r  to tha t fo r a lte rna t ive 1a  because the fo l l owing would  s t i l l  be  
requi red : was te cha ra cte r i za t i on , a s s e s sment o f  the tanks and devel opment of  
waste remova l p ro cedure s , and s a fety ana lyse s . Othe r needed wo rk would inc l ude 
s tudi e s  on concrete fo rmula tions , chem i c a l  and radiological  s tab i l ity , struc
tura l ana l ys i s  o f  the  spa re Tank 8D 1 , d i s tribution o f  the poured  cement in  the 
tank , and des ign o f  the cool ing sys tem . 

2 . 1 . 4 . 2  Radio logica l Impacts  

The occupa t iona l dose fo r alte rnat ive 3 ( 1 , 1 00 person- rem ; Tab le 2 . 2 ) wou ld be  
l e s s  than that fo r a l t e rnat i ve la  because the proce s s  is  l e s s  comp lex , the 
high- and low- leve l wa s te s  would requi re l e s s  handl ing and no o f fs i te t rans 
p o rta t ion , and the fac i l i t i e s  would be entombed ra the r than dismant led . The 
s ho rt - t e rm popul ation  r i s ks ( 3 7  pe rson- rem , 0 . 004-0 . 03 hea l th e ffects ) wo uld  

*In contra s t  to a lt e rna t ive l a , i t  might be pos s ible  to  leave the spent fue l 
pool and exi s t ing spent fue l fo r a l onge r period o f  t ime because the build ings 
would no t be di smantled . 
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be much le s s , p rima ri ly because no offs i te t ranspo rtation o f  wa s t e s  woul d  be 
nee ded . Howeve r ,  the long-te rm ( 100- to 10 , 000-ye a r )  popula t ion risks  
(5 , 200 pe rson- rem , 0 . 52-4 . 2  hea l th effects ) would be  much greater  than for  
a lte rnative l a , p rima ri ly because  it  i s  a s s umed that  the re would be no ins t i 
tutiona l controls  (no monito ring , p revention of  intrus ion , etc . )  and , thus , 
potent i a l  r i s ks from human intrusion into and groundwater contaminat ion from 
the sol i d i f ied wa s tes  left in the ground nea r  the surface . The dose to a 
pe rson intruding into the conc rete was tes a fter 300 yea rs would be 3 rem , 
p rima r i ly because of  the decay o f  radioactiv i ty in the wa stes  and the attenua 
t i on o f  rad i a t ion due to the effects  o f  the shielding conc rete . The health  
r i s ks woul d  s t i l l  be low--between 0 . 5 2  to 4 . 2  additiona l hea l th ef fects ( fa t a l  
cancers pl us gene tic  defects ) i n  the exposed popu lation , a s  compa red with 
30 m i l l ion cancer dea ths from a l l  causes  ove r the 1 0 , 000-yea r  pe riod in the 
population within 80 km (50  m i l  of Wes t  Va l ley . As in alternative l a , the 
amount o f  radioac tiv ity in the wa stes  would be reduced to about 0 . 3% of the 
current leve l i n  about 300 yea rs because of radioa ctive decay . ( See Sec
tion 4 . 1  and Appendix B fo r deta i l s ) .  

2 . 1 . 4 . 3  Nonradio logi c a l  Imp a c t s  

Fo r a l te rna tive 3 ,  the r i s k  of  wo rke r inj uries  ( 25 ) and deaths ( 0 . 27 )  would b e  
much l e s s  and would o ccur mo st ly during modi f i cations/ cons truction and ons ite 
disposal  ( i nstead of modi ficat ions / cons truction , de contaminat ion and de comm i s 
s ioning , and transpo rtation) ( Se ct ion 4 . 2 . 1 ) . The maj o r  s o c i a l  imp a ct would 
s t i l l  be fea r and change s in s o c i a l and gove rnmenta l relationships due to 
plili l i c  pe rcept ion of ris ks , but the geographic  d i s t ribution o f  risks  wo uld be 
very di ffe rent because a l l  ri s ks would rema in at  Wes t  Va ll ey (Section 4 . 2 . 2 ) . 

2 . 1 . 4 . 4  Institut iona l I s s ues  

The ava i l ab i l ity o f  a Fede ra l repos ito ry would not be an  i s s ue in this  a l te rna 
tive . Howeve r ,  the s o l idi fied was tes would p robably not meet the fina l EPA/NRC 
stand a rds fo r HLW d i spos a l  because o f  the hi ghe r r i s k  a fter 100 yea rs when 
ins t i tut iona l cont ro ls  a re a s s umed to be wi thd rawn . The permanent d i sp o s a l  o f  
the HLW at We s t  Va l l ey would make the s ite a defa cto high- leve l radioactive 
wa s te rep o s itory and NRC l i cens ing might be requ i red . In a ddi t ion , the exi s t 
ing l eg i s lation (Appendix C )  would have to b e  changed because  it current l y  
ca l l s fo r transpo rtat ion and d i sp o s a l  o f  the West  Va l l ey wa s tes i n  a Fede ral  
repo s ito ry .  The va r ious other  i ns titutiona l i s s ues would  be  b a s i c a l ly the 
s ame as f o r  a l te rna tive l a  ( Section 4 . 3 ) . 

2 . 1 . 5 Al te rnat ive 4a - No Action ( De l ay 1 0  Yea rs ) 

2 . 1 . 5 . 1 Des c ription and Te chni c a l  Aspects 

In a l te rnative 4a (Figu re 2 . 5 ) , the p roj ect would be delayed fo r 10 yea rs and 
then t he s o l idi f i cation  a l te rna tives wou l d  be recons idered . During the 1 0-ye a r  
delay p e riod , moni to r i ng and ma intenance o f  t h e  ex i s t ing f a c i l i t i e s  would be 
conti n ued . Afte r 1 0  yea rs , one of the othe r a l ternat ive s ( l a ,  1 b , 2 ,  3 ,  
o r  4b)  o r  a new a l te rnative wo uld be cho s en . The fa c i l i ty needs , p roce s s ing , 
wa s tes  gene rated , transporta tion , time , and enginee ring and s cient i f i c  effo rt 
neces s a ry be fore imp lementa t ion would  be app rop riate to the a l te rna tive chosen . 
The s i te - spec i f i c  engineering and s c i enti f i c  effort ne ce s s a ry might be l e s s  
because the re wou l d  b e  1 0  mo re yea rs o f  resea rch and deve lopment befo re a 
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dec i s ion wa s made . A l s o , ongo ing sys tems ana lys i s  s t ud i e s  o f  waste fo rm/ 
repos i to ry interact ions m i ght a l l ow for  a better cho ice  o f  wa s te fo rm a t  tha t 
t ime . ( See Append ix B ,  Sect i on B .  7 ,  fo r de t a i l s . )  

2 . 1 . 5 . 2 Rad io l o g i c a l  Impacts  

The re would  be  o c cup a t i onal exposure in  a l te rna t i ve 4a  ( 8 0  pe rson- rem ; 
Tab le 2 . 2 ) during mon i t o ring and ma i ntenance a c t i v i t i e s  for  1 0  mo re yea r s . 
Howeve r ,  there i s  a pos s ib i l i ty tha t the tot a l  o ccupat iona l dose  wou l d  be l e s s  
because temporary sto rage o f  the wa s tes  a t  We s t  Va l ley  wou l d  not b e  needed i f  
a Fede ra l repo s i to ry and regional bur ia l ground were ava i lable  for imme d i a te 
d i spo s a l  a s  these  wa stes  we re gene rated (wo rke rs would  not have to handl e  the 
was tes as much ) . ( See Section 4 . 1 and Append ix  B ,  Sect i on B . 4 ,  for deta i l s . )  

In  the 1 0  yea rs , the radi o a c t i v i ty would de c rease  by about 25% o f  the current 
amount , hence tend ing to l ower the population r i s k .  On the othe r h a nd , the 
a dd i t iona l 1 0  yea rs of s to rage of th e HLW in the mo re haza rdous l iquid  fo rm 
would tend to increase  the short - t e rm popu l a t i o n  r i s k .  A l s o , during the s h o rt 
term , the que s t i on of  the current condit ion o f  the tanks would  be mo re impo rtant  
(Append ix  B ,  S e c t i ons B . 1 and  B . 7 ) .  On  ba l a nce , the 1 0 -ye a r  de lay would 
s l i ght ly i n c re fl s e  the overa l l  short- t e rm population  r i s k  a t  We st  Va l ley 
( 1 20  person- rem , 0 . 0 1 -0 . 1  hea l th e ffects  during 1 0  yea rs  p l us the r i s k  a s s o c i 
a ted wi th ano the r a l t e rnative ) . The long- term popul at ion r i s k  would be app ro
p r ia te to the a c t i on a l terna t i ve chosen a fter the 1 0 -yea r de lay . ( See 
Section  4 . 1 for deta i l s . )  

2 . 1 . 5 . 3  Nonrad i o l og i c a l  Impacts 

The nonra d i o lo g i c a l  imp a cts fo r a l te rna t i ve 4a wou l d  be the same a s  tho se  fo r 
whateve r a l te rna t i ve wa s chosen a fter  10  yea r s ; t hey wo uld s imp ly be de l ayed . 
The s o c i a l  impacts  at  Wes t  Va l ley a s s o c i a ted with pub l i c  pe rception o f  r i s ks 
would  probably increa s e , a l though s o c i a l  impacts e l s ewhe re ( t ranspo rta tion 
rout e s , d i spo s a l  s i tes , etc . )  would  be de layed . 

2 . 1 . 5 . 4  I ns t i tut i ona l I s s ues  

The maj o r  advantage for  a l te rna t i ve 4a i s  tha t a delay  o f  1 0  yea rs wou ld a l low 
more t ime fo r several  i ns t i t ut iona l i s s ue s  to be who l ly o r  partia l ly reso lved 
( Section  4 . 3 ) . Delays  wo uld a l s o  a l l ow more t ime to s tudy techn i ca l  i s sues 
s uch a s  the HLW d i spos a l c r i te r i a  and the s it ing and constructi on o f  a Fede ra l 
repo s i to ry and a regi o na l  buria l  gro und . Res o lution o f  the se i s sues might 
cause the va r ious a l te rnat i ves  to be viewed d i fferent ly from both a techn i ca l  
and s o c i a l  po i nt o f  view , and new reasonab le a l te rna tives  might become evident . 
Howeve r ,  s o l i d i f i ca t i o n  o f  the wa stes  has a l ready been delayed fo r 1 6  yea rs . 
Although the conta i nment has not fa i led and there have been no releases  o f  the 
l i qu i d  wa s tes to the env i ronment , the greater the delay , the greater the 
chance fo r such releases . 

I f  a l te rnative 4a were chosen , th�re m ight a l s o  have to be amendments to the 
e x i s ting legi s la t i on and agreements because i f  the Department of Ene rgy takes 
no  a c t ion , respons ib i l i ty fo r the moni t o r i ng and ma i ntenance of the s ite might 
revert to the State o f  New Yo rk . 
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2 . 1 . 6 Alternative 4b - No Acti on ( Continued S to rage in Tanks ) 

2 . 1 . 6 . 1 Des c ription and Techn i c a l  Aspects  

I f  the Depa rtment of  Ene rgy took no  action to sol i d i fy the l i quid HLW , s to rage 
in the tanks woul d  continue ( a l te rnat ive 4b ; F igure 2 . 6 ) . Ove r the next 
1 00 yea rs of a s s umed institutiona l control , the wa stes  would be transferred to 
new tanks as nece s s ary ( th ree t ransfers during the 1 0 0 -yea r pe r iod were a s s umed 
for purpos e s  of  ana ly s i s  in  thi s  E IS ) . New tanks would be cons tructed to 
rep l a c e  the old  tanks . The fi rst  remova l of wastes  from the tanks would be 
the same as in a l t e rnat ive l a . Subsequent remova l s  would not be as d i fficult 
because the new tanks would be des igned to  fa c i l i tate  wa s te trans fe r ,  a s  wel l  
a s  cleaning o f  the o l d  emptied tanks . The exi s ting tank venti lat ion and 
o ff-gas sys tem woul d have to be rep la ced about eve ry 25 years . Some p rovi s ion 
for evaporation o f  the wa stes  would be needed to compensate for the add i t ion 
o f  wate r to rinse  the old  tank at each trans fer . See Append ix B ,  Section B . 7 ,  
for deta il s . )  

I t  wa s a s s umed tha t the emptied tanks would be fi l led with cement and left 
onsite . The LLW and TRU was tes  gene rated during s to rage and tank t ransfe rs 
wou ld be t rea t ed in the exi s t ing LLW t rea tment fa c i l ity , with both gaseous and 
l i quid  effluents being released . The s o l i d  LLW and TRU wa stes  would be buried 
ons ite in the NRC - l i censed buria l ground . All exi s t ing bui ld ings would cont inue 
to be l e ft ons i te and gua rded . In cont rast  to al te rna tive l a , the fo l l owing 
activi t i e s  would not occur : decontamina tion and decomm i s s ioning ( except fo r 
the emp t i ed tanks ) , mod i fi ca t i on and building o f  maj o r  new aboveground fa c i l i
ties , and o ffs ite transpo rta tion and di spo s a l  o f  wa s tes . 

The above-mentioned activities  would cont inue througho ut the 100  yea rs o f  
ins titutional cont rol . Storage o f  the wa s tes  i n  the l a s t  tanks would then 
continue indefinitely , but wi thout ins t i tu t iona l cont rol . 

Ve ry l i t tle  engineer ing and s c i ent i f i c  e f fo rt wou ld be nece s s a ry be fo re imp le
menta tion  o f  a l ternative 4b . The new tanks wou l d  have to  be  des i gned to  
fa c i l i ta t e  future trans fers . 

2 . 1 . 6 . 2  Rad iologica l  Impacts 

The occupat ional dose fo r alternat ive 4b (880 person- rem ; Tab le  2 . 2 )  wou l d  be 
less  than fo r alte rna tive 1a  and would  be sp read out ove r the 1 00-ye a r  period . 
I t  would be  a s s o ciated w i th the con t i nued monitoring and ma intenance o f  the 
HLW and wi th the three tank transfe rs ( Sect ion 4 . 1 ) .  

Although the re would be  no s ho r t - t e rm popu la tion r i s k  a s s o c i a ted with tran s 
po rta tion of  wa s tes , the tota l short- term populat ion r i s k  for a l terna tive 4b 
( 460 person- rem , 0 . 05 - 0 . 3 7 hea lth effects ; Ta bl e 2 . 2 )  woul d be highe r than fo r 
a l ternat ive 1 a  because the wa s tes  would  rema in in the l iquid fo rm in  the tanks 
for the en t i re 1 00 yea rs . The maj o r  cont ributo rs to this r i s k  wou ld be the 
potent i a l  for s abotage or a c rash  o f  a la rge a i rpl ane into the wastes  during 
thi s period of t ime . A l though these events  wou l d  be ext reme l y  imp robab l e  
( a s s umed to b e  one chance i n  a hundred thousand and once in a hund red mi l l i on 
yea rs , respective ly ) , they could cause the relea se  o f  l a rge amounts o f  rad i o 
a ctivity that would res u l t  in a ve ry la rge dose o f  rad iat ion to nea rby peop l e  
by d r inking o f  contaminated wate r ,  by d i re c t  rad iation , and by inhalat ion o f  
radioactive ma te ria l s . ( See Sect ion 4 . 1 fo r deta i l s . )  
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WASTES PROCESS/TREATr�ENT DISPOSAL 

LIQU ID 

H I GH-LEVEL 1-------1 
WASTES 

CONTINUED 

STORAGE I N  

TANKS 

TRANSFER 

TO 

NEW TANK 

STORAGE AND TRANSFER* 

TO NEW TANKS 

AS NECESSARY 
- - - - i LEAVE ONS ITE 

ALL EXIST I N G  

FAC I LI T I ES *** 

LLW 

TREATMENT 

FACILITY 

STAB I L I ZE 

I N  PLACE 

W I TH CEMENT 

(ENTOMB) 

OVER 100 YEARS 

GASEOUS AND 

LIQUID  EFFLUENTS 

* ASSUMES THREE TRANSFERS FOR PURPOSES OF ANALY S I S  IN TH I S  E I S .  

** ASSUMES CONT I NUED BUR IAL I N EX I S T  I NG N R C - L l  CENSED BUR I AL GROUND . 

*** I NCLUDES THE MA I N  REPROCESS I NG B U I LD I NG ,  THE SPENT FUEL POOL, THE TWO B U R I AL GROUNDS, 

AND THE LOW-LEVEL -WASTE TREATMENT FAC I L l  TV . 

F i gure 2 . 6 .  Alte rnat ive 4b - No Action ( Cont i nued 
S t o r a ge in  Tanks ) .  

BURY ONSITE * *  
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The long- term ( I OO-ye a r )  popul ation r i s k  for a lterna tive 4b ( 1 20 , 000 pe rson- rem , 
1 2- 9 6  hea l th e f fects ; Tab l e  2 . 2 ) woul d  be s ubstantia l ly higher than for a l terna
tive l a ,  p r ima r i ly because o f  the potentia l r i s k  of  human intrus ion into the 
l iquid wa stes . R i s ks from leaching and migration of rad io a c t ivity in ground
water would be compa ra tive ly  sma l l  ( see Sec t i on 4 . 1 . 7 ) .  The amount of  radioa
c t ivi ty in  the tanks would be reduced to about 0 . 3% of  the current leve l s  in 
about 300 yea rs because of  ra dioactive decay o f  the wa stes  (mo s t  of the current 
rad ioactivity i s  a s s o ciated wi th the re lat ive ly  sho r t - l ived ces ium- 1 3 7  and 
s t ront ium- 9 0 ) . The dose to a person intruding into the wa stes  after 300 years  
(wastes  wou l d  have evapo rated down to  s a l t  and s o l i ds  by then) woul d  be 60  rem . 
The tota l r i s ks woul d  be between 1 2  and 9 6  hea l th e ffects in  a populat ion that 
woul d  norma l ly incu r 30  m i l l ion cance r deaths from a l l  causes ove r the 
1 0 , 000-yea r period . ( See Section 4 . 1 f o r  mo re detai l s . )  As noted unde r 
a l terna t ive l a , these  e s t imates of  long-te rm impacts  mus t  be viewed with 
ca ut ion s ince ra re natura l events , techn i c a l  and s o c i a l  changes , and med ical  
p rogress  canno t be p re d icted with accuracy so  many yea rs into the future . 

2 . 1 . 6 . 3  Nonradiological  Impacts 

The r i s ks of  worker inj uries (40)  and deaths ( 0 . 42 )  would be l e s s  than for 
a l te rna t i ve l a , p r ima r i ly because the re would be no decontamination/decommi s 
s ioning o f  bui l d i ngs and no offs ite t ransportation ( Section 4 . 2 . 1 ) . A lthough 
the re wou l d  be no impacts a s s oc iated with con s t ructi on of b u i l d ings , the re 
wou l d  be minor impacts a s sociated wi th con s t ruct ion of new tanks . Othe rwi se , 
the nonrad i o l o g i c a l  impacts  fo r a l te rnative 4b would be about the same a s  for 
a l ternative la  ( Section 4 . 2 . 1 ) . 

The s o c i a l  impa cts at  West  Va l ley a s s o c iated with pub l i c  p e rception of  r i s ks 
( such a s  fea r and changes in social  and gove rnmenta l re lationship s )  might be 
grea ter than for a lte rna tive la because the wa stes  would be l e ft i n  the l i quid 
form .  There would , howeve r ,  be no social  impacts a s s oc iated with offs ite 
t ranspo rta tion and disposal  of rad ioactive wa stes . The geographi c  d i s tr ibu
ti on o f  ris ks is c lea rly diffe rent for this a lte rnat ive in that people nea r  
the We s t  Va l ley fa c i li ty would continue to bear a l l  ris ks (Se ction 4 . 2 . 2 ) . 

2 . 1 . 6 . 4 I n s titutiona l I s sue s 

Mos t  of  the i nstitutional i s sues p revious ly des cribed would not be app l i cab le 
to this a lte rna tive ( Se ction 4 . 3 ) .  If the Depa rtment of Ene rgy took no a ction , 
the re would be an additiona l institutional is sue i n  that the State of  New York 
would reta i n  full respons ibi l i ty for the s ite . Current l e g i s lation and the 
cooperative agreement between the u . S .  Depa rtment of Ene rgy and New York State 
( 1 980 ) a l low for Depa rtment use of  the We st  Va l ley fac i l i t i e s  only for the 
p u rp o s e  of a s o l id i f i cation p roj ect . Furthe rmo re , by not taking action , the 
Depa rtment would fa i l  to comply with an a ct of Congre s s  (Section 4 . 3 . 1 . 6 and 
Appendix C ) . 

2 . 1 . 7 Summa ry Compa r i s o n  

A s umma ry comp a r ison o f  the techn i c a l  a spects 
to a l t e rnative la  i s  p resented i n  Table  2 . 3 .  
each a l te rna tive i s  p re s ented in Table  2 . 4 .  

of each a l ternative in  relation 
A comp a r i s o n  of  the impacts  of  
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Table 2 . 3 .  Summa ry Compa rison o f  Technical  Aspects o f  the Alte rna t ives 

ALTERNATIVE I a 
(Preferred) 

(Onsite Processing to Terainal Waste 
Form ,  Separated Salt/Sludge) 

ALTERNATIVE I b 
(Onsite Processing to Terminal Waste 

Fo rm ,  Nonseparated Salt/Sludge) 

- - - - - - - - - - - - - - - - - - - - - - - - - - PROCESS - - - -

Separate sludge frOll supernate , 
remove radioactivity fro. supernate 
with ion exchanger 

Process sludge and ion-exchange con
centrates into borosilicate glass 

Salt cake remains after evaporation 

Hodified existing procesa building 

New temporary HLW storage facility 

New temporary �LW storage facility 

Hodify existing or construct new 
LLW treatment facility 

Similar to la, excep t :  
No separation--entire volume into 
borosilicate glass 

No salt cake produced 

Less technical experience 

- - - - - - - FACILITY NEEDS 

Similar to l a ,  excep t :  
HL W  storage about 4 times larger 

• LLW storage sma l ler (no salt cake) 

ALTERNATIVE 2 
(Onsite Processing to 

Interim Waste Form) 

Appears less complex tban la at 
West Valley: 

Evaporate to fused s a l t  

Additional processing t o  terminal 
form at offsite Federal waste 
facility by process similar to I b ;  
n o  s a l t  cake p roduced 

No experience witb HLW fused salt 

Similar to la, excep t :  
Fewer facilities at West Valley 
(no HLW storage) . 

Additional facilities offsite 
(storage, bandling, and processing) 

Presumes to-be-constructed offsite 
Federal waste facil ity 

- - - - - - - - - - - - - - - - - - - - - TRANSPORTATION - - - - - - - - - - - - - -

HLW via train 

TRU wastes , LLW, and salt cake via 
truck 

All offsite : 
HLW and TRU wastes in Federal reposi
tory (assumed available in 1997) 

LLW and salt cake in regional burial 
ground (assumed available in 1990) 

Same as l a ,  except : 
Hore sbipments of HLW 

Fewer sbipments of LLW (no salt cake) 

- - - - - - - WASTE DISPOSAL 

Similar to l a ,  excep t :  
Hore HL W  t o  dispose 

No salt cake to dispose 

Sulfate s ludge to dispose 

Similar to l a ,  except : 
Sbip HLW twice 

Fewer sbipments of LLW (no salt cake) 

Similar to l a ,  except : 
S .. ll additional LLW buried at offsite 
Federal waste facil ity 

No salt cake to dispo.e 

------------------------------------------------------------------

Entoab empty tanks with cement 

Di .... ntle facilities used in 
solidification project 

Detailed higb-level and low-level 
waste characterization 

Procedures to re.ove wastes fro. tanks 

Facilitie. modification. and design 

Deta iled safety analysis 

Glass formulation 

Hore development on ion excbange 

Solidification, 1987-1990 

20 years for total project 

End about year 2000 

Assumed total 100-yr institutional 
control s ,  then abandonment 

Several potential delays 

DECONTAMINATION AND DECOHHISSIONING (D&D) - -

Same as l a  

ENGINEERING AND SCIENTIFIC EFFORT NEEDED 

Same as la for first 5 items ; add : 
Development of bigh-temperature 
ceramic melter 

Develop materials for higber
te�erature , corrosive environment 

Off-gas NOx destructor needs 
development 

- - - - - - - - - TIllE - - - - - - - -

Same as la for total project , except:  
Hore development time delays start 
of solidification 

Hore sol idification time 

Same as la , except : 
No HLW storage building at West Valley 
to dismantle 

Added storage/bandling facil ity to 
dismantle at offsite facil ity as part 
of Federal waste facility D&D p rogram 

Same as la for first 4 items ; add: 
Fused salt properties , including 
cbemical and radiological stability 

Same as la, except:  
Additional potential delay at offsite 
facility 



ALTERNATIVE 3 
( In-Tank Solidification) 

Potenti al ly less complex than l a :  
Mix wastes with cement , pour into 
spare tank, al low to solidify 

No experience with HLW in concrete 
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Tab l e  2 . 3 .  Continued 

ALTERNATIVE 4a 
(No Action , I O-Year Delay) 

- - - - - - - PROCESS - - -

Continued storage in tank for 10 y r ,  
then choose one of the other alter
natives o r  a new alternative 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - FACILITY NEEDS - - - -

Less than l a :  
Fewer modifications 

No HLII storage 

No LLII storage 

Cooling system 

• Approp riate to alternative chosen 

- - - - - - - - - - - - - - - - - - - - - - - - - TRANSPORTATION - - - -

None • App ropriate to alternative chosen 

ALTERNATIVE 4b 
(No Action, Continued Storage 

In Tanks) 

Less complex than la : 
Continued storage in tank , only 
maintenance and monitoring 

Potential need for 3 transfers to new 
tanks over 100 yr 

Less than l a :  
3 new tanks , pipes , pumps , e t c .  

Evaporator a n d  new ventilation 
system 

. None 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - IIASTE DISPOSAL - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

All wastes left ons ite:  
HLII solidi fied in tanks 

LLW and TRU wastes in existing onsite 
NRC -licensed burial ground 

During 10-yr delay , continued disposal 
o f  LLII in onsite NRC- l i censed burial 
ground ; then disposal appropriate to 
alternative chosen 

All wastes left onsite:  
Liquid HI.II i n  tanks 

Continued burial o f  LLII and TRU wastes 
in onsi te NRC- licensed burial ground 

- - - - - DECONTAMINATION AND DECOMMI SSIONING (D&D) 

Less than 1 a :  
Tanks containing sol idified HLII 
left ans ite 

Buildings and emptied tanks 
entombed with cement 

Waste characterization, remova l from 
tanks , and safety analysis similar 
to la o 

Less facil ities des ign work 

Concrete formulations , including 
chemical and radiological stability 

Tank s tructural analysis 

Cooling systems design 

Similar to l a ,  excep t :  
Les s time through final D&D (8  y r )  

Added time t o  act ively cool wastes 
( 1 0  yr)  

. Appropriate to a l ternative chosen 

ENGINEERING AND SCIENTIFIC EFFORT NEEDED 

Appropriate to a l ternat ive chosen; 
Research and development continued 
during 10-yr delay may al low better 
decis ion on waste form 

Empt ied tanks entombed with cement 

Less than l a :  
Only removal from tanks the same 

• Add design of new tanks 

- - - - - - TIHE - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

More than 1 a :  
10 yr plus t ime appropriate to 
alternative chosen 

Activities over entire 100 yr of 
assumed institutional control 
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Tab le  2 . 4 .  Summa ry Compari son of Impacts  of the A l te rna tives 

ALTERNATIVE 1 a  
(Preferred) 

(Onsite Processing to Terminal Waste 
Form, Separated Salt/Sludge) 

ALTERNATIVE 1b 
(Onsite Processing to Terminal Waste 

Form, Nonseparated Salt/Sludge) 

- - - - - - - RADIOLOGICAL IHPACTS--OCCUPATIONAL 

Sma l l :  
1800 person-rem which would cause 
0 . 2- 1 . 4  health effects (fatal 
cancers and genetic defects) 
1 rem/yr for average worker (les. 
than 5 rem/yr regulation) 
Mostly associated with activities 
needed to decontaminate and dis
mantle facilities (including 
handing and transportation of D&D 
wastes ) 

Slightly greater than 1a : 
2100 person-rem, 0 . 2-1 . 7  health 
effects 

ALTERNATIVE 2 
(Onsite Processing to 

Interim Waste Form) 

Slightly greater than 1a : 
2200 person-rem, 0 . 2- 1 . 8  health 
effects 

- - - - - RADIOLOGICAL IHPACTS--SHORT-TERII POPULATION RISK ( 100 years) - - - - - - - - - - - - - - -

Small : 
340 person-rem, which compares to 
15 million person-rem from back
ground radiation 
Would cause 0 . 03-0 . 27 health effects 
(fatal cancers and genetic defects) 
in a population that would normally 
incur 300 , 000 cancer deaths 
Primarily assoc iated with transpor
tation of  wastes 

Slightly greater than 1 a :  
390 person-rem, 0 . 04-0 . 3 1  health 
effects 

Sl ightly greater than 1a : 
420 person-rem, 0 . 04-0 . 34 health 
effects 

- - - RADIOLOGICAL IHPACTS--LONG-TERII POPULATION RISK ( l 00 to 10 ,000 years) - - - - - - - - -

Sma l l :  
2 1 0  person-rem, which compares to 
1 . 5  billion person- rem from back
ground radiation 
Would cause 0 . 02-0 . 1 7 health effects 
(fatal cancers and genetic defects) 
in a population that would normally 
incur 30 million cancer deaths 
Primarily associated with risks 
o f  potential human intrusion and 
groundwater contamination at the 
burial ground 

Sma ller th&ll 1a : 
70 person-rem, 0 . 007-0 . 06 health 
effects 
Primarily because no salt cake 
disposal and thus less risks due 
to potential human intrusion and 
groundwater contamination at the 
burial ground 

- - - - - - - - - - - - - - - NONRADIOLOGI CAL IHPACTS--GENERAL -

Sma l l :  
Some dust and noise during construc
tion and demol ition 
Sma ll amounts of gaseous and l iquid 
effluents released to environment 
Land a lready cleared and dedicated 
to industrial activities ; only 
4 hectares ( 1 0  acres) of grass and 
gravel disturbed 
Estimated risk of 53 worker 
inj uries . 0 . 8  deaths 

Maj or : 
Due to public perceptions and 
inequitable geographic distribution 
of risks (West Valley, transporta
tion routes , final disposal sites 
at Federal repository and regional 
burial ground) 

Same as l a ,  excep t :  
• Risk of 56 worker inj uries , I death 

NONRADIOLOGICAL IHPACTS--SOCIAL 

Same as 1a 

Sma ller than la : 
70 person-rem, 0 . 007-0 . 0 6  health 
effects 
Same reason as Ib 

Similar to l a ,  except : 
Less construction at West Valley 
More construction at offsite 
Federal waste facility (construction 
of handling/storage building) 
Risk of 61  worker injuries , 1 . 1  deaths 

Similar to l a ,  excep t :  
Added incremental social impact a t  
offsite Federal waste facility and 
uncertain availability of such a 
facility 

- - INSTITUTIONAL ISSUES - - - - - - - - - - - - - - - - - - - - - - - -

EPA/NRC criteria for HLW may or may 
not be finalized before wastes are 
solidified 
Transportation regulations and juris
dictions , especially questions of 
state and local controls 
Federal repository not yet available 
(as sumed 1997) 
Regional burial ground not yet 
available (assumed 1990) 
Assumed 100 yr of institutional 
controls (guarding, monitoring, etc . )  
Meets intent of West Valley 
Demonstration Project Act 

Same as la Similar to l a ,  except : 
Added issue of waste storage/ 
processing in another state at 
Federal waste facil ity and 
uncertain availability of such 
a facility 
Doesn ' t  meet intent of West Valley 
Demonstration Project Act 



ALTERNATIVE 3 
( In-Tank Solidification) 

Less than l a :  
1 1 00 person- rem , 0 . 1 -0 . 9  health 
effects 
Primarily because less handling of 
waste s ,  no transportation, and no 
dismantlement 
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Ta ble  2 . 4 .  Cont inued 

ALTERNATIVE 4a 
(No Action, 10-year Delay) 

RADIOLOGICAL IHPACTS--OCCUPATIONAL 

80 person-rem for 10 yr of main
tenance and monitoring, 0 . 008-0 . 06 
health effects , plus amount appro
priate to alternative chosen 

ALTERNATIVE 4b 
(No Action, Continued Storage 

In Tanks) 

Less than l a :  
880 person- rem over 100 y r ,  
0 . 09-0 . 7  health effects 
Primarily because less handling of 
wastes , no transportation, and no 
D&D 

RADIOLOGICAL IHPACTSnSHORT-TERII POPULATION RISK ( I OO years) - - - - -

lIuch less than l a :  
37  person-rem, 0 . 004-0 . 03 health 
effects 
Primarily because no transportation , 
less handling of radioactive wastes 

120 person- rem for 1 0  yr delay plus 
amount appropriate to a lternative 
chosen 
Primarily due to 10 more years of 
risks a ssociated with wastes in 
liquid form 

lIore than l a :  
460 person-rem, 0 . 05-0 . 37 health 
effects 
Prima rily because no transportation 
(but greater risk at West Valley 

because of risks associated with 
wastes in l iquid form) 

- RADIOLOGICAL IHPACTS--LONG-TERII POPULATION RISK ( IOO to 10,000 yea rs ) - - - - - -

Greater than la : 
5200 peraon-rem , 0 . 52-4 . 2  health 
effects 
Primarily because of higher risk of 
buman intrusion and groundwater 
contamination 

• As appropriate for a lternative chosen 

- - - - - - - - - - - - - - - - - - - - - - - - NONRADIOLOGICAL IHPACTS--GENERAL - -

Similar to l a ,  excep t :  
Less construction/modi fications 
activities 
Risk of 35 worker injuries , 
0 . 37 deaths 

. As appropriate for alternative chosen 

- - - - - - - - - - - - - - - - - - - - - - - - - NONRADIOLOGICAL IHPACTS--SOCIAL -

lIaj o r ,  but different than l a :  
• All risks remain at West Valley 

Different than 1 a :  
lIay not meet EPA/NRC criteria for 
waste disposal 
Transportation not an issue 
Federal repository not an issue ; West 
Valley becomes defacto repository 
Regional burial ground not an issue 
Project legislation needs reV1S10n 
Same asswoption of 100 yr of institu
tional controls 
Doesn ' t  meet intent of West Valley 
Deaonstration Project Act 

lIaj o r :  
Increased public perception of risks 
at West Valley during 10-yr delay 
Delayed public perception of risks 
along transportation routes and 
other disposal sites 

- - - - - INSTITUTIONAL ISSUES - - - -

Hore time for institutional issues 
to be wholly or partially resolved 
(especially EPA/NRC criteria for 
waste disposal , and availability 
of Federal repository and regional 
burial ground) 
Doesn ' t  lIeet intent of West Valley 
Demonstration Project Act 

lIuch greater than la : 
120 , 000 person-rem, 12-96 health 
effects 
Primarily because waste in liquid form 
(potential human intrusion) 

Less than l a :  
Only construction impacts during 
3 tank transfers 
Risk of 40 worker injuries , 
0 . 42 deaths 

lIaj o r ,  but different than l a :  
• A l l  risks remain at West Valley 

Different than 1 a :  
Probably not meet EPA/NRC criteria for 
waste disposal 
Transportation not an issue 
Federal repository not an issue 
Regional burial ground not an issue 
Added iasue of need for new legisla
tion if Department of Energy takes 
no action 
Same aaswoption of 100 yr of institu
t ional con tro ls 
D.oesn ' t  meet intent of West Valley 
De.onstration Project Act 
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2 . 2  OPT I ONS WITH I N  THE ALTERNATI VES 

Fol lowing i s  a summa ry of  s eve ra l  op t i ons fo r va ri ous steps  within the a l te r
nat ives . Further d i s c us s i ons are  g i ven i n  the approp r iate  sub s e c t i ons  o f  
Append i x  B .  I n  the f o l l ow i ng s ubsect ions , the change s i n  the envi ronmenta l 
impa cts  re s u l t i ng f rom subs t i tut i on o f  an op t i on i n  a g i ven a l te rna tive a re 
s umma ri zed . A l so , the e f fe c t s  t h i s  wou l d  have on the ove ra l l  comp a r i s on o f  
a l t e rnat i ves  i s  d i s cu s s e d . 

2 . 2 . 1 New Fa c i l i ty 

For  a l te rna tives  l a  a nd l b ,  u s e  o f  a new s o l i d i f i ca t i on fa c i l ity instead  o f  
mod i fy i n g  the ex i s ting  rep roce s s i ng fac i l i ty is  a n  opt i on for p r o c e s s ing the 
HLW . Thi s op tion  would  have three advantages : ( 1 )  the new faci l i ty would  
conform to  whatever c r i t e r i a  a re s e t , whereas  the  o l d  f a c i l i ty mi ght requ i r e  
mod i f i c a t ion t o  mee t  the s e  c r i te r i a ,  ( 2 )  wo rkers wou l d  no t b e  exposed  t o  
rad i a t ion dur ing cons t ruction  a ct iv i t i e s  a n d  i n s ta l l a t ion o f  s o l i d i f i c a t i on 
equ ipment , and ( 3 )  expo s u re o f  wo rke rs t o  ra d i oactivi ty du ring p r o c e s s ing and 
during fina l de contaminat i on an < l  decomm i s s i oning  m i gh t  be l e s s  s i nce the new 
fa c i l i ty wou l d  be d e s i gned w i th gre a t e r  remote -opera t i on capabi l i ty tha n  the 
mod i f i ed fa c i l i ty .  

A s a fety ana l y s i s  w i l l  cons ide r the a b i l i ty o f  the bui l d i ng to  wi thstand 
na tura l forces  and t h e  cons e quenc e s  o f  any potenti a l  re l ea s e  o f  ra d i o a c t i v i ty 
to the  envi ronment . Thus , the spe c i  f i c  a c t i v i t i es  tha t wou l d  be go ing on 
ins ide  the bui l d ing ( such a s  amounts  and t ypes of rad i oa c tive ma te r i a l s  i n s i d e  
t h e  b u i l d i ng a t  any one t i me a n d  equipment a n d  p ro c e s s  des i gn )  wi l l  be con
s i d e red . At t h i s point i n  t ime , i t  i s  thought tha t  mod i f i cat i on of the 
exi s t i ng reproce s s i ng bui l d ing wou l d  b e  adequate fo r use  in s o l i d i f i ca t ion 
a c t i v i t i e s  a s  c u r rent l y  env i s i oned ( s ee  Sect i o n  4 . 1  fo r rad i o l o g i ca l r i s k  
a na l y s i s  a n d  a l so Append i x  B ,  Sect i ons B . 2  a n d  B . 3 ) . I t  i s  pos s ib l e  tha t  
fu rthe r des i gn wo rk and deta i l ed sa fety ana l y s e s  may l e a d  t o  a determina t i o n  
tha t e i the r :  ( 1 )  add i t iona l phy s i ca l  mod i f i cat ions wou l d  have to b e  m a d e  t o  
the e x i s t ing  bu i l d ing , a nd / o r  ( 2 )  changes  wou l d  have to be m a d e  in  t h e  p lanned 
s o l i d i f i cat ion a ctivi t i e s  ( e . g .  a s l ower throughpu t ) , o r  ( 3 )  cons truction  of a 
new b u i l di ng wou ld be  des i rab l e . 

I f  a new fac i l i ty \"e re used , it  i s  p roba b le tha t wo rke r d o s e s  wo uld  be l e s s 
d u r i ng s o l i d i fi ca t i o n  operat i ons . The new b u i  l d i ng wo ul d be des igned to 
minimize d o s e s  to wo rkers  d u r i ng p ro c e s s ing and during f i na l  decontaminat ion 
a nd decommi s s i oning . Howeve r ,  the mod i fi c a ti ons p la nned fo r the ex i s t ing 
build ing wo uld a l s o  be  de s i gned to minimize doses by inc rea s i ng remo te
hand l ing capab i l i t i e s a nd by ant i c i p a t ing final  decontaminat i o n  and d ecommi s 
s ioning need s . The maj o r  d i f f e rence between the two options i s  re l a te d  to  the 
need for even tua l l y  decontamina t i n g  and decommi s s ioning both the exi s t i ng 
f a c i l i ty and the new fa c i l i ty ,  a s  compa red to p res o l i d i f i ca t i on decontaminat i on , 
mod i fi c at ions , and  f i n a l  decontamina t i o n  and decommi s s i o n i ng o f  the ex i s t ing 
fa c i l i ty . I t  may be  that de contamina t i o n  and d i smantl ement o f  the o l d  fac i l i ty 
p l us use and decontamina t i o n/ d i smant l ement o f  a new fac i l ity wou l d  lead  to  
l owe r tota l wo rker exp o s ures  . .  Howeve r ,  within the current unc e r t a inties  of  
p roj ect  d e s i gn and e s t imating wo rke r d o s e s , it  appe a r s  tha t  the to t a l  d o s e s  
f o r  imp l ementing a lt e rnat ive l a  o r  I b  wou l d  no t be  s i gn i f i ca n t l y  d i f fe rent i f  
this  op t i on were imp l emented . 
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There wou l d  a l so be  s ome sma l l  d i f ferences in nonradi o logica l and s o c ioeco
nomic  impacts if a new fac i l ity were used . I n  e ithe r c a s e - - construct ion o f  a 
new fac i l ity o r  use  o f  a mod i fied exis ting fa c i l ity- -there woul d  b e  construc
tion and operation o f  new faci l i ties  (HLW sto rage and LLW storage ) . The 
d i f ferences wou l d  thus be re l a t i ve to modi fications / operation of the existing 
bui l d ing ve rsus construction/operation o f  a new b u i lding . S i nce conceptua l 
des ign work has j us t  begun , . there is  no deta i led information on the amount o f  
l a n d  dis turbance , commitment o f  res ources , o r  numbers o f  workers . I t  is  
currently  e s t imated that u s e  o f  the modi fied existing bui l d ing wou l d  cause 
d i s turbance of about 4 hectares ( 10 acres ) o f  gra s s  and gravel near the exist ing 
bui l d i ngs (Sect ion 4 . 7 . 1 ) , there woul d  be  no st res s e s  on  supp l ies  of res ources 
( Secti o n  4 . 7 ) , and the peak wo rk force would  be  about 300 to 500  workers 
(Section 4 . 2 . 2 ) . The re wou l d  be no s igni fi cant nonradio l ogica l or s o c io
economi c impacts a s s o ciated with  this  land d i s turbance , commi tment o f  resources , 
o r  wo rk force . I f  a new fac i l i ty were cons tructed , it i s  p robabl e  that s l ight ly  
mo re land  ( g ra s s  and  grave l )  woul d be d i s turbed within the fence , more resources 
such a s  cement would  be commit ted , and the peak work fo rce might be  sma l l e r . 
The nonrad io logica l and soc ioeconomic  impa cts wou l d  st i l l  not be s ignifi cant . 

Cons idering the above-mentioned advantages , d i sadvantages , and uncerta inties , 
i f  the use o f  a new fa c i l ity we re sub s t i tuted fo r modi fication o f  the exist ing 
fa c i l ity in a lt e rna tive 1 a ,  the comp a r i s on of the o ther a l te rna tives with 
a lterna tive l a  would  be  about the same . 

2 . 2 . 2 I nterim Wa s te Forms 

Use o f  the agglomerated-ca l c i ne p roces s ins tead o f  the fus ed - s a l t  p rocess  fo r 
the interim wa ste fo rm i s  an opt i on in a lternat ive 2 .  The agg lome ra ted-ca l c ine 
p rocess  es sent ia l ly invo lves the f i rst part of one o f  the s o l i d i f i cation 
p roces ses  ( decontam i nation o f  the salt  cake and c a l c ining) in  a l te rnat ive 1 a . 
I n  addi tion , an  agglome ration step is  introduced to form the ca l c ine powder 
i nto clumps to decrease  the potent i a l  for d i spersion  of the wa s tes  in the 
event o f  an accident . A h i gher proce s s ing tempera ture (550°C ) would be 
requ i red than fo r the fused s a l t  ( 3 5 0 ° C ) . Thi s mec hanica l ly i ntens ive p roce s s  
wou l d  have greater potent i a l  fo r producing a i rbo rne particulates and contamina 
tion pro b l ems during p ro ces s ing . 

Engineeri ng and s c i enti f i c  effort needed be fore the agglome rated -ca l c i ne 
p rocess  could be imp l emented wou l d  inc l ude : ( 1 )  s tud i e s  o f  the proper t i e s  o f  
agg l omerated ca l c ine made from West  Va l ley wa stes , ( 2 )  s tudi e s  on the adapta
tion  of the d i s c  p e l l e t i zer (used i n  agg l omerat ion of the ca l c i ne powder)  to 
remo t e  ope ra t ions , and ( 3 )  s tudies of the d rying pa rameters . 

The aggl ome ra ted - ca l c ine op tion wou l d  generate a l owe r vo l ume ( 85% l es s )  of  
interim- fo rm HLW to transpo rt to an offs i te termina l - fo rm Federa l wa ste fa c i l i ty 
( no t  yet cons tructed ) . Thi s  would  decrease the worker doses  and short-te rm 
popUlation r i s ks a s so c iated with transportation . Howeve r ,  the HLW wou l d  
eventua l ly be made i nto a termina l form (boros i l i cate g l a s s )  and p laced i n  a 
rep o s i to ry ,  thus making the long- term impa cts from HLW d i sp o s a l  the same a s  
tho se  fo r a l te rnat ive 1 a . S i nce the s a l t  wou l d  b e  sepa rated , there wou l d  be  
sa l t  cake requ i ring d i sposa l .  Thus , the  tota l l ong-te rm population r i s ks fo r 
a l te rna tive 2 with agglomera ted ca l cine would  be the same a s  fo r a l te rna tive 1 a . 
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2 . 2 . 3  Tempo ra ry Ons i t e  High-Leve l -Wa s t e  S to rage 

Tempora ry s to rage o f  the s o l i d i f i e d  t e rmina l - fo rm HLW in the e x i s t i ng spent 
fue l pool instead  of i n  a new t emporary s to rage b u i lding wa s cons i de red . 
Although the poo l could  ea s i ly a c commodate the HLW from a l te rna t ive l a , a ccom
modat ing the l a rger vo l ume of HLW from a l terna tive 1b wou l d  be d i f f i cul t .  The 
spent fue l pool  wou l d  have to be mod i f i ed to  a ccommodate  the HLW cani s te rs . 
Thi s  wou l d  expose  the worke rs  performing the rera cki ng to  an add i t i ona l sma l l  
amount o f  ra d i oa c t ivity . F o r  a l te rna t ive l a , i t  might b e  pos s ib l e  to leave 
the exi s ti ng spent fuel i n  the pool i f  enough room is ava i lab l e  for both the 
fue l and the HLW c a n i s te rs . The spent fue l poo l wou ld eventua l ly be d i s 
man t l ed a ft e r  both the spent fuel and t he HLW we re s h i pped offs i t e , *  but there 
wou l d  be no spe c i a l  HLW s to ra ge bui l d ing to decontam i na t e  and d i smant le . 

Overal l ,  i f  use  o f  the spent fue l p o o l  was s ub s t i  tuted f o r  the use  of  a new 
s to rage fa c i l i ty , t he env i ronmental compa r i s ons among the va r ious  a l t e rnat i ves  
wou l d  be about the s ame . 

2 . 2 . 4  Di smant l ement o f  Empty Tanks 

D i sman t l emen t , ins tead  of entombment , o f  the tanks i s  an  opt i on fo r a l terna
tives  la , I b , and 2 .  Dismant l i ng the  tanks would  lead  to an  increase  i n  the  
expos ure o f  workers t o  radioa c t iv i ty (230  pers on- rem for  d i sma n t l emen t versus  
13  person- rem fo r entombment ) .  Th i s  wo u l d  a l s o  res u l t  i n  h i gher expo s ures o f  
wo rkers  who would  t ranspo rt  a n d  d i spo s e  o f  t h e  t a n k  p i e ce s . D i smantlement 
wou l d  a l so l ea d  to a h i gher r i s k  to the pop u l a t i on a l ong t ranspo rta t i on routes 
becaus e mo re wa s t e s  wou l d  be s hipped . Deta i l s  of d i sma n t l ement we re d i s cus sed  
p revi o us l y  (U . S .  Dep . Ene rgy 1 9 7 8 ) . 

Al though the long - t e rm pop u l a t ion  r i s k  from entombment o f  the tanks a t  We s t  
Va l l ey wou l d  b e  e l iminated , the re would  b e  some l ong- term r i s k  a s s o c iated  with  
t ranspo r t a t i on and d i spo s a l  o f  the  p ieces  o f  the tanks  e l s ewhe re . The do l la r  
cos ts  wo u l d  be h i ghe r than for entombment , p r ima r i l y  due to  t h e  a dd i t i onal  
c o s t s  of  p a c kag ing , t ransp o r t ing , and di spos ing o f  pi eces  o f  the tanks . There 
i s  unce rta i nty as to  wha t l evel of re s idua l a c t ivi ty wi l l  rema in in the tanks . 
Thi s  cannot be res ol ved unt i l  the wa s te s  a re a c t u a l l y  removed . ( I n  t h i s  E I 8 , 
i t  was a s s umed that  only 0 . 1% wou l d  rema i n  i n  the t anks . )  

The ove ra l l  compa r i s ons be tween a l t e rna tives l a , 1 b , and 2 wou l d  not  be grea t l y  
a l t ered i f  d i sman t l ement o f  t h e  tanks wa s s ub s t i tuted f o r  ent ombment o f  the 
tanks . The dec i s i on on tank d i spo s i t i o n  wi l l  he made by the end of the s o l i d 
i f i ca t i on campa i gn a n d  wi l l  i nc l ude con s i de r a t i o n  o f  t h e  d i spo s i t ion o f  the 
r e s t  o f  the Wes t  Va l l ey s it e . 

·"'Fo r purp o s e s  o f  ana lys i s  i n  t h i s  E I S ,  the ex i s t ing spent  fue l  s t o ra ge pool  
i s  con s i de red to  be a pa rt o f  the  ma i n  rep ro c e s s ing b u i l d i ng .  Before t h i s  
b u i l d ing c o u l d  be d i sman tled , the ex i s t i ng spent fue l  woul d  have t o  be tra n s 
ported o f f s i t e  to  s ome current l y  u n i dent i fi e d  l o ca t i on .  T ransport a nd o f f 
s i te  s to rage o f  this  spent fuel  i s  covered i l l  the cumu l a t i ve impa c t s  g iven 
i n  S e c t i o n  4 . 4 .  
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2 . 2 . 5  Entombment of  Bu i l di ngs 

Entombment , i ns tead of d i s mant l ement , of  the fa c i l i t ies  used in s o l id i fi cation 
o f  the Wes t  Va l ley was tes  unde r a l te rna tives l a , lb , and 2 i s  an op t ion . 
Entombment would invo lve decontamination fo l l owed by fill ing the bui ld ings 
with cement . The doses to the wo rkers wou ld be l e s s  be cause they would  not 
have to decontamina te the bui ldings as  tho roughly or  di smantle  the bui l d i ngs . 
A l so , the contaminated equipment could be l e ft in  the entombed bui l d i ngs , 
ins tead of  being cut and removed . The doses  to wo rke rs  dur ing transportation 
and f i na l  d i sposal  wou ld a l s o  be less  s i nce the vo lume o f  LLW and TRU wa stes  
from the decontamination and  de comm i s s io n i ng s tep would be reduced to  about 
one-ha l f .  The s ho rt-te rm r i s ks to the popula tion a long the t ranspo rtation 
routes would be corre spondingly reduced . The long-term r i sks  to the popula
t ion would be  increased s l ightly ow i ng to  potential  human intrusion into the 
bu i ldings . I f  humans did intrude a fter 1 0 0  years  when the s i te wa s no longe r 
under ins t i  tutional cont ro l s , the cons equences would not be very s e rious 
because the rad ioactivity rema ining would be sma l l  a fter the exten� ive decon
tamination p rocedures and becaus e the radi onuc l ides would have decayed . The 
dose  to the potential  intrude r wo uld be about 1 rem , whi ch is twi ce the annual  
amount tha t membe rs of  the general  population a re a l l owed to rece ive under 
current regulat ions . 

Ove ra l l , i f  entombment of  the bui ld ings we re sub s t i tuted fo r di smantlement for 
a l te rnat ives  l a , lb , and 2 ,  the occupat ional doses  and short-term pop ulation 
r i s ks would be s l ightly l e s s . The long- term popula t i on r i s ks in  the vicinity 
of  We s t Va l ley would be s l ightly greate r . Howeve r ,  thi s would not s igni f i 
cantly a l te r  the comp a r i s ons among the va r ious a l te rnatives . The dec i s ion on 
the d i sp o s i t ion of the fa c i l i ty used for s o l i d i f i cation wi l l  be made by the 
end of the s o l id i fication campa i gn . 

2 . 2 . 6  Ons i te D i spo sal  of  Low- Leve l Was tes  

An  opt ion fo r d i sp o s a l  o f  the LLW gene rated a s  a resul t o f  the s o l i d i f ication 
p roj ect  is  to d i spose of  a portion o r  a l l  of  the LLW in  the e x i s t ing NRC
l i censed buria l ground a t  We st  Va l l ey ra the r than transport them to a to-be
e s tab l i s hed regiona l buri a l  ground . The NRC - l i censed bur i a l  ground ons i te at 
West  Va l ley ha s been used fo r disposal  of  plant-generated radioactive wa stes  
s ince the p lant was  put  into ope ration . Di sposal  onsite o ffers seve ral  poten
tial  advantages : e l imination of  transpo rtati on r i s k s / impact s / costs , e l imi
nat ion o f  the need fo r construction of  a new temp o ra ry sto rage fa c i l i ty fo r 
LLW (nece s s i tated by the current unava i l ab i l i ty of  a regional  buria l ground ) , 
reduct ion of  wo rke r expo sure to radioact ive mate r i a l s  ( the LLW would be handled 
once instead o f  twi ce ) , and e l imination of the inst i tutiona l i s sue o f  ava i l
ab i l i ty of  a regi ona l b ur i a l  ground . Ons i te d i sp o s a l  o f  LLW would be in  
a cco rdance with  app l i cable Department of  Ene rgy guide l i nes . 

I f  d isposal  at the ons ite NRC - l i censed buri a l  ground we re s ub s t i tuted i nto 
a lte rna tives l a , lb , or 2 ,  the ove ra l l  short-te rm impacts would be reduced 
(p r ima r i ly because of  e l imination of  the extra handl ing and transpo rta tion) , 
but the long- term impacts would be about the s ame . 
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2 . 2 . 7  Truck Transpo rt of High-Leve l Was tes 

The HLW a re a s s umed in this E I S  to be transported exc lus ive ly by ra i l  fo r 
a lte rnatives l a , lb , and 2 .  I f  the HLW we re transported by truck rather t han 
by ra i l , the radi o logi cal  impa cts a s s o c iated with the s e  a l ternatives would 
increase because more s hipments would be requi red . The population dose fo r 
no rma l transport would increase in p roportion to the increase in number o f  
s hipments requ ired . The population d o s e s  a s s ociated with truck transpo rt o f  
HLW a re es timated t o  b e  460 person- rem f o r  a l ternat ive l a , 9 6 0  person- rem fo r 
a l ternat ive lb , and 1 200 person-rem for a l ternative 2 .  This compa res with 
66 person- rem for a l ternative la , 120  person- rem fo r a l  terna tive lb , and 
153 pe rson- rem fo r a lternative 2 for ra i l  transpo rt of the HLW . The occupa
tiona l doses  would a l s o  inc rea se  fo r these  a l ternat ives . The occupationa l 
doses  for truck transport of the HLW a re e s t ima ted to be 60 person-rem fo r 
a lternative l a , 260 pers on- rem for a lternative lb , and 330 person- rem fo r 

! a lternative 2 .  This compares with an occupat iona l dose o f  l e s s  than 
1 person- rem fo r HLW transported by ra i l  for these  a l terna tive s .  

The radio logical  impacts a s soc iated w i th HLW transport acc idents woul d  not 
va ry s i gni fi cantly because the increa s e  in the l i kel ihood of an  acc ident ( due 
to mo re shipments ) is offset by the lowe r acc ident s eve rity ( due to l e s s  HLW 
per  shipment ) .  

2 . 3  ALTERNATI VE REJECTED FROM DETAI LED CONS IDERATION 

The sha le  f racture a l te rnative was rej ected from deta i led cons ide ration in  
this E I S .  This  a lte rna tive i s  based  on techniques deve loped by  the  o i l  and 
ga s indus try to enhance o i l  and gas recovery . Sha le  fracture ha s a l s o  been 
used by Oak Ridge Nationa l Laboratory in  Tennes see to dispose o f  intermediate
level radioa ct ive wa stes  and had been con s i de red in a p revious study of We st  
Va l ley (U . S .  Dep . Energy 1 9 7 8 ) . The a l ternative woul d  enta i l : ( 1 )  d r i l l ing 
holes  and fo rcing wa ter under high pres sure down into a shale rock formation , 
deep underground a t  We s t  Va l ley ( thi s would  fracture the rock and open up 
space s ) ; ( 2 )  mixing the l iquid HLW with cement and other addi ti ves to form a 
grout ; and ( 3 )  inj e cting thi s  grout mixture under p res sure down the d r i l l  
ho les  and into the fractures in  t h e  s ha l e , whe re the grout woul d  s o l i d i fy in  a 

� few hours , and , thus , the wa ste woul d  be permanently left a s  a s o l i d  grout 
mixture in the s ha l e  rock . 

The chief advantage s of  thi s  p roce s s  are tha t i t  woul d  not requ i re the modi f i 
cat ions and elaborate equipment needed for other a l te rnatives , i t  could b e  
carried out quickly and would not depend on ava i l ab i l i ty o f  a Federa l repos i
tory for final  d i sp o s a l  of  wa s te s , and it  would cost  the lea s t  amount o f  
money . 

However ,  s ha le fracture has  some critical  d i s a dvantages : there a re pro spects 
for future dri l li ng in  the West  Va l l ey a rea for natural gas , and extens ive 
dri l l i ng in  the area near the s ha le beds could lead to eventua l leakage o f  
radioac tivity f rom the s ha le  beds ; some que s tion remains about the type o f  
fractures tha t  woul d  b e  p roduced i n  the sha le  at West  Va l ley (po s s ib ly extend
ing beyond the impermeable s ha le  into other types of  water-bearing rocks ) ;  and 
i f  the d i spo s a l  technique were j udged to be inadequate for Wes t  Va l l ey was te s  
a t  some future date , the wa stes  would b e  in  a n  i rretrievab l e  form that wou l d  
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not a l l ow c o r rective mea s ures to be ta ken . 
comings , it  wa s dec ided that sha l e  fracture 
dera t i on as a v ia b le opt ion  fo r mana gement 

Becau s e  of the se  seri ous short
wou l d  not be  given fu rthe r cons i 
o f  the Wes t  Va l l ey l i qu i d  HLW . 
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3 . AFFECTED ENVIRONMENT-J, 

3 . 1 S I TE AND REGION 

3 . 1 . 1  Gene ra l S i te Location and Cha ra cte r i s t i c s  

The West  Va lley pl ant i s  located in Catta raugus County , New York , about 5 0  krn 
( 3 0  mi ) s outhwest o f  Buffa l o  (Figure 3 . 1 ) .  The l ocat ions o f  communities , 
transpo rta tion route s , and wate rways within 1 6  km 0 0  mi ) o f  the s i te a re 
shown in Figure 3 . 2 .  The s i te occup ies a fa i rly leve l pl ateau at an e l eva tion 
rang ing f rom 420 m ( 1380  f t )  to 433 m ( 1 420 ft ) mean s ea leve l (MSL ) . The 
comp lex conta ining the rep rocess ing p lant and othe r fa c i l i t ies  (Figure 3 . 3 ) i s  
near the cente r o f  the p lateau . 

The West  Val l ey s i te i s  i rregul a rly shaped and i s  bounded on the eas t ,  wes t ,  
and s outh by h i l l s  that app roach 650  m ( 2 1 30 ft)  MSL . The h i l l s  a re covered 
wi th s econd growth evergreen and dec iduous trees . The va l leys between the 
h i l l s  have a deep overburden of glac i a l  s o i l  in wh ich wa tercours e s  have cut 
d eep go rges . In  the s i te vi cini t y , the largest of the s e  wa te rcourses i s  
Catta ra ugus C reek t o  the north . It  f l ows gene ra l ly to the west  and empties  
into Lake E ri e . Butte rmi lk C ree k ,  a tributary o f  Catta raugus C reek , extends 
through the West  Va l ley s i te acro s s  the centra l  p a rt of the p lateau in  a 
va l l ey cut about 30 m ( 1 00 ft)  be low the sur rounding surface of  the ground . 
Tributa ries  o f  the c reek have furthe r d i s s ected the s urface o f  the p lateau 
(Nuc l . Fuel Serv o 1 9 73 , 1 9 7 5a ) . 

3 . 1 . 2  Geo l ogy and Seismicity 

The Wes t  Va lley s i te i s  in the G l a c iated Al legheny s ection of  the Appalachian 
P l a teau Phys iog raph i c  P rovince (Nuc l . Fuel Serv o 1 9 7 3 , 1 9 75a ; U . S .  Dep . Energy 
1 9 7 8 ) . The region i s  ove rlain by glac ia l depos its o f  va riable th icknes s and 
i s  unde r l a in by sha les , s i l tstones , and sands tones of  the Upper Devonian 
Canadaway and Conneaut Groups . Bedrock exposures  a re res t ri cted to the s teep 
s t ream va l leys and gorges cut by forme r glacial  me ltwa ter s t reams and by 
mode rn Ca tta raugus C reek and its tributa r i es , and to  spa rsely d i s t ributed sma ll  
outcrops i n  uppe r  reaches o f  tributa ries t o  Butte rmi lk C reek . Repeated gla c i a 
tions by Wi s cons inan and older  i ce sheets have covered the region w i  th a 
complex o f  t i l l s , la cus t r ine sediments , mo ra ines , and outwa s h  depos its  
(Figure 3 . 4 ) .  Depths to bedrock may exceed 1 60 m ( 5 3 0  ft ) in  the bottoms of  
buried bedrock va l l eys (Fi gure 3 . 5 ) , but d r i ft i s  much thinner on h i l l s ides 
and a s  th in as  1 . 5 m (5 ft ) o r  less  on s ununits . 

�''l nfo rma t ion pres ented in thi s  section i s  ba sed on the referenc e s  c i ted and 
on the more detai led s i t e des c ription p re s ented in "We s te rn New York Nuc lea r  
S e rvice Cente r :  Companion Report " ( U . S .  Dep . Ene rgy 1 9 78 ) . 
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Figure 3 . 1 .  

• 

Location o f  the Wes te rn New York Nuclear  Service  Cente r .  

Source : Nuc l ea r  Fue l Services  ( 19 7 5a ) . 
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Principal Features o f  the Area Within 1 6  km ( 1 0  mi ) 
o f  the Wes t  Va l ley Plant . Adapted from U . S .  Depart
ment of  Ene rgy ( 1 9 7 8 ) . 
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LEG E N D :  

t 
H igh- Level 

Approxi mate d i rect i o n o f  groundwater 
movement i n  the s u rf i c i a l grave l l y  
l ayer , based o n  1961 water- tab l e  
contours ( F i g .  I I -4-3  o f  the SAR) 

• Locat i o n  of b o r i ng u s e d  f o r  
geo l og i c s e c t i o n  A- A '  

Locat i o n  o f  geo l o g i c s e c t i o n A- A '  
s hown o n  F i gure 3 . 6 .  
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Fi g u r e  3 . 3 .  M a p  o f  We s t  V a l l ey 
a n d  B u r i a l  A r e a s . 
o f  Ene r gy ( 1 9 7 8 ) . 
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H m f  - M u d f l ows ; pebb l y  s i l t ,  marg i na l  to f l o o dp l a i ns , d e r i ved f rom c l ayey 
t i l l  (Wtc ) 

H t l  - Land s l i de s , s l umps ; deve l o ped on exposures of c l ayey � I l l  (Wtc ) 

H f t  - Low terraces of Cattaraugus C r e e k  a n d  t r i b u t a r i e s ; f e rrug i n o u s  grave l 
a n d  s i l t ,  woo d - b e a r i n g 

H a f  - A l l u v i a l  f a n s ; c h a n n e ry g ra ve l , s a n d  

Wfg - F l u v i a l  g ra ve l , s a n d , d e r i ved f rom u p l and d r a i nage , hummo c ky w h e r e  l a i d  
o v e r  t h i n  i c e ;  o v e r l i e s  c l ayey t i l l  (Wt c )  

W t c  - T i l l ,  c l ayey w i th pebb l es a n d  c o bb l e s ; d e f o rmed s i l t  s t r i ngers , m i n o r  
overr i d d e n  peb b l e  g ra ve l , s a n d ; ma i n l y  rewo rked l ac u s t r i ne s . May 
i nc l u de H i ram e q u i v a l e n t  t i l l  i n  upper few feet 

Wrm - Ground m o ra i ne ;  m i xe d  s t o ny t i l l ,  s t r at i f i ed d r i ft ;  I ce marg i na l  

W l t - Lodgme n t  t i l l ,  > 5- ft t h i c k ;  s tony , s i l ty ,  v a r i o u s l y  b r i g h t  and d rab 

Wtt - Lodgme n t  t i l l ,  < 5 - ft t h i c k ;  occas i o n a l  rock o utcrop 

Dc - B e d roc k outcrop ; s h a l e s  o f  the C a n ad away G ro u p  

F i gu re 3 . 4 .  S u rf i c i a l Geo l og i c  Map in  the V i c i n i ty o f  the 
Wes t e rn New York Nuc l e a r  S e rvice Cente r .  
Adap ted  f rom LaF l e u r  ( 1 9 79 ) . 
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3 . 1 . 2 . 1 S i t e Geo Logy 

A genera l i zed s t ra t i g ra ph i c  c o l umn fo r the  v i c i n i ty o f  the s i te i s  g iven i n  
Tab l e  3 . 1 .  The Pa leoz o i c  sequence o f  cons o l i dated  rocks t ha t  unde r l i e  the 
uncons o l idated  Ho l o cene and P l e i s to cene depo s i ts at  the s i te comp r i ses  a 
t h i ckne s s  o f  app rox ima te l y  2300 m ( 7500  ft ) and ranges i n  a ge f rom Camb r i an to 
Devon ian . The s equence inc l udes  sha les , s i l t s tones , sand s tones , and ca rbona tes  
( l i mes tone and do lomi t e ) ; the S a l iva  G roup of  the  Upper  S i l u r i a n inc l udes some 
evapo rHe beds as we l l  ( i n the dep th range o f  app rox ima t e l y  800 to 1 000 m ) . 
The b ed ro ck unde r ly ing t he a rea i s  nea r l y f l a t  and qu i te unde fo rmed , the 
average dip  be i ng 6-8 m/ km (about  30-40 f t /m i )  to  the south . The Pa l eozo i c  
sequence i s  unde rl a i n  by P recamb r i a n c rys ta l l ine  rock . 

I n  the immed i a te v i c i n i ty o f  the s i te ,  the bedrock unde r l y i ng the P l e i s t o cene 
g l a c i a l  depos i t s in the Upp e r  Devonian  sha l e be l ong to  the Caneadea-Ma ch i a s 
F o rma t ion of  the Canadaway G ro up . Th i s  un i t  i s  a t h i n-bedded , b l ack  and grey , 
mode ra t e l y  ha rd s h a l e  and s il t s tone tha t may a t t a i n  a thi ckness  o f  1 20 m 
(400 f t ) o r  mo re bene a th the s i le o  I n  a t e s t  we l l  d r i l l ed by the U . S .  Geo l o g i 
ca l S urvey about 1 200 m southea s t o f  the  p l an t , 24 ve r t i ca l o r  nea r-ve rt i c a l  
f ra c t u res we re obs e rved i n  t h e  cores  u v e r  t he t o t a l  depth o f  460 m ( 1 5 00 f t ) .  
i'lo reove r ,  a zone o f  decomposed sha l e  and rubb l e  wa s no t e d  a t  the con t a c t  
between the ove r lying t i l l  and t he b e d ro c k , s ugge s t ing the pos s i b b ty o f  
groundwa t e r  movemell t through t h i s  zone ( U . S .  Envi ron . P ro t . Agency 1 9 7 7 ) . 

The d i s t r i but i on of  g l a c i a l  depos i ts i n  the s i t e  vi c i n i ty i s  shown in  Fi gure 3 . 4 .  
A genera l ized e a s t -we s t  geo l o g i c  c ro s s  s e c t i on t h ro ugh the p l a n t  and exten d i ng 
ea s t  o f  But t e rm i l k  C reek i s  shown in  F i gure 3 . 5 .  The s e c t i on i l lu s t ra tes the 
p resence o f  an  o l d  p reg l a c i a l  va l l ey tha t  had been e roded in  the bed ro ck a nd 
wa s s ubsequent l y  f i l led wi th  g l a c i a l  depos i ts . Thi s  bur ied va l l ey t rends 
app roxima t e l y  n o r th 25 ° wes t , s l opes no r thwa rd , and has an  ave rage dep th  o f  
a b o u t  1 68 m ( 5 5 0  ft ) (Nuc l . Fuel  S e rv o  1 9 73 ) . The c u r rent va l ley o f  B u t t e rm i l k  
C reek was e roded i n  the uncons o l ida t ed g l a c i a l  ma t e r i a l s  d u r i ng t he 1 0 , 000 t o  
15 , 000 yea rs  s i nce t h e  d i s appea rance o f  t he l a s t  g l a c i e r . 

Po s s ibly f i ve o r  more g l a c i a l  i ce s heets  advanced ove r the We s t  Va l ley region , 
depos i t ing a t h i c k  sequence o f  t i l l s  and l a cus t r i ne sed imen t s . Pa r t  o f  these 
a re now b u r i ed be l ow the l evel  of  But te rmi l k  C reek . The l owe s t  exposed  t i l l  
s e c t i o n  has  been a s s i gned t o  Olea n  g l a c i a t io n . Lying i n  channe l s  cut  o n  O l e a n  
t i l l  a re grave l s  depos i t ed dur i ng t h e  P l um Poi n t  i n t e r s t a d ia l . Ove rlying  t h e  
Olean  t i l l  i s  a thi ck sequence o f  Ken t  t i l l a n d  a s s o c i a ted p rogl a c i a l  l a cu s 
t r ine sed i ments . The se  t i l l  and l a cu s t r i ne uni t s  a re capped by Ken t  rece s 
s i ona l kame de l t a s  a n d  a s s o c i a t ed i n t e rveni ng c l a s t i c  sed iment s  tha t fo rm a 
s and blanket o f  va rying t h i ckne s s  a cr o s s  B u t t e rmi l k  Va l ley . The s and  blanket  
i s  cove red i n  part  by channe l grave l s  and g rave l b lanket s  t h a t  may have been 
depo s i ted in  o ther f l uv i a l  envi ronment s . The Ken t  sequence wa s s ubs eque n t l y  
ove r ridden b y  Lave ry-age i ce , wh i ch depo s i ted a t h i c k  sequence o f  t i l l s  and 
i n c l uded ove r ridden p ro g l a c i a l  s ands a nd gravel s .  P a r t l y  capp ing the Lavery 
t i l l  a re l a t e  Wi s cons i na n  p rogl a c i a l  outwa sh  and f luvia l  grave l s  and Ho l o cene 
a l l uv i a l  fan  depos i t s  (Dana e t  a l .  1 9 79 a ) . 

A map o f  s u r f i c i a l  depo s i ts i s  i l lus t ra ted i n  F i gure 3 . 4 .  Hol o ce ne depos i t s  
i n  the s i te v i c i n i ty cons i s t  p r ima r i ly o f  a l l uv i a l  f a n  depos i ts (Ha f ) , f l ood
p l a i n  a l l uv i um a nd g ra ve l (Hfp)  , l ow a l l uv i a l  t e r ra ces cons i s t ing o f  gravel 
and s i l t  (Hf t ) , and recent  l ands l ides  a nd s l umps (Htl ) .  



Tab l e  3 . 1 .  

System ) 

Quaternary 

Devonian 

S ilurian 

Ordovician 

Camb rian 

Precambrian 

3- 8 

Gene ra l ized Stratigraphic Col umn for the Vicinity of  
We s tern New York Nuc l ea r  Service Cente r 

Approx . 
Thickness Depth 

Series Unit (m) (m) 

Holocene Al luvial fans ; floodplain a l luvium 0-6 
3 

Pleistocene Glacial t i l l ;  fluvial sands & grave ls 0-160  

30  

Canadaway Group 

Upper Java & West Falls Gr6up (shales ) 580 Sonyea Group 
Genesee Group 

6 1 0  
Tully Format ion 5 

6 1 5  

Middle Hamilton Group (shale & l imestone) 1 10 

725 

Onondaga Limestone 50 

7 75 

Upper Akron-Bertie 230 Sal ina Group 

1 005 

Lockport Group 70 

Middle 1075 
Cl inton Group 45 

1 1 20 
Lower Medina (sandstone) 30 

1 15 0  

Upper Queenston Fo rmat ion ( red shales) 300 

1450 
Oswego Forma t ion (s andstone) 35 

1485 

Lorraine Group 250 Utica Formation 

Middle 1 7 35 

Trenton-Black River Group 255 

1990 
Tribes Hill-Beekmantown 30 

2020 
Little Falls Dolomite 60 

Upper 2080 

Theresa Formation 2 1 5  

2295 
Potsdam Format ion 30 

2325 
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As i nd icated in Figure 3 . 4 ,  the plant a rea and h igh- leve l -wa s te tank complex 
a re located in the a rea of  an  a l l uvial  fan comp r i s i ng about 28 hecta re s 
( 6 8  acres ) .  The eastern b o rder of  the fan depos its  ove rlaps a s u r f i c i a l  
fluvia l  grave l depo s i t  of  Wis cons inan a g e  (Wfg) , whi ch extends ea s twa rd es sen
t i a l ly a l l  the way to Frank ' s  Cree k .  The a l l uv i a l  fan materia l is  comprised  
of  grave l s  and s ilty sand s , with l ittle to  s ome s i l ty c lay . South and east  of 
the p lant a rea in the vicinity of  the buria l grounds , the natural surficial  
depos i t  cons i s ts of  Lave ry ti l l  of  Wis cons inan age  (Wtc ) , whi ch is  comprised  
of  s i l ty clay  with  pebbles  and s i l t s t r i ngers ( see  Figure 3 . 4 ) . 

A geologic cross  s e ction (A-A ' ) extend ing from wes t  of  the HLW tank comp lex 
ea s twa rd to Frank ' s  C reek  i s  s hown in Figure 3 . 6 .  The s ubsurfa ce information 
shown in this figure is b a s ed upon the seven relat ive ly s ha l l ow borings 
indicated . The locations of this c ro s s  section and of  the bori ngs used a re 
shown in F i gure 3 . 3 .  The surf i c i a l  grave l ly laye r ranges in thi c knes s from 
about 1 . 5 m ( 5  ft)  in  the vicini ty of  Bo ring 80 USGS - 6 , nea r  Frank ' s  C reek , to 
6 m ( 2 0  ft)  in Bor ing 1 2 , about 200 m ( 6 7 0  ft)  wes t  of Boring 80 USGS - 6 . Over 
the western two -thirds o f  the section , the s urfi c i a l  grave l ly laye r cons i s ts 
of the a l l uvial  fan depos i t  (Ha f )  dis cus sed in the p recedi ng pa ragraph ; whereas 
in the easte rn port i on of the c ro s s  section , the layer is made up of  a fluvi a l  
grave l ly and sandy depos i t of  Wi s cons inan age (Wfg) . Ba s ed o n  the bo ring log 
data , the su r f i c i a l  uni t  a cross  this s e ction can be s a id to cons i s t  of  grave l 
and s i l t  with va rying amounts of  s a nd and clay . 

S i l ty c l ay ti l l  ( Lavery ti l l )  unde rl ies the grave l ly surfi c i a l  layer ( s ee 
Figure 3 . 6 ) .  The thi c kne s s  of  the t i l l  i s  dependent on the depth to the 
unde rl ying shale bedro c k  ( Caneadea-Machias Forma tion ) . At Bor ing 33 on the 
west  s ide of the s ection , the t i l l  is only  about 1 6 -m thi c k , but the thi c knes s  
incre a s e s  s i gnifi cantly ea stwa rd a s  the bed rock  s urface inc l i nes s teeply to 
the ea s t . 

Sandy and s i lty lenses , s t ringers , and pods have been observed to occur within 
the Lave ry ti l l  in s evera ] pl aces  a c ro s s  the s i te . Such a zone is  s een at 
Bo ring 33 ( Sect ion A-A ' ) ;  it  cons i s t s  of  a clayey sand layer found at a depth 
of 12 to 1 5  m (39  to 49 ft ) . The resul t s  of  field investiga t i ons i n d i cate 
tha t most of  the s e  lens es , st ringers , or  pods included within the s i lty-clay 
ti l l  do not appear  to be conti nuous over long d i s tances (30- 100  m ) . The evi 
dence a l so  i nd icates tha t few , i f  any ,  of  these  coa rse-gra i ned inclus ions 
cons i s t of  " c l ean" s and or gravel . I n  mo st  cases , the s i l t  content of  the 
i nc luded bod ies i s  too h i gh to result  in a high permeability for the l ens o r  
i n c l uded l aye r a s  a who l e .  A s  a n  i l l us t rat ion of  the type o f  coa rse-gra ined 
L ayer s  and s t ringers found with i n  the Lave ry ti l l  and o lder t i l l s , Table  3 . 2  
prov i d e s  a gene ra l i zed l i tho l og i c  log for the t i l l  s o i l s  underl ying the s ite . 

3 . 1 . 2 . 2  Se ismic Cons idera t i ons 

The We st  Va l ley s i te i s  s i tuated i n  a region that has experienced a moderate 
amount of rel a t ive l y  mino r  s e i sm i c  a ctivity . The record o f  ea rthqua ke a ctivity 
i n  wes tern New York and the surround i ng area dates back ove r 1 0 0  years . 

The gene ra l s e ismotectonic re l a t i onships in New York State , including those 
h i s t o r ical  ea rthqua kes of Mod if ied Merca l l i  I ntens ity (MMI ) V or  greate r ,  a re 
shown in  Figure 3 . 7 .  The only s igni f i cant (MMI � VI I )  ea rthqua ke activity in 
western New York ha s occurre d  i n  the vi cin ity of the C l a rendon-Linden Faul t .  
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GM - S i l ty grave l s ,  grave l - s and- s i l t  mi xtures 

SW - We l l - graded sand s ,  grave l l y  sands , l i tt l e  or no f i nes 

SM - S i l ty sand s ,  s a nd- s i l t  mi xtures 
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Tab le 3 . 2 .  Genera l ized Li tho l ogica l Log for T i l l  S o i l s  
Unde rlying the Western New Yo rk 

Nuclear  Service Cente r 

Thickne s s  
o f  Unit 

Unit (m ) 
Ti l l ,  dark blue-gray s i l t and c l a y ,  

sma l l  pebbles ; dens e ,  compact , mo ist 

Sand , coa rs e , s ome fi ne sand and s i l t , 
wate r-bea ring 

Ti 1 1 , as before 

Grave l , coars e ,  and sand ; s i l ty ,  compact , 
permeable but appa rent ly not water-bea ring 

Sand , coarse , s ome s i l t and fine grave l 

Ti l l , a s  before , abundant fine pebbles 

Sand , s ome s i lt  and fine gravel , compact 

Ti l l ,  a s  before 

Grave l ,  coa r s e , spa rse  fine materia l 

T i l l , a s  before 

Grave l , coarse to fine , sparse fine materia l 

T i l l , a s  befo re 

Sand , some fine g rave l and s i l t  

T i l l , a s  before , p lus 20% ± ve ry fine sand 

6 . 0  

1 . 5 

15 . 0  

1 . 0 

2 . 5  

8 . 0  

0 . 5  

2 . 5  

0 . 5  

2 . 5  

2 . 0  

1 1 . 0  

2 . 0  

1 7 . 0  

Source : Adapted from Table 1 1 -4- 1 o f  the NFS Sa fety Ana l y s i s  
Report (Nucl . Fuel . Se rv o  1 9 7 3 ) . 
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Seve ra l sma l l  shocks i n  the Buffa l o -Ham i l ton a rea a re p robably  due t o  g l a c i a l  
rebound effect s , i .  e . , l o c a l  s t re s s  concentrations  a s  a t r i ggering  mecha n i sm 
for e a r thqua kes by caus ing  minor  c rus t a l  readj us tmends . 

Out s ide  o f  the a rea cove red by F igure 3 . 7 ,  the re i s  a zone o f  maj o r  s e i sm i c  
a c t ivity nea r LaMa lba i e , Que be c , i n  the l owe r S t . Lawrence R ive r Va l ley . 

' Maj o r  ea rthqua kes (MMI I X  o r  X )  have o c cur red i n  th i s  a rea seve ra l  t imes , the 
mo s t  re cent b e i ng 1 925 . The ea rthqua ke s were fe l t  over the enti re e a s t e rn 
s e c ti on of C anada and the northea s te rn Uni ted State s . The We s t  Va l ley s ite 
p roba b l y expe r ienced no more than MMI I V  from a ny of the s e  events . This  would 
be the grea test  l evel of g round mo tion  exp e r i en ced a t  the s ite i n  h i s to r i ca l  
t ime . 

3 . 1 . 3 Hydro l o gy 

Severa l s tudies  have been  made o f  the hyd ro l o gy on po rtions  o f  the We s t  Va l l ey 
s i te , p a r t i c u l a r ly o f  the l ow- l eve l buri a l  g rounds . I n  add i tion to s tudies 
made b e f o re the p l a n t  wa s bui l t  (Nuc l . Fue l Se rv o  1 9 7 3 , 1 9 75 a ) ,  the re a re 
s t ud i e s  by the U . S .  Geol o g i ca l  S urvey ( P rud i c  and Randa l l  1 9 7 7 ; P rud i c  1 98 0 )  
a nd by the New Yo rk S t a t e  Geo logi ca l  S u rvey/ State Mus eum , New Yo rk State 
Educa t ion  Depa rtment [ (Dana e t  a l . 1 9 79b , 1 98 0 )  unde r the a us p i ce s  o f  the 
U .  S .  Envi ronmenta l P rotect ion  Agency (USEPA ) and the U .  S .  Nuc lea r Regu l a t o ry 
Commi s s ion (NRC ) ] .  

3 . 1 . 3 . 1 G roundwa t e r  

The Wes t  Va l l ey s i te i s  unde r l a in by a t  two aqu i f e r  zones , ne i ther o f  whi ch 
can be cons ide red h i gh l y  permeab le . The uppe r a q u i f e r  cons i s ts o f  the s a tu ra ted 
po r t i on of the s ur f i c i a l , g ra vel ly depo s its  d i s c u s s ed in S e c t i o n  3 . 1 . 2 a nd 
shown in  cross  s e ct i o n  A-A ' i n  F i gu re 3 . 6 .  On the wes t  s ide o f  the s ite ,  they 
cons i s t  o f  a l l uvi a l  fan dep o s i t s  (Ha f ) ; on the e a s tern  s ide , they rep resent 
fluv i a l ,  grave l ley o r  sandy depo s i ts (Wfg ) . The a rea l d i s t ri b ut ion o f  these 
two un i t s  is shown on  the surfi c i a l -g l a c i a l  geology map o f  the s ite ( F i gure 3 . 4 ) .  

The th i c knes s o f  the s e  s u r fi c i a l depo s i ts ranges from about 1 . 5 to  6 . 0 m ( s ee 
Fi gure 3 . 6 ) .  In this  p o r t i on of the s i te , the grave l s  appe a r  to  be mixed with 
s i l  t s  and va rying amoun t s  o f  s a nd a nd c lay , c l ea r ly a s i tua t i on not l ikely  to 
resu l t  in  a h i ghly t ransmi s s i ve a q u i fe r .  F ie ld pe rmeabi l i t y  tests  pe rformed 
i n  1 9 7 4  nea r the high - l eve l -wa ste  tank  comp l ex resul ted in a computed h o r izontal  
pe rmea b i l i ty fo r t he s e  surfi c i a l  mate r i a l s  o f  no highe r than 5 x 1 0- 5 cm/ s 
( 0 . 1 4 ft / d )  (Nuc l . Fuel Serv o 1 9 75 b ) . The s u r f i c i a l  layer tends to thin  
s i gni f i cantly  on  the  east  s i de , adj o i n ing Frank ' s  C re e k  ( s ee F i gure 3 . 6 ) . 
Such thi nn ing would  a l s o  tend to reduce the net  d i s cha rge through the a qu i fe r .  

The s e cond aqu i fe r  zone cons i s t s  o f  a zone o f  decomposed sha l e  a nd rubble  a t  
the contact  between the ove rlying t i l l  and the bedro c k , a s  noted i n  Sec
t i on 3 . 1 . 2 .  Th i s  zone wi l l  ra re ly be thi c ke r  than about 0 . 5  m [ Dc (w)  i n  
F igure 3 . 5 J . Groundwa t e r  could  enter thi s  zone i n  the up l and a reas  and i n  
s teep s t ream va l l eys whe re the wea the red bedrock  i s  exposed a t  the surfa ce . 
S l ow recha rge could  a l s o o c c u r  from the ove rlying g ravel ly dep o s i t s  through 
the l ow-pe rmeab i l i ty t i l l  s equence . I t  i s  be l i eved tha t the wea the red bedrock 
zone wou l d  rare l y  have a n  overa l l  p e rmea b i l i ty exceed i ng 1 x 1 0 - 3 cm/ s (about 
J fL/ d ) . 



3 - 1 4  

A s  d i s cussed  i n  t he p receding paragraph , gro undwa ter movement can occur (at  a 
ve ry low ra te)  downward through the ti l l  s equence . Cons ervative l y , one can 
s e l ect a coe fficient of ve rtica l permeabi l i ty of  1 x 1 0 - 7 cm/ s for the materi a l  
(Dana e t  a l . 1 9 7 9 c ) , based on labora to ry and f i e l d  measurements b y  severa l  
inve s t i gato rs . Wa ter might a l so  be expecte d  to move l a tera l ly within the t i l l  
through the sandy , grave l ly and s i l ty l enses  or  stringe rs . However , as  noted 
in  Section 3 . 1 . 2 ,  be cause of  the s i l t  content and l a c k  of  extens ive continuity 
o f  these  inc l uded bodies , the effective ho rizonta l permeab i l i ty of  any one o f  
these  l enses  i s  highly unl i ke ly t o  exceed that dete rmined f o r  the s ur f i c i a l  
g rave l ly depo s i t s - - about 5 x 10- 5 cm/ s . 

The groundwater f l ow patterns pertinent to the s i te re l a te to the re charge and 
downgradient movement for the two aqui fe r zones ident i fied above . D i rect ions 
o f  groundwater movement are indicated on cro s s  section A-A ' in F i gure 3 . 6 .  
Sho rt arrows are used in  the figure to ind i cate downwa rd movement through the 
ti l l ; as  reported , s uch movement is be l i eved to be  extreme ly  s low . The app roxi
mate d i rection of  groundwa ter flow in  the surfi cia l uni t ,  a s  indi cated on the 
map of the West  Va l ley s ite (Figure 3 . 3 ) , is based  on water- l eve l mea s urements 
performed in  1 9 6 1 . Groundwater in  the surf i c i a l  unit tends to move in  an 
ea s t erly  or  northea s te r ly di rect ion from the wes te rn bounda ry of  the s ite , 
c lose  to Rock Springs Road . I t  i s  b e l ieved that mos t ,  i f  not a l l , of  the 
groundwater in this unit d i s charges into Frank ' s  C reek or into sma l l  tribu
taries  of that creek . 

Groundwa ter recharging the weathe red s ha l e  and rub b l e  zone wi l l  tend to move 
e a s twa rd towa rd the tha lweg ( locus o f  the l owe s t  points in the cro s s  s e ction 
o f  the buried va l l ey )  o f  the buried va l ley , l o cated about 300 to 350 m to the 
wes t  of  Buttermi l k  C reek (Figure 3 . 5 ) . Once atta ining the tha lweg , the d i rec
tion o f  groundwater movement wou l d  s hi ft to the direction o f  the tha lweg , 
about no rth 25° wes t ,  and p roceed towa rd the no rthwe s t . 

Groundwater f l ow rates and travel t imes have been computed for the s ite 
s urfic ia l  unit and for the underlying ti l l  s equence (Nucl .  Fuel Serv o 1 9 7 5b ) . 
The cross  se ction A-A ' (Figure 3 . 6 ) i s  a li gned app roximate ly a l ong a groundwater 
f l ow path for the surfi c i a l  grave l ly unit . Based on the water-ta b l e  l evel 
indicated i n  the cross  section , an  average gradient ( i )  o f  0 . 033  wa s computed .  
The ave rage horizonta l pe rmeabi l i ty (Kh) for the unit wa s a s s umed to be  
1 x 1 0 - 4 cm/ s , and  the a s s ump tion wa s made that , for thi s materia l ,  the e ffe c
tive poros ity ( ne ) wa s 0 . 15 .  Ba s ed on the s e , the s eep age or pore vel o c i ty ( u )  
wa s computed from : 

u = 

The res u lting va l ue for u cal cu lates to be 0 . 0 1 9  mi d .  The d i s tance from the 
HLW tank comp l ex to F rank ' s  C ree k , the pre s umed po int of d i s cha rge , is 430 m .  
Hence , the computed average trave l t ime from the wa s te tank compl ex to the 
c reek is about 62  years . 

The t ravel time for g roundwater  to move from the wa s te tank comp lex , downwa rd 
through the ti l l ,  to the s e cond aquifer  zone wa s a l s o  computed . The average 
vert i ca l p e rmeabi l i ty of  the t i l l  wa s a s s umed to be  1 . 0  x 1 0 - 7 cm/ s , the 
average downwa rd gradient was a s sumed to be  unity , and an  e ffective p o ro s ity 
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o f  0 . 1 0 wa s adopted . Based  on the se e s t i ma t e s , the comp uted t i me fo r wa te r to 
t rave l vert i ca l ly f rom the hot tom o f  the ove rl yi ng s u r f i c i a l  g rave l ly un i t  to 
the t i l l - sha l e  contact- -when th i s  un i t  ha s a th i c kne s s  of abou t  1 7  m- - i s  
5 4  yea rs . 

Es t i mates  o f  t rave l time to the nea res t s u rface s t ream (62  yea rs ) and to the 
nea rest  aqu i fer (54  ye a rs )  a re fo r wa t e r  a l one . The se  e s t imate s  a re cons e rva 
t ive beca use  rad ionuc l ides d i s s o lved in wa t e r  a re s ubj ect  to ion-spe c i f i c  
phys i c a l  and chem i c a l  inte ractions ( s o rp t i on and ion e xchange ) with the s o i l 
mate ria l ,  wh i ch u s ua l l y  re t a rd migrat i on . 

I t  would appea r ,  the re f o re , tha t the movement o f  pos s ib le contaminants through 
the uppe r  aqu i fe r  zone would  be the mo s t  c r i t i ca l  o f  the two pathwa ys . Surface 
s t reams wou l d  be rea ched mos t  q u i ckly  in  thi s manne r .  Howeve r ,  sho u l d  any 
contam i nants be sp i l led on the ground s u r face d u ri ng the winte r when the 
s u r face so i l  i s  comp l et e ly frozen , the mate r i a l  wo u ld p robab l y  not enter  the 
upp e r  aqu i fe r  zone . S ince t he l i q u i d  would tend to move la tera l ly ove r the 
ground s u r face as runo f f , i t s rate of movement wou l d  be  dependent on su rfa ce 
s lope and temp e rat ure , the latter  i n f l uenc ing i t s  tendency to  f reeze on the 
s ur face . 

3 . 1 . 3 . 2  S urfa ce Wa ter  

Maj o r  s ur face -wa t e r  d ra i nage fea t u re s  o f  the s i te a rea a re Ca tta raugus C reek  
and  Butte rmi l k  C reek , p r i ncipa l ly the  l a t te r .  B u t te rm i l k  C reek o r i ginates  
s outh o f  the  s i te ,  but  i t s l owe r p o rt ions - - incl ud ing i ts con f l uence with 
Catta raugus C reek- - a re who l ly wit h in the b o unda r i e s  o f  the s ite . Butterm i l k  
C reek d ra i ns app roximate ly 7 6  km2 , about 1 4  �n2 o f  whi ch a re within  the s i te 
bounda r i e s . The average f l ow rate o f  the c re e k  i s  1 . 3  m3/ s  (Nuc l . Fuel  S e rv o  
1 9 75 a ) . 

The tota l d ra inage a rea o f  Catta ra ugus C reek i s  about  1400 km2 , i n c luding 
560  km2 a b ove i t s  con fl uence with  Butte rmi l k  C reek to the no rth o f  the s ite . 
Peak flow rates  in Catta raugus C reek  occur  i n  Novembe r-Decemb e r  and in Ma rch . 
I n  the v i c i ni ty o f  the s i te ,  the typ i ca l  maximum flow rate i s  20 m3/ s ; a 
typ i c a l  minimum ra te i s  about 1 to 2 m3/ s , and the average is  about 1 0  m3/ s . 
Catta ra ugus C reek enters  Lake E rie nea r  the easte rn end o f  the l ake , about  
45  km ( 2 7  mi)  southwes t  o f  Buffa l o . 

The ci r c u l a t i on patterns o f  Lake E rie  have been s tud i e d  by Buechi and R umer 
( 1 9 69 ) . A phys i cal mode l of  La ke Erie  wa s const ructed and s tu d i e d  in  a rotating 
app a ratus des i gned to s imula te the e ffect  of the ea rth ' s  rotation . The ob s e rved 
current pattern with z e ro wind s t re s s  showed a relat ive ly we l l-mixed we s t e rn 
b a s i n , a s t rong eastwa rd south shore c urrent , a relatively s low we s twa rd f l ow 
in the cent ra l b a s in tha t s us ta ined an eas twa rd current a long the north shore , 
and an e a s t e rn ba s in domina ted  by a converging flow towa rds the Niaga ra Rive r .  

The s tudi e s  o f  the lake mode l ind i ca ted that a wes te rly wind a l te rs the c i rcu
l a tion  pa ttern f rom the case  of no  wind s t re s s . The l a ke develops s omewha t 
s ep a rate  s ur face and s ub su r face c i rculati on patte rns unde r the action o f  a 
wes te rly wind . Thes e  pa t terns a re c o up led with ver t i c a l  and t ransver s e  mot i ons . 
The s outh  shore current o b s e rved in the zero wind s tr e s s  s tudies  i s  even more 
p redominant at  the s u r fa ce f o r  the wind-driven pattern .  
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Prel imina ry res idence - t ime s tudies ind i cate tha t a tracer entering t hrough the 
Detro i t  River and rema ining in the s urface flow wi l l  move ve ry rap idly t hrough 
Lake E ri e  a l ong t he s outh s ho re under the a ction of a wes terly  wind . The 
s ub s urface pattern is more comp l ex and marked by s tab l e  gyre fo rma tion and 
t ransverse  flows north and s outh a c ro s s  the lake . F i gure 3 . 8  i l l u s t ra tes  the 
gene ra l c i rculat ion patterns fo r Lake E r i e , both with and w i th o ut wind s t re s s  
( Buechi  and Rume r 1 9 6 9 ) . Catta raugus C reek water  i s  a s s umed to  fo l l ow tfte 
gene ra l l y ea s tward current o f  the s urface  c i r c u l a tion a s  the water  enters the 
l ake . Thus , the wa ter wou l d  u l t ima tely be car r i ed towa rd the mou t h  o f  the 
N i aga ra Rive r .  

Bo th Catta raugu s  and Butterm i l k  c reeks l i e  i n  deep va l l eys ; h i s t o r i c a l  data 
for t hese  two c reeks indi c a te a max i mum gage he i ght o f  4 . 3  m ( 1 4 ft) and 2 . 6  m 
( 8 . 5  ft ) , respe ct i vely . The s u r face d ra inage patte rn and depth o f  these 
va l l eys a re such  that they could cont a i n  a I OO-yea r flood s t a ge in the s i te 
vi c i n i ty (Dames & Moore 1 9 7 4 ) . 

3 . 1 . 4 C l ima te and Mete o ro logy 

Wes t e rn New York has  a t yp i ca l l y  humid , conti nenta l c l imate mod i fied by the 
pre s ence of La ke s  E r i e  and Ont a r i o  and the up s l ope terra i n  from the lakes  
towa rd the  s o uth and southeast . The region l i es  near  the typ i c a l  t rack of  
ma ny maj o r  l ow-pressure sys tems tha t cross  the cont inent . 

Wide seasonal  va r i at i ons in tempera ture a re tempered app reciably by the lake s ; 
s umme r temperatu res above 32°C  ( 9 0 °F )  are rare , and c o l d  a i r  ma s se s  can be 
wa rmed by a s  much a s  1 5 ° C  ( 27 °F )  in c ros s i ng ove r the l akes . Tempe ratures fo r 
the l o ca l a rea a re repo rted fo r Frank l i nv i l l e  [ 20 kill ( 1 2 mi l s outhea s t ,  e l eva
tion 485 m ( 1 5 9 0  ft ) MSL ] , Lhe nea re st  s t at ion repo rting to the Na t iona l 
C l ima t i c  Cente r .  The ave rage annua l tempera ture i s  7 . 2°C  (45 °F ) ; th� wa rmes t  
month i s  July ( mean tempera ture o f  1 9 . 6°C ( 6 7 °F ) ] ;  and the coldest  month 1 S  
Feb rua ry [ mean temperature of  -5 . 7 ° C  ( 22 °F ) ] (U . S .  Dep . Comme r .  1 9 7 7 a ) . 

Precipita t ion i s  hi gh [ averaging about 104 cm ( 4 1  in . )  per  yea r ]  and f a i rly  
evenly d i s t r ibuted th rougho ut the  yea r  (U . S .  Dep . Commer . 1 9 7 7 a ) . Heavy 
snowfa l l  i s  a s s o c iated w i th outbreaks of  a rc t i c  a i r  a s  c o l d  a i r  becomes s a tu
rated by pas sage ove r Lake E rie . Count ies  downw ind of the lake e xperience 
ave rage annua l snowfa l l s  o f  more than 380 em ( 15 0  in . )  (U . S .  Dep . Ene rgy 
1 9 7 8 ) . 

Winds a t  the s i te a re gene ra l l y  f rom the we s t  and south ; speeds grea t e r  than 
1 . 3 ml s occur  9 n� of the time , and speeds 0 f 4 to 8 ml s occur  59% o f  the t ime 
(Nu cl . Fuel Serv o 1 9 75 ) . Wi nds from t he south - southea st , b l owing towa rd 
Buffa l o , occur  only 6 . 5% o f  the t ime (above 8 ml s on l y  0 . 6% of t he time ) . 

Thunders  torms a re inf requent because 0 f the s tab i I i  z i ng inf l uence o f  the l ake . 
The frequency and intens i ty o f  to rnadoes a l s o  i s  l ow i n  comp a r i son t o  othe r 
pa rts o f  the United S tates ; for  the p e r i od 1950  thro ugh 1 9 7 0 , only 1 6  torna 
does we re repo rted wi thin 80 km o f  s i te (Nucl . Fuel  Serv o 1 9 7 3 ) . The p robab l e  
frequency o f  i c e  s t o rms i s  about two L o  three pe r yea r .  
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Outf l ow 
, 

Genera l C i rc u l a t i on Pa t te r n  i n  Mode l  Lake W i thou t W i nd Stress  

Genera l S u r face C i rcu l a t i on Pa ttern  w i t h  Wes te r l y  W i nd 

CATTARAUGUS CREEK 

Genera l S u b s u r face C i rcu l a t i on Pa t te r n  w i t h  Wes ter l y  W i nd 

F igu re 3 . B .  Lake E r i e  Ci rcu l a t ion Pa t terns . Adapted from 
Bue chi  and Rume r ( 1 9 6 9 ) . 
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3 . 1 . 5 Eco logy and  Land Use 

The a rea s ur round ing the West  Va l ley s i te is  withi n the d e c i duous - fo r e s t  
biome , but the vege tation o f  the a rea h a s  been greatly  i nfl uenced by pa s t  
a g r i c u l tura l and fore s t ry p ra c t i ces . 

The o r i g i n a l  vegeta t ion o f  the a rea was that o f  the G reat  Lakes Forest  As s o c i -
a t i o n  (Nuc 1 .  Fue l S e rv . 1 9 75 ) . Dominant t rees were s ugar map l e , beech , and 
heml ocks on the north- fac ing s lopes and i n  the coo l va ll eys ; and oaks , ches tnut , 
and h i ckory on s outh- fa c ing s lopes . Howeve r ,  within the pa s t  s eve ral gene ra
t i ons , most  of  the a rea has  been c l ea red fo r agricul ture and the forests  that 
were a l l owed to rema i n  have been repeated l y  ha rvested . 

Much o f  the c l e a red  land rema ins  in  agricul tural p roduct ion today , b ut many 
hund reds  o f  a c re s  we re c leared , used tempo ra r i ly ,  and then abandoned when 
found to be s ubma rgina l fo r a g r i cul ture . Natural  s u c ce s s i o n  has  p roceeded on 
these  land s , but because of  so i l  dep l e t ion  and other fact o rs , the retu rn to 
fo res t s  has been s low . Many o f  these abandoned fa rms a re cove red with shrubs 
a nd o the r l ow vegeta tion . Howeve r ,  during the 1 9 30s  and 1 9 40s , a good deal o f  
refo re s tation  wa s unde rtaken , s o  i n  s ome a reas the re a re now l a rge , even-aged 
s tands o f  l a rch , red p ine , S co t ch pine , and other i n t rod uced s p e c i e s . 

The ro ll ing and i rregu l a r  topography and s omewha t imp e rmeab le s o i l s  o f  the 
a rea a l s o  a re fa ctors  in  the a rea ecol ogy ( Nuc l . Fue l Serv o 1 9 75 a ; U . S .  Dep . 
Ene rgy 1 9 7 8 ) . We t lands on the s i te a re mostly s p r i ng- fed swamps s uch a s  the 
one j us t  no rth of the p roce s s  p l a n t  lagoons ( F i gu re 3 . 3 ) and the ma rshes south 
o f  the p lant . There a re no extens ive floodpla ins  a s soc iated with the ons i te 
s t reams (Sect ion 3 . 1 . 3 ) . The l a s t  g l a c i a t ion a l s o  l e f t  a numb e r  o f  dep re s s i ons 
that deve loped into bog l akes  and eventua l ly into peat bogs . Some o f  the s e  
a re now ent i rely  f i l led and c a n  b e  recogn i zed  only b y  the unde rlying peat , 
whe reas  o the rs a re i n  earl i e r  s tages o f  s ucces s i on .  

Except for  the central po r t i o n  o f  the s i te whe re the fa c i l i t i e s  are located , 
the s i te i s  mos t ly forested . Al l a l ong Buttermilk  C reek  and i n  the s outh
we s te rn part  of the s ite the re is a c l imax or nea r - c limax , mi xed - d e c i duous 
fore s t .  Common spe c i e s  inc l ude  map l e , oak , a s h , beech , b i rch , hemloc k ,  f i r ,  
p ine , bas swood , e lm ,  h i ckory , che rry , cottonwood , and a spen . 

Fauna fo und on the s i te a re typ i c a l  of  thos e  o f  the no rthea s te rn United  States  
(Nuc l . Fue l S e rv o  1 9 75 a ) . Wh i te - ta i led  deer , the l a rge s t  i nd i genous mamma l s  
i n  the a rea , a re common and rep resent an impo rtant rec reat. iona l r e s ource . 
Othe r mamma l s  present i n c l ude the woodchuck ,  po rcup i ne , raccoon , cottonta i l , 
and red fox . Seve ral  recrea tiona l ly imp o rtant. b i rd spe c i e s  occur  i n  t.he s i t.e 
a re a - -wi l d  turkey , ruffed grous e , and r ing-nec ked  pheasant. ,  whi ch a re pe rmanent. 
res idents , and the woodcock , whi ch commonly  b reeds  i n  t.he a rea but. migrates i n  
s p r i ng and fa l l . Many spe c i e s  o f  wat e rfowl migra t.e  through the a rea , but. no 
maj o r  concentra t ions occur  nea re r  than the I roquo i s  Nat i ona l Wi l d l i fe Re fuge , 
65 km t.o the no rt.h . Thi rteen species  o f  amphi bians  and rep t. i l es we re i denti 
f i e d  w i t. hin  a 1 6- km radius  o f  t.he s i te during  a s urvey made i n  t.he s umme r o f  
1 966 ; i n  Sep temb e r  1 9 74 ,  f i s h  spe c i e s  we re c o l lected by s e i ning at. three 
locat. ions nea r  the s it.e (Nuc l . Fuel Serv o  1 9 74 ) . 

"Except fo r occas ional  t. rans i ent  individua l s , ! ! no endange red o r  t.hreatened 
s p e c i e s  a re known to  exi s t. on  t.he s i t.e  or in the a dj acent a rea ( La rsen  1 9 8 0 ) . 



3- 1 9  

Li s t s  o f  plants  and ve r tebra te a n i ma l spec i es o n  the s i te a re given i n  Appen
d i x  B o f  the U . S .  Depa r t ment o f  Ene rgy ( 1 9 7 8 )  repo rt . 

3 . 1 . 6 Soc ioecono m i c s  

The Wes t  Va l ley s i te i s  lo cated i n  t h e  C a t ta raugus County town')', o f  Ashford , 
s l i ght l y  l e s s  than 2 km ( 1 . 2  m i l  south o f  E r i e  County . Fo r purpos e s  o f  th is  
s e ct i on , the p roj ect i mp a c t  a rea has been  defi ned a s  cons i s t i ng o f  the  f ive 
s u r round ing counties  o f  A l l egany , C a t t a raugus , Cha utauqua , E r i e , and Wyoming . 
The mos t  d i s t inct demographi c and s o c ioeconomi c fea t u re within t h i s  five
county a rea is the cont ra s t  between the u rb a n  deve l o pment i n  the v i c i n i ty o f  
Buffa l o  and i ts suburbs and the l a rge ly rura l ,  spa rs e l y  popula ted na tu re o f  
the re s t  o f  the surroundi ng a rea . 

3 . 1 . 6 . 1 Demography and Se t t l ement Pa t t e rn 

As s hown i n  Table  3 . 3 ,  the e s t imated 1 980 popu l a t i o n  o f  the five count ies in 
t he impact  a rea tot a l s  1 , 4 1 0 , 803  peop l e . Nea r l y 80% res ide in Erie Coun ty ,  
which  conta ins the Bu ffa l o  met ropo l i tan a rea . I n  re cent yea rs , the c i ty o f  

Tab l e  3 . 3 .  Pop u l a t i on i n  the F i ve-County St udy Area 

1960- 1 9 70 

Total % 
County/Town 1 960 1 9 7 0  1 9 8 0  Change Change 

A l l e gany County 43 , 978P 46 , 458P 5 3 , 000t2 2 , 480 5 . 6  

Catta raugus County 80 , 1 8 7 t 1  8 1 , 666P 8 7 , 1 30t2 1 , 479 1 . 8  

Chaut auqua County 145 , 3 7 7 t 1  147 , 305t2 149 , 6 7 3t6 1 , 928 1 . 3  

1 9 70- 1980 

Total % 
Change Change 

6 , 542 14 . 1  

5 , 464 6 . 7  

2 , 368 1 . 6  

E r i e  County 1 , 064 , 688t2 1 , 1 1 3 , 49 I t 3  1 , 082 , 000t2 48 , 803 4 . 6  - 3 1 , 4 9 1  -2 . 8  

Wyoming County 34 , 793t3 3 7 , 688t3 39 , 000t2 2 , 895 8 . 3  1 , 3 1 2  3 . 5  

Town of Concord 6 , 452t4 7 , 5 7 3t4 8 , 1 34t7 1 , 1 2 1  1 7 . 4  5 6 1  7 . 4  

Town o f  A s h c o rd 1 , 490t5  1 , 5 7 7 t 5 1 , 882t7 87 5 . 8  305 1 9 . 3  

t 1  Southern Tier Regi ona l Planning and Development Boa rd ( 1 9 78 ) . 

t2 New York State Department o f  Commerce data p rovided by Erie County Depa rtment o f  Environment and 
Planning . 

t3 U . S . Bureau of the Census ( 1 9 73 ) . 

t4 E r i e  and Niagara Counties Regiona l  Planning Boa rd ( 19 75 ) .  

t 5  Danzige r ( 19 78 ) . 

t6 Chautauqua County Pl anning Board & Depa r tment o f  Planning ( 19 73 ) . 

t7 U . S .  Bureau o f  the Census ( 1 980 ) . 

Buffa l o  ha s expe rienced a decre a s e  in popul a t i on , but  the pop u l a t ion o f  its  
s ub u rbs  has grown . Among the  five counties , Erie  is  the  o n ly one that expe ri 
e nced a n  overa l l  l o s s  of  p opUl a t i o n  b e tween 1 9 70 and 1 980 ; the othe r ,  more 
rural counties  experienced mode rate t o  s l ight i n c reases  in  population . 

,', I n  New York , the " town" i s  a government unit  intermedi a te between the county 
and the mun i c ip a lity . In s ome s tates , s imi la r uni t s  a re c a l led " townships " . 
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I n  t he i mm e d i a t e v i c i n i ty o f  t h e  s i t e , t h e  p op u l a t i o n s  o f  b o t h  t he towns o f  
A s h f o rd ( i n wh i ch the s i t e  i s  l o c a te d )  a n d  n e a rby C o n c o r d  i n c re a s e d d u r i n g  t h e  
p a s t  d e c a d e . T h e  l a rg e s t c ommun i ty i n  t h e  t w o  t owns i s  Sp r i ngvi l l e , w i th a n  
e s t i m a t e d 1 9 80  p o p u l a t i o n o f  4220 ( U . S .  B u r . C e n s u s  1 9 8 0 ) . The c l o s e s t  c om 
m u n i ty t o  t h e  s i t e , t he un i n c o rp o r t ed ha m l e t  o f  We s t  V a l l e y  a b o u t  5 k m  f r om 
t he s i t e ,  had an e s t i ma t e d  1 9 7 8  p o p u l a t i on o f  7 1 3 . ·:, 

3 . 1 . 6 . 2  E c o n om i c s  

The e c o n om i c c e n t e r  o f  t h e r e g i o n i s  the B u f f a l o  me t ropo l i t i a n  a r e a , wh i c h i s  
l o c a t e d  no r t h  o f  t h e  We s t  V a l l ey s i t e . B u f f a l o i s  c o nn e c t e d  t o  the e a s t  a nd 
we s t  b y  t h e  New Y o r k  S t a t e Th r uwa y . The m a j o r  e c o n om i c  l i n k s  fo r t h e  s o u t h e r n  
c o uJl t i e s  ( A l 1 e g a n y , C a t t a r a u g u s , a n d  C h a u t a u q u a ) a re H i ghway 2 1 9 a n d  t h e  
n e a r l y comp l e t e d S o u t h e rn T i e r  Exp re s swa y .  

A l t h o u g h  g e n e r a l l y r u ra l i n  c h a r a c t e r , C a l t a r a u g u s  C o u n ty h a s  a d i ve r s i f i e d 
b u s i ne s s  c o mp o s i t i o n ( U . S .  Dep . C o mme r .  1 9 66 , 1 9 7 7b ) . The t o t a l  n o n a g r i -
c u l t u r a l l a b o r  f o r c e  o f  t h e  c o u n t y wa s 25 , 800 p e o p l e  i n  1 9 70 , 2 7 , 300 i n  1 9 75 , 
a n d  27 , 5 00  i n  1 9 7 6  ( N . Y .  S t a t e O e p . L a h o r 1 9 7 7 ) . A b o u t  o n e - th i rd ( 32%) o f  t h e  
n o n a g r i c u l t u r a l  emp l o y e e s  w e r e  i n  ma nufa c t u r i n g i n  1 9 7 6' ;  a l mo s t  a s  ma ny ( 25 . 1% )  
we re emp l o y ed i n  gove r nme n t . O t h e r  m a j o r  n o n a g r i c u l t u r a l emp l oymen t f i e l d s 
we r e  wh o l e s a l e  a n d  r e t a i l t ra d e  ( 1 6 . 7% )  a n d  s e rv i c e a n d  m i s c e ll a n e o u s  ( l 7 . 5�o) 
( N . Y .  S t a t e  O f f .  P l a n .  S e rv o 1 9 70 ; N . Y .  S t a t e  D e p . C omme r .  1 9 6 3 , 1 9 7 4 ) . I n  
t h e i mm e d i a t e  s i t e a re a , fo u r  s ma l l i n d u s t r i e s  ma n u f a c t u r i n g  t o o l s  a n d  ma c h i n e  
p a r t s  a n d  a s u rvey i n g  f i rm ( a l l i n  n e a r b y  Sp r i n gv i l l e )  emp l o y a b o u t  400 s k i l l e d 
c r a f t smen a n d  t e c h n i c i a n s . T h e  K i s s i n g B r i d ge s k i  a re a  emp l o ys mo re t h a n  400 
p e r s o n s  d u r i n g the w i n t e r .  A ho s p i t a l a n d  t wo med i c a l re s e a r c h  l a bo ra t o r i e s 
a l s o  p rov i d e emp l o yme n t  i n  S p r i ngv i l l e .  

T h e  We s t  Va l l ey o p e ra t i o n i s  t he o n l y  i n d u s t r i a l  a c t i v i t y  i n  t h e  v i c i n i t y o f  
We s t  Va ll e y .  T n  1 9 64 , N u c l e a r  Fu e l  S e rv i c e s  ( NFS ) emp l o y e d  264 o p e r a t i n g 
p e r s o nne l a t  t h e c e n t e r ,  s u pp l emen t e d a t  t i llle s  by t empo r a ry wo r ke r s . H o weve r , 
i n  r e c e n t  ye a r s when t he p l a n t  h a s  1I 0 t  b e e n  o p e r a t i n g ,  emp l oyme n t  h a s  d r o p p e d  
t o  5 0  p e o p l e  ( i n  1 9 7 8 , 26  o f  t h e s e  pmp l o y e e s  l i v e d  i n  C a t t a r a u g u s  C o u n t y  a n e!  
24  l i ve d  i n  E r i e  C O l l n t y , i n c l u d i n g 14  i n  Sp r i n gv i ll e ) . 

As s hown i n  Ta b l e  
a v e  r a g e  h o u s e h o  1 d 
Wyo m i n g ( $ 1 6 , 288 ) . 
po l i t a n  s e t t i ng .  

3 . 4 ,  a l l  c o u n t i e s  i n  t h e f i "-e s u r ro u n d i n g c o u n t i e s h a ve 
i n c o m e s  u n d e r  $ 1 5 , 000 ex c e p t E r i e  C o un t y  ( $ 1 8 , 5 46 ) a n d  

E r i e  C o u n t y  l e a d s  t h e  a re a  i ll i n c o me b e c a u s e  o f  i t s me t ro -

T h e  u n emp l o yme n t  r a t e  i n  t h e p ro j e c t  i mp a c t  a r e a  i s  gene r a l l y h i gh e r  t h a n  t h e 
ove ra l l  s t a t e r a t e  ( 8 . 3�o fo r t h e f i r s t  f o u r  m o n t h s  o f  1 9 8 0 )  a n d  t h e  n a t i o nw i d e 
r a t e  ( 6 . 4%) . The l o ca l r a t e s  r a n g e d  f r om 7 . 6�o u n em p l o ym e n t i l l C h a ut a uq u a  
C o u n t y  t o  1 0 . 5% i n  E r i e C o u l i t y  ( N . Y .  S t a t e  Del-' . La b o r  1 9 80 ) . 

T h e  l a rg e s t e c o n om i c  i lllp a c t  o f  t h e \�e s t  Va l l e y p l a n t  o n  t h e l o c a l a r e a  i n  
r e c e n t  y e a r s  ha s b e e n  i t s c o n t r i b ut i o n t o  t h e  p ro p e rt y t a x  h a s e  o f  C a t t a r a u g u s  
C o u n t y , t he t own o f  A s h f o rd , a n d  t h e  \�e s t  Va l l ey C E'n t ra l  S c h o o l D i s t r i c t . T h E' 
p ro p e r t y  o rg i na l l y  t a k e n  f o r t h e s i t e c o n s t i t ll e d  o n l y  4% o f  t h e a s s e s s e d  va l ll 
a l i o n f o r t h e  t own a n d  c o u n t y , a n d 4% fo r t lt e  s c h o o l d i s t r i c t. By I lJ 66 , wh e n  

,', B a s e d  o n  3 1 0  dwe l l i n gs w i t h  wa t e r h o o k u p s  a n d  a n  e s t i lila t e d  a v e ra ge o f  
2 . 3  r e s i d e n t s p e r  dwe l l i n g .  
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Table  3 . 4 .  Average Hou s eho ld I ncome s : 1 9 7 0  and 1 980  

Income 

County 1 9 7 0  

Al legany 8 , 258  

Catta raugus 8 , 29 6  

Cha uta uqua 8 , 47 2  

E r i e  1 0 , 833  

Wyoming 9 , 420  

( $ )  

1 980 

1 3 , 5 9 1  

1 4 , 2 1 4 

1 4 , 66 3  

1 8 , 546 

] 6 , 288 

Percentage 
Change 

1 9 7 0 - 1 980 

65  

7 1  

7 3  

7 1  

7 3  

Source : 1 9 70 census data and p roj e c t ions by Urban Dec i s ion  
Sys tems , Los  Angeles . 

the p l ant be came ope ra tiona l , NFS wa s paying a lmo s t  20% of  the tax revenues of  
both t he Wes t  Va l ley School  D i s t r i c t  and the town o f  Ashford (Tab le 3 . 5 ) . 
S i nce t hen , at  least  1 6% o f  those  l oca l tax revenues have been paid  by NFS , 
and l os s  o f  tho se  revenues wo uld ne ce s s ita te a 22% inc rease  in the tax rate . 
The S ta te o f  New York ha s recently pas sed l egi s l a tion to o ffset  the se  l o s s e s  
(Sec t i on 4 . 3 . 9 ) . 

The econom i c  impa ct  o f  the Wes t  Va l ley plant on E rie County (p rima r i ly Sp ring
vi l le )  ha s been di ffe rent from that on Cattara ugus County . Al though more 
p lant emp l oyees have res ided in Sp ringvi l le than in any other a rea community , 
ne ither Sp r i ngvi l le nor Erie  County ha s rece ived any d i re c t  economic  bene f i t s  
from the p lant ope ra tion i n  the fo rm o f  tax payments . Howeve r ,  the E r i e  
County communi t ies  in wh i ch the p lant emp l oyees have l ived have received 
indi re ct economic bene f i ts .  Springv i l le has been the rec ip ient of many o f  
the s e  i n d i re ct  economic bene fits , includ i ng expend iture s  b y  individual emp loy
ees who l i ve there . 

3 . 1 . 6 . 3  Hous ing and Rea l Est ate 

I n  gene ra l , throughout the region the hous ing s i tuation i s  cha racterized by 
l ow va cancy ra tes , a need fo r new uni t s , and an appa rent need for rep a i r s  o r  
rep l a cement o f  many ex i s ting un i t s . In  Catta raugus County , fo r examp l e , mo re 
than 65% of the re s ident i a l  uni t s  were b u i l t  before the end of Wo rld  Wa r I I , 
and nea r l y  25% needed a t  lea s t  mode rate repa i rs in  1 9 73 . Occupancy ra tes  in 
the county exceed 9 0% , but nea rly 1 1% o f  a l l  rural re s i dences i n  the county 
a re s ea sona l or va ca t ion  homes occupied only part of the yea r .  The Catta raugus 
County P lann i ng Board e s t ima tes  a need to  build 55 1 9  add i t i onal uni ts during 
the current  decade (Catta raugus Co . Plan . Board 1 9 76 ) . Also , regi ona l p l a nners 
have i dent i fied hous ing fo r sen i o r  c i t i zens a s  a p r i o r i ty county need (Southern 
T i e r  Reg i ona l  P l a n . Dev . Boa rd 1 9 7 8 ) . 
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Tab le 3 . 5 .  Taxes Pa id  by Nuclear Fuel Services , Inc . (NFS ) , to the 
Town o f  Ashford (Catta raugus County) and Wes t  Va l ley 

Central Schoo l District in Selected Yea rs 

Yea r 

Asses sed 
Va luation of 
Wes t  Va l ley 

Plant ( $ )  

Town o f  Ashfo rd 

1965 

1 966 

1970 

1 9 7 4  

1 9 7 8  

1 9 7 9  

1 980 

152 , 000 

700 , 000 

790 , 000 

900 , 000 

900 , 000 

900 , 000 

900 , 000 

Tota l 
Taxes ( $ )  

127 , 35 1  

155 , 335 

1 79 , 255  

176 , 248 

192 , 9 30 

224 , 9 7 2  

Wes t  Va l ley Cent ra l School District 

1965 

1 968 

1 9 70 

1974  

1 9 77 

1 9 78 

1979  

1980 

1 9 8 1t 1 

700 , 000 

700 , 000 

790 , 000 

900 , 000 

900 , 000 

900 , 000 

900 , 000 

900 , 000 

1 25 , 000 

1 39 , 000 

248 , 847 

337 , 204 

416 , 830 

454 , 79 5  

484 , 295 

539 , 763  

447 , 9 77  

Taxes Revenues 
from NFS ( $ )  

6 , 156 

25 , 004 

29 , 846 

36 , 44 1  

3 1 , 95 3  

34 , 7 1 4  

39 , 655  

22 , 79 7  

3 1 , 045 

44 , 854  

60 , 324 

70 , 1 25 

75 , 440 

79 , 484 

87 , 932  

87 , 932 

Percentage 
of Tota l 

by NFS 

20 

19 

20 

1 8  

1 8  

1 8  

1 8  

1 6  

18  

1 8  

1 7  

1 7  

1 6  

1 6  

2 0  

t 1 NFS no longer p a i d  taxes . State of  New York made payments in- l ieu-of 
taxes . 

Sources : Robert Conrad , Bus ine s s  Manager , Wes t  Valley Cent ral School  
Dis trict ; Ba rbara Edwards , Catta raugus County Treasurer . 
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3 . 1 . 6 . 4  Re c reat i on 

Al though the re a re few deve l oped recrea t i ona l fac i l t i e s  nea r the We st Va l ley 
s i te , outdo o r  re c rea t i on i s  one o f  the fa s te s t  g rowi ng i nd u s t r i e s  i n  
Catta raugus County , and t h i  s trend i s  expe cted to cont inue throughout the 
reg i on for  t he next 10 to 20 yea rs a s  the Buf fa l o/Roche s t e r  me tropo l i s expands 
(N . Y .  State Parks Rec r .  1 9 7 2 , 1 9 78 ; Catta raugus Co . P I au .  Board 1 9 7 7 ) . 

Vacant fa rm and forest  lands i n  Catta raugus County a re b e i ng a cqu i red for 
sea s ona l homes and camps (Cattara ugus Co . P l a n . Boa rd , 1 9 7 7 ; Ashfo rd Town 
Boa rd et a l . 1 96 4 ) . Among the mo re pop u l a r  outdoo r  recreat i ona l act ivi  t i es  
are camp ing , nature s tudy , s k i i ng ,  go l fing , b i rd wa t ch i ng ,  and  wa te r - o r i ented 
sports . Al l egany State Pa rk , New Yo rk ' s l a rgest state  pa rk , i s  40 km s outh o f  
the s i te .  Ot he r re crea t i onal res ou rces  i n c l ude the A l l egany Res e rvo i r ,  several  
s k i  res o rt centers , and  camp i ng and muse um fa c i l i t i es owned by  the Seneca 
Na t i on . In no rtheast  Ca t t a raugu s County , the re is po tent i a l  for  recrea t i ona l 
deve l opment a t  Case  Lake i n  the t own o f  Frankl i nv i l l e (Ashfo rd Town Boa rd 
et a 1 .  1 9 64 ) . 

Southe rn E r ie County has  numerous sport f i s hi ng a reas  i n  the Catta raugus C reek 
wa tershed , i nc l uding  s eve ra l c reeks i n  the town of Concord . R e g iona l p lanners 
des c r i be Catta raugus C reek as "New Yo rk ' s b e s t  s t ream for Lake E r ie- run sa lmo
n o i d s  . . . . . . ( E r i e  a nd N i aga ra Co . Reg i ona l P l a n .  Boa rd 1 9 7 8 ) . Area p lanners 
view enhancement of recreat i on a l  a c t i v i t ies  as an impo rtant means of s t reng
theni n g  Erie County ' s  economy by i n c rea s i ng tou r i s t  expend i tures ( E r i e  and 
N i agara Co . R e g i ona l Plan . Boa rd 1 9 7 5 ) . 

3 . 1 . 7  Cultura l Re sources  

3 . 1 . 7 . 1 Regi ona l 

A l i terature revi ew o f  the l oca l and reg i ona l culture h i s t o ry fo r the s outhern 
E r i e  and no rthe rn Catta raugus count i e s  in we s tern New York State ha s recently 
been made ( Hende rson et  a l . 1 9 80 ) . Thi s  revi ew pro f i led the reg i ona l c u l tu ra l  
and mate r i a l  cha racte ri s t i cs o f  recogn i zed p reh i s to r i c  s o c i e t i e s , h i s to r i c  
European settlers , and ethnoh i s t o r i c  and contempo rary Na t i ve Ame r i can peop les . 
K inds and d i s tr i b u t i ons o f  s i tes  that a re ant i c ipated  i n  the gene ra l a rea we re 
a s s e s sed as they relate to part i cu l a r  topographi c  sett ings . 

I n  genera l ,  the two - county study a rea wa s found to have had a l ong and complex ----
o c c upa t i onal  sequence that began somet ime a ro und 1 0 , 000 BC . Nume rous cultura l  
res o urce s ites have been repo rted for the a rea , p a r t i cula rly tho se o f  the 
p reh i s to r i c  p e r i o d s . Mo reove r ,  experts  on th i s  a rea s uch as Whi te ( 1 9 7 4 )  have 
s ta ted the Cattaraugus C reek Va l l eys and b l u ffs  have "a  ve ry h i gh a rcheo logi ca l  
potenti a l "  (Hende rson e t  a 1 .  1 9 8 0 ) . 

3 . 1 . 7 . 2  Plant S i te 

A pos s ib l e  ea rthwo rk tha t i s  repo rted i n  the l iterature may be l o cated on the 
p lant s i te . Archa i c  s i te s  a re a l s o  to be expe cted a long the f loodp la i n s  o f  
Butterm i l k  C reek , whi ch c r o s s  cut the p lant p rope rty . Mo reove r , h i s to r i c  
s tand i ng s tructures and founda t ion s t ructures may a l s o  b e  p re sent o n  thi s  
p rope rty (Henderson  e t  a l . 1 980 ) . 
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3 . 1 . 8 Radio l og i c a l  

Ro u t i ne ra d i a t ion mon i to r ing  o f  the env i ronment , b o t h  wi thin a n d  o u t s i de the 
We s t  Va l l ey s i te bounda ries , ha s been condu cted by NFS , t he fo rme r U . S .  Atom i c  
Ene rgy Comm i s s i on ( th ro ugh 1 9 7 2 ) , and the New Yo rk  State Depa rtment o f  Envi
ronmenta l Conse rvation . A s umma ry o f  the c u r rent p ro g rams and the locat ions 
of the samp l ing s ta t i ons a re given in  Appendix F .  Add it iona l ,  non rout ine 
radio l og i ca l s tudies  have a l s o b'een conducted o r  sponso red by the above ageu
c i es and o ther group s , s uch as the U . S .  Geo l o g i ca l S u rvey , New Yo rk  S tate  
Geo l o g i c a l  S u rvey , U . S .  Pub l i c  Hea l th Se rvi ce , New Yo rk S ta te Depa rtment o f  
Hea l th ,  U . S .  Dep a r tmen t o f  Ene rgy , a n d  U . S .  Envi ronmenta l Prote c t ion Agency . 
The maj o r  emp ha s i s  o f  a l l  the s e  p rograms has been on s u r face  and subs u r fa ce 
migra t i on o f  radionuc l i des from t h e  New Yo rk S i ate- l i censed wa s te-bu r i a l  a rea . 

The re s u l ts of  th i s  mon i to r i ng have shown tha t the only  mea s u rab l e , above
backg ro und exte rna l radi o a c t i v i ty [ 1 5 . 0 - 20 . 0  ( 1 9 68 - 1 9 7 2 ) , 1 1 . 0- 1 3 . 5  ( 1 9 7 9 )  vs . 
4 . 0- 1 4 . 0  � rem/ h backg round ] occu r r i n g  o u t s ide the s i t e bounda r i e s  res ul t s  f rom 
radionu c l i d e s  depos ited i n  Ca t t a raugus C reek downs t ream f rom the p l ant . 
With i n  the s i te bounda r i e s , exc l ud i ng the known quant i t ies o f  rad i on u c l ides  i ll 
the p l a n t  and wa s te b u r i a l  a reas , t he re i s  s ome s l i ght contamina t ion o f  the 
s o i l  with i n  the exc l us i on ( fenced)  a rea northe a s t  of the p lant [ 1 7 . 5 -22 . 0  � rem/ h 
( 1 9 79 ) ] .  There a l s o  a re s ome s l i gh t l y  above-ba c kg round l eve l s  ill  the ons i te 
s t reams no rthwe s t  o f  the p l au t  1 1 3 . 5 - 1 7 . 5  � rem/ h ( 1 9 7 9 ) ] ,  resu l t ing f rom 
sed iments depo s i ted dllring  ea r l y  p l ant ope rat i ons b e fo re i ns ta l l a t i on of the 
L LW t rea tment fa c i l i ty (Nuc l . Fue l S e rv o  1 9 75 a ; N . Y .  State Dep . Envi ron . 
Cons e rv . 1 966- 1 9 79 ) .  

Repea t ed s t. reambed samp l e s  and a e r ia l s u rveys have s hown tha t t.he extent o f  
the a rea o f  above-backgronnd radia t. i oll i s  de c rea s i ng wi t h  t. i me .  Exc l uding the 
sma ll  amount of rad i onuc l i de s ( 40 0 - 1 1 4 , 000 pC i / kg)  in t he deep sed iments in 
Catta raugus C reek behind S p r i ngvi l le Dam and t he s l ight ly contam ina ted a reas 
des c r ibed above , t he c u r rent rad i a t. i on l eve l s  for the o ff s i t e  and exc l u s i o n  
a reas  now app roximate p reope rat iona l l eve l s  (N . Y .  S t. a te Dep . Envi ron . Cons e rv . 
1 9 6 6- 1 9 7 9 ; We st Va l l ey Tank De con tam . Decomrn . Ta sk  G roup 1 9 7 8 ; Ho t.t.  1 980 ) . 

Routine radio l og i ca l  mon ito r ing o f  the env i ronmen t wou l d  a l so  be performed 
during the opera t i ons . Th i s  env i ronment.a I s u rvei l l ance p ro g ram wou l d  be 
des igned- in acco rdance with Depa r tment. req u i remen t. s  ( e . g . , DOE O rde r s , 
5400 Series ) and in cons i de ra t. ion  o f  pa s t  envi ronmen ta l s urve i l l ance  p rograms 
and info rmat ion a s  we l l  as  t. he rout ine and poten t i a l  a c c ident al  re l e a s e  p o i n t s  
from the ope rations . 

I n  a s se s s ing t he radio l og i c a l  impa c t , an  a rea \'l i th i n  an 8 0 - km radius  o f  t.he 
We s t  Va l l ey s i t. e  wa s used . This a rea incl uded pa r t s  o f  Canada . 

3 . 2  TRANSPORTAT I ON ROUTES AND D I S POSAL S I TES  

Seve ra l offs ite a reas  wou l d  be a f fected in a l terna t. i ves la , I b ,  and  2 ,  i n c l ud
ing dispos a l  s i tes  (Federa l repo s i to ry and reg i ona l b u r i a l  ground ) , a ll o f fs i t e  
p roces s ing s i te ( a l te rna ti ve 2 only) , and a rea s a long t ranspo r t a t i on rO l l t es . 
None o f  t. he s e  o f fs it.e a rea s have yet been spec i f i ca l l y  i dent. i fied . As d i s cus sed 
i n  Sect i o n  4 . 3 ,  t.he State of New Yo r k  wou l d  have to i dent i fy the reg i ona l 
buria l g round . and the Depa rtment of  Ene rgy wou l d  have to  ident i fy t he other 
o f f s ite  a reas  before imp l emen t a t  i on of  an a i te rna L i ve .  
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S i nce no rea l s ites have been ident i fied , no s ite-spe c i f i c  envi ronmental 
deta i l s  we re used in a s s e ssment of envi ronmental i mpa c t s . Whe re a s s umpt ions 
were made in o rde r to ana lyze envi ronmenta l impa c t s , these  a s s umpt i ons a re 
g i ven a l ong wi th the an a l ys e s  i n  Section 4 and Appendix B .  
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4 .  ENV I RONNENTAL CONSEQUENCES AND R I SKS OF THE 
ALTERNATI VES FOR THE WEST VALLEY H I GH - LE VEL 

WASTE SOL I D I F I CATION PROJECT 

4 . 1 RAD I OLOG I CAL HIPACTS 

4 . 1 . 1  I n t roduct i on 

Fo ur a l te rna t i ve s  we re con s i d e red fo r the l ong- t e rm con t a i rnnen t  of t he Wes t  
Va l l ey l i qu i d  h i gh- l eve l wa s t e s  ( HLW) ; three o f  the se  a l te rna t i ve s  requi re 
s o l i d i fi ca t i on of the  wa s t e s  and the fourth  i s  a "no- a c t i on"  a l t e rna t i ve ( s ee  
Sect i o n  2 ) . The  ra d i o l o g i c a l  i mp a c t s  of  e a ch a l t e rna t i ve mus t  be eva l ua t ed to 
a id t h e  d ec i s i on-mak e r  in se l e c t i ng the c o u r s e  o f  a c ti o ll fo r the We s t  Va l ley 
p roj e c t.  The me thods  used a nd re s u l t s obta i ned f rom t h e s e  eva l u.q t ions  o f  
rad i o l o g i c a l consequences , the r i s k s  a s so c i a te d  w i th the va r i ous  a l te rll a t i ve s , 
a nd the potent i a l  i mp a c t s  o f  the four  a l  t e rna t i ves  a re d i s cu s s ed i n  t h i s  
sec t i on . Pot en t i a l e f f e c t s fo r the prefe r red a l t e rna t i ve l a  a re used a s  the 
ba s e  f o r  d i s c us s i on a nd comp a r i son . 

The s e  eva l ua t i o n s  i nvo l ved the ca l cu l a t i on o f  d o s e s  o f  ra d i a t i o n  to  wo r ke r s  
a nd t o  t he popu l a t i on that m i gh t  b e  expected  t o  o c c u r  du r i ng p roces s i ng , 
t ranspo r t a t i on ,  and  s t o rage o f  t he Wes t  Va l l ey HLW und e r  no rma l a nd a hno rma l 
cond i t ions . The peo p l e  cons i d e red i n  the se  ca l cu l a t i o ns a re the wo rkers  who 
wou l d  p ro c e s s  a nd hand l e  the wa st es , the peop l e  l i v i ng nea r t he p l a n t  (w i t h i n  
80 km o r  50 mi , wh i ch i nc l udes a po rt i o n  o f  Canada ) ,  the peop l e  i n  p rox im i ty 
o f  the wa s te s  a s  they we re be i ng transpo rted  o f fs i te  t o  a Fede r a l  repos i t o ry 
o r  reg i ona l b u r i a l  ground , a nd t h e  peop l e  a s s umed to  l ive w i th i n  an  8 0 - km 
rad iu s  o f  the d i sp o s a l s i t e s . I n  a d d i t i on , pop u l a t i on d o s e s  f o r  the  con t i -
nenta l Un i ted S t a tes f rom re l e a s e s  o f  ga seous  ra (i i oa c t i v i ty to t he a tmo s phe re 
a re a l so cons i de red . 

The p ri n c ipal pa thwa ys f o r  t ra ll sm i t t i ng ra d i oact i v i ty  t o  huma ns  a re i den t i f i ed 
in  th i s  s e c t i on a nd the re la t i ons h i p  be tween t he res u l t i ng rad i a t i o n  dose  a nd 
hea l th e f fec t s  i s  g i ven . The event s  l ea d i ng to t he ·  re l ea s e  o f  rad i oa c t  i v i ty 
i nc l ude both n o rma l even ts  and a c c i den t a l eve n t s s uch a s  equ i pment fa i l ure  
d u r i ng the wa s t e  so l i d i f i ca t i on p r o c es s , na t u ra l d i s a s t e rs ( e a r t h q u a ke , tor
nado ) , an  a i rp l a ne c ra s h  i n to t h e  wa s t e s  d u r i ng p ro c e s s i n g a n d  s t o rage , o r  a 
sabotage  a t t emp t .  Fo r e a c h  event , the ma i n  me cha n i sm o f  t ra n s po r t  ( a tmo -
sphe r i c  o r  hyd ro log i c )  i s  ident i f i ed .  

Two maj o r  t ime p e r i o d s  a re con s i de red i n  t he eva l ua t i ons . The f i rst  i s  a 
s ho r t - t e rm p e r iod  ( 1 00 yea rs ) d u r i ng wh i ch i ns t i t u t i o na l s u rve i l l ance  a nd 
con t ro l  a re a s s umed to be  i n  e f fe c t .  D u r i ng th i s  pe r i od , a ny p ro ce ss i ng ,  
t ra n s po r t , o r  wa s te d i s p o s a l wou l d  t a ke p l a ce .  The  s e cond i s  a l ong - te rm 
p e r i od that l a s t s  fo r 1 0 , 000  yea rs ( fo l l ow i ng t he end o f  t he f i rs t  1 00 yea rs ) , 
d u ring which t i me i ns t i tut i ona l con t ro l  wo u l d  no l onge r ex i s t  a nd rad i o l og i ca l  
imp a c t s  cou l d  be p ro d uced p r i ma r i l y by m i g r a t i ona l a l ld  i n t r lls i o n:J! eve nts . 
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The princip a l  migrationa l event cons ide red is leaching of the s o l id was te s  by 
groundwater ,  with subsequent release o f  a c t iv i ty to  the b io sphere . The int ru
s i onal events cons ide red a re occurrences  such as natural d i s as t e r s , a n  a i rp lane 
c ra s h , or human intrus i on ,  with the subsequent  release  of radioa c t iv i ty . 
After  1 0 , 000 yea rs , radiological  imp a c t s  due to  thes e  events  could s t i l l  
occur . The yea rly radio l o g i c a l  imp a c t s  f o r  the l a s t  yea r o f  t he 1 0 , 000-yea r 
long-term period a re c a lculated to give an e s t imate o f  the uppe r  l imit  o f  the 
r i s ks that could be  expected beyond the 1 0 , 000-year period . 

The main source o f  radioac t iv i ty a t  Wes t  Va l ley i s  the l i qu i d  HLW was tes  
s to red in  two underground tanks . Currently , the dominant a c t iv i ty i s  due to  
f i s s ion p roduc t s  s uch a s  s trontium-90  and c e s i um- 1 3 7 , which  have ha l f - l ives o f  
about 3 0  yea rs ( shorter-l ived isotopes o ri g ina l ly pre s ent have decayed to 
ins igni ficant  leve l s ) . The a c t ivity of s trontium-90 and ces i um- 1 3 7  wi l l  
decre a s e  over a mi l l ionfold a fter  seve ra l hundred yea r s , a t  whi c h  t ime the 
dominant a c t i vity wi l l  be  that of the t ransuranic e l ements that  have much 
l onger ha l f - l ives . After a much longe r period of t ime 0 03 to 1 06 yea r s ) ,  
rad ium- 226 - - through i t s  daughte r ,  radon-222- -may become a dominant source o f  
rad iat ion exposure under ce rta in cond itions  t h a t  a re ident i f i ed l a t e r  ( see 
Sect i on 4 . 1 . 5 ) . 

In  a s s e s s ing rad i o lo g i c a l  impa c t s , tpe t ime-dependent decay chara c t e ri s t i c s  o f  
t he rad i onuc l ides we re cons ide red . The deta i led rad ionucl ide inventories  used 
fo r dose c a l cul a t ions a re l i s ted in Tab le B . 2 .  The a c t ivity of s ome of the 
more impo rtant i s o topes  in both  HLW tanks is  s hown in F i gure 4 . 1 as a function  
o f  t ime ove r a period o f  1 0 , 000 yea rs a fter  1 9 8 7 . On  the  average , the f i s s ion 
p roduct rad ioactiv i ty in the waste  will  decay to  about 0 . 3% of  the 1 98 7  l evel 
in 300 yea rs . I n  contra s t , p lutonium-239 w i l l  requi re about 200 , 000 years t o  
decay to 0 . 3% o f  i ts 1 9 8 7  a ct ivi t y .  Because o f  t h e s e  di f fe rences  i n  decay 
rate s , a s s ump t ions had to  be  made concerning the t ime o f  occurrence o f  a given 
event . The e s t imates of re lea sed quant i t ies of mat e r i a l  a nd the l ikely events 
o r  s cena r i o s  leading to such releases depend on many fa ctors , s ome of whi ch  
a re no t p re c i s e ly known a t  this  time - - s uch a s  the  exa ct makeup o f  the  HLW and 
fa c i l i ty and proce s s  des i gn .  There fore , a s s ump t ions were requi red when the 
data  we re l a c k ing . These  a s s umpt i ons were ba s ed on engineering j udgment and 
a re cons ide red to  be conse rva t ive - - t ha t  i s , the va lues overs tate  rathe r than 
unde rs t a t e  the quant iti es  of a rad i o logical  releas e .  However , because of the 
a s s umpt i on s  tha t  had to be  made , the quant i ties  o f  radiologi c a l  release  given 
in thi s s e c t ion mus t  be rega rded a s  e s t ima ted maxima rather than conf ident 
pred i c t ions of  expe cted va l ues . 

The r i s ks a s s o c i ated with t he va rious dispo s i t ion loca t i ons and was te fo rms 
a re eva l ua ted , b a s ed on the p ro c e s s  i nforma t i on and time s chedule desc ribed in 
Sect i o n  2 .  The r i s k  to the pub l i c  is def ined as the p robab il ity o f  an event 
o c (' u rr i ng t i me s the consequences of the event in terms o f  radiation  dose  
rece i ved . Some ind ividua l s , s uch a s  wo rkers who handle  wa s te sh ipp ing c a s ks 
a nd packages , would be  exposed d i re c t l y  to radiat ion tha t is  a b l e  to  pene t ra te 
the thi ck lead or  water shi elds  cove ring the radioactive wa stes . Some membe rs 
o f  the popu l a t ion wou l d  a l s o  be  exposed to radi a t ion from wa ste  shipment s . 

Ve ry sma l l  quant i t ies o f  radioact ive mat e r i a l  may e s cape f rom the wa s t e s  
d u r i ng no rma l s to r a ge , p rocess ing , o r  shipmen t , and l a rge r amounts  may b e  
rel eased i n  the event o f  a n  a c c i dent . A portion  o f  the released radioact ive 
ma t e r i a l may be  d i spersed in gas eous or fine p a r t i culate f o rm through the 
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a tmosphere o r  in  d i s s o lved or  suspended form i n  wate r .  Afte r it  ha s been 
d i s tributed through t.he env i ronment , t h i s rad i o a c t ive ma ter i a l  may i r rad i a te 
peop le exte rna l ly o r  i t  may enter the i r  bod ies  by inha l a t i on o r  by inge s t ion 
of contaminated foods tuffs  or wa ter and thereafter  c a u s e  interna l i r rad i a t i on .  

All  o f  t hese  p o s s i b l e  pathways i n  e s t ima ting  the rad i ologica l imp a c t s  have 
been cons idered by the methods d e s c ribed i n  Sect i on 4 . 1 . 3 .  The resul t s  o f  the 
radio l o g i c a l  impact  ana lys i s  a re s umma r i zed b r i e fly in the fo l l owing sec t i on . 

4 . 1 . 2 B r ie f  Summa ry o f  Re s u l ts 
, 

The res ul t s  o f  the rad i o l og i ca l  imp a c t  analyses  for t he popul a t ion  ove r the 
s ho rt a nd l ong terms , and fo r t he wo rke rs ove r the sho rt term , a re b r i efly 
s ummari zed in Tab l e  4 . 1 .  The es t i ma ted r i s ks a re d i s cus sed mo re ful ly i n  t he 
sect ions tha t fo l low . 

Alterna t ive 

1a 

I b  

2 

3 

4at2 

Ta b l e  4 . 1 .  Summa ry o f  Rad i o lo g i c a l  Imp a c t s  

P02u l a t i o n  Do se  

O c cupat iona l 1 0O-Yea r 1 0 , 000-Year 
Dos e  Short Term Long Term 

(person- rem)  (pe rson - rem)  (person-rem) 

1 , 800 340 2 1 0  

2 , 1 0 0  3 9 0  7 0  

2 , 200 420 70  

1 , 1 00 3 7  5 , 200 

80 1 2 0  NAt3 

R i s k  

Annua l Max imum 
After Long-Te rm 

Periodt 1 

(person- rem/ yr)  

0 . 0 1  

0 . 002 

0 . 002 

0 . 2  

NA 

4b 880t4 460 1 20 , 000 2 . 0  

- - - - - - - - - - - - - - - - - - - - - - - -

Natura l background 
rad i a t ion  to  1 . 5 
m i l l ion  popula t ion 
�n  Wes t  Val ley re gion 15 mi l l ion 1 . 5 b i l l ion 1 5 0 , 000 

t 1 P red i cted r i s ks fo r the f i rs t  yea r  a ft e r  the end o f  the 1 0 , 000-yea r long
term peri od . 

t 2 Only includes the imp a c t s  fo r the 1 0-yea r s t o ra ge period . I t  i s  nece s s a ry 
to add the imp a c ts a s s o c ia ted w i th a ny one o f  the a c t ion  a lt e rnat ives when 
a dec i s ion on s o l idi f i c a tion  i s  made . 

t3 NA = not app l i cab le . 

t4 Rep resents  a 1 00-yea r dose a s s uming three tank t ransfe rs . 

• 
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As seen in Tab le 4 . 1 ,  the dose r i s k  to the populat ion f rom imp lementa t i on o f  
any o f  the four was te-di spo s a l  a l ternati ves repre sents an ext reme ly sma l l  
increase i n  the no rma l population dose due to background rad i a t i on source s . 
The hi ghe s t  population  dose r i s k  wou ld  be for the no-a ct i on a l ternat ive 4b 
over the l ong term ; in thi s case , the greatest  cont ributions would come from 
the dose ri s ks a s s o c i ated with a few individua l s  enga ged in  intrus iona l  events 
s u ch as  d i gging into the HLW . Based on the p robable  ranges of  dose/health 
e f fe c t  e s t ima to rs des c ribed i n  Section 4 . 1 . 8 ,  th i s  highest  population  dose  
risk  ove r the l ong term of  1 0 , 000 yea rs ( 120 , 000  person- rem) would res u l t  in  
1 2  to 96 hea lth effects  ( fata l cancers  and gene t i c  de fects ) in  add i t i on to  
roughly 3 0  mi l l ion expected cancer deaths and 9 mi l l i on gene t i c  abnorma l i ties  
from causes  other than exposure to ra d iat ion o r i g i nated by imp lementa t i on of  a 
wa ste- s o l i d i f i cat ion a l t e rnat ive at  Wes t  Val l ey : The a l terna tive wi th the 
highes t  population  dose r i s k  fo r the short term ( 460 person- rem ) woul d  res u l t  
in  0 . 05 - 0 . 4  hea l th effects  ove r the 1 0 0 -yea r period , i n  add i t i on t o  300 , 000 
to ta l cancer deaths from other causes over the s ame t ime period . The highes t 
o c cupat ional expos ure (2200 p e r s on- rem) i s  est imated to result  i n  about 0 . 1 to 
1 addi t iona l cancer fatal i t ies . After the 1 0 , 000 -yea r period , the highest 
p opulat ion r i s k  ove r a I -yea r period i s  es timated to be 2 pers on- rem . Thi s  
pop u l a t i on d o s e  r i s k  would  res u l t in l e s s  than 0 . 002 hea lth ef fects a s  compa red 
wi th about 3000 cancer dea ths and 900 gene t i c  abnorma l i t i es norma l l y  expected 
per yea r in  the a s s umed 1 . 5 mi l l ion peop l e  l iving in the vi c in i ty of West  Va l l ey .  

4 . 1 . 3 Rad i o l og i ca l  Impact Asses sment 

As indi ca ted ea r l ie r , the principal  sou rce of rad ioact iv i ty at  Wes t  Va l ley i s  
the wa s tes conta ined i n  the underg round sto rage tanks , BD2 and BD4 . On the 
bas i s  of  information  in the U . S .  Dep a r t ment of Ene rgy ( 1 9 78a ) report , the 
inventory of each rad i o i s otope wa s ca l c u l a ted fo r the yea r  1 9B 7 , the pro j e cted 
s ta rting date of the We s t  Va l l ey s o L id i f i cat i on p roj ect . The s e  data a re given 
i n  Append ix B ,  Tab l es B . 2  and 8 . 3 ,  for the neutra l ized Purex wa stes  and a c i d i c  
Tho rex wa s tes , respective l y . 

For  the purposes  of  this  E I S , the quant i t i e s  o f  rad i onucl ides  rel ea sed to the 
env i ronment during both norma l and abno rma l ( e . g . , ea rthqua kes and tornadoes ) 
events we re based on the ca l cul ated i nven t o ry of  rad ioact ivity present a t  the 
t ime of relea s e  and the fra c ti on expected to become mob i l e und e r  the a s s umed 
cond i t ions of re lease . In ca l cul ating the releases , each a l terna t i ve wa s 
divided in to component s teps ( s ee Sect i on 4 . 1 . 4 ) . Dose and r i s k  es tima tes fo r 
the sho rt term we re deve l oped independently fo r each step , based on the be s t  
ava il a b l e  p ro c e s s  and des i gn i nforma l i  on . As noted e a  r l  i e r ,  howeve r ,  b road 
use of engineering j udgment wa s nece s s a ry whe re needed data we re l a c k i Ilg . The 
j udgments made we re conserva tive and the e s t imated releases  a re be l i eved to 
overstate rather than understate the released a c t iv i ty . 

The p rincipal  pa thways whereby re leased rad ioact ive ma te r i a l may rea ch peop le 
a re ( 1 )  d i rect  exte rna l expo sure to rad i onuc l ides in  a i r  and wa t e r  o r  on the 
ground ; ( 2 )  inha l a t i on o f  radionu c l i des  into the lungs , fo l lowed by red i s t r i 
bution t o  o ther o rgans o f  the body ; and ( 3 )  inges tion o f  rad ioa ct ive nuc l i des 
th rough drinking wa ter and foods tuffs . These  pr inc ipa 1 pathways a re shown 
diagramma t i ca l ly in Fi gure 4 . 2 .  Othe r pathways s uch as i rr i ga t i on , ra in wa sh , 
and runo ff were included in the ana lys i s  but we re found to contri bute l e s s  
than 5 %  of the ca l cu la ted doses . 
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F i gure 4 . 2 .  Rad i oa c t i v i ty Exposure  Pathways to Humans . 

Th ree c l a s ses  o f  h uman exposure were con s i de red : ( 1 )  a hypothe t i ca l i ndividua l 
rece i v i ng t he max i mum po s s ib l e  dose , ( 2 )  the gene ra l pop u l a t i o n  exposed to the 
rad i a t i on ( a s s umed to  be the popul a t i on within  80  km [ 5 0  mi l o f  the s o u rce o r  
n e a r  the t ranspo rt  routes a t  t he t ime t h e  wa stes  we re be i ng ta ken to  a Federa l 
repo s i t o ry o r  a reg i ona l b u r i a l  groun d )  and ( 3 )  wo rkers engaged in p roces s ing , 
hand l i ng ,  t ranspo rt , etc . , fo r whom occupa t iona l doses  a re c a l cul a ted s epa
r a t e l y .  The p r incipa l mec h a n i sms by whi ch the  ra d i o a c t ive ma te ria l would 
e n t e r  the exposure  pa thways men t i o ned a b ove a re e i ther  a tmosphe r i c  or hydro
l o g i c  t ranspo r t . Atmospher i  c and  hyd rol o g i c  relea ses  for  the  short-term 
pe r i od f rom the var ious  rout i lle  a c t iv i t i e s  a t  Wes t  Va l ley were  eva l ua ted b a s ed 
on the p re l i m i na ry p r o c e s s  des i gn deve loped for th i s  p roj ec t .  Hydrologic  
t ransport  t h rough migra t i on of  groundwa t e r  wa s cons i de red fo r the  long - t e rm 
pe r i od dur ing  wh i ch the HLW and TRU wa s tes would be ons i te o r  in a Fede ra l 
rep o s i t o ry a nd the LLW woul d  be i n  a reg i ona l buria l g round o r  in  the onsite  
NRC - l i cen s ed b u r i a l  ground . 

Ca l cu l a t i on o f  t he cons equences o f  rad ionuc l i de r e l e a s e s  requi red cons ider a 
t i on o f  movement f rom the p o i nt o f  relea s e  through t he va r ious pathways to the 
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points  whe re memb e rs o f  the popula t i on cou l d  be  exposed . For  each  a l te rnat i ve , 
the rad i onuc l i des  rel eased to the atmosphe re during ope ra t i on we re a s s umed to  
be c a r r ied and d i l uted by the wind to popu l a t i on cente rs , agr i cul tura l  a rea s , 
and gra z i ng lands nea r the fa c i l i ty .  Annua l ave rage relat ive a i r  and ground 
depo s i t i on concent rat i ons , i . e . , X/Q and D/Q , fo r ea ch of 1 60 segments 
( 1 6 wind-d i rect i on sectors  at 10 d i stance s )  wi thin  the 8 0 - km rad i us a round 
each s i te we re computed u s i ng methodo logy p rovided in Regu latory Guide 1 . 1 1 1  
( U . S .  Nuc l .  Reg .  Comm . 1 9 7 7 b )  and the computer p rogram XOQDOQ (Go l l  1 9 7 6 ) . 
These  va l ue s  were then used a s  i nput  to a computer p rogram wh i ch imp l ements  
the rad i o log ica l exp o s u re mode l s  o f  Regul a t o ry Guide 1 . 1 0 9  ( U . S .  Nuc l .  Reg 
Comm . 1 9 7 7 a )  to e s t imate dose comm i tments  f rom a t mo sphe r i c  expos ure pa thways . 
Rad i a t i on dose commi tments  from re l ease  o f  radi o a c t ive l iqu i d  e f f l uen . s  at 
va rious  wa s te -p roce s s ing  and s t o rage s i tes we re e s t imated us ing a comp uter  
mode l based on the methodo logy des c r i bed in  Regu l a to ry Guide 1 . 1 09 . M i g ra
t i ona l release  through the g roundwa t e r  pa thway was ca l cu l ated u s i ng the mode l 
des c ri bed by Nuclea r Safety As s o c iates  ( 1 980 ) . The a s s umpt i ons concer n i ng 
meteo rol ogical  pa ramete rs , population  d i s t r i b ution , and a g r i c u l tura l p roduc
tivity fo r Wes t  Va l l ey were based on info rma t ion in a recent report p repa red 
by Bechtel Corpo ra t i o n  ( 1 9 7 9 ) . The 1 9 90  popu lation  w i thin  an 8 0 - km radius  o f  
the We s t  Va l ley s ite ( in c l uding a portion  o f  Canada ) wa s e s t imated t o  be 
1 . 5 mi l l ion . Thi s  p roj ected pop ul a t ion and i t s  di s t r ibution wa s used fo r a l l 
radiological  impact c a l c u lat ions invo l ving relea s e s  f rom the We s t  Va l l ey s i te . 
Deta i led i n f o rma t ion on the pa ramete r s  used and a s s umpt ions made in c a l culating 
rad i o l og i c a l  imp a c t s  is g iven by Nuc lea r Safety As s o c i a tes  ( 1 980 ) . 

Pop ula tion doses  for  the continenta l Uni ted States from re lea s e s  o f  t r i t i um 
and i o d i ne - 1 29 were c a l c ulated accord i ng to the method p resented by the 
U . S .  Depa rtment of Ene rgy ( 1 9 7 8c ) . Thi s  method i s  based on the 1 9 7 0 U . S .  popu
l a t i on and wa s deve l oped by the Nat iona l Ocean i c  and Atmosphe r i c  Adm i n i s 
tration  ( NOM) . The NOAA cal c u l a tion a s s umes tha t l -C i /yr o f  mate r i a l  released 
from a Midwe s t  s ite trave l s  e a s tward and exposes  80% o f  the U . S .  popul a t i o n . 
The population-we i ghted concen t ration  wa s found to  be 3 x 1 0 - 1 0  person-C i / m3 

a fte r adj usted fo r the p opulation g rowth through the yea r 1 9 9 0 . Comb ining the 
population-we i ghted concentrat i ons  with the dose-mode l factors  deve loped by 
the Department results  in 5 . 5  x 1 0- 4 and 56 person- rem per curies  of t r i t i um 
and i od i ne- 1 29 released , resp e c t ive ly .  The dose factors  deve loped inc lude 
cons idera t i on of glob a l  env i ronmenta l cycles of the nucl i des . 

I n  a s se s s ing dose  comm i tment s  outs ide the Wes t  Va l ley region , the same calcula
t i ona l methodology was used ; however ,  the p roj e cted populations  we re d iffe rent 
f rom that of the Wes t  Va l ley s ite , except i n  the a rea around the regiona l 
bur i a l  ground , whi c h  was a s s umed to  have demog raph i c  cha ra cter i s t i c s  s im i l a r  
to Wes t  Val ley . The population  i n  the region o f  a Fede ral  wa s te fa c i l i ty 
whe re the Wes t  Va l ley wa stes  i n  i nt e r im f o rm would be conve rted into the 
terminal  fo rm was a s s umed t,o be 700 , 000 ove r the s ho rt  term , and the popula
tion i n  the region of a Federal  repo s ito ry wa s a s s umed to be two mi l l i on o�er 
the long t e rm .  

As depi cted i n  F i gure 4 . 2 , each o f  the expo sure pathways l eading to humans  
result s  i n  a dose  that  i s  dependent not only  on the quantity o f  radioactivity 
rel eased into the envi ronmen t  but a l s o  on individua l behav i o r  p a t tern s . These 
patterns o r  hab i t s '  include such  fa ctors  as res idence t ime in va r i ous  locations , 
b reathing rate , and the quantities  o f  food and water  consumed . The va lues 
a s s umed for these  pa rameters  a re tho se  g iven i n  the Regula t o ry Guides c i ted 
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a b ove (U . S .  Nuc 1 . Reg . ComIll . 1 9 7 7 a , 1 9 7 7b ) . T n  es t ima t ing the max imum i n d iv i d
ua l dose , these  fact o rs we re cho s en so  a s  to max im i ze the dose . F o r  popu l a 
tion  group s ,  va l ue s  rep resentat ive o f  the ave rage memhe rs we re s e l ecterl . The 
interna l dos ime t ry mode l u s ed in der i v i ng the dose- convers i on factors  i n c l uded 
in the current Regu la t o ry Gu i de 1 . ] 09 (U . S .  Nu c l . Reg . Comm . 1 9 7 7 a ) is p rima r 
i ly b a s ed o n  the 1 95 9  recommendat i on s  of  the I nt e rna t iona l Commi s s ion on 
Rad i o l og i c a l  Protec ti on . Mo re  cecent ' in fo rma t i on on the e ffects  of rad i a t ion  
on the b ody , on the  upt a ke and  retention o f  rad i o a c t i ve mate r i a l s  in  body 
t i s sues , and on radio a c t i ve decay s chemes ha s s i nce b ecome ava i l ab l e . Fo r 
this  a s s e s sment , the rev i sed inte rna l dose  conve rs i on factors f rom K i l lough 
et a 1 . ( 1 9 7 8 ) a nd Dunni ng et a 1 .  ( 1 9 7 9 ) were adop ted . 

For  each r a d i onuc l i de o f  conce rn , the i nha l a t ion d o s e  conver s i on factors  used 
we re for  an a c t iv i t y  med ian  ae codynam i c  d i ametf' r (Al-tAD ) of one mi c rome t e r . 
For the inges t i on pa thway , the d o s e  conve r s i on f a c t o rs a ce tho s e  derived us i ng 
the h i ghes t  f 1 va lue , whe re f 1  i s  the fra c t i on o f  inges ted cadi onuc l ide that 
reaches the b lood s t ream from the i nte s t i na l  trac t . I n  the c a s e  o f  a lpha 
emi t te cs , the dose  conve rs i o n  factors  a ce tho s e  wh i ch were ca l cul a ted us ing a 
qua l i ty factor  o f  20 a s  recommended by t he I nt e rnati ona l Comm i s s ion  on Rad i o 
l o g i c a l  Prote c t ion ( 1 9 7 9 ) . A l l doses  from inte rna l exp o s u re a re 50 -yea r 
comm i t ted dose  equiva l ents  ( o r  dose  commi tments ) and we re ca l cul a ted fo r the 
50-yea r  period  fo l low i ng i nh a l ation  or i nge s t ion . I n  o the r wo rds , they a re 
the t ime i n tegra l o f  the dose  equiva l ent rate ove r 50  yea rs  fol l ow i ng i ntake 
of  the ra d i o a c t iv i ty .  Because  a ge - dependent dose  conve rs ion  factors  a re not 
l i s ted in  the rep o r t s  of  Ki l l ough et  a 1 .  ( 1 9 78 ) and Dunn i ng e t  a 1 . ( 1 9 79 ) , 
speci f i c  age-dependent group s  have not b een cons ide red in  the ca l cu l a t i on o f  
dos e . However ,  data d e r i ved from a cecent study (M i l l e r  e t  a 1 .  1 9 7 9 ) on the 
dos imet ry of rad i onucl  ides  i nd i c a te tha t , i f  the source  of r a d i o a c t i  vi ty 
cons i s ts p r i Illa r i l y  of f i s s i on p roducts  s uch as s t ronti um-90 and ces i um- 1 37 , 
there would be  l i t t l e  va r i a t i on in c a l cu l a ted dose  comm i tment to a population  
when spec i f i c  a ge- dependen t group s  were  con s idered . Mo reove r ,  the s e  d i f f e r
ences cont ributed by age - dependent pa rame ters  would not l i ke ly b e  a s  l a rge a s  
the ove ra I I  uncerta inty i n  the ca l cu l a t i on o f  dose  (Ho f fman e t  a 1 . 1 9 78 ) . 

Fo l lowing the recommendat i on o f  the I nte rna t iona l Comm i s s ion on Rad iolog i c a l  
Protecti ori ( 1 9 7 7 b ) , a n  effect ive d o s e  equiva l ent (H

E
) wa s ca l culated : 

L 
R .  H .  

:t :t :t ( 4 . 1 ) 

where R i a nd RT a re hea I th-e ffect fa ctors  rep resenting , re spectively , the 
s tocha s t i c  r i s k  resulting  from the i rradi a t i o n  of  t i s sue i a nd the total  r i s k  
when the who le body i s  i rradia ted uni formly (uni fo rm i rrad i a ti o n  i s  a s s umed 
for exte rna l exp o s ure from radionuc l ides  in the a i r , wa te r , or on the ground ) . 
H i  � s the comm i t ted dose  equiva l ent i n  t i s s ue i .  The va lue s  o f  R i a nd RT 
recommended by the I nterna t i ona l Comm i s s i o n  on Rad i o l og i c a l  P rotection ( 1 9 7 7 a , 
1 9 7 7b , 1 9 7 9 ) we re de rived on the b a s i s  o f  the ave rage r i s k  l evel s  over b o th 
s exes a nd a l l  a ges  for the various  o rgans o r  t i s s ue s . Thes e" va lues a re g iven 
:tn Tab l e  4 . 2 .  
I n  a d d i t i o n  t o  the dos e s  c a lcula ted for the i nd ividua l and the popu l a t i on a s  a 
result  o f  re l ea s e s  o f  rad ioactive mate r i a l  f rom the various  a ct iv i t ie s , the 
o ccup a t i ona l do s e s  received by the wo rk  force  whi l e  c a r ry i ng out the var ious 
t a s ks were c a l culated . The occup a tional  doses a re g iven s ep a ra tely from the 
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Tab l e  4 . 2 .  Dose-Effect  Fa c tors  Used to  
Ca l cu l a t e  E ffec t i ve Dose  Equiva lents 

from I oniz ing Rad i a tion 

E ffect and 
T i s sue a t  R i s kt l 

Gene t i c Defect 

Gonads 

Fata l Cancer 

Brea s t t3 

Red ma rrow 

Lungs 

Thyro i d  

Bone surface  

Rema i ndert4 

TOTAL 

Incidence p e r  
Mi l l ion Person- rem (R . )  

1 

25 

20 

20 

5 

5 

5 0  

t l Excep t for irra d i a t ion o f  the gonads , the hea lth r i s k  is tha t  o f  fa tal cance r induct i on .  
t2 Gene t i c  ri s k  within  the f i rs t  two gene ra t ions fo l l owing i r rad i a t i on o f  e i ther pa rent . 
t3 Ave rage o f  fema les  and ma les . 
t 4 A r i s k  convers ion facto r o f  10 fa tal  cancers p e r  mi l l ion pe rson- rem i s  app l i cab l e  t o  ea ch o f  five rema ining o rgans o r  t i s sues  rece iving the highe s t  d o s e  equiva lents . 
Source : Rep o rts o f  the Interna t i ona l Commi s s i on on Radio l og ica l Pro t e c t i o n  ( 1 9 7 7a , 1 9 7 7 b ) . 

pop u l a tion doses  in th i s  E I S  s i nce the occupationa l doses a re bas i ca l ly vo lun
tary doses  received by the wo rk force in execut ion of the ir work respons ibi l
i t ies , and  the exp o sure c r i t e r ia a re di fferent from those  of  the gene ra l 
popu lat ion . I n  this  document , e s t i ma tes a re p res ented o f  the o c cupa t iona l 
exp o sure to opera t ing personnel ( rad i a t i on wo rkers ) under rout ine ci rcum
stances , including tho s e  from sma l l  inc idents . 

The maximum exposure for  rad i a t ion wo rke rs a l l owed by the regulat ions given in 
Depa rtment of Ene rgy O rder  5480 . 1 ,  Chap ter  XI , is 5 rem to the who le body e a ch 
yea r  and not mo re than 3 rem e a ch c a l enda r qua rter ( U . S .  Dep . Energy 1 98 I e ) . 
The whol e - body dose  is  ca l cu l a t ed a s  the sum o f  inte rna l and exte rna l doses . 
Extens ive e fforts a re made by t he Departmen t o f  Ene rgy to reduce wo rker expo
s ure leve l s  tha t are  as  l ow a s  rea s ona b l y  a chievable  (ALARA) under these 
l imi t s . These  e fforts inc l ude deta i l ed p l anni ng of a l l  wo rk tha t invol ves  
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radiati on expo sure potent i a l  to reduce exposure t ime , p rov i s ion o f  adequate 
shielding , and p re clus ion of  radionucl ide uptake . Such wo rk is  c a r r i ed out 
under wri tten procedure s tha t mus t be app roved by hea lth phys i c i s ts . These  
pro cedures spec i fy t ime l imits  for the work  and the  p rotect ive c l othing and 
equ ipment requi red . Depend ing on the radiat ion and contamina t ion potent ia l , 
the wo rk  may be  cont inuous ly monitored by hea l th phys i ci s t s . 

Expe ri ence with ope ra tion o f  Depa rtment fa c i l i t i e s  such a s  the Savannah R iver 
P lant , the I daho Nat i onal Eng inee ring Laboratory , and the Hanford Re s e rvat ion 
ind i ca te tha t  a ctua l personne l exposures  can be expe cted to  be cons iderably 
less than these s tandards . The annua l average dose to an ind ivi dua l worker a t  
these  faci l i ties  i s  l e s s  than 1 rem . Wo rk i n  conj unc t i on with the a l te rna
t ive s involving wa s te s o l i d i f i ca tion i s  expe cted to be s im i l a r  in  many re spects  
to  wo rk done in i rradiated fuel  rep roces s ing a re a s  a t  Depa rtment fa c i l i t ies . 
Wheneve r pos s ib l e , use wa s made o f  the extens ive expe rience a t  Depa rtment 
fa c i l i t ies  to e s t imate the occupat i ona l doses fo r va r ious a ctivi t i e s . 

Be cause  cal culat ion of  the o c cupa t iona l dose va ries  greatly with  the spe c i f i c  
t as k ,  t he oc cupat iona l dose c a l cula t i ons a re given i n  the approp riate  subs e c 
tions  o f  Append ix B .  Maximum occupati ona l doses  would mos t  l i kely o ccur 
dur ing i n i t i a l  decontamina t ion o f  the exi s t ing rep roce s s i ng p lant and during 
mod i f i ca tion o f  the p lant to perfo rm the HLW s o l idi f i c a t ion . The indivi dua l 
doses  a s s o c i a ted with  these  a ct iv i t i e s  may be a s  high a s  2 to  3 rem per  yea r .  

I n  ma k i ng rad i o logi c a l  a s s e s sments o f  hypothe t i c a l  events , s ome o f  whi c h  have 
ext reme l y  sma l l  p robab i l i t ies  of occu rrence and a l l  of whi ch could occur in 
the future , a cons iderable number of  a s s umpt ions mus t  be made . Fo r each  
hypo the s i zed event , a s cena rio  mus t be  deve l oped wh ich  not  only des c ribes the 
na ture o f  the event and i t s  re l a t ionship to  the s teps tha t comp r i s e  e a ch of  
the four a l terna t ive s trategies , but a l s o  g ive s an es tima te of  the p robab i l i ty 
of  occurrence o f  the event and an e s t imate o f  the quant i ty o f  radioact ive 
ma te r i a l  re lea s ed . Such s cena rios  have been devel oped for the s o l idi f i c a t i on 
p roj ect  and a re summari zed be low in Section 4 . 1 . 4 for the short te rm and in 
Sect i on 4 .  1 . 5 fo r the long term .  The rad i o l o g i c a l  imp a c t s  corresponding to 
these  release s cena rios  a re d e s c r ibed in Se c t i on 4 . 1 . 6  for  the short term and 
i n  Sect ion 4 . 1 . 7  fo r, the long term . 

4 . 1 . 4 Sho rt-Term Relea s es o f  Radionucl ides 

A s umma ry o f  the p rincip a l  re lea se  s cena rios  and a s s umpt ions used for c a l cu
la t i ng s ho rt - te rm rad i o l o g i c a l  imp a c t s  i s  g iven in Tab le  4 . 3 .  The s umma ry i s  
o rgani zed a ccording t o  the seven p r incipal components of  the s o l i d i fi ca t i on 
proj ee t :  ( 1 )  decontamina t ion of  the pro c e s s  cel ls  before s o l id i f i c a t i on 
proce s s ing beg ins , ( 2 )  remova l o f  the l iquid HLW from the unde rg round tanks , 
( 3 )  pro c e s s ing to s o l i d i fy the wa s tes , ( 4 )  tempo ra ry ons i te s torage , ( 5 )  offs ite 
transpo rta tion o f  the s o l id wa s t e s , ( 6 )  o f fs ite dispos a l  at  a reg ional  buria l  
ground , and ( 7 )  fina l de contamina t i on and de comm i s s ioning o f  the fa c i l i t i e s . 
I t ems 2 and 3 a re fu rthe r d ivided into re leases  due to  no rma l o r  routine 
ope rat i ons , rele a s e s  f rom p rocess  incidents ( s uch a s  inadvertent sp i l l s ) ,  and 
releases  res u l ti ng from natura l d i s a s t e rs ( to rnadoes and ea rthqua kes ) .  The 
release s cena rios  for e a ch type of event a re des c ribed , a l ong with the app l i c
ab l e  a l t e rnat ives , per  annum frequency of  any event , s ou rce of  radioact ivity 
be ing considered , and fra c t ion of  the s ource rel eased offs i te in the spe ci fied 
event . These  va lues  a re based a s tudy by Nuc l e a r  Sa fety As s oc i a tes  ( 1 980 ) . 
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Event 

Initial Decontamination 

Replace equipment 

Remova l from Tanks 

Routine releases 

Proce s s  incidents 

Ea rthqua ke/tornado 

Processing 

Routine releases 

S umma ry of P rincipal Release  S cena r i o s  and As s ump t i ons  Used f o r  Ca l cul a t i ng 
Sho rt-Term Radi o log i ca l  Impac t s  to the Gene ra l Pop u l a t i on 

Release Des cription 

During decontamination,  0 . 1% of 
the a ctivity in the reprocessing 
p lant becomes a i rborne a nd i s  
released through the s t a c k  with 
doub l e  fi ltra tion (DFt2 = 1 04 ) ; 
the decontamination so lution i s  
run through the LLW trea tment 
fa c i l i tyt3 w i th total  DF o f  1 0 5 . 

1 0% of the l iquid becomes a i rborne 
annua l l y  via evapora tion processes 
(DF = 50 , 000) and is as sumed to be 
released f rom tank farm venti lation 
systems . The combined DF for tank 
farm and stack f i ltration systems 
is ta ken to be 1 0 , 000 . 

250 ga l l ons of HLW a re spil led a t  
t h e  pump w i thin t h e  structure ; a 
fraction of 2 x 1 0- 9 is reentrained 
and released through the sta c k .  

Filtra tion systems become inope ra
tive ; 0 . 1% of l iquid becomes a i r
borne by evaporation process . 

Sepa rate and decontaminate salt  
from HLW s lurry 
1 0% of the liquid becomes a i rborne 
annua l ly by evaporation into venti
l ating a i r  stream with ove ra l l  DF 
of 5 x l OB before release through 
the stack.  

S o l i d i fy s a l t  from evapora tion 
Liquid i s  run through i on ex
changers , evapora tors , and con
densers before being sent to LLW 
treatment fa c i l ity for release . 
Tota l DF is 1 x 1 0 1 0 .  

App l i cable 
Alternatives 

l a , I b ,  2, 3 

A l l  

A l l  

All  

l a  

l a  

Expected 
Frequency 

per Year 

Continuous 

Continuous 

Length o f  
Campaign 

( yea rs)  

3 

Va riablet4 

0 . 33 Va riablet4 

7 X 1 0- 5  Va riablet4 
( ea rthquake) 
8 x 10-6 
( tornado ) 

Continuous 3 

Continuous 3 

Source o f  
Radioactivity 

Reproces s ing 
plant 

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Tanks 8D2 
a nd 8D4 

Tank 8D2 

Tank 8D2 
(Decontam . 
superna te )  

Release Fract iont 1 

X 1 0 _ 7  ( G )  
X 1 0 - 5  ( L )  
( H - 3 )  ( L )  

2 x 1 0- 1 0/yr ( G )  
1 x 1 0- 1 / yr ( H - 3 )  ( G )  

7 X 1 0_ 1 3 ( G )  
4 x 1 0- 4  (H- 3 )  ( G )  

2 X 1 0 - B  ( G )  
1 x 1 0- 3 (H-3)  (G)  

2 x 1O_ 1 0/yr ( G )  
O . I /yr (H- 3 )  ( G )  

5 X 10_ 1 1  ( G )  
X 10_ 1 1  ( L )  
(H-3) ( L )  

.&:-I 
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Expected Length o f  
App l icable Frequency Campa i gn Source o f  

Event Release Description Alte rnat ives per Year ( ye a r s )  Radioactivity Release Fractiont 1 

Processing ( contd . )  

Routine releases ( contd . )  Calcination l a ,  1 b ,  2 Continuous 3 Tanks 8D2 1 x 1 0 - 1 1  ( G )  
Ove ra l l  faci l ity DF for offsite and 8D4 
a i rborne release is 1 x l O l l .  

Fraction o f  tota l activity l a , 1 b ,  2 Cont inuous 3 Tanks 8D2 x 1 0 -9 (L)  
released from LLW treatment and 8D4 (H-3) (L) 
facility is 1 x 1 0- 9 . 

Vitrification l a ,  1 b ,  2 Continuous 3 Tanks 8D2 x 1 0 _ 1 2  (G)  
Release f rom vitr i f i ca tion is and 8D4 x 1 0_ 1 0  (L)  
taken to be 1 0% of that from 
ca lcina tion because of its less 
d i spersable form . 

In-tank cement solidif ication 3 Continuous 2 Tanks 8D2 5 x 10_ 1 1  ( G )  
L iquid i s  run through evaporators , and 8D4 x 1 0 -9 (L)  
condensers , and LLW t reatment (H-3 )  (L)  .... 

I 
facil ity before re lease to the 
envi ronment . N 

Convers ion of HLW to interim 2 Continuous 3 Tanks 8D2 5 x 1 0 - 1 1  ( G )  
w a s t e  form and 8D4 x 1 0 -9 (L)  
Liquid i s  run through evapora tors , (H-3) ( L )  
melte rs , and condensers before 
be ing sent to LLW treatment 
faci l i ty .  

Process incidents 100 ga llons of HLW spil led onto 1 a  0 . 3  3 Tank 8D2 3 x 1 0 - 1 3  (G)  
the floor during sepa ration and 
decontamination of s a l t  f rom the 
HLW s lurry ; 2 x 1 0 - 9 of the spi l l  
i s  released through the ventila-
tion system before recovery . 

100  ga l lons of decontaminated 1 a  0 . 33 3 Tank 8D2 3 x 1 0 - 1 3 (G)  
supernate sp i l led ins ide the cel l ;  (Decontam . 
2 x 1 0-9 of the spi l l  becomes supernate) 
a irborne release before recovery . 

1 00 kg of ca lcine spi l led ; 1 0 - 8 l a ,  1 b ,  2 0 . 3 3  3 Tanks 8D2 5 x 1 0 - 1 3  (G)  
of it becomes a i rborne and is and 8D4 
released through the stac k .  



Event 

Proce s s ing (contd . )  

Process incidents (contd . )  

Ea rthquake/ tornado 

Onsite Storage of HLW 

Routine releases 

Airplane cra sh 

Tab l e  4 . 3 .  Contin ued 

Release Des crip t i on 

500 ga l l ons o f  HLW spi l led within 
the s t ructure due to pump l i ne 
rupture ; 2 x 10- 9 o f  the spi l l  
becomes a i rborne release before 
recovery . 

Evapora tor e f f i ciency reduced from 
104 to 1 03 for a 6-hour period . 

Fi l t ra t i on systems i ncapa cita ted 
during : 
Sepa ration and decontamina t ion o f  
s a l t  

S o l i d i f i ca t I on o f  s a l t  

C a l c ination o r  fused - s a l t  
conve rsion 

V i t r i f i ca tion 

In-tank cement s o l i d i fication 

1% o f  the l iquid becomes a i rborne 
annua l ly by evapora tion into ven t i 
lating a i r  s t ream w i th overa l l  DF 
of 5 x l O B  be fore release to the 
a tmosphere . 

A i rp lane cra shes onto tank , impac t  
d i srupts the s t ructure , breaches 
the tank , and vaporizes po rtions 
of the HLW: 

1200 ga l lons of HLW become 
a i rborne and released at 
ground l eve l .  

1500 g a l lons o f  HLW reach 
Catta raugus Cree k .  

App l i cable 
Al te rna t i  ves 

3 

3 

la 

l a  

1 b ,  2 

l a , I b ,  2 

3 

A l l  

A l l  

Expected Length o f  
Frequency Campaign 

per Year (ye a rs ) 

0 . 5  2 

0 . 5  2 

7 x 1 0 - 5  (earthqua ke ) 
8 x 10-6  (tornado) 
(as above ) 3 

(as above ) 3 

(as above) 3 

( a s  above ) 3 

(as above) 2 

Continuous Va riablet5 

1 x 10-B  Va riablet5 

Source of 
Rad ioact ivity 

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Tank 8D2 

Tank 8D2 
(Decontam . 
supernate)  

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Tanks 8D2 
and 8D4 

Release Fract iont 1 

1 . 5 x 10_ 1 2  ( G )  

3 x 1 0 - 1 1  ( G )  

2 x 10-B  (G)  

5 x 10_ 1 0 (G)  

� 
I 

...... 

1 x 10_ 1 0  ( G )  
W 

1 x 10_ 1 2 ( G )  

6 x 10_ 1 0  ( G )  

2 x 10- 9/yr ( G )  
x 1 0 - 2/yr (H- 3 )  (G)  

2 x 1 0 - 3 ( G )  

2 . 5  x 1 0 - 3 ( L )  



Table  4 . 3 .  Continued 

Event Release Descr iption 

Onsite Storage of HLW (contd . )  
Sabotage 

Transportation 
Normal 

Acc idents 

Ons i te Management of LLW 
Airp lane crash 

Airp lane crash 

A sabotage attempt by a terrorist 
group results in the release of 
HLW to the environment ; 1 0% of 
the tota l activ ity in the tanks 
reaches Catta raugus Creek . 

Direct i rradiation of surrounding 
population from penetrating 
radiation (based on the regulatory 
l imit of 10 mrem/h at 6 feet ) . 

Loss of shielding 
A severe acc ident occurs that com
promises the HLW ca sk or LLW 
package . No ma ter i a l  is actua l ly 
released , but the integrity of 
the shielding i s  compromised : 

HLW ( ra i l ) t6 
LLW (truck)t6 

Loss o f  contents 
A severe accident occurs that 
b reaches the HLW cask or  LLW 
package . Materia l is assumed 
to be released and a erosolized : 

HLW ( ra i l ) t6 
LLW (truck) t6 

Airp lane crashes onto tempora ry 
ons ite storage a rea where LLW 
are stored . 

Airp lane c rashes onto onsite 
NRC burial ground where LLW 
are stored . 

App l i cable 
Alternatives 

All  

l a ,  1 b , 2 

A l l  

l a , 1 b ,  2 
l a ,  1b , 2 

l a ,  1 b , 2 
la , 1 b ,  2 

l a , 1 b ,  2 

3 

Expected 
Frequency 

per Yea r  

I x 10- 5 

Routine 

Depends upon 
s/,ve r i ty o f  
a c c i dent t 7  

Depends upon 
severity of 
accidentt7 

1 x 1 0 - 8 

1 x 10- 8 

Length of 
Campaign 

(yea rs)  

Variablet5 

3 
3 

3 
3 

3 

1 5  

1 00 

Source of 
Radioactivity 

Tanks 8D2 
and 8D4 

Canister 
or Package 

Canister 
Package 

Canister 
Package 

Total LLW 

Total LLW 

Release Fractiont1 

0 . 1  (L) 

Not applicable 

Not app l icable 
Not app l icable 

Depends upon 
severity of 
acc ident 

1 x 1 0 - 2 (G) 

1 x 1 0 - 2 (G) 

.j:"-
I 

..... .j:"-



Event 

Offs i te Disposal at 
Regional Burial Ground 

Airplane crash 

Final Decontamination 
and Decommiss ioning 

Tab l e  4 . 3 .  Continued 

Release Descript ion 

Airplane crashes onto regiona l 
burial ground where LLW a re 
stored . 

1% of the act ivity in the tanks 
is as sumed to rema in a fter com
pletion of an a l terna tive . During 
decontamina t ion , 0 . 1% of the 
rema ining activity becomes a i r
borne and is released through the 
ventilation sys tems with facil ity 
DF of 104 before offs i te release . 
The decontamina t ion solut ion i s  
run through the LLW treatment 
facility with total DF of 1 0 5  

Applicable 
Alternatives 

l a ,  Ib , 2 

la , Ib , 2 ,  3 

Expected 
Frequency 

per Yea r 

1 X 10- 8 

Continuous 

Length of 
Campaign 

(yea rs)  

1 00 

2 

Source of 
Radioact ivity 

Total LLW 

Tanks 8D2 
and 8D4 

Release Fract iont 1 

1 X 10- 2 (G)  

1 X 10-9 (G)  
1 x 10- 7 (L)  

tl Release fraction = the fra ct ion of rad ionuclide inventory from the source of radioact ivity that is released to the envi ronment offs i t e .  
For ruthenium , the release fraction is 1 00 times greater than those indica ted . G = gaseous ; L = l iqui d .  

t2 DF , decontaminat ion factor = the ratio o f  the ini tial  amount o f  radioactivity in a s t ream t o  the final amount o f  that radioa ctivity i n  a 
st ream fol lowing treatment by a given proces s .  

t3 The upgraded LLW treatment facility i s  assumed to consist o f  evapora tors , condense rs , and the current LLW trea tment systems . 

t4 Va ries a ccording to alternat ive : 3 years for alternat ives l a ,  Ib , and 2 ;  2 years for a l ternat ives 3 and 4 .  

t S  Va ries according to a l ternative :  3 years for a l ternatives l a ,  I b ,  and 2 ;  2 years for a l ternat ive 3 ;  1 0  years for a l ternative 4a ; 
indefinite for a l ternative 4b . 

t6 Expressed as accident probabi l i ty per kilometer of t ravel (not frequency per year) . 

t7 A series of accidents were analyzed in this E I S ,  and the risks were summed to obtain the total risk from t ransporting radioact ive was tes . 
The p robabi l ity of a very severe accident is low whereas less severe a ccidents would be expected to occur more frequently . 

Source : Report of Nuclear Safety Associates ( 1 980) with minor modifi cat ions . 

.p
I 

..... 
(JI 
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The p r ima ry emphas i s  o f  acc ident analys i s  was t o  ident i fy a c c idents with 
potent ial  for o f f s i te re leases . A wide range o f  pos tu l ated a c c ident s that 
might o ccur dur i ng the opera t ing phas e s  of the was te management  fac i l i t ie s  
we re ana lyzed . Howeve r ,  no attempt was made to exhaus t i vely  analyze a l l  
conce ivabl e  a c c idents . Befo re cons t ruction o f  fac i l ities  s uch a s  tho s e  
des c r ibed in t h i s  E I S  wou ld be undertaken , more exhaust ive s a fety ana lyses 
based o n  a ctua l  des ign wo uld be ca rried out under Federa l regu l a t ions . 

For each type o f  event , one o r  mo re spe c i f i c  s cena rios  were deve l oped . Thes e  
s cena r i o s  were b a s e d  on a consequence viewpo int and are  bel i eved to bound the 
imp a c t s  of radiological  consequences from each a lternat ive . The s cena rios  
des c ribe the release  event , give the quantity o f  mate r i a l  released , and , where 
app l i cable , the decontaminat i o n  fa ctor  (DF ) , wh ich is a mea s ure of the degree 
to whi ch the re leased radioactiv i ty was reduced by f i lt ra t io n  or s ome o ther 
means before es capi ng from the p lant . Although the time p e r i o d  be ing con
s idered is  1 00 yea r s , i t  s hould be noted that for the action  a lternat ives la , 
Ib , 2 ,  and 3 ,  the p hys i c a l  a nd chemical  p rope r t i e s  o f  the HLW would  change in  
three yea r s  after the i n i t ia t ion o f  p ro ces s ing . After  the HLW were s o l idi fied , 
the potenti a l  for release o f  radioactivity from the HLW would be great ly 
reduced . Only i n  the case  o f  a l  te rnat ive 4b would t he s ame s cena r i o s  fo r 
re leas e  o f  radioactivity rema i n  in  e ffect throughout the 1 0 0 -yea r  period . I n  
a l ternative 4a , the s o l idi fication opt i o n  would b e  recons ide red a fter 1 0  yea rs  
� f  no a c t io n . Two types o f  hypothetical  t ransportation a c c i dents - - lo s s  of  
s hielding and  loss  o f  conten t s - - a re eva luated fo r HLW , LLW , and  TRU wastes . 

Some o f  the s cena rio s , such a s  tho s e  related to  the remova l o f  the l iqui d  HLW 
f rom the unde rground tanks , woul d  apply to a l l  a l ternat ives . I n  the action  
a l ternat ives l a , l b , 2 ,  and  3 ,  remova l would be nece s s a ry before immo b i l i z ing 
the HLW a s  glas s , fused s a l t , and concrete , respe c tively . In the no-action  
a l t e rnat ive , the HLW would  be removed from the exi s t ing tanks in  o rder to  
t rans fer the wastes to  new tanks . In  other · ca s e s , the s cena rios  would apply 
to fewer a l te rnatives , and in  s ome ins tances to  only one , a s  in the c a s e  o f  
the sepa ra t i o n  o f  the s upernate from the s ludge fo l lowed by the decontamina
t ion o f  the s upernate , whi c h  i s  app l i cable only to  a lternative l a .  

With respect to the expected frequency per  yea r  o f  a n  event , the fra ct ional  
frequencies  fo r a c c i dents represent less  than one event per  year ;  for  examp l e , 
the frequency o f  0 . 5 for t he p ro c e s s  incident i n  whi c h  1 9 00 l iters  (5 0 0  ga l 
lons ) o f  HLW a r e  s p i l led represents a n  event that i s  p redicted to  o ccur once 
i n  two years , and a frequency of 1 x 1 0 -6 rep resents a n  event  that would be 
expected to  o ccur once in one m i l li on yea rs . S ince routi ne releases  a re 
continuous ly o c curring , no frequency i s  a s s igned fo r these  relea s e s . 

The length o f  camp aign rep resents the number o f  years  that would be needed to  
comp lete the task ( e . g . , repl a ce equipment , removal from tanks ) . 

Three d i f fe rent s ources from whi ch the releases  could o riginate are iden t ified 
i n  Table 4 . 3 .  The f i r s t  and mo s t  imp ortant s ource is the l i quid  HLW in the 
two underground tanks , BD2 and BD4 . The neutralized HLW in Tank BD2 i s  con
s idered a lone i n  the s cena rios  i nvolving the s a l t/ s l udge sep aration in a lter
native 1 a . The s econd s o urce i s  the decontaminated s upernate a fter ion
exchange t reatment . The thi rd source i s  the LLW generated f rom s o l idificat io n  
p ro ce s ses . 
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The relea s e  fraction i s  ba s ed on i nfo rma t ion given in the s cena rio , p ro c e s s  
i n fo rmation , des ign o f  the atmo sphe ric  p rotection  sys tem , a n d  ope ra t i o n  o f  the 
l iquid LLW- t reatment sys tem . In each case , the relea se  fra c t ion refers to  the 
source of rad ioactivity . The t r i t ium re lease f ra ct ions a re a l s o  l i s ted whe re 
app l i cable . Mos t  o f  the de contamina tion factors  used fd r de riving these 
relea se  fra c tions we re obta i ned from U . S .  Nuc lea r Regulatory Comm i s s ion ( 19 7 9 )  
publ ished va lues for l i cens i ng o f. nuc lea r p ower rea ctors . 

4 . 1 . 5 Long-Term Releases  o f  Radi onucl ides 

The s cena r i o s  fo r long-term rad iological  impacts  a re summa rized i n  Tab les  4 . 4  
and 4 . 5 .  The se tables a re o rgan ized along the s ame l ines a s  Tab le 4 . 3  for  the 
short term ,  excep t tha t the length o f  camp a i gn is  not inc luded . Tab l e  4 . 4  
dea l s  with the ons i te wa stes  and Ta ble  4 . 5  dea l s  with the offs ite  was tes . 

The long term refers to the 1 0 , 000 -year pe r iod tha t f o l lows the end o f  the 
short- term pe r i od o f  1 00 yea rs . At the time the l ong te rm begins , it i s  
a s s umed tha t in  a lte rnat ives l a ,  I b ,  and 2 ,  the Wes t  Va l ley HLW would have 
been immobi l i zed as boros i l i ca te g l a s s  and tha t  the s e  wa s tes , a long with the 
TRU wa s tes , wou l d  have been d i sposed in a Federa l repo s i tory . The LLW gene r
ated in  these  a lt e rnatives would have been buried , and the t a nks ( after  remova l 
o f  the wa s tes  fo r p ro c e s s ing ) woul d have been entombed in  concrete . 

I n  alte rnat ive s 3 and 4b , the HLW would rema i n  at  Wes t  Va l l ey . I n  a l terna tive 
3 ,  the HLW wo uld be immob i l i zed as a l a rge concre te mon o l ith in an unde rg round 
tan k .  The TRU wa s t e s  and LLW in  th i s  a l terna t i ve would  a l s o  have been bu ried 
in the o n s i te NRC - li censed buria l ground . I n  a l terna t ive 4b , the HLW would 
rema in as  l i qu ids , conta ined in unde rground tanks . As ind icated e a r l ie r ,  i t  
i s  a s s umed tha t during the l ong-term period a Federa l repo s i tory ,  the regional 
b u r i a l  ground , and the Wes t  Va l ley s i te wou l d  not be under  ins t i  tutional 
con trol . 

The mechan i sms o f  re lease  fo r most  o f  the events d e s c r ibed i n  Tables  4 . 4  
and 4 . 5  would be intrus ional , migrationa l ,  o r  a combina t i on o f  the se two . The 
i n t rus i ona l events  would include d r i l l i ng , d i gging , and farm i ng on contam
inated s o i l fo l lowing human intru s ions ; an  a i rp lane c rash ; and a meteo r i te 
s t ri ke a t  the Fede ra l repos i tory .  Radon emana t i on i s  a mi grat iona l event 
wh ich o c curs when radon-222 , a radioact ive gas  fo rmed as the decay p roduct o f  
rad i um-226 , mi grates through the s o i l  and enters  a house bu i l t  ove r the loca
t ion  of  the migrat ing gas . The groundwa ter i s  pa rt ly  intrus i ona l and  pa rtl y 
migra t iona l in  tha t the groundwa t er is  a s s umed to b reach the con t a i n e r  and 
then l ea ch the wa s tes  through a migra t ional  mechan i sm .  The ea rthqua ke and 
to rnado a re i nt rus ional events , but do n o t  themselves re lease  the conta i ned 
wa s te ; howeve r ,  by f ra cturing the wa ste  c onta iner and i t s  con tents these  
events  a l low the contents to  be l ea ched by groundwa te r .  The s ame mechan i sms 
operate in the faul t ing and groundwa ter t ransport  event , excep t tha t in th i s  
ca s e  the caus a l  agent i s  a s s umed to be a g i n g  over the long - te rm .  S o l ut i on 
mining a s s umes tha t t he Federal rep o s i t o ry is  a s a l t  mine and tha t a t  s ome 
future date s o lution mining wi l l  begin , whi ch could l ead to can i s te r  corro s i on 
and l ea ching o f  the wa s tes . 

The l ong-term rad iologica  1 impa cts  from s to rage o r  disposal  o f  wa s te i n  a 
Fede ra l repo.s i t o ry a re ba sed on analyses p repa red fo r the " F i na l  Envi ronmenta l 



Tab l e  4 . 4 .  S umma ry o f  P r i n c i p a l Re l e a s e  Scena rios  a nd As s umpt i ons Used fo r C a l cu l at ing 
Long-Te rm Rad i o l og i c a l  I mpa c t s  to  the Gener a l  Popu l a t i on :  Ons i te Di spo s a l  

Event 

Stora ge of Liquid HLW in 
Tank (No Action) 

Groundwater 

Human d i gging 

Farming 

Ea rthquake 

Airplane crash 

Storage of Solidi fied HLW in 
Tank ( I n-Tank Solidification) 

Groundwater 

Release Description 
App l i cable 

Alternatives 

After abandonment , tanks leak and 
vaults c rack , rel eas ing the tank 
contents into the s i lty ti l l .  
The fra ctions o f  activity 
lea ched f rom the tanks are 0 . 2  
and 0 . 0 1 per yea r for supernate 
and s ludge , respective l y .  

Human intruders dig into the HLW 
storage . The individua l s  rece ive 
exposures from di rect i rradiation 
and inha lation . 

Fol l owing the d igging by intruders , 
some of the waste is brought to the 
surface and becomes a source o f  
radiation exposure to the res idents 
via food cha in pathways and d i rect 
i rradiation . 

Leach rate increases from 0 . 0 1  to 
0 . 1 per year for s ludge as a result 
o f  this natura l event . 

The c rash impact dis rupts the struc
ture , b reaches the tank , and 
vaporizes portions of HLW : 

1 200 gallons o f  HLW becomes air
borne and relea sed a t  ground 
leve l .  

1500 gal lons o f  HLW reach 
Cattaraugus C ree k .  

Water enters the s o l idi f ied HLW 
tank , l eaches out the waste with 
a release fraction o f  10- 3 per yea r .  

4b 

4b 

4b 

4b 

4b 

3 

Expected 
Frequency 

per Year 

Continuous 

1 x 10- 2 

1 X 1 0 -4 

7 x 1 0 - 5  

1 x 10-8 

Continuous 

Source o f  
Radioactivity 

Tota l waste 
inventory 

Tota l waste 
inventory 

Tota l waste 
inventory 

Tota l waste 
inventory 

Tota l wa ste 
inventory 

Tota l waste 
inventory 

Release Fractiont 1 

0 . 2/yr (Superna te) 
O . O l /yr (Sludge )  

Not app l i cable 

Not appl i cable 

O . l /yr 

2 x 10- 3 

2 . 5  x 10- 3 

1 x 10- 3/yr 

� , 
-
00 



Event 

Storage of Solidified HLW in 

Table 4 . 4 .  

Release Description 

Cont inued 

Appl icable 
Alternatives 

Tank ( In-Tank Sol idifica tion ) (contd . )  
Radon emanation 

Human digging 

Earthquake 

Entombment of  Tanks 
Groundwater 

Radon emanation 

Human digging 

Farming 

Earthquake 

Buildup of  Ra -226 in the sol idified HLW tank , resulti ng in radon emanation into a house on top of the waste . 
Human intruders dig into the HLW storage . The individua ls receive exposures from di rect i rradiation and inha lation . 
Leach rate increases from 10-3 to 
10-2 per yea r .  

Water enters the entombed wa ste 
tanks and leaches out the waste 
at a rate of 10-2 per yea r .  
A s  a result o f  Ra-226 build u p  i n  
the remaining waste , radon emanates 
i nto a house bui l t  on top of the 
burial  ground . 
Human intruders digging into the 
entombed burial . The individua ls 
receive radiation exposures from 
d i rect i r radiation and inha lation .  
Following digging by intruders , 
some of the waste is brought to the 
surface and becomes a source of 
radiation exposure to the residents 
via food cha in pathways and direct 
i rradiation .  

3 

3 

3 

l a ,  l b ,  2 

la , l b ,  2 

l a , l b ,  2 

l a , l b ,  2 

Leach rate increases from 0 . 0 1 to 
0 . 1  per year as a result of this 
natura l event . 

l a , l b ,  2 

Expected 
Frequency 

per Yea r 

Continuous 

1 x 10-2 

7 x 10-5 

Continuous 

Continuous 

1 X 10-2 

1 X 10-4 

7 x 10-5 

Source of 
Radioactivity 

Total wa ste 
inventory 

Total waste 
inventory 

Total wa ste 
inventory 

0 . 1'%, of 
tota l waste 
inventory 
O . l'%, of 
total waste 
inventory 

O . l'%, of 
tota l waste 
inventory 

O .  I'%, of 
total wa ste 
inventory 

O . l'%, of 
total waste 
inventory 

Release Fractiont1 

Not appl icable 

Not appl icable 

1 x 10-2/yr 

1 x 10-2/yr 

Not applicable 

Not appl icable 

Not applicable 

O . l/yr 

"'" 
, 

..... 
'" 



Event 

Onsite Disposal  of LLW 

Groundwater 

Radon emanation 

Human digging 

Farming 

Earthquake 

Airplane crash 

t l  Release fra ction 

Table 4 . 4 .  Con t inued 

Release Des cription 

After abandonment , containers l e a k  
a n d  contents released into the 
s i l ty ' ti l l  with a leach rate of 
0 . 0 1  per yea r .  

Buildup o f  Ra-226 i n  LLW caus ing 
radon emanation into a house built 
on top of the burial ground . 

Human intruders dig into the 
burial ground . The individua l s  
receive exposures from direct 
irradiation and via inha lation . 

Following digging by intruders , 
some of the waste is brought to 
the surface and becomes a source 
of radiat ion exposure to the 
loca l res idents via food cha ins 
and direct ir radiation� 

Leach rate of water increases from 

0 . 0 1 to 0 . 1  per year as a result 

of ea rthquake . 

1% of LLW, 10% becomes airborne 
and released a t  ground leve l .  

App l i cable 
Alternatives 

3 

3 

3 

3 

3 

3 

Expected 
Frequency 

per Year 

Continuous 

Continuous 

1 x 1 0 - 2 

1 x 1 0 - 4 

7 x 1 0 - 5  

1 x 1 0 - 8 

Source of 
Radioactivity 

Tota l LLW 
inventory 

Tota l LLW 
inventory 

Tota l LLW 
inventory 

Total LLW 
inventory 

Tot a l  LLW 
inventory 

Tota l LLW 
inventory 

the ratio of the radioactivity re l ea sed to the tota l radioactivity from the source . 

Release Fractiont 1 

1 x 10-2/yr 

Not app l i cable 

Not app l i cable 

Not app l i cable 

O . l /y r  

1 x 10- 2 

� 
I 

N 
o 



Tab le  4 . 5 . S umma ry o f  P r i nc i pa l  Re l e a s e  S cen a r i o s  and A s s ump t i ons Used for Ca l cu l a t i ng 
Long-Te rm Rad i o l o g i c a l  I mpa c t s  to  the  Gene ra l Popu l a t i on :  Offsi te D i spos a l  

Event 

Federal Reposi tory 

Meteor i te strike 

Fa ulting and groundwa ter transport 

Dri l l ing 

Solution min ing of salt 

Events at Offsite Regiona l 
Burial Ground 

Groundwater 

Release Desc ription 

A l a rge meteorite s t r i kes the 
repos itory s i te .  The impact 
breaches the repo s i tory and 
re leases 1% of the tota l waste 
to the atmosphere , of whi ch 1 0% 
becomes resp i rabl e .  

Fa ult intersects repos i tory . 
Access is crea ted by pressure 
between aqu i fe r ,  wastes , and 
surfa c e .  Aqui fer carries wastes 
to surface . 

A sma l l  group o f  ind ividua l s  
d r i l l  i nto the waste repos itory 
for exploratory activities . One
fourth o f  the waste in one can
i s te r  is c i rcula ted to the surface . 
Exposures a re received by ind i 
vidua l s  v i a  d i rect i rrad iation , 
inha l a t ion , and food cha ins . 

A geo logic repos i to ry in domed 
salt i s  b re ached by solution 
mining activitie s . 3% o f  salt 
recovered i s  consumed by a popu
lation o f  40 m i l l io n .  

After abandonment , conta iners 
leak and contents released into 
the s i l ty t i l l  w i th a leach rate 
of 0 . 0 1 per yea r .  

App l i cable 
Alterna t ives 

l a ,  Ib , 2 

l a ,  Ib , 2 

l a ,  I b ,  2 

l a ,  Ib , 2 

l a ,  Ib , 2 

Expected 
Frequency 

per Yea r  

2 X 1 0 - 1 3 

2 x 10- 1 3 

5 X 1 0 - 7 

I x 10- 6 

Cont inuous 

Source o f  
Radioactivity 

Total waste 
inventory 

Tota l waste 
inventory 

1 / 4  of the 
waste of 
a cani s te r  

Total wa s te 
inventory 

Total LLW 
inventory 

Release Fractiont 1 

I X 10- 3 

2 X 10- 3 

Not applicable 

3 x 1 0 - 2 

I x 10-2/yr 

.... 
I N ...... 



Event 

Events at O f f s i te Regional 
Bu r i a l  Ground ( contd . )  

Radon emana t ion 

Human d i gging 

Farming 

Ea rthquake 

A i rp lane crash 

Ta b l e  4 . 5 .  Con t i nued 

Release De sc ription 

Buildup o f  Ra-226 i n  LLW caus i ng 
radon emana t i on into the house on 
top o f  the buria l ground . 

Human int ruders d i g  i nto the 
regiona l bu r i a l  ground . The 
indiv idua l s  receive exposures 
f rom d i rect i r ra d i a t i o n  and via 
inha l a t i o n . 

Fo l lowing the d i gging by int rude rs , 
some o f  the wa ste is b rought to the 
s u rface and becomes a source o f  
rad iation exposure t o  t h e  l o c a l  
re s idents via food c h a i n s  a n d  
d i rect i r rad i a t ion . 

Leach rate of water i n c reases f rom 
0 . 0 1  to 0 . 1  pe r year as a resu l t  
o f  ea rthquake . 

1% of LLW becomes a i rborne and 
released at ground leve l .  

App l i cable 
A l ternat ives 

l a , I b , 2 

l a ,  Ib , 2 

l a ,  I b ;  2 

l a ,  Ib , 2 

l a ,  I b ,  2 

Expected 
Frequency 

per Yea r 

Continuous 

1 X 10- 2 

1 x 10- 4 

7 x 1 0 - 5 

1 x 10- 8 

Source o f  
Radioact ivity 

Tota l LLW 
inventory 

Total LLW 
inventory 

Tota l LLW 
inventory 

Total LLW 
i nventory 

Tota l LLW 
inventory 

t1 Re lease fraction the rat io of the rad ioact ivi ty re leased to the tota l rad i oactivity f rom the source . 

Release Fractiont1 

Not app l icab le 

Not app l i cable 
.po 

I 
N 
N 

Not app l i cable 

O . I / y r  

1 x 1 0 - 2 
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lmpa c t  Statement , Management of Conune r c i a l ly Generated Rad i o a c tive Wa s t e s "  
( U .  S .  Dep . Ene rgy 1 9 80c ) , b u t  mod i fied t o  account f o r  t h e  d i f fe rences i n  
vo lume and radi oa ct i v i ty content between Wes t  Va l l ey wa stes  and a s s umed com
me rc i a l ly gene rated wa s te used in tha t s tudy . 

I t  s houl d be s t res s ed tha t the a s s e s sment o f  long-term rad i o l o g i c a l  e f fects  i s  
more d i f f i cult  and much l e s s  certain than the a s s e s sment o f  s hort-term r i sks . 
The p o tent i a l re leases  o f  rad ionu c l i des  o r  the i r  t ransp o rt pathways for  
nuc l i d e s  over  long- term periods  a re uncerta i n .  Probab i l i t i e s  and  t imes o f  
oc currence for  ra re geo l o g i c  events and fo r natural p roce s s e s  i n  t h e  d i s tant 
future canno t be accura tely p re d i c ted . 

4 . 1 . 6 Sho rt -Term Rad io logica l Impa cts  

The res u l ts of  the dose  and risk cal culat ions fo r the s hort-term re lease  
s cena rios  des c ribed in Tab l e  4 . 3  a re g iven in Tab les  4 . 6  through 4 . 1 0 fo r each  
of  the  four maj o r  a l te rna t i ves . The  doses  and r i s ks a re given fo r the  o ffs i te 
i nd iv idua l rece iving the max imum dose  and fo r the o f f s i te popula tion  within an 
8 0 - km rad ius . The p e r  annum p robab i l i ty o f  occurrence o f  each maj o r  event 
used  i n  ca l cu l a t i ng rad i a t ion r i s k  is a l s o  given . The cumulat ive do s e  r i s k  
over the short - te rm p e r iod t o  the population  o f  1 . 5 mi l l i on a s s umed to  res ide 
in the v i c i ni ty of Wes t  Va l ley is  p re s ented and compa red with the dose  to the 
same popul a tion from natural background radiation . This cumulative dose  r i s k  
wa s obta i ned b y  i ntegrat ing the annu a l  d o s e s  and r i s ks ove r the appropriate  
t ime interva ls  for all  operationa l s teps o r  components making up  each a l terna 
t ive . I t  i s  impo rtant to  note tha t an individual i n  the We s t  Va l ley region 
rece ives approximately 1 0 0  m rem/yr from no rma l background s ources and that a 
conunensurate tota l populat i o n  backgro und dose  fo r a 1 00-year  per iod  i s  
1 5  m i l l ion pe rson- rem . 

Mo s t  o f  the doses  f rom norma l events and r i s ks from acc idents a s s o c i ated wi th 
i mp l ement ing the a c t i on a lternat ives ( l a , 1 b , 2 ,  and 3 )  woul d  o c cur in the 
f i r s t  three yea rs of operation , between 1 9 8 7  and 1 9 9 0 . For the no- a ct i on 
a l ternative , the potent i a l  radi a ti on dose  from routine operations wou ld 
dec rea se  app roximat e ly a t  the s ame rate a s  the decay o f  the f i s s i on p roducts  
o f  p r ima ry concern , ces i um- 1 3 7  and  s tront i um-9 0 ,  whi ch have ha l f- l ives o f  
about 30 yea rs . The release s cena rio  o f  grea t e s t  impo rtance in t e rms o f  
radi a tion dose  to the pub l i c  would  b e  a la rge a i rp lane crash  o nto Tank 8D2 a t  
Wes t  Va l ley . Such a crash  could lead to the a i rb o rne re lea se  o f  a fra c t i on o f  
the rad ionuc l ides  p res ent , reSUlting i n  a very la rge dose  o f  3 x 1 04 rem to  
the maxima l ly exp o s ed hypothe t i c a l  individua l through the i nha lat ion pa thway 
and a la rge dose  o f  5 x 1 08 person- rem to the populat ion through externa l 
exposure to  rad ionuc lides  dep o s i ted on the ground and through i nha l a ti on . 
Howeve r ,  the p robab i l i ty o f  the occurrence o f  this  acc ident i s  s o  low 
( 1  X 1 0- 8 per yea r )  tha t , in  s p i te of the magnitude of the p o tent i a l  relea s e , 
the overa l l  r i s k  i s  mino r . 

The l a rgest  maximum individua l dose  r i s k  from a ny o f  the a l t e rnat ives would 
o ccur a t  the s i te b ounda ry o f  Wes t  Va l ley a nd is conservat ive ly e s t imated to 
be about 5 mrem/yr .  Thi s dose wa s ca lculated b a s ed on an individua l who 
consumes 2 1  kg/yr o f  f i sh in Catta raugus C reek . By compa r i s o n , an individua l 
rece ives about 1 00 mrem/yr from b a c kground sources  a t  thi s location . Thus , 
thi s r i s k  i s  equa l to  the dose  that this  hypothe t i c a l  i nd ividua l wou l d  receive 
from natura l bac kground rad i a t ion in roughly 20  days o f  eve ry yea r .  
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Tab l e  4 . 6 .  Summa ry o f  Short-Term Rad j o l o g i c a l  Doses and R i s k s  to the Genera l Popu l a t i on for 
A l t erna t ive l a : Terminal Wa s te Form with Sepa rated S a l t / S ludge 

Event 

I n i t i a l  Decontamination 

Removal from Tanks 

Routine releases 

Process incidents 

Earthquake 

Tornado 

Airplane crash 

Sabotage 

Processing 

Routine releases 

Process incidents 

Earthquake 

Tornado 

Transporta tion 

Normal 

Accidents 

HLII (land) 

HLII (water) 

TRU and LLII 

Temporary Ons i te Storage 

Airplane crash onto LLW 

Offsite Disposal a t  
Regional Burial Ground 

Airplane crash onto LLW 

Fina l Decontamination 
and Decomm i s s ioning 

Tanks and facil ities 

Max imum 
Individual 

Dose 
(rem) 

5 x 1 0 - '  

3 X 1 0 - 5  

8 x 10- B 

3 

3 x 1 0 '  

2 X 1 0 - '  

5 x 1 0 - B  

2 x 1 0 - 3  

0 . 6  

0 . 6  

x 1 0 - 2 

20 

20 

1 x 10- 2 

Population 
Dose 

(person-rem) 

6 x 10- 2 

9 x 1 0 - '  

4 x 103 

4 x 1 03 

5 x lO B 

x 1 06 

6 X 1 0 - '  

4 X 1 0 3  

4 x 10 3 

290 

0 . 2  

3 X 1 0 5  

3 X 1 0 5  

Fraction or 
Probability 

( J /year) 

0 . 33 

0 . 33 

0 . 33 

X 1 0 - 5  

8 x 10- 6 

X 1 0 - B 

X 1 0 - 5  

0 . 33 

0 . 33 

7 x 1 0- 5 

8 x 1 0 - 6 

0 . 33 

6 X 1 0 - 5  

X 1 0_ 1 0 

4 x 10- 2 . 

1 x 1 0 - B 

1 X 10- 8 

0 . 5  

Maximum 
Individual 

Risk 
( rem/yea r )  

2 x 1 0 - '  

x 1 0 - 5  

2 x 1 0- B 

X 10-' 

2 x 1 0 - 5  

3 X 1 0 - '  

2 x 1 0 - 5  

7 x 1 0 - 5  

2 x 10- B 

2 X 1 0 - '  

2 x 1 0 - 5  

7 x 10-' 

4 x 1 0 - 5  

2 X 1 0_ 1 1 

8 x 1 0 - '  

2 x 10- , 

2 X 1 0 - '  

5 x 1 0 - 3  

Population 
Risk 

(person-rem/yea r )  

2 x 10-2 

6 X 10- 1 

3 X 1 0 - '  

0 . 3  

3 x 10- 2 

1 0  

2 X 10- ' 

0 . 3  

x 1 0 - 2 

9 6  

4 X 1 0 - '  

2 X 1 0_ 10 

X 1 0 - 3  

3 x 1 0 - 3  

3 X 1 0 - 3 

Length 
of 

Campaign 
(yea r s )  

3 

3 

3 

1 5  

100 

IOO-Year 
Cumulative 

Risk 
(person-rem) 

6 x 1 0 - 2 

X 1 0 - 4 

0 . 9  

6 x 1 0 - 2 

1 5  

3 0  

6 X 1 0 - '  

0 . 9  

x 1 0 -2 

290 

x 10-3 

6 x 1 0_ 1 0 

2 x 1 0 -2 

4 x 10- 2 

9 x 1 0 -2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Time-Integrated D o s e  R i s k ,  IOO-Yea r ,  Due 
to the S o l i d i f i cation Proj e c t t 1  (person-rem) 

340 

Time-Integrated Dose , IOO-Yea r ,  Due to Natural Back
ground Radiation i n  the West Valley Regiont2 (person-rem) 

15 m i l l ion 

t 1  This collective risk was obtained by integrating the annual risks over the approp r i a te time interva l s  for a l l  operational steps or 
components making up each a l ternative. 

t2 Based on 1 . 5  m i l lion population and average individual annual dose of 100 mrem/yr from exposure to natural radiation. 
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Tabl e  4 . 7 .  Summa ry o f  Sho rt-Te rm Rad i o l o g i c a l  D o s e s  and R i s ks to the Gene ra l Popu l a t i o n  fo r 
A l ternat ive Ib : T e rmina l Wa s te Fo rm with Nonsep a ra ted S a l t / S l udge 

Event 

Initial Decontamination 

Removal from Tanks 

Routine releases 

Process incidents 

Ea rthquake 

Tornado 

Ai rplane crash 

Sabotage 

Process in..& 

Routine releases 

Process inc idents 

Earthquake 

Tornado 

Transportation 

Normal 

Accidents 

HLW (land) 

HLW (water) 

TRU and LLW 

Tempo rary Onsite Storage 

A i rplane crash onto LLW 

Offsite Disposal at 
Regional Burial G round 

A i rplane crash onto LLW 

Final Decontamina tion 
and DecolDDi s s ioning 

Tanks and facil ities 

Maximum 
Individual 

Dose 
( rem) 

5 x 1 0 - '  

3 X 1 0 - 5  

8 x 1 0 -8 

3 x 1 0 '  

2 x 1 0 - '  

5 x 1 0 - 8 

I x 10-2 

x 1 0 - 2  

2 x 1 0- 3  

0 . 2  

0 . 2  

x 10-2 

20 

20 

I X 10-2 

Time- Integra ted Dose R i s k , IOO-Yea r ,  Due 

Population 
Dose 

(person-rem) 

6 x 1 0 - 2  

9 x 1 0 - '  

4 x 1 0 3  

4 x 1 03 

5 x 1 08 

x 1 0 6  

6 x 1 0 - '  

2 0  

20 

340 

0 . 1 

3 x I Ds 

3 X I Ds 

to the Solidification Projectt 1 (pe rson-rem) 

390 

Fraction or 
Probabi l ity 

( l /year) 

0 . 33 

0 . 33 

0 . 33 

7 x 1 0 - 5  

8 X 10- " 

I x 10- 8 

I x 1 0 - 5  

0 . 33 

0 . 33 

7 x 1 0 - 5  

8 x 10-" 

0 . 33 

2 x 1 0 - '  

5 X 1 0_ 1 0 

4 x 1 0-2 

I x 1 0 - 8 

I x 1 0- 8 

0 . 5  

Maximum Length IOO-Year 
Individual Populat ion of Cumulative 

R i s k  R i s k  Campaign R i s k  
(rem/year) (person- rem/year) (years) (person-rem) 

2 x 10-' 2 x 1 0- 2 6 x 1 0 - 2  

I x 1 0 - 5  6 X 1 0 - 1 

2 x 1 0- 8 3 x 1 0 - '  9 x 1 0 - '  

2 x 1 0 - '  0 . 3  0 . 9  

2 x 1 0 - 5  3 x 1 0 - 2  6 x 1 0- 2  

3 x 1 0-' 5 15 
2 x 1 0 - 5  1 0  30 

7 x 1 0 - 5  

2 x 1 0 - 8 2 x 1 0 - '  6 x 1 0 - '  

7 X 1 0_ 7 2 x 1 0 - 3  6 X 1 0 - 3  

8 x 1 0-8 2 x 1 0 - '  6 x 10-' 

7 x 1 0 - '  1 1 3  340 

4 x 1 0 - 5  4 x 1 0 - '  x 1 0 - 3  

2 X 1 0 - 1 1 2 x 1 0_ 1 0 X 1 0_ 1 0 

4 x 1 0 - '  4 X 1 0- 3  x 1 0 - 2  

2 x 1 0 - 7 3 x 1 0 - 3  IS 4 X 1 0 - 2  

2 X 1 0 - 7  3 x 1 0- 3  1 0 0  9 x 1 0 - 2  

5 x 1 0 - 3  2 .  

Time - Integrated Dos e ,  1 00-Yea r ,  Due to Natural Back
ground Radiation in the West Valley Regiont2 (person-rem) 

1 5  mill ion 

t 1  This collective risk was obtained by integrating the annual risks over the appropriate time intervals for all operational steps or 
components making up each a l ternative . 

t2 Based on 1 . 5 m i l l ion population and average individual annual dose of 1 0 0  mrem/yr from exposure to natural radiation . 

• 
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Table 4 . 8 .  Summa ry o f  Sho rt-Term Radiological Doses and Risks to the General Population for 
Alternative 2: Interim Waste Form 

Event 

Initial Decont •• ination 

ReltOval frOil Tanka 

Rout ine re leasea 

Procesa incidents 

Earthquake 

Tornado 

Airplane crash 

Sabotage 

Proce.aina 

Routine releases 

Process inc i dents 

Earthquake 

Tornado 

Transpo rtation 

Monoal 

Accidents 

HLW (land) 

HLW (wate r )  

TR U  a n d  LLW 

Tet!porary Onsi te Stor.le 

Airplane crash onto LLW 

Offsite Dispos.l at 
Resien.l Duria 1 Ground 

Airplane crash onto LLW 

Final Decont.aination 
and DeCo..i88 ion ina 

Tanka and fac i l i ties 

Haxi ... 
Individual 

Dose 
(rea) 

5 x 10-" 

3 x 10-5 

8 X 10- 8 

3 
3 

3 x 10" 

2 

2 x 10-" 

5 X 10-8 

x 10-2 

I x 10-2 

2 x 10-3 

0 . 2  

0 . 2  

x 10-2 

20 

20 

I x 10-2 

Tiae- Intearated Dose Risk,  IOO-Yea r ,  Due 

Population 
Doae 

(person-rea) 

6 x 10-2 

2 

9 x 10-" 

4 X 10' 

4 x 10· 

5 X 108 

x 10" 

3 
6 x 10-" 

20 

20 

370 

40 

0 . 1  

3 X \0 5  

3 x 1 0 5  

2 

to the So l idification Projectt 1 (person-rea) 

420 

Fraction or 
Probabi ! i ty 

( l/yea r )  

0 . 33 

0 . 33 
0 . 33 

7 X 10-5 

8 X 10-" 

x 10-8 

I x 10-5 

0 . 33 
0 . 33 

7 x 10-5 

8 x 10-" 

0 . 33 

2 x 10-" 

x 10- 1 0 

4 x 10-2 

I X 10-8 

I x 10-8 

0 . 5  

Haxi ... 
Individual Population 

Riak Risk 
( rea/yea r )  (person- rea/year) 

2 x 10-" 2 x 10-2 

1 x 10-5 6 x 10- 1 

2 x 10-8 3 x 10-" 

2 x 10-" 0 . 3  
2 x 10-5 3 x 10-2 

3 x 10-" 

2 x 10-5 1 0  

7 x 10-5 

2 x 10- 8 2 x 10-" 

7 x 10-7 2 x 10-3 

8 x \0_8 2 x 10-" 

7 x 10-" 123 

4 x 10-5 4 x 10-" 

4 X 10- 1 0 4 x 10-9 

4 x 10-" 4 X 10-' 

2 X 10-7 3 x 10_3 

2 X 10-7 3 X 10-3 

5 x 10-3 

Length 
of 

Callpaign 
(yea rs) 

3 

3 
3 

· 3 
3 
3 

3 
3 
3 

3 

3 
3 

15 

100 

100-Year 
Cu.ulative 

Risk 
(person-rell) 

6 x 10-2 

2 

9 x 10-" 

0 . 9  

6 x 10-2 

15 
30 

3 
6 x 10-" 

6 X 10-3 

6 x 10-" 

370 

X 10-3 

x 10- 8 

X 10-2 

4 X 10- 2 

9 X 10-2 

Tiae-Intelrated Dos e ,  lOa-Year ,  Due to Natural Back
around Radiation in the West Val ley Regiont2 (person-rem) 

15 lIil lion 

t l  This collect ive risk was obtained by integrating the annual risks over the appropriate tiae intervals for all operational steps o r  
ca.ponents aaking u p  each alternative. 

t2 Based on 1 . 5 a i l l ion population and average individual annual dose of 100 area/yr frOil exposure to natural radiation. 
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Tab le 4 . 9 .  Summa ry o f  Sho rt-Te rm Radio logi c a l  Doses and Risks to the Genera l Population for 
Alternat ive 3 :  In-Tank Solidi f i ca tion o f  Waste 

Event 

Ini tis I Decontamination 

Remove 1 from Tanks 

Routine releases 

Process incidents 

Earthquake 

Tornado 

Ai rplane crash 

Sabotage 

Process ing 

Routine releases 

Process incidents 

Earthquake 

Tornado 

Onsite Disposal in 
NRC Buris 1 Ground 

Ai rplane crash onto LLW 

Final Decontamination 
and Deconaiss ioning 

Tanks and facilities 

Maximum 
Individual 

Dose 
(rem) 

5 X 1 0 - 4  

2 x 1 0 - 5 

8 x 10-8 

3 x 1 0 4  

2 x 1 0 - 4  

4 x 1 0 - 7  

6 x 10-2 

6 x 10-2 

20 

I x 1 0 - 2  

Time-Integrated Dose R i s k ,  100-Year, Due 

Population 
Dose 

(person- rem) 

6 x 1 0 -2 

9 x 1 0 - 4  

4 x 103 

4 x 103 

5 x 108 

I x 106 

I x 10-2 

I x 102 

I x 102 

3 x 105 

2 

to the Solidification Projectt 1 (person-rem) 

37 

Fraction o r  
Probabi l i  ty 

( l /year) 

0 . 33 

0 . 5  

0 . 5  

7 x 1 0 - 5  

8 x 1 0 - 8  

I x 10- 8 

I x 1 0 - 5  

0 . 5  

0 . 5  

7 x 10- 5 

8 x 10-8 

I x 10-8 

0 . 5  

Maximum 
Individual 

• Risk 
( rem/year) 

2 X 1 0 - 4  

I x 1 0 - 5  

4 x 10-8 

2 x 10-4 

2 x 10-5 

3 x 10-4 

2 x 10- 5 

I x 10-4 

2 x 10-7 

4 x 10-6 

5 x 10- 7 

2 x 1 0 - 7  

Population 
Risk 

(person- rem/yea r) 

2 x 1 0 _ 2  

6 X 1 0 - '  

5 x 1 0 - 4  

0 . 3  

3 x 10-2 

1 0  

1 . 5  

5 x 10-3 

7 x 10-3 

8 x 10-4 

Length 
of 

Campaign 
(yea rs ) 

2 

2 
2 
2 
2 

100 

2 

100-Year 
Cumulative 

Risk 
(person-rem) 

6 x 10-2 

9 x 10-4 

0 . 6  

6 x 1 0 - 2  

10 

20 

3 

I x 10-2 

2 x 10-2 

2 x 10-3 

9 x 10-2 

2 

Time - Integrated Dose, IOO-Yea r ,  Due to Natural Back ... 
ground Radiation in the West Valley Reaiont2 (person- rem) 

15 m i l lion 

t l  This collective risk was obtained by integrating the annual risks over the appropriate tift interva l s  for all operational steps or 
components making up each alternative. 

t2 Based on 1 . 5  million population and average individual annual dose of 100 mrem/yr from exposure to natural radiation. 

Table 4 . 10 .  Summa ry o f  Short-Term Radiological Do ses and Risks t o  the General Popula t ion f o r  
Al ternative 4:  Delayed Action o r  N o  Action 

Event 

Storage in Tanks 

Routine releases 

Removal from Tanks 

Routine releases 

Process incidents 

Earthquake 

Tornado 

Ai rplane crash 

Sabotage 

Haximum 
Individual 

Dose 
(rem) 

2 x 1 0 - 5  

2 x 1 0 - 5  

8 x 10- 8 

3 

3 x 104 

2 

Time- Integrated Dose Risk Due to the 
Solidification Projectt1 (person- rem) 

1 0 -year (delayed action) : 1 2 0  

100-year ( n o  action) : 460 

Population 
Dose 

(person- rem) 

9 x 1 0 - 4  

4 x 1 0 '  

4 x 103 

5 x 1 08 

I x 1 0 6  

Fraction or 
Probabi l ity 

( l/yea r) 

I x 10-2 

0 . 5  

0 . 5  

7 x 1 0 - 5  

8 x 10-8 

I x 10-8 

I x 1 0 - 5  

Maximum 
Individual 

Risk 
( rem/year) 

I X 10-6 

I x 10-5 

2 x 10-8 

2 x 1 0 - 4  

2 x 10-5 

3 x 10-4 

2 x 1 0- 5  

Population 
Risk 

(person-rem/yea r) 

6 x 10-2 

6 X 1 0 - 1  

5 x 1 0- 4  

0 . 3  

3 x 10-2 

5 

10 

Length 
of 

Campaign 
(years) 

100 

2 
2 

100 

100 

100 

100 

100-Year 
Cl.Iaulative 

Risk 
(person-rem) 

9 x 10-4 

0 . 9  

150 

300 

Tiae-Integrated Dose Due to Natural Background 
Radiation in the West Valley Re&iont2 (person- rem) 

10-year (delayed action) : \ . 5  m i l l ion 

100-year (no action) : 15 m i l l ion 

t1 This collective risk was obtained by integrating the annual risks over the appropriate tiate intervals for all operational steps or 
components making up each alternative. 

t2 Based on 1 . 5  mill ion popUlation and average individual annual dose of 100 mre./yr frotl exposure to natural radiation. 
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The  maximum dose  to an ind ividua l  memb e r  o f  the pop u l a t ion  res u l t i ng f rom 
no rma l transpo rtat i on of the wa stes  f rom We st  Va l ley wa s c a l cula ted for a 
hypothetica l pers on resid ing 1 5  m away f rom the truck and ra i l  routes used to 
transpo rt the wa stes . The cumula t ive dose  p red i c ted for thi s individua l i s  
about 2 mrem . Th i s  i s  l e s s  than a 1% increa se  i n  the tota l dose  f rom na tura l 
b a c kground over the s ame three-yea r pe riod . 

The max imum dose to a memb e r  o f  the genera ] pub l i c  res u l ting f rom a trans
po rtat i o n  a c c ident is  p redi cted to  be 0 . 6  rem for a l t e rnat i ve 1 a  and 0 . 2  rem 
f o r  a lt e rnative s 1b and 2 .  Thi s dose resul ts f rom a ve ry severe a cc i dent 
involving the transport  of s o l i d i f ied HLW . The co rresponding pop u l a t ion doses  
f rom thi s  a c c ident a re 6 pe rs on- rem f o r  a l terna t ive 1 a ,  2 pe rson- rem for  
a l te rnat ive 1 b , and  40 pers on- rem for  a ]  te rnat ive 2 ( s ee Appendix B ,  Sec
t ion B . S ) . 

Fo r a l l  a l te rna tives , the p roj e c ted c umu la t i ve r i s k  to the popul a t i on with i n  
80  km o f  e a ch wa s te s t o ra ge and d i sposa l f a c i l i ty and with i n  0 . 8  km from the 
t ransp o rta t i on routes i s  a ve ry sma l l  fra c t ion o f  the dose  f rom n a tural b a c k
ground rad i a tion . Cumulat ive r i s ks to the popul a t ion would  range from 
37 pers on- rem for a l ternative 3 to about 460 person-rem for a l terna t ive 4b , a s  
compa red with 1 . 5 x 1 0 7 person- rem f rom na tura l b a c kground ove r the 1 00-year  
p e r iod to  the 1 . 5 x 1 06 peop l e  within  an 8 0 - km radius  o f  Wes t  Va l ley . As  
indicated in Tables  4 . 6  through 4 . 8 ,  the p ro j e c ted popu lation doses  f rom 
rad i o a c t ive wa s te transport a t i on a re mo re than fi fty t ime s great e r  than the 
a i rb o rne doses  predi cted to re s u l t  f rom no rma l f a c i l i ty ope ra t ions f o r  a l te rna
t ives 1 and 2 ,  whi ch invo lve shipp ing rad i oa c tive wa s te o ffs ite . The popul a 
t ion do se  f rom t ransp o rtat i on woul d  res u l t  p rima rily  f rom the rad i a t ion pene 
t ra ting the wa s te pa ckages and i rradia ting the popu l a t ion re s iding  a l ong the 
t ransport route ( 1 . 7  mi l l ion peopl e ) . Fo r a l ternatives 3 and 4 (nei the r  o f  
whi ch requ i res  o ffs i te t ranspo rta t ion o f  wa s te ) , 80% o r  mo re o f  the cumul a t ive 
r i s k  i s  e s tima ted to re sult  f rom the hypothe t i c a l  s abo tage event and the very 
unl i kely a i rp l ane c ra s h .  The se potential  a c c idents woul d  be common to a l l  
a l ternat ives a s  long a s  the HLW rema ined a s  l iquids i n  the tanks . For  the 
act ion a l terna tives , this  ri s k  woul d  be gre a t ly reduced a fter  the HLW were 
s o l i d i f ie d . Fo r the no-a c tion a lte rnat ive , the potenti a l  r i s k  o f  these  events 
would decrea se a s  t ime pa s s ed and the rad i o a ct ive nuc l ide s decayed . At the 
end o f  the 1 00 -yea r  sho rt-term period , the annua l r i s k s  f rom the se  events 
wou l d  be reduced by a factor  of about three . 

The o cc up a t i ona l doses  ca l cu l a ted fo r the va rious  a ct ivities  a s s o c ia ted w i th 
the four b a s i c  wa s te ma na gement a lt e rnat ives a re s umma r i zed in  Table 4 . 1 1 .  
The p ro cedures used to e s t ima te these  dos e s  a re given in  deta i l  in  Appendix B .  
The o c cupa tiona l doses  do not d i f fer  grea t ly be tween a l ternat ives l a , 1 b , 
and 2 because the a c t iv i t i es contributing the maj o r  amount s to  the se doses  a re 
common to t hese  three a l te rnatives . These doses  would  be  1 800 , 2 1 00 , and 
2200 person-rem for a l ternatives l a , 1 b ,  and 2 ,  respe c t ive ly .  Alternative 3 
would have the lowe s t  dose ( 1 1 00 person- rem) o f  the a ct i on a l t e rnat ives . The 
o c c up a t i ona l dose  f o r  the no- a ction a lternat ives 4b would be 880 pe rs on- rem , 
p r ima r i ly f rom routine ma i ntenance a c t ivities  ove r the 1 00-year p e r iod  during 
which  ins t i tutional  contro l i s  a s s umed to be in  e f fect . 

All  the ve ry- low-p robab i l i ty events tha t have s ome potenti a l  f o r  releas ing 
radioa c t ive mate r i a l s  o ff s i te a l s o  have the potent i a l  f o r  expo s ing working 
personnel t o  h i gh rad i a tion leve l s . These  events inc l ude maj o r  p ro c e s s  

� 
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Tab l e  4 . 1 1 .  Summa ry o f  Occupa t i ona l Doses  f o r  
Va r i ous Wa s te Management Act i vi t ies  

Act i v i ty 

De con tam ina t i o n  o f  
ex i s t i ng fa c i l i ty 

I n s ta l l a t i on o f  . 
s o l i di f i ca t i on equipment 

Ret r i eva l o f  HLW 

Proce s s i ng of HLW : 

Te rm i na l fo rm 

l n t e r i m  f o rm 

I n - ta nk s o l i d i f i ca t i on 

Hand l i ng a nd d i sposa l :  

HLW 

LLW 

Transpo r ta t i on 

F i na l decon t am i n a t ion  and 
decommi s s i on i n g :  

So l id i f i ca t ion f a c i l i t i es  

H LW tanks  

Cont i nued  mon i to r ing 

Tank t r a n s f e rt 1 

l a  

740 

50 

35 

270  

260 

83 

2 1 0  

1 40 

1 3  

1 800 

l b  

740 

40 

35 

270  

620  

80  

200 

1 40 

1 3  

2 1 00 

Dose  (person- rem) 

2 

740 

40 

35 

350 

560 

79 

200 

1 40 

1 3  

2200 

3 

740 

20 

28 

1 70 

38 

1 00 

1 1 00  

4 

8/ye a r  

28/ t ra n s f f' r  

80 o r  880t 2 

t 1  Three t a n k  t ra ns fers  a re a s s umed i n  th i s  E I S . I f  t he HLW were sol i d i f i ed 
p r i o r  to the yea r  2000 , i t  wou l d  not be  neces s a ry to t ra n s fe r  to new tanks . 

t 2 Tota l wou l d  be  80 fo r H) -yea r pe r i od a nd 880 f o r  1 00 -yea r p e r i o d , a s s um i ng 
th ree tank trans fe r s  d u r i n g  the 1 00 yea rs . 
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i n c i dent s , tornadoes and  earthquake s , s abotage , and  a i rp lane c ra shes . The 
d i s tribut i on o f  radiat i on effects among the personne l a t  the s ite i s  very 
d i ff i cu l t  to p red i c t  because it woul d  depend on p re c i s e  deta i l s  of location  o f  
the personne l and corrective a ct ions relat ive t o  the cha i n  o f  event s . How
ever , the rad i a t ion would p robably be a relat ively sma ll  contr ibutor to worker 
inj uries  i n  the s e  unl ike l y  events ; mos t  o f  the inj uries  woul d  be from such 
sources a s  exp l o s ive fo rce s , fa l l ing buildings , to rnado - d r iven m i s s i les , f i re , 
and s aboteur gun f i  re . The wo rs t - c a s e  c redible rad i o l o g i c a l  a c c ident that 
cou ld  o ccur would be  the s p i l l  o f  l i quid HLW in the immed i a te v i c in i ty o f  a 
wo rke r .  Thi s  type o f  a c c i dent could result i n  a maximum individua l occupa t iona l 
dose o f  from 1 00 to 1 000 rem o r  mo re depend ing upon the correct ive a ct ions 
taken . The p roce s s ing fa c i l i t i e s  wou l d  be des i gned to p revent such a cc i dents . 

From the a bove d i s cus s ion , i t  i s  appa rent tha t the ove ra l l  s hort-term rad i 
o l o g i ca l  ri sks  from no rma l fa c i l i ty opera t i on and wa ste  transpo rtat ion would 
be much greater fo r the a ction  a l terna t i ves  than the p redicted ri sks  from 
a c cident s . The greater  rad iological  effect s  for the work fo rce would result 
from o c cupa t iona l exposu res in rout ine opera t ions and s h i pp ing , and , for 
members  o f  the popul a t i o n ,  from i rradiat ion due to  rad i o a c t i ve wa ste  s h ipment s . 

4 . 1 . 7  Long-Term Rad i o l o g i c a l  Impacts  

The resu l t s  o f  p roj ected e f fects  from the long-term relea se  s cena rios  for each  
a l tern a t i ve a re p re s ented i n  Tables  4 . 1 2  through 4 . 16 .  The radi o logical  doses  
and  r i sks  a s s o c i a ted w i th long- term s t o ra ge and d i spos a l  of  the HLW , a s  well  
as  the TRU and low- level  wa stes  p roduced during p ro c e s s ing  o f  the HLW , a re 
g i ven for e a ch a lterna t i ve .  The ra dio l o g i c a l  effects a re gi ven a s  consequences 
to i nd iv idua ls  rece i v i ng the maximum dose and to the popula tion within 80 km 
o f  the wa s te-di spos a l  s i tes . The popu l a t ion a t  each s t o ra ge s ite i s  a s s umed 
not t o  change fo r the 1 0 , 000 -year  per i od . The t ime- i ntegra ted co l lective 
r i s ks for the 1 0 , 000-yea r pe riod we re c a l cu l a ted by a c counting fo r the decay 
and i ngrowth of ra d ionuc l ide a c t iv i t y and the p robab i l i ty o f  oc currence of  
each re l ea s e  event . ( I t  shou ld be noted tha t i t  ma ke s ve ry l i ttle  di fference 
wha t time frame i s  chosen to ca l cul ate the popu lat i o n  dose s ince mo s t  of  i t  
wou ld  o c cur du r ing the fi rs t few centur i e s  fo l lowing the 1 00 -yea r short- term 
p e r i o d . )  To demons trate t he i ns ign i fi cance o f  the r i s k beyond the 1 0 , 000-year  
pe r i od , the  last  yea r l y  r i s k  fo r the 1 0 , 000 -year  period i s  also  g iven i n  
T a b l e s  4 . 1 2 th rough 4 . 1 6  for  each a l ternat ive ; t h i s  r i s k  is  e s t imated to range 
f rom 0 . 002  to 2 person- rem/yr . 

The h i ghly unl i ke l y  a i rp lane a c c i dent , wh i ch has the po tent i a l  fo r p roduc i ng 
ve ry h i gh ra d i a t ion consequences to i ndiv i dua l s  fo r the short-term period , 
wou ld cont inue to be  one o f  the domina t i ng r i s k  events th roughout the 1 0 , 000 
yea rs fo r the no - a c t i on a l ternat ive . Fo r the other a l ternat ives over the long 
t e rm ,  a ll a i rp l ane crash i nto the LLW bur i a l  g round wou ld only result i n  negl i 
g i b l e  cons equences t o  the popu l a t i o n .  

Based o n  the max imum dose t o  a n  i nd i v i dua l , the dominant l ong- term event s a re 
va rious s cena r i os whe re in i ndivi dua l s  and sma l l  group s  intrude into the wa s t e  
d i spo s a l  s i t es . The maximum dose e s t i ma ted fo r the s e  human intrus i ona l events 
ra nge s f rom 0 . 5  rem per i nd i v i dua l for i ntrus ions  tnto t he tanks from whi c h  
the wa s tes  had been removed ( a l t e rnat ives 1 a n d  2 )  to  a ve ry h i gh radiation 
dose of  a bout 1 0 , 000 rem p e r  i ndi v i dua l for  intrus ions into the  tank conta in
i ng the HLW ( a l terna t i ve 4)  a fter the 1 00-yea r in s t i tutiona l control  period  
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Tab le 4 . 1 2 .  Summa ry o f  Long-Term Rad i o l og i c a l  Doses and R i sks to the Gene ra l Popula tion f o r  
A l t e rnat ive 1 a : Termina l Waste Fo rm w i th Separated S a l t / S l udge 

Maximum 
Individual 

Dose 
Event (re .. ) 

Onsite Decollllissioned 
Fa cil ities 

Groundwater x 1 0- 8 

Radon 5 x 10-" 

Intrusion (digging) 0 . 4  

Intrusion (farming) 

Earthquake I x 10- 7  

Offsite DisEosal at 
Resional Burial Ground 

Groundwater I x 1 0 - '  

Radon 3 x 10-3 

Intrusion (digging) 0 . 3  

Intrusion (farming) 1 0  

Earthquake I x 1 0 -3 

Airplane crash 1 0  

Federal Re20si tor� 

Meteorite s t rike x 10' 

Faulting and groundwater 
transport 0 . 2  

Solution mining o f  salt x 10-3 

Time-Integrated Risk Due to the 
Solidi fication Projectt1 (person- rem) 

1 0 , 000 years : 2 1 0  

Population Fraction or 
Dose Probab i l i ty 

(person-rem) ( l/year) 

7 x 10- '  

3 X 10- '  I X 1 0 - 2  

4 I x 10- 2 

I x 10-' 

7 x 10-' 7 X 1 0- ' 

0 . 7  

2 X 10- 2 I X .1 0- 2 

I x 1 0- 2 

50 I x 1 0 - '  

7 X 1 0 - '  

7 x 10' I X 1 0- 8 

6 X 10' x 10- 1 3  

2 x 103 2 x 10- 1 3  

6 x 10' I x 1 0-" 

Maximum Annual Risk After 
10,000 Years (person- rem/yr) 

0 . 0 1  

Maximum 
Individual 

Risk 
( rem/year) 

I X 1 0- 8 

5 X 10- 8 

4 X 10-3 

I x 10- ' 

7 X 10- 1 2 

x 1 0- ' 

3 X 1 0 - '  

3 X 1 0-3 

I X 1 0 - 3  

7 X 1 0 - 8 

I x 10- 7 

I x 1 0 -8 

4 x 1 0- 1 4 

I x 10-9 

Population 
Risk 

(person- rem/yea r) 

7 X 1 0 - ' 

3 X 1 0- 7  

4 X 10-2 

X 1 0-4 

5 X 1 0- " 

0 . 7  

2 x 1 0- ' 

3 X 1 0- 2 

5 X 1 0-3 

5 x 10-' 

7 x 1 0-' 

I x 1 0- 7 

4 X 1 0_ ' 0 

6 X 10-2 

1 0 , OOO-Year 
Cumulat ive 

Risk 
(person-rem) 

6 X 1 0- 2 

2 X 10-3 

7 X 1 0 -2 

5 x 10- ' 

70 

20 

50 

5 X 1 0-2 

0 . 3  

4 X 10- ' 

2 X 10-6 

60 

Time-Integrated Dose Due to Natural Background 
Radiation in the West Valley Regiont2 (person-rem) 

I yea r :  ISO ,000 
1 0 , 000 years : 1 . 5  b i llion 

tl This collective risk was obtained by integrating the annual risks over the appropriate time intervals for a l l  operational steps or 
components making up each alternative . 

t2 Based on 1 . 5  m i l l i on population and average individual annual dose of 100 mrem/yr from exposure to natural radiation . 

• 

• 
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Table 4 . 1 3 .  Summa ry o f  Long-Term Radio logica l Doses and Risks t o  the Gene ral Popula t i o n  for 
Alterna tive 1 b :  Te rminal Wa ste Form w i th Nonsep a rated S a l t / S l ud ge 

Event 

OOlite Decor.:aisBioned 
Facilities .ndwater 

Radon 

Intrusion (digging) 

Intrusion ( farming) 

Earthquake 

uffsite Di8p08al at 
Regional Burial Ground 

Groundwater 

Radon 

Intrusion (diaging) 

Intrusion ( farming) 

Earthquake 

A i rplane crash 

Fede ral Repository 

Meteo rite strike 

Faulting and ,roundwater 
transport 

Solution lIining of salt 

Maximum 
Individual 

Dose 
( rem) 

X 10-8 

X 10- 6 

0 . 4  

1 x 10-7 

X 10-8 

2 X 10-3 

0 . 2  

0 . 3  

1 x 10-7 

10 

x 10-

0 . 2  

X 10_ 3 

Time-Integratpd Risk Due to the 
Solidification Projectt 1 (perlon-rell) 

1 0 , 000 year8 : 70 

Population 
Dose 

(person-rem) 

7 X 10-5 

3 X 10-5 

7 x 10--

6 X 10-5 

8 X 10-3 

2 
2 

6 x 10--

x lO-

6 x 105 

2 x 103 

6 x 10-

Fraction o r  
Probabi l i ty 

( l /ye, r )  

1 x 10- 2 

1 x 10-2 

1 x 10--

x 10-5 

x 10- 2 

1 x 10-2 

1 x 10--

7 X 10_5 

1 x 10- 8 

2 x 10- 1 3 

2 x 10- 1 3 

1 x 10-6 

Maxi.WI Annual Risk After 
10 ,000 Years (perlon- r_/yr) 

0 . 002 

Maximum 
Individual 

Risk 
( rem/year) 

1 X 10- 8 

5 x 10- 8 

4 x 10-3 

x 10--

7 x 10- 1 2 

1 x 10- 8 

2 x 1 0 - 5  

2 x 10-3 

3 X 1 0 - 5  

7 x 10- 1 2 

X 10_ 7 

x 10- 8 

4 x 10_ 1 4 

1 x 10-9 

Population 
Risk 

(person- rem/yea r )  

7 X 10- 5 

3 x 10-7 

4 x 10- 2 

5 x 10--

5 x 10- 8 

6 x 10-5 

8 x 10- 5 

2 x 10- 2 

2 x 10--

4 x 10- 8 

7 x 10--

x 10-7 

4 x 10_ ' 0 

6 x 10-2 

10 , 000-Year 
Cumulative 

Risk 
(person- rem) 

6 X 10-2 

2 x 10-3 

x 10- 2 

5 x 10-5 

x 10-3 

0 . 6  

2 x 10- 2 

4 x 10-6 

0 . 1  

4 x 10-5 

2 x 10-6 

60 

Tille- Integrated DOle Due to Natural Background 
Radiation in the West Val ley Resiont2 (person- rem) 

1 yea r :  150 , 000 
1 0 , 000 years : 1 . 5  b i l l ion 

t 1 This collective risk was obtained by intearatin, the annual risks over the appropriate time intervals for all operational steps or 
cOIiPonents lIaking up each a l t e rnative. 

t2 Based on 1 . S  mil lion population and averale individual annual dose of 100 rare_/yr froll exposure to natural radiation. 
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Tab l e  4 . 1 4 .  Summary o f  Long-Term R a d i o l o g i c a l  D o s e s  and R i s k s  t o  the Gene ra l Pop u l ation f o r  
A l t e rnative 2 :  I nterim W a s t e  Form 

Maximum Maximum l O , OOQ-Year 
Individual Popul a t i o n  F r a c t i o n  o r  Individual Population Cumulative 

Dose Dose Probab i l ity Risk R i s k  R i s k  
Event (rem) (person-rem) ( I /yea r )  ( rem/yea r )  (person- rem/yea r )  (person-rem) 

Ons i t e  Decol'lllli s s ioned 
F a c i l i t i e s  

Groundwa t e  r I x 1 0 _ "  ) X 1 0 _ 5  I X 1 0 - "  ) X 1 0 _ 5  X 10- 2 

Radon 5 x 10- 6 3 x 1 0 - 5  I X 10_ 2 5 X 1 0 - "  3 x 1 0 - 7  2 X 1 0 - 3  

Intrusion (digging ) 0 . 4  I x 1 0 - 2 4 x 1 0 _ 3  4 X 10- 2 

Intrusion (farming) I x 1 0 _ "  X 1 0 - "  5 X 10_" ) X 1 0 _2 

Ea rthquake x 1 0 - 7  ) X 1 0 - "  7 x I O- ti ) x 10_ 1 2  X 1 0 - "  5 X 1 0 _ 5  

Offsite DisEo s a l  a t  
Regional Burial Ground 

Groundwater I x 1 0 _ " 6 X 1 0 _ 5  I X 1 0 - "  6 X 1 0 _ 5  X 1 0 _ 3  

Radon x 1 0 _ 3  8 X 1 0 _ 3  I X 1 0 _ 2 2 x 1 0 _ 5  8 x 1 0 - 5  0 . 6  

Intrusion (digging ) 0 . 2  I X 10_ 2 2 X 1 0 - 3  2 x 10-2 

Intrusion ( farming) 0 . 3  I X 1 0 - "  3 X 1 0 - 5  2 X 10-" 2 x 10- 2 

E a r thquake x 1 0 - 7  6 X 1 0 - "  7 X 1 0 - 5  ) x 10- 1 2  4 x 1 0 - "  4 x 10- 6 

Airplane c r a s h  10 ) x 1 0 "  I X 1 0 - "  I x 10- 7 X 1 0 - "  O .  

Federal ReE.o s i torx 

Meteorite strike x 10" 6 X 1 0 '  2 X 10_ 1 3 I X 1 0 - "  I x 10- 7 4 X 1 0 - 5  

Faulting and groundwa ter 
transport 0 . 2  2 x 1 0 3  2 x 1 0_ 1 3 4 x 1 0 _ 1 4 4 X 10_ ' 0 2 x 1 0 - 6 

Solution mining of s a l t  x 1 0 - 3  6 X 1 0 "  I X 1 0 -6 X 1 0 - 9  6 x 1 0 -2 50 

-- - -- - -- -- -- ---- - - -- -- - -- - - - -- - -- -- - - - -- -- -- - - - - -- -- -- - - -- -- - - -- -- -- - - -- -- - - - -- -- - - - -- -- - - - -- - --- - - -- -- -- - - - - - - -- -- -- - - -- -- -- -- - - -- - --

Time-Integrated Risk Due to the 
S o l i d i fication Proj e c t t !  (pe rson-rem) 

1 0 , 000 yea r s :  70 

Max imum Annua l Risk After 
1 0 , 000 Yea rs (person-rem/yr) 

0 . 002 

Time-Integrated Dose Due to Natural Background 
RadiaL.on in the West V a l l ey Regiont2 (person-rem) 

1 yea r :  150 , 000 
1 0 , 000 yea rs : 1 . 5  b i l l ion 

t 1  This collective r i s k  was obtained by integrating the annual risks over the appropriate time intervals for all operational s teps or 
components making up each al terna ti ve . 

t2 B a s e d  on 1 . 5 m i l l ion population and average individual annual dos e of 100 mrem/yr from exposure to natural rad i a t ion . 



4-34 

Table 4 . 15 .  Summa ry o f  Long-Term Radiological Doses and Risks to the Gene ral Popula tion fo r 
Alternative 3 :  In-Tank Solidification o f  Wa ste 

Event 

Onsite Disposal of 
Solidified KLW 

Ground",a ter 

Radon 

Intrusion (digging) 

Intrusion ( farming) 

Earthquake 

Onsite Disposal in 
NRC Burial Ground 

Groundwater 

Radon 

Intrusion (digging) 

Intrusion ( fa rming) 

Earthquake 

Airpl ane crash 

Maximum 
Individual 

Dose 
( rem) 

X 10-" 

5 X 10-3 

4 X 10' 

X 103 

X 10-' 

3 x 10-9 

I X 10-3 

0 . 2 

0 . 3  

3 x 1 0 - 8  

1 0  

Time- Integrated R i s k  Due t o  the 
Solidification Projectt1 (person-rem) 

1 0 , 000 years : 5200 

Population 
Dose 

(person-rem) 

7 X 10-' 

3 X 10-2 

4 X 103 

5 X 103 

0 . 7  

2 X 10-" 

7 X 10-3 

2 x 10-" 

7 X 10' 

Fraction o r  
Probabi l ity 

( l /year) 

I X 10-2 

X 10-2 

1 x 10-" 

x 10-5 

X 10-2 

X 10-' 

x 10-' 

7 X 10-" 

I x 10- 8 

Maximum Annual Risk After 
10,000 Years (person-re .. /yr) 

0 . 2  

Maxi.a 
Individual 

Risk 
( rea/year) 

X 10-" 

5 X 10-" 

4 

0 . 1  

x 10-9 

3 X 10-9 

X 10-" 

2 X 10-3 

3 X 1 0 - "  

2 X 10- 1 3  

I x 10-7 

Population 
Risk 

(person-rea/year) 

7 x 10-" 

3 x 10-' 

40 

0 . 5  

x 1 0 - "  

2 X 10-" 

7 x 10-" 

2 x 10-2 

2 x 10-' 

2 X 10-8 

7 x 10-" 

1 0 , OOO-Year 
Clmulative 

Risk 
(person-rea) 

60 

5 100 

70 

5 x 10-" 

x 10-3 

0 . 6  

2 X 10-2 

4 X 10-6 

0 . 1  

Tie-Intearated Dose Due t o  Natural BaCkground 
Radiation in the Welt Valley Re8iont2 (person-rea) 

I yea r :  150 , 000 
1 0 , 000 yea rs : 1 . 5  b i l l ion 

tl This coll ective risk was obtained by integrating the annual risks over the appropriate time intervals for a l l  operational steps o r  
components making u p  each a l ternative. 

t2 Based on 1 . 5  mil lion population and average individual annual dose o f  100 .rem/yr from exposure to natural radiation. 

Tab le 4 . 1 6 .  Summa ry o f  Long-Term Radiological Doses and Risks to the Gene ral Population for 
Alte rnative 4b : No Act ion 

Maximum 
Individual 

Dose 
Event (rem) 

Ons i te Storage 
of KLW 

Groundwater 2 x 1 0 . 3  

Intrusion (digging) I x 10' 

Intrusion (farming) 2 x 1 03 

Earthquake 2 X 10-' 

Airplane crash 2 x 1 0 '  

Time-Integrated R i s k  Due t o  the 
Sol i d i fication Proj ectt1 (person-rem) 

1 0 , 000 years : 1 20 , 000 

Population Fraction or 
Dose Probability 

(person-rem) ( l /year) 

10 

I x lOs x 10-2 

X 1 0 4  I X 10-' 

I X 102 7 X 10-" 

X 1 0 8  I X 10- 8 

Maximum Annual Risk After 
1 0 , 000 Years (person-rem/yr) 

2 . 0  

MaximWl 1 0 , OOO-Year 
Individual Population Caulative 

Risk Risk Risk 
( rea/year) (person-relB/yea r )  (person- relB) 

2 X 10-3 10 70 

x 102 x 10' 1 2 0 , 000 

0 . 2  150 

2 X 10-6 7 X 10_3 700 

2 X 10-' 780 

Time-Integrated Dose Due to Natural Background 
Radiation in the West Valley Reliont2 (person-rem) 

I yea r :  150 , 000 
10 ,000 years : 1 . 5  bil lion 

tl This collective risk was obta ined by integrating the annual risks over the appropriate time intervals for all operational steps o r  
components making u p  e a  ch a l  terna tive . 

t2 Based on 1 . 5  m i l l ion population and average individual annual dose of 100 mrem/yr frOll exposure to natural radiation. 
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ha s ended . Thes e  una c cepta b l y  high doses  would fa l l o f f  s i gn i f i cant ly  w i t h  
time , owi ng t o  the decay o f  t h e  f i s s i on p roduct s . Fo r an i nt rude r who would 
dig into the l iqui d  wa ste  tank beyond the 1 0 , 000-yea r p e r iod , the dose conse
quence would decre a s e  to l e s s  than 5 rem . 

With the excep t i on o f  the ve ry h i gh r i s k  to intrude rs  in the no - a c t ion a l ter
na t i ve , the ca l cula t i on shows tha t the l ong-term ri s ks to  the  p ub l i c f rom 
imp l ementa tion o f  any o f  t he other  a lterna tives would be re l a t ive ly sma l l  
comp a red t o  those a tt ributa b l e  t o  na tura l b a c kground radiat i on .  For a l terna 
tive s in which the HLW wou ld be l e ft a t  Wes t  Va l ley e i ther a s  concrete ( a l ter
nat ive 3 )  o r  a s  l iquid ( a l terna tive 4 ) , the radiological  risks  to  the  pop u l a t i on 
integra ted ove r 1 0 , 000  yea rs wou l d  be much highe r than tho se for a l terna t i ves  
in  whi ch the s o l id i fied HLW were shipped to a Fede ra l repos itory .  The no- a c t ion 
a l terna t ive wou ld resu lt  in the highest 1 0 , 000-yea r integra ted popul at ion r i s k  
o f  about 1 20 , 000  pe rson- rem . I n  a l ternat ive s 3 a n d  4 ,  these r i s ks wou l d  a ri s e  
from the co l lective r i s ks e s t imated �or  a l i m i t ed number  o f  ind ividua l s  due to  
i nt rus i on by d i gging and f a rm ing . Based on the 1 0 , 000-yea r time f rame o f  thi s 
s tudy , the integ ra ted r i s k  in a lternat ive 4 would be equiva lent to inc rea s ing 
the collect ive b a ckg round rad iation dose  by l e s s  than 0 . 0 1% .  Al ternative 3 ,  
in-tank s o l i d i f i ca t ion , would result in an integ ra ted popula t i on r i s k  o f  about 
5 200 person- rem , wh i ch i s  equiva l ent to  increas ing the 1 0 , 000-yea r radiat i on 
b a c kg round dose to the popul a tion by about 0 . 0005%.  

Among t he a l ternat ive s in whi ch the wa ste woul d  be  removed to a Fede ra l rep o s 
i to ry a f te r  proce s s ing , a l ternative l a  would p roduce the highest d o s e  r i s k  o f  
2 1 0  person- rem ove r 1 0 , 000 years , a s  comp a red with 70  pe rson- rem for  a lterna
t ives I b  a nd 2 .  The higher ra d i o l o g i c a l  dose fo r a l ternat ive l a  wou l d  be 
p r imarily  a ttributa b l e  to the lea ching and eventua l migra t ion of radi onu c l ides 
from the s a l t  c a ke at the LLW buria l ground . I t  wa s a s s umed tha t technetium- 9 9 , 
which has  a ha lf - l i fe of  2 . 1  x 1 0 5 yea rs , would b e  transpo rted f reely b y  
groundwater  a fter  it  wa s lea ched out f rom the s a l t  c a ke . I n  t h i s  E I S , it  was  
a s s umed that technet ium-99  wa s not removed f rom the s a l t  c a ke . 

4 . 1 . 8  Hea l th E f fects  

The s igni f i cance o f  the  commi tted dose  equiva lents result ing f rom imp lementa
t ion of  the  wa s t e  management a l ternat ives a t  Wes t  Va l ley may be  p la ced in 
pe rspect ive by e s t imating the i r  e f fects  on human hea lth . In this  sect ion , the 
methodology a nd hea lth-effect convers i on f a c to rs emp loyed to ca lculate  hea lth  
risk  a re a ddre s sed a nd the  hea l th r i s ks to a hypothet i ca l  maxima lly exposed 
ind ividua l and to the a f fected popula t ion are  e s t imated . 

The relationship b e tween rad i ation doses  and hea l t h  e f fects  has  been s tudied 
for many yea rs , with the e f fects  of low doses be ing of spec i a l  conce rn . A 
great dea l o f  data on hea lth  ( b iologic a l )  e ffects  o f  rad ia tion has  been accum
ulated on a wo rldwide b a s i s  over the p a s t  seve ra l  decades . The s e  data  have 
b een a na lyzed by internat iona l a nd nat ional o rganizations respon s i b le for  
radiation p ro tection . The up - to -date f i ndings of  thes e  o rganizations a re the 
b a s i s  f o r  e s t imat i ng rad i a tion- related human hea l th effects  in this  document . 
The radi o lo g i c a l  doses  to  the genera l popula t i o n  f rom waste  management a l te r
nat ives may result in soma t i c  and gene t i c  e ff e ct s . The somat i c  e f fect  o f  
g reatest  concern i s  the pos s ib i l i ty o f  inducing a fata l cance r ;  the gene t i c  
e f fe c t s  include a va riety o f  heredita ry changes that might a f fe c t  future 
gene ra t ions . I n  thi s  document , use o f  the term " hea lth effec t s "  spec i f i c a l l y  
r e f e r s  to t h e  induction  o f  f a ta l cancer  and gene t i c  defects . 
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Unt i l the recent p ub l i ca t i on o f  t he BE IR I f l rep o rt ( Comm . B i o I . E f fect s 
I on i z i ng Rad i a l. 1 9 BO ) , a l inea r re l a t i on s h i p wa s conven t i ona l ly u s e d  t o  
es tima t e  the r i sks  o f  s oma t i c  and gene t i c e f fe cts  f rom l ow- l eve l rad i a t i on 
doses . The BE I R  f l l  rep o r t , a utho red by a cOlTIlni t t ee rep resent i ng a b road  
c ro s s  sect i o n  o f  d i s c i p l i nes , i s  one  of  the  mo s t  up-to-date  s UlTIlna t i ons o f  a l l  
ava i l a b l e  d a ta on the effe c t s  o f  rad i a t i on and rep re sents  the c u r rent s c i 
ent i f i c  know ledge about  the hea l t h  r i s ks o f  l ow- l eve l i on i z ing rad i a t i on 
expos ure . Th i s  comm i t tee u s e d  a 1 i nea r-quad ra t i c  d o s e - response mode l , when
eve r pos s ib le , to e s t i ma te the cancer  r i s k  f rom l ow doses of l ow-LET ( l i near  
ene rgy t ra n s f e r ) ra d i a t i on . Th i s  rad i a t i on--whi ch i nc l udes  gamma rays , X- rays , 
and e l ec t ron s - - i s  respons i b le for  mo s t  o f  t he a b s orbed doses  rece i ved by the 
genera I pop u l a t i on and by rad i a  ti on  wo rke r s , but h i gh-LET rad i a  ti on a I s.o 
con t r i b u tes . The mo s t  i mp o r tant d i re c t l y  i Oll i z i ng high- LET rad i a t i on is  a lpha 
rad i a t ion emi t ted by i n t e rna l l y  depos ited rad i on u c l i des . The re l a t i ve b i o 
l ogi c a l  e f fe ct i vene s s  o f  h i gh-LET r a d i a t i on re l a t i ve t o  low- LET ra d i a t i on is  
cons i de red  by u s i ng a qua l i ty fa c t o r  in ' c a l c u l a t i ng the dose  equ iva l ent . A 
qua l i ty factor o f  20  has been used f o r  ca l c ul a t i ng dose  equ iva lents  f rom a lpha 
rad i a t i on emi t ted by i nterna l l y depo s i ted r a d i o n uc l i des . 

Because  the re i s  grea t uncerta i n ty i ll p red i ct i ng the r i s k  o f  cance r f rom 
l ow- l eve l rad i a t i on doses , the BE TR  I T l  report  s ugges ted that the l inear  mod e l  
may be  used  t o  de f i ne t he uppe r l imi t s  o f  r i s k .  Because o f  th i s  cons erva t i s m ,  
the l i ne a r  dose- response re l a t i on s h i p w i t h  n o  thresho l d  wa s used  i n  thi s  E I 8 .  
Tab l e  4 . 1 7 compa res the r i sk e s t i ma t o rs o f  t he t o t a l deaths  from cancer per  
mi  1 1  i on p e r s on- rem 0 f co U e c t ive tota 1 body dose  equ i va  lents der ived f rom 
repor t s  p u b l i shed by na t iona l and i nte rna t i ona l rad i a t ion-protec t i on o rgan 
iza t ions . 

The bas i s  f o r  the hea l th- e f fe c t  e s t ima tes used i n  th i s  E I S  may be found i n  a 
recent repo rt o f  the U . S .  Depa rtment o f  Ene rgy ( 1 9B O c ) . The r i s k  e s t ima tors  
from th i s  report we re p repa red w i th the  i n tent of  p rov i d i n g  p roba b l e  ranges of  
p redi c t o rs of  the e ffec t s  of  i r rad i a t i oli . The r i s k e s t i ma tors  tha t have been 
app l i ed d re l i s ted in  Tab le 4 . l B . The range o f  these e s t ima tors  inc l udes the 
va l ues  recommended by the I n t e rn a t i ona l Comm i s s ion on  Rad i o l ogi c a l  Prote c t i on 
( I CR P ) and those  s ugges ted b y  the commi ttee o f  the BE I R  I I I  repo rt . They a re 
g i ven in terms o f  p re d i c ted fata l cancers and  p redi cted  gene t i c  defects  per  
mi l l i on person- rem o f  pop u l a ti on dose . I n  thi s  E I S , i t  was a s s umed that 1 00 
to  BOO heal th e ffects  wo u l d  be  incurred per  m i l l i on pers on- rem . 

The dose  ri s ks fo r the max ima l ly expos ed i nd ividua l and for  the popul at i o n  
that c o u l d  res u l t  from imp l ementing each of  t h e  fou r  a l te rnat ives a re given i n  
Tab les  4 . 6  thro ugh 4 . 1 0 and i n  Tab l es 4 . 1 2  through 4 . 1 6 .  Us ing these  va l ues  
and the  hea l th r i s k  es tima tors given i n  Tab l e  4 . 1 B ,  the  addit i ona l r i s ks of  
hea l th e ffects  we re ca l cu l a ted (Tab l e  4 . 1 9  for  the  maxima l l y  exp o s ed i n d ividua l ; 
Tab l e  4 . 20 for the a ffected population ) . I t  s ho u l d  be  s tressed  tha t these  
r i s ks , o r  p robab i l i t ies , a re i nc rements a bove ( o r  add i t i ons to ) those  r i s ks to  
whi ch the  ent i re pop U l a t i on currentl y  is  expo s e d . C urrent p ub l i c  hea l th 
s ta t i s t i c s  show tha t , fo r the ent i re U . S .  popUl a t i on , there i s  a one- i n- f ive 
chance tha t dea t h  wi l l  be d ue to s ome fo rm o f  cance r .  The no rma l occurrence 
of he re d i ta ry d i s e a s e  in the o ffsp r i ng o f  the c urrent U . S .  pop U l a t i o n  is about  
one  in s eventeen . 

The r i s ks to the maxima l ly exposed ind i vi dua l o f  s u f fe r i ng a hea l th e ffect 
from rad i a ti on a ttributa b l e  to  the s hort-term ( l OO-yea r ) period  o f  ope ra t i o n  
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Ta b l e  4 . 1 7 .  Comp a r i s on o f  Dose-E ffe c t  
Conve rs i on Fac t o rs 

Reportt 1 

BE I R  I 1 I f� 

BE IR 1 

UNSCEAR 

I CRP 

Deaths from Latent  Cancer 
per Tota l  Body Dose 

(numbe r/mi l l i on person-rem ) 

75 - 2 10 

1 00 - 450 

] 25 

1 25 

t 1 BE I R  I I I : Comm i t tee on  the B i o l og i ca l 
E ffects  o f  I on i z ing Ra d i a t i on 
( 1 9 8 0 ) . 

BE IR I :  

UNSCEAR : 

r CRP : 

Comm i ttee  on the Bio l og i ca l 
E f fe c t s  o f  I o n i z i ng Rad i a t i on 
( 1 9 7 2 ) . 

Un i ted Na t i ons S c i e nt i f i c  Com
m i t t ee on t he E f fe c t s  of  Atom i c 
Radi a t i on ( 1 9 7 7 ) . 

I n t e rna t i ona l Comm i s s i o n  on 
Ra d i o l o g i ca l Pro t e c t i on ( 1 9 7 7 a , 
1 9 7 7b ) . 

t 2  Ca l cu l a ted b a s ed on l i nea r qua d ra t i c  mode l on 
a b s o l ut e  and re l a t i ve r i s k  mode l , respec t i ve l y .  

a t  We s t  Va l l ey a nd a t  the va r i ous wa s te s t o rage  s i t e s  a re ve ry sma l l .  The 
i nc rement a l  chances  o f  hea l th e ffects  t o  max i ma l ly  exposed  i nd iv i d ua l s  a re 
l e s s  tha n one i n  5 0 , 000 fo r a l te rna t ive 4 and l e s s  t han  one i n  100 , 000 fo r 
a l t e rn a t ives 1 through 3 .  The i n c remen t a l  chance o f  a hea l th  e f fe c t  t o  the  
hypothe t i ca l  in (f j v i dua l who receive s  the max i mum rad i a t i on expo s u re f rom 
t ransporta t i on o f  rad i o a c t ive wa s tes  i s  one i n  500 , 000 . The i nc rement a l 
cha nce o f  a h e a l t h  e f fe c t t o  the  ma x i ma l ly exposed i nd i v i dua l fo r the  l ong
term p e r i od a ft e r  t he wa s t e  s to rage and d i spos a l s i te s  a re no l onger und e r  
i ns t i tu t i ona l contro l i s  e s t ima t ed t o  range from l es s  than ol le i n  3000 fo r 
a l te rn a t i ves l a ,  l b ,  and  2 to one for a l terna t i ve 4 .  The h i gh r i s k o f  a n  
eventua l cancer dea th f o r  the max i ma l l y expo sed i nd i v i d ua l fo r a l t e rna t i ve 4 
i s  due to the ve ry high dose received by a hypo t h e t i c a l  i n t rlld e r  d i gg i ng i nto  
the HLW and being expo sed to i t s penetrat ing rad i a t i o n . 

I n  Tab l e  4 . 20 ,  the potent ia l cumu la t i ve hea l t h e f fe c t s  i n  t h e  fo rm o f  f a ta l 
cancers and hered i t a ry defe c t s  that m i ght o c c u r  among the popu l a t i on i n  the 
vicinity o f  Wes t  Va l l e y ,  a reg i ona l bu r i a l  g round , a Fede ra l repo s i tory ,  and 
the t ranspo rta t i on route s have been e s t ima t ed for  both the s ho r t - t e rm ( 1 00-yea r )  
and l ong-te rm ( 1 0 , 000-yea r )  pe ri ods from no rma l and  a bnorma l re l ea s e s  o f  
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Tab l e  4 . 1 B . Dose-E ffe c t  E s t imators  Used to  
Predi c t  Hea l t h  E f fects  from 

Ionizing Radi a ti on 

Type o f  R i s k  
Pre d i c ted I nc i dence 

p e r  M i l l ion Person- rem 

Fata l cancer s  f rom 
tota l body expo sure 

Genet i c  e f fects  to a l l  
gene rat ions f�o� tota l 
body exposure 

Tota l hea l th e f fects  

5 0  - 500  

50  - 300  

100  - 800  

Source : U . S .  Dep a rtment o f  Ene rgy ( 1 9 BOc ) . 

Tah l e  4 . 1 9 . R i s k  to the Max ima l ly Exp o s ed I nd iv i dua l f rom 
Imp l ement i ng Each Alternative 

Site of Expo sure la 

Cumulative 
Risk  for the Period 1 9 8 7 - 2087 

we s t  Val ley 

Reg i onal  bur i a l  
ground 

T ransport a t i on 

0 . 1  X 1 0 - 5  
to 1 X 1 0 - 5  

0 . 2  X 1 0 - 6  
t o  2 X 1 0 - 6  

Cumulat ive Risk  for the Period 2088-2 1 88 

We s t  Va l ley 

Re gional bur i a l  
ground 

Federal  repo s i tory 

0 . 4  X 1 0 - 4  
to 3 X 1 0 - 4  

0 . 4  X 1 0 - 4  
t o  3 x 1 0 - 4  

0 . 2  X 1 0 - 7  
to 2 x 1 0 - 7  

Inc rementa l Chance of Hea lth E f fectt 1 

Ib 2 3 

0 . 1  x 1 0 - 5 0 . 1  X 1 0 - 5 
to 1 x 1 0 - 5  to 1 x 1 0 - 5  

0 . 2  X 1 0 - 6  0 . 2  X 1 0 - 6  NA 
to 2 X 1 0 - 6  to 2 X 10-6  

0 . 4  X 1 0 - 4  0 . 4  X 1 0 - 4  0 . 4 X 1 0 - 1 

to 3 X 1 0 - 4  to 3 X 1 0 - 4  t o  3 X 1 0- 1 

0 . 2  X 1 0 - 4  0 . 2  X 1 0 - 4  NA 
to 2 X 1 0 - 4  to 2 }( 1 0 - 4  

0 . 2  X 1 0 - 7  0 . 2  X 1 0 - 7  NA 
to 2 X 1 0 - 7  t o  2 X 1 0 - 7  

4 

0 . 2  X 1 0 - 5  
t o  2 x 1 0 - 5  

NA 

NA 

1t3 

NA 

NA 

t l Health e ffects refers to induc tion of a fata l cancer within the exposed populati ons or a heredi
ta ry defect in future generations o f  the expo sed population .  Natura l s ources refers to sources 
not a s s o c iated with any of the s o l id i f i cation a l te rnatives . 

t2 NA = not app l i cab l e .  

t 3 The very high r i s k  o f  a n  eventua l health e f fect i s  based o n  the a ssump tion that a n  intrude r would 
dig into the HLW within a 100-yea r  period dur ing which institutional contro ls would no longe r be 
in e f fec t .  



Site of Exposure 

Table  4 . 20 .  E s t imated Cumulat ive Hea l th E f fects Among the S u r round i ng 
Population o f  E a ch Storage/Di sposa l S i te 

Cumulative Hea lth Effects 

Expected Hea lth Effects 
from Natural Source s t 1  

1a 1b 2 3 4 
Fatal 

Cancert2 
Hereditary 

Defectt3 

1 00-Year Cumulative Effects for the Period 1 987-2087 

West Va lley 

Regional buri a l  
ground 

Transportation 

0 . 5  X 10-2 
to 4 X 10-2 

0 . 9  X 10- 5 
to 7 X 1 0 - 5  

0 . 3  X 10- 1 
to 2 X 10- 1 

0 . 5  X 10-2 0 . 5  X 10-2 
to 4 X 10-2 to 4 X 10-2 

0 . 9  X 10- 5 0 . 9  X 10- 5 
to 7 X 1 0 - 5  t o  7 X 10- 5 

0 . 3  X 10- 1 0 . 4  X 10- 1 
to 3 X 10- 1 to 3 X 10- 1 

1 0 , OOO-Ye a r  Cumulative Effects f o r  the Period 208 7 - 1 2087 

Wes t  Va l ley 

Regional burial 
ground 

Federal repository 

0 . 5  X 10-3 
to 4 X 10-3 

0 . 1  X 10- 1 
to 1 X 10- 1 

0 . 6  X 10-2 
to 5 X 10-2 

0 . 5  X 10-3 0 . 5  X 10-3 
to 4 X 10-3 to 4 X 10-3 

0 . 4  X 10-3 0 . 4  X 1 0 - 3  
to 3 X 10-3 to 3 X 10-3 

0 . 6  X 10-2 0 . 6  X 10-2 
to 5 X 10-2 to 5 X 10-2 

0 . 4  X 10-2 
to 3 X 10-2 0 . 05 to 0 . 4  3 X 1 0 5  9 X 1 0 4  

NAt4 NA 3 X 1 0 5  9 X 1 0 4  

NA NA 3 X 1 0 5  1 X 1 0 5  
.. 

0 . 5  to 4 12 to 96 3 X 1 0 7  9 X 106 

0 . 4  X 10-3 
to 3 X 1 0 - 3  NA 3 X 1 0 7  9 X 1 0 6  

NA NA 4 X 1 0 7  1 X 1 0 7  

t l  Health effects refers t o  induction of a fatal cancer w i thin the exposed population or a heredita ry defe ct in future 
generations of the exposed populat ion . Natural sources refers to sources not a s s o c iated with any of the s o l idifica tion 
a l te rnatives . 

t2 As suming that 20% of the popula tion at each s ite would eventua lly die from cancers (Ga rfinkel and S i lverberg 1 9 79 ) . 

t3 Assuming that the norma l occurrence of heredita ry disease in the offspring of the population at e a ch s ite would be about 
one in 1 7 ,  or 6% (ba sed on information in the report of Committee on the Biological Effects of T �nizing Radiation 1 9 72 ) . 

t4 NA = not appl icable . 
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rad i oa c t i v i ty . The numbe r o f  hea l th e f f e c t s  p red i cted a s  a resul t o f  exposure  
to  these r e l e a s e s  i s  comp a red w i th the numbe r  o f  expected cance r deaths  and  
gene t i c  de fe c t s  tha t wou l d  be p red i c t ed from unavo idab l e  causes  othe r than 
the s e  re l e a s e s  in  the s ame popil l a t i on dur ing the s ame pe r i ods . 

The expected  numbe r o f  hea l th e f fects  tha t  are no t a s s o c i a ted w i th  the s o l i d
i f i ca t i on p l ans wer e  ca l c u l a t ed on the ba s i s o f  current s ta t i s t i cs o f  cance r 
dea t hs and gene t i c  abnorma l i t ies  i n  the Uni ted S t a t e s . The comp a r i s on i nd i 
cates  tha t , ove r the sho rt  te rm ,  the i nc rement a l  chance o f  a f a t a l  cancer to 
the popula t i on o r  a gene t i c  defect  to  �es cendents o f  t he exposed popul a t i on 
due to  a c t iv i t i e s  o f  any so l i d i f i ca t ion p lans  cons i de red i n  th i s  E I S  i s  about 
one in one m i l l ion . Howeve r ,  ove r the l ong t e rm ,  0 . 5  to 4 hea l th effects  a re 
p red i c ted for  a l te rna t ive 3 ,  and 1 2  t o  9 6  hea l lh e f fec t s  for a l te rna t ive 4 ,  
duri ng the 1 0 , OOO -yea r pe r i od o f  HLW d i s p o s a l  a t  t he Wes t  Va l ley s i te .  The s e  
p redi cted hea l th e ffects invo l ve o n l y  a l im i ted numb e r  o f  int ruders who would 
dig i nt o  the wa ste  and be exposed  t o  i ts rad i a t i on .  I f  these i nt rus iona l 
event were exc l uded , on l y  0 . 00 7  t o  0 . 05 ,  and 0 . 2  t o  1 . 2 hea l th e f fects  wou l d  
b e  p re d i c ted f o r  a l te rna t i ve s  3 and 4 ,  respec t i ve l y .  Fo r a l te rna t i ve s  1 
and 2 ,  the h i gh e s t  p red i cted p rohab i l i ty o f  a s ing l e  fata l cancer i nduc t i on i s  
l e s s  than one i n  1 0  for  the  popu l a t i on i n  t he vi c i n i ty o f  t he LLW buri a l  
g round a nd l e s s  than one i n  20 fo r the popul a t i on i n  the v i c in i ty o f  t he 
Fede ra l repo s i t o ry .  Even though s ta t i s t i ca l ly un l i ke l y , i f  such a n  e f fe c t  d i d  
o c c u r  a s  a re s u lt  o f  rad i a t i on o r i g i na t ing from the impl ementa tion  o f  an 
i mmob i l i za t ion p l an at  We s t  Va l l ey ,  i t  would be  one among m i l l ions  of  o the r 
cance r deaths o r  gene t i c  d i s ab i l i t i es , s o  tha t  i t s  cause wou ld be enti re ly 
unrecogni zab le . 

The va l ue s  for cance r dea t h s  for the p referred a l te rnat ive l a  are  s o  low tha t 
they a re c h f f i cu l t  to  interp ret . The meaning o f  0 . 03 to 0 . 2 7 hea l th e f fects  
i n  the  a f fected popu l a t i on for  the  nex t 1 00 yea rs i s  not c lea r .  Thi s point s  
to  the p robab i l i s t i c  na ture o f  thi s type o f  ana lys i s . Thes e  e s t ima tes  a re 
based on mathema t i ca l  mode l s  and s ta t i st i c s  and t he a s s ump tion  that any amount 
of rad i a t ion i s  capab l e  of cau s i ng cance r .  No s ingle cancer death could be 
a t t r i buted to the s o l i d i f i c a t ion p roj e c t  because  the p robab i l i ty of the p roj e c t  
caus ing a cance r dea th i s  l ow and because the no rma l inc idence o f  cancer death 
i n  the Uni ted States  is  h i gh ( about 6 1  m i l l ion pe rsons wi l l  die  o f  cancer in 
the next 1 00 yea rs ) . Background ra d i a t ion  a lone ove r the s ame 1 00 -yea r  period  
wi l l  res u l t  in about  3 1 2 , 000 p remature dea ths  from cance r in  the  United S t a te s . 

The o ccup a ti ona l doses  from no rma l opera tion  dur i ng the course o f  the s o l i d i 
f i ca t i on ope ra t i on may res u l t  in soma t i c and gene t i c  effects . The cumulat ive 
exposure to  the wo rk fo rce from imp lementing each  a lternat ive range s from 880 
to  2200 pe rson- rem (Tab le  4 . 1 1 ) .  For the lea s t  cumu l a tive dose case ( a l ter
nat ive 4b) , i t  i s  expected t ha t  0 . 04 to 0 . 4  add i tiona l fat a l  cancer  would be 
caused . Fo r the h i ghes t dose ca se ( a l te rnative 2 ) , about 0 . 1 - 1  a dd i t ional  
cance r fat a l i ty would result . The expe cted number  o f  gene t i c  defects  among 
the o f f s p r ing of t he wo rk  force would be  0 . 04 to  0 . 3  fo r t he lea s t  cumu l a tive 
dose a nd 0 . 1 to  0 . 7  for t he highe s t  cumulat ive dose a lt e rnat ive . The no rmal  
inc idence rate fo r a hypothet i ca l  work  force  o f  1 000 p e rsons , exc lud ing the 
occup a t iona l dos e , would be about 200 cancer deaths a nd 60 hered i t a ry defe c t s  
among the o ffspring o f  t h i s  s ame wo rk force . 
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4 . 2  NONRADIOLOGICAL IMPACTS 

4 . 2 . 1  Nons o ci o e conomic  Impacts 

The nonrad i o l og i ca l impacts  of the va rious a l ternative s  ( exc l ud ing s o cioeco
nom i c  impacts ) and some o f  the opti ons fo r d i f fe rent s teps wi thin an a l te rna
tive a re di s cussed  be low . 

4 . 2 . 1 . ]  Mod i f i ca tion s / Construction Impacts  

Imp l ementat ion o f  a l te rna t i ve la  wou l d  requ i re init i a l  decontamina t i on of  the 
ex i s t ing p roces s bu i l d i ng p l u s  s ubsequent mod i f i  cations . The s e  a c t i  vi ties  
wou l d  occur within  the p rocess  b u i l d ing and wou l d  cause  no maj o r impacts  to  
the externa l envi ronment . A l t e rnat ive 1 a  woul d  also  requ i re mod i fi c a t i ons f)J 
the exist ing LLW t. rea tment fac i l i ty ,  a new temp o ra ry HLW s to rage fa c i l i ty ,  and 
a new tempo ra ry s t o rage fac i l i ty for LLW , TRU wa s tes , and s a l t  cake . I n  add i 
tion , some new laydown a reas and p o s s i b l y  s ome upgrad ing o f  the exi s t i ng 
access  road and ra i l road spur  ma y be req u i red . Although des i gn deta i l s  and 
exact l ocations  o f  cons t ruct ion a c t ivit ies on the s i te a re not yet known , it  
is  known that thes e  new faci l i t ies wou ld be con s t ructed near the ex i s t ing 
bui l d i ngs ins ide the security fence . The new fac i l i t i e s  p l us laydown a reas 
should  occupy no mo re than about 4 hecta res ( 1 0 a c res ) .  The a rea tha t wou l d  
be impa cted i s  t he centra l f l a t  a rea o f  the s i te , wh i ch was a l ready c leared; 
when the rep rocess ing fa c i l i ties  were bui l t .  Thi s  a rea is  current ly  covered 
w i th gra s s , grave l , and cemen t .  The l and inunediately  outs ide the fence is 
open f i e lds ( fo rme rly c ropl and and pas ture ) . Thus , construct ion impacts  such 
as  l o s s  of ha bitat , p re c l u s i on of other l and uses , and dus t i ng would  be insig
n i f i cant . The cons truction impacts wou l d  occur ove r a p e r i od o f  about th ree 
years  ( see Tab l e  2 . 1 ) .  

Al  tho ugh the re would be some excava t i on , it  i s  expec ted tha t s tanda rd eng i � :, 
neering p ra c t i ces , s uch a s  ba l an c i ng o f  cut and fi l l  ( s o  as  to keep the amount 
of borrow or s t o rage minima l ) , wo u l d  be fo l l owed . A l s o , g i ven the nature o f  
the s o i l s , vegetat ion , and c l ima te a t  Wes t  Va l l e y ,  i t  i s  a ls o  expected that 
s tandard meas ures to con t ro l soi l e ro s i on , runo ff , vegeta t i on , e t c . , can 
readi ly be fo l l owed ( U . S .  Envi ron . Pro t .  Agency 1 9 7 3 ) . 

The p re l im inary eng i ne e r i n g  des ign i nd i cates  tha t ex i s t ing e l e c t r i c ,  wate r ,  
and natural  ga s s e rvices a t  the s i te wou l d  be adequa te . 

There wo uld  be s ome r i s k  o f  wo rke r inj ury/fata l i t y ,  wh i ch i s  a s s o c i ated with 
any con s t ruct ion p roj ect . I nj uries coul d  range from m i n o r  i nj u ries  reqU i ri ng 
only f i rs t  a i d  and no days l o s t  f rom wo rk , to maj o r  inj u r i e s  invo lving l o st  
wo rk days , to death . The a s s ump t i ons and ri s ks a s so c iated with a c c i dents and 
the va rious a l te rnat i ves a re g iven in Tab l e s  4 . 2 1  and 4 . 22 ( t ranspo rta ti on 
a s s ump tions and ana lys i s  a re g iven in Section 4 . 2 . 1 . 4 ) . Fo r a l te rna tive l a , 
i t  i s  anti cipa ted that the mod i f i cat ions/con s t ruct ion  a c t i vi t i e s  woul d res u l t  
i n  about 1 9  i nj ur i e s  and n o  deaths . 

The non rad i o logical  impa cts for  a l terna t ive I b  wou l d  be about the same as  for  
a l ternative l a .  A l t hough a l ternative I b  wou l d  requi re a l a rge r tempo ra ry HLW 
s to rage bu i lding , th i s  wou l d  be pa rt l y  offset  by the sma ll e r s t o rage bu i l di ng 
f o r  LLW and TRU wa stes  (no s a l t  cake to s t o re ) . 
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Tab le 4 . 2 1 . Assumpt i ons Used in C a l culating Nonradiological  
Occup a tiona l I nj uries and Deaths 

(Excluding Transportat i on) 

1 .  Workers for c ons truct ion and decontamina tion and decomm i s s ioning a re 
a s s umed to have the s ame a c cident rate a s  any o ther cons t ruction worke rs : 
1 5 . 86 inj uries per m i l l ion pers on-hours and 0 . 1 6 deaths per  m i l l ion 
person-hours (Hanfo rd Eng . Dev . Lab . 1 9 8 0 ) . 

2 .  Workers  for operations and d i spos a l  are a s s umed to  have the s ame a c cident 
rate as experienced by the Atomic  Energy Commis s i on for ope rationa l and 
surve i l l ance workers , 1 943- 1 9 7 0 :  2 . 1  inj uries per  mi l l ion person-hours 
and 0 . 0 23 deaths pe r mi l l ion person-hours (U . S .  Atomi c Energy Comm .  
1 9 7 2b ) . 

3 .  The e s t imated pe rson-hours ( in m i l l ions ) a s s ociated with each a c t ivity 
and a l ternative a re : 

Activ i ty 

Mod i f i cations/  
Cons t ruction 

Opera tions 

Decontamina tion and 
Decomm i s s ioning 

D i spos a l  (monitor
i ng ,  ma intenance , 
gua rd i ng )  

1 a  

1 . 2  

2 . 0  

1 . 5  

0 . 3  

1b  

1 . 2  

2 . 0  

1 . 5  

0 . 3  

Alternat ive 

2 3 4a 4b 

1 . 6 0 . 6  1 . 2 

0 . 9  0 . 4  1 . 2  

1 . 5 0 . 3  

0 . 3  4 . 7  8 . 8  

4 .  The person-hours ' a s s o c i a ted w i th each a l ternative a re those  expected to 
o c cur w i thin the 100 yea rs o f  a s s umed inst i tutiona l contro l s . For 
a l ternative 4b , no a c t i o n ,  i t  wa s a s sumed that t he current work force 
a t  Wes t  Va l ley would cont inue for the durat i on of  t he 1 00 years . 

5 .  The person-hour f i gures a re only rough e s t imate s . Deta i l ed des i gn 
i nfo rma tion and work force e s t i mates w i l l  not be made unt i l  a fter  ongoing 
research , deve l opment , and des ign activit i es a re comp leted . 

6 .  Ava i l able  informa tion on transportat ion- re lated inj uries and dea ths 
i ncluded both workers  and the pub l i c . The o ccupat iona l component 
cou l d  not be determined sepa rately . The a s s umptions and bases  for 
cal cul at i ng the transportation numbers a re given sepa rately in 
Sect i on 4 . 2 . 1 . 4 and in Appendix  B ,  Sect i on B . S .  



Tabl e  4 . 22 .  E stimated Nonradio logical  Occupationa l Inj uries  and Deaths t 1 

I nj uries  Ee r  Alte rnat ive Deaths  Ee r  A l te rna tive 

Activity 1a  1b  2 3 4a 4b l a  I b  2 3 4a 4b 

Modi fications/ 
construction 1 9 . 0  1 9 . 0  25 . 4  9 . 5  19 . 0  0 . 1 9 0 . 1 9 0 . 26 0 . 1 0 0 . 19 

Ope rations ( inc l uding 
s to rage ) 4 . 2  4 . 2  1 . 9  0 . 8  2 . 5  0 . 05 0 . 05 0 . 02 0 . 0 1 0 . 03 

Fina l decontamination 
and decommis s ioning 2 3 . 8  2 3 . 8  2 3 . 8  4 . 8  0 . 24 0 . 24 0 . 24 0 . 05 

.p-
I 

.p-
w 

Transportation 5 . 2  8 . 1 9 . 0  0 . 3 1 0 . 53 0 . 6 1 

D i sp o s a l  0 . 6  0 . 6  0 . 6  9 . 8  18 . 5  0 . 0 1 0 . 0 1 0 . 0 1  0 . 1 1  0 . 20 

Total 5 2 . 8  55 . 7  60 . 7  24 . 9  40 . 0  0 . 80 1 . 02  1 . 1 4 0 . 27 0 . 42 

t 1 E stimates o f  t ransportation-re lated inj uries  and deaths include both worke rs and the general  popUla t i on .  
The o c cupational component could not be dete rmined s ep a ra tely  ( see Section 4 . 1 . 2 . 4  and App endix B ,  
Section B . 5 ,  fo r deta i ls ) . 
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For a l terna tive 2 ,  the impa c t s  wou l d  a l s o be a bout  the s ame a s  fo r a l t e rna 
t ive l a o A l t hough there wou l d  be no HLW s to ra ge b u i l d i ng a t  We st  Va l ley , 
there wou ld be cons t ru c t i on o f  a new hand l i ng/ s to ra ge fac i l i ty for  the inter im
f o rm wa s tes  at an o ffs i t e  Fede ra l s o l i d i f i ca t ion f a c i l i ty .  The l o c a t ion o f  
t h i s  o ffs i te fa c i l i ty i s  n o t  known . Howeve r ,  the cons t ruct ion wou l d  cove r 
l e s s  than one hec t a re and wo u l d  be a ll ins i gn i f i cant inc rement to  cons t ruc t i on 
a c t iv i t i e s  tha t wo u l d  be go ing on fo r the o f f s i te Federa l  was te p roces s ing 
fac i  Ii t i e s . Wo rke r  i nj ur i e s /  dea ths ( 2 5 / 0 . 26 )  wo u l d  be grea ter  beca u s e  the 
tota l pers on- hours  a t  Wes t  Va l l ey and the o f f s ite  Federa l fa c i l i ty would be 
grea te r .  

A l though a lte rna tive 3 woul d  not requi re cons t ruct i on o f  tempora ry HLW and LLW 
s to rage fac i l i t i e s , there wou l d  s t i l l  be add i t i ona l cons t r u c t i on o f  a cement 
p l ant and mixing fa c i l ity in the t a nk a rea . Ove ra l l , there wou l d  be l e s s  
cons truc t i on a ct i v i ty f o r  t h i s a l te rna t ive and , t hus , l e s s  r i s k  o f  wo rke r 
inj uries / deaths [ 9 . 5 / 0 . 1 (Tabl e 4 . 22 ) ] .  

For  a l terna tive 4a ( de l ay dec i s ion for  1 0  yea r s ) ,  the mod i f i c a t i ons / const ruc t i on 
imp a c t s  wou l d  occur  in t he fut ure . Thus , i f  a regiona l b u r i a l  ground for LLW 
wou l d  become ava i l a b l e  duri ng t h i s t ime , there wou l d  be no need to  cons t ru c t  
t he two temp o ra ry wa s te s to rage bui l d ings . Fo r a lt e rna tive 4 b  ( continued 
s to ra ge i n  tanks ) , t here would  be cons t ruction imp a c t s  a s s o c i a ted with  the 
cons t ruct i on of new tanks eve ry 40 or mo re years . The se imp a c t s  woul d  be 
s l ight ly l e s s  than those f o r  a l terna t i ve l a .  

4 . 2 . 1 . 2 Ope ra t i ons Imp a c t s  

Ope ra t ions for a l terna t ive l a  would  inc l ude remova l o f  t he HLW f rom t h e  tanks ; 
s ep a ra t i on/ concentra t i on/ s o l id i f i ca t i on o f  t he HLW ; and temp o r a ry s torage o f  
the s o l i d i f ied HLW , LLW ,  TRU wastes , and s a l t  c a ke re s idue . 

Remova l o f  the wa s tes  f rom the tanks wou l d  invo l ve pump ing , s lu i c ing w i t h  
wat e r , and c leaning with  a c ids . N o  s igni f i cant nonradio l o g ic a l  imp a c t s  a re 
expec ted . 

The LLW t rea tment fa c i l i ty woul d  be op era ted s o  tha t the e f fl uents would meet 
State  and Federa l s tanda rds . The ve ry sma l l  releases  to  t he envi ronment wou l d  
no t be expec ted t o  have an imp a c t . S to rage o f  the va r ious wa stes  woul d  be a 
p a s s ive opera t i on w i th no nonra d i o l og i c a l impacts . 

The rates  and amounts o f  use o f  electri c i ty ,  wate r , and nat ura l gas  a re expected 
to b e  s im i l a r  to the rates and amounts used when t he nuc lea r fue l rep ro c e s s i ng 
f a c i l i ty wa s opera t ing . Thi s  use o f  na tura l resources i s  n o t  exp e c ted to  have 
s igni f icant imp a ct during the s o l i d i f i c a tion p rogra m .  The r i s ks o f  worker 
inj urie s / deaths  a re sma l l  [ 4 . 2/ 0 . 05 (Table 4 . 22 ) ] and about the same as those  
a s s o c i a ted w i th any indus t r i a l  ope rat i o n .  

Some g a s e s  o f  s u l fur oxides ( SOx)  and n i t rogen oxides (NOx ) would be re leased  
t o  the  a tmosphere . E s t imates o f  re l e a s e  rates , concentrat i ons , and  total  
amounts ove r three yea rs o f  operations will  be much b e l ow the  EPA p r ima ry a i r  
qua l i ty s tandards . 

The nonradio logi cal operations impact s a t  We s t  Val ley for alternative 2 are 
expected to be about the same as  for alternative l a , although worker inj urie s /  
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dea ths ( 1 . 9 / 0 . 02 )  wou l d  be l e s s  beca use  the re would  be  l e s s  ac tivity at  West 
Va l l ey .  Nonra d i o l og i c a l  imp a cts  at  an o ff s i t e  Fede ral  wa s te fa c i l i ty from 
the We s t  Va l ley wa s t e s  would  be only a ve ry sma l l  inc rement to the tota l 
i mpa cts  a t  tha t  fa c i l i ty .  

The ope rat i o n s  imp a c t s  fo r a l te rnative 3 would a l s o  b e  about the s ame a s  fo r 
a l t e rnat ive l a ,  the only di ffe rences b e i ng tha t , fo r a l t e rnat ive 3 ,  there 
wou ld be  l e s s  wo rke r i nj u r ie s / deaths ( 0 . 8/ 0 . 0 1 )  and la rge amounts o f  cement 
would  be p roduced . Al tho ugh cement dust can never be enti rely el iminated , 
app rop r i ate cont ro l s  should m i n imize the i mp a c t s  to wo rkers  and to  the o l d
f i e l d  vegeta t i on nea rby ( U . S .  Envi ron . Prot . Agency 1 9 7 3 ) . 

Fo r a l te rnat ive 4a ( de l ay 1 0  yea rs ) , the ' above -menti oned ope ra t i ons  imp a c t s  
wou l d  s imp ly b e  pos tponed . Fo r a l te rnat ive 4 b  ( continued s t o ra ge i n  t a n ks ) , 
the imp a c t s  wou ld be s i m i l a r  to the remova l - from-tanks pa rt o f  a l ternat ive l a  
because there could b e  up to three transfers t o  new tanks dur ing the 1 0 0 -yea r 
period  o f  ins t i tut iona l contro l s . 

4 . 2 . 1 . 3  Decontamina t i o n  and Decomm i s s ioning  Impa c t s  

The nonra d i o l o g i c a l  impa cts  a s s o c i a t ed w i t h  decontamina t i on a n d  decomm i s 
s i on i ng wOIJ l d  genera l l y  b e  sma l l .  They wou l d  be grea t es t  for the a l ternat ives 
that i nvo lve d i sman t lement ( l a ,  I b ,  and 2 ) . 

The wa ter used  fo r decontam i na t i on wou l d  be  taken  from ex i s t i ng a rt i f i c i a l  
l a kes that p revious ly p rovided wa te r f o r  p l a n t  operat ion . The amounts wou Ld 
be no more than that used fo r the opera t i ons  a nd should no t a f fe ct wa ter 
s upp l i e s . The decontaminat ion s o l ut i on s  woul d be t rea ted in  the LLW t rea tment 
fa c i l ity , wh i ch wou l d  be ope rat ed so tha t the e ff l uents would  be be low appro
p r i a te State and Fede ra l s t aJ\da rds . No i se a ud dust a s so c i a ted wi th mechani c a l  
decontamina t i on should b e  conf ined w i t h i n  the b u i l d i ngs . The g reatest  decon
taminat ion impa ct would  be r i sks  of wo rke r inj u r i es , pa rt i c u l a r ly duri ng the 
hand l i ng of caus t i c  c l eaning chem i ca l s  and mechani ca l de contam i na t i on equipment . 

Du r i ng d i smant l ement there wou l d  be no i s e . and dust  resul ting f rom the u s e  o f  
d r i l l s , j a c khamme r s , rock s p l itters , othe r powe r ma chines , a nd exp l os i ves . 
Howeve r ,  because o f  the a l ready d i s turhed na ture o f  the n e a rby l and ons i te a nd 
the a b s ence o f  a ny nea rby res i dences , t1w i mpact  to terres t ri a l  commun i t ies  
and to  the publ i c  sho u l d  be  m i n ima l . FlJg i t ive d u s t  gene rated du r i ng demo l i 
t i on , g rad i ng , et c . , sho u l d  he m i n i ma l  a nd c o n f ined to the i nuned i a te vi c i nit y 
o f  the  wo rk a c t ivity i f  p roper con t ro l mea s u re s  a re u s ed ( U . S .  Envi ron . Pro t . 
Agency 1 9 7 3 ) . I t  i s  expe cted tha t mos t  of the noncontami na ted rubb l e  f rom 
demo l i t i on wo u l d  be used a s  backfi l l  ons i te .  There cou l d  be s ome l o s s  o f  
terres t r i a l  h a b i t a t  i f  s o i l  were ta ken from s ome othe r p l a ce t o  s p read ove r 
the ba c k f i l l ed and graded a rea to fa c i l i t a te revegeta t i on . The nece s s i ty fo r 
backfi l l  w i ll  not be known unt i l  decontami n a t ion and  d i smant lement have been 
comp l e ted because i t  i s  unce rta i n  how much ma t e r i a l must be hau l ed away and  
d i sposed of  a s  rad ioa c t i ve wa s te .  A s  wi th any demo l i t i on p roj ect , there wou l d  
be r i s ks o f  a c c ident a l  wo rker i nj u ries / deaths . The comb i ned a c c ident ri s ks 
a s s o c i a ted w i th decontam inat ion and deconun i s s i o n ing a re e s t i mated to be 
24 inj uri es  and 0 . 24 deaths ( Tab l e  4 . 2 2 ) . 

D u r i ng en t ombment o f  the tanks , cement dust wou l d  be rel ea sed . However , i f  
p rope r contro l s a re u s ed , th i s  i mp a c t s h o u l d  be con f i ned to the i mmed i a te wo rk 
a rea (U . S :  Env i ron . P rot . Agency 1 9 7 3 ) . 
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For a lte rnative 3 ,  the exi sting p rocess  bui lding and LLW treatment fa c i l i ty 
would eventua l ly be de contaminated and entombed . The deco ntamination impacts 
would be the same a s  for a lternat ive 1a . Entombment would requi re structura l 
p repa ra tions and cement mix i ng and pouring . Noi se would p robably be l e s s  than 
for a l ternat ive l a , but there woul d  be cement dus t instead of demo l i t i on dus t .  
S ince there would b e  no ma s s i ve demo l ition , r i s k  o f  wo rke r inj u r i e s / deaths  
should  be l e s s  than for a l ternativ,e 1 a  [ about five inj uries  and  0 . 05 deaths 
(Tab le 4 . 22 ) ] .  

For  a l te rna tive 4a ( de l ay 1 0  yea rs ) , the decontamination 
( e i the r di smantlement o r  entombment)  impa cts wou l d  s imply 
For a l te rna t ive 4b ( cont inued sto rage in tanks ) ,  the o l d  
b e  entombed eve ry 40 or  mo re years . The impacts would be 
be for the entombment of the tanks fo r a l te rnat ive 1 a .  

and decomm i s s i oning 
occur in  the future . 
tanks would have to 
mino r ,  as they would 
The re would be no 

noise , dus t , or wo rker  inj ury a s s o ciated with decontamination and decomm i s 
s ioni ng o f  t he exis iting bui ldings because it  i s  a s s umed the p resent a ctivities 
of gua rding the fa c i l ities  in a safe shutdown condit ion would cont inue . 

4 . 2 . 1 . 4  Transportation Impacts  

Transport o f  the wa s tes a s s o c iated wi t h  a l te rnat ive 1a would cause  some non
rad i o l og i ca l impacts of the type tha t would  o ccu r from the transport of  any 
type o f  cargo . The s ources o f  the se impacts would be  the d i e s e l  fuel burned 
in truck and tra in engines , the dust gene rate d by vehicular  movement , and the 
l i ke l i hood of a c c i dents . 

To compare veh i cular  emi s s ions to current p o l l ution s tanda rds , the emi s s ions 
resul ting from the hourly p a s s ing of one die sel -powered t ruck  o r  one ra i l ca r 
pulled  by a diese l  l ocomotive we re used to ca l c u late an ave rage a i r  p o l l ution 
concent ration (Ta b l e  4 . 23 ) . Current estima te s o f  the t otal  number  of  truck
loads requ i red for  each o f  the three alterna tive s invo lving the transport  of 
wa stes  ( l a ,  lb , 2)  a re about 2000-2200 (Table 4 . 24)  and the period o f  time 
during which  the se was tes  would be transpo rted i s  in exce s s  of three yea rs ; 
there fore , it is doubt ful tha t the a s s umption o f  one truck per  hour wou l d  be 
exceeded . Emi s s ions re lated to tra in transport o f  the wa s tes would  be about 
the s ame . A l though the emis s ions re s u l t ing from d i e s e l  fue l combus ti on , pe r 
ra i l ca r ,  exceed tho se  o f  a diesel  truck , the number o f  ra i l ca r loads  involved 
woul d  be compa rably sma l l e r  (Tab le 4 . 24 ) . Thus , the time between trains would 
be greate r  and the concentra t i ons should  not  exceed tho se a s s o ciated with 
t rucks . I n  add i t ion , tra ins p roduce l e s s  fugitive dust because the i r  whee l s  
trave l o n  rai l s . 

The concentra tions o f  a l l  pol lutants shown in Tabl e  4 . 23 a re below cur rent a i r  
qua l i ty standa rds ( U . S .  E nviron . Pro t . Agency 1 9 7 7 ) , and the p o l l utants a re 
the re fore a s s umed to cause no ha rmfu l effects . Al though it  is  recogni zed that 
the trucks and tra i ns transport ing We s t  Va l ley wa stes  would  use a portion o f  
t h e  a l l owab le a i r  qua l i ty increment , it i s  not fea s ib le here t o  ca lcu l a te the 
e f fects  of othe r  vehi c les  using the s ame routes . On the bas i s  of the impacts 
from these  p o l l utants , it is also  not po s s ible to choose  a c l ea rly p re f e r red 
a l terna t i ve f rom among the a l ternative s invo l ving the transpo rt o f  was te s . 
The p o l l ut i on imp a c t s  wou l d be in p ropo r ti on to the d i s tances trave l ed . As 
can be seen in Tab l e  4 . 24 ,  the d i s tances a s s ociated with ea ch of  the se a lter
n a t i ves wou ld not d i ffer greatly . The impacts a s s o c iated with the te rmina l 
fo rm a l te rna t i ve I b  (nons epa ra ted s a l t/ s l udge ) wou l d  be s omewha t mo re than 
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Tabl e  4 . 23 .  Comp a r i s on of  Ca l cula ted Veh i cu l a r  
Pol l utant Concentrations and 

Air  Qua l ity Standa rds 

Pollutant 
Concentrationt1 

(l:!g/m3 )  Primary Standardt2 
Pollutant Truck Rail (lJg/m3 )  

Particulatest3 0 . 63 0 . 09 260 (24-hour) 

S02 0 . 02 0 . 05 365 (24-hour) 

N02 0 . 06 0 . 3  100 (annual mean) 

Hydrocarbons 0 . 02 0 . 09 1 60 ( 3-hour) 

Ca rbon monoxide 0 . 1  0 . 1  40 , 000 ( 1 -hour) 

t1 Calculated assuming that a diesel-powered truck or train would 
pass once an hour and tha t ,  of the tota l distances tra�eled ,  90% 
would be through a low population zone , 5% through a medium popu
lation zone , and 5% through a high population zone . 

t2 Primary standards of the U . S .  Environmental Protection 
Agency ( 1 9 7 7 ) . 

t3 Including fugitive dus t .  

Tabl e  4 . 24 .  Risk  o f  Injuries and Deaths f rom Transport Accidents 

Accident 
Number and Round-t rip Total Trave l Injuries/Deaths 

Type of Distance ( 106 km) for All Shipmentst3 
Alternative Waste Form Shipmentst1  (km) Truck Railcar Inj uries Deaths 

1a HLW 43 R 9600 0 . 4  1 . 0  0 . 08 
TRU 5 73 T 9600 5 . 5  3 . 1  0 . 1 7 
LLW 1 5 76 T 1 280 2 . 0  1 . 1  0 . 06 

7 . 5  0 . 4  5 . 2 0 . 3 1  

1 b  HLW 162 R 9600 1 . 6  3 . 9  0 . 3  
TRU 573  T 9600 5 . 5 3 . 1  0 . 1 7 
LLW 1471  T 1280 1 . 9 1 . 1  0 . 06 

7 . 4  1 . 6  8 . 1 0 . 53  

2t2  HLW 130  R 3200 0 . 4  1 . 0 0 . 08 
( 162)  (9600 ) ( 1 . 6 ) ( 3 . 9 )  (0 . 3 )  

TRU 573  T 9600 5 . 5  3 . 1  0 . 1 7 
LLW 1454 T 1280 1 . 9  1 . 0  0 . 06 

7 . 4  2 . 0  9 . 0  0 . 61  

t l R refers to railcar load s ,  T to truckloads . 
t2 The radio logica l impacts for alternative 2 a re for shipping the interim- form HLW 1 600 km to 

a Federal wa ste facil ity for final process ing , followed by shipping the termina l form 4800 km 
to a Federa l repository; the impacts for the transuranic and low- level wa stes generated at  
West Valley are for shipping these was tes to appropriate disposal sites . 

t3 Both workers and the general population would be affected , but it wa s not possible to separate 
out the occupa tional component . 
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those a s so c i a ted w i th a Lternative 1 a .  The imp a c t s  a s s o c ia ted wi th the inte r i m
form a l ternat ive 2 would be s l i ghtly greater than those  a s s o c i a ted with a L ter
na tive s 1a  and 1 b  because i t  would be  nece s sa ry to  t ransport the HLW twi ce-
the  interim form from Wes t  Va l ley to  the Fede r a l  was te fa c i l ity and the termina l 
fo rm to  a Fede ra l  rep o s itory .  The re would be no emi s s ions imp a c t s  for  a l te r
natives 3 and 4b s i nce the re would be no transpo rta t i on a s s o c iated wi th t he s e  
a l terna t ives . 

The nonradio logi c a l  imp a c t s  o f  a c c idents during transport  o f  the wa stes  a re 
def ined in terms o f  deaths and inj uries . I f  i t  i s  a s s umed that the potent i a l 
for t ransport a t i on a c c idents invo lving s hipments o f  radioa c t ive wa stes  is  
comp a rabl e  to  tha t fo r gene ra l t ruck and ra i l  t ransportation in the Uni ted 
S ta t e s , 1 . 1  truck a c c i dents for eve ry m i l l ion ki lometers and 9 . 3  ra i l c a r  
a ccidents for eve ry ten mi l l ion ki lome ters trave led would  occur (Table 4 . 25 )  
( C l a rke e t  a 1 . 1 9 7 6 ; U . S .  Atomi c Ene rgy Comm . 1 9 7 2a ) . Each truck a c c ident 
would re s u l t  in about one i nj ury and no deaths , and each ra i l c a r  acc ident 
wou l d  res u l t  in about three inj uries  and no deaths . Based on the s e  ra te s , 
about s ix inj uries  fo r eve ry ten mi L l i on k i l ometers  and about three deaths for 
eve ry hundred mi l l ion ki l ometers t raveled wou l d  o ccur if  the wa stes  were 
shipped by t ruck , and about three inj uries fo r eve ry mi l l ion k i L ometers and 
about two deaths for eve ry ten mi l l ion ki l ometers t rave led wou l d  occur  if they 
we re shipped by ra i lcar . Both wo rke rs and the genera l  p opu l a t ion would be 
a f fected , but it is not pos s ib le to  separate out the p opula t i on component . 
The numb e r  o f  i nj uries and deaths for  a l ternatives l a , 1 b , and 2--based  on the 
rates g iven in Tabl e  4 . 2 5 - - a re s wnma r i zed in Table  4 . 24 .  

Tabl e  4 . 25 .  Proj ected Acci dents , I nj urie s , and Deaths 
from Transportation of  Radioactive Wa stes  

I nj uries  

Acci dent Rate  (number/ ( number/ (numb e r/ 

Deaths 

(numbe r/ 
Veh i c l e  (numbe r/ki l omete r )  a c c ident ) k i l omete r )  a c rident ) ki l omete r )  

Truck  1 .  1 x 1 0 -6 0 . 5 1  5 . 6  x 1 0 - 7 0 . 03 3 . 1 x 1 0 - 8 

Ra i lc a r  9 . 3  x 1 0 - 7 2 . 7  2 . 5  x 1 0 - 6 0 . 2  1 . 9  x 1 0 - 7 

As in the case  o f  emis s ions , a lternat ive 2 wou l d  have the great e s t  number  of  
i nj uries  and de aths ( 9 . 0  and 0 . 6 1  respective ly ) , a lternat ive 1 b  fewe r ( 8 . 1  and 
0 . 53 ) , and a lt e rna tive 1 a  even fewe r (5 . 2  and 0 . 3 1 )  (Tabl e  4 . 24 ) - - c orresponding 
with the d i stances t rave l e d . Alternat ives 3 a nd 4b wou l d  have no transportati on
related  deaths and inj uries . 

4 . 2 . 1 . 5 Was te D i spo s a l  Impacts  

A l ternat ive 1a  

The maj o r  nonrad i o l o gi c a l imp a c t  o f  was te dispo s a l  i s  dedic a t i on o f  t he l and 
to  nuc lea r use . For a l te rnative l a , the HLW a nd TRU wastes  wou l d  be  perma
nently disposed in an  underground Fede r a l  rep o s i to ry when it  became ava i lab l e , 
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and there cou l d  be s ome re s t r i c tions on the use o f  the l and above the repos i 
t o ry .  Because the amount o f  Wes t  Va l l ey wa stes  wou l d  be l e s s than 1% o f  the 
wa stes  in the reposi tory (mo s t  of which would come f rom the defense wa stes  and 
from nuc l ear  powe r  reactors ) ,  the aboveground l and-use imp a c t  a t  the reposi tory 
from Wes t  Va l ley wa s tes  wou ld be insign i fi cant . The LLW and s a l t  cake would  
requ i re l e s s  than one  hectare (2 . 5  a cres ) in  a bu r i a l  ground that would  be 
permanent l y  dedi c a ted t o  Wes t  Va l l ey wa s tes . This a rea i s  based  on the volume 
o f  wa s tes  gene ra ted during the p roj ect  and buria l of the wa stes  in t renches . 
The Wes t  Va l l ey wa stes  wo uld be only a sma l l  pe rcentage o f  the wa s tes  in a 
regi ona l buri a l  ground because mos t  o f  the wa stes  would  come from ho sp ita l s , 
resea rch i n s t i tutions , and the nuc lea r power indus try .  There wou l d  be insig
n i f i cant , typ i c a l  cons t ruct ion impa cts  s u ch a s  los s o f  terre s t r i a l  hab ita t , 
dus t ,  e ro s i on , no is e , and a sma l l  r i s k  o f  wo rke r i nj ury [ about one inj ury and 
no dea ths (Ta b l e  4 . 22 ) ] .  Sa l t  cake d ispo s a l  would have to be c a reful ly 
contro l l ed s ince n i trates  a re cons idered haza rdous because of the i r  potent i a l  
f o r  fi re , exp l o s ion , o r  vio l ent rea c t i on when mixed with o ther chemi ca l s  ( U . S .  
Envi ron . Pro t . Agency 1 9 7 8 ) . 

The re is s ome potent i a l  fo r chemi c a l  po l lution  a s s o c ia ted with  di spo s a l  o f  the 
wa s tes . For  a l tern a t ive l a , d i spo s a l  of the s a l t  cake and LLW in the reg iona l 
buri a l  ground and the e n tombed tanks a t  Wes t  Va l ley mus t  be cons idered . The 
s a l t  cake would be of mo s t  concern . During the s hort  term ( 1 00 yea rs ) , i t  is  
expected that  ins t i tu t i ona l contro l s  (mon i t o ring , m i t igat ing mea s u res ) would 
s e rve to  avo i d  or control any re l ea s e s  of chem i c a l s  before drinking waters 
were a f fec ted . Howeve r ,  during the long t e rm ,  s ince there would  be no ins t i 
tut i ona l contro l s , it  mu s t  b e  a s s umed that eventua l ly the steel  d rums contain
ing  the  s a l t  cake wou l d rust  and  t ha t  water  could enter  the  buria l t renches 
and d i s s o lve the sa l t . Of  p a rt i cular  concern would  be  the ni t ra t e  s a l t s , 
whi ch a re very s o lub l e  i n  wa ter ( 9 2 , 000 mg/L  for sod ium n i t r a te ) . As d i s 
cus sed in Section 4 . 3 . 5 ,  there a re n o  res t r i c t ions impos ed b y  the regulatory 
a genc i e s with respect  to dispo s a l  o f  the s a l t  cake . Howeve r ,  there a re 
domes t i c d r inking wa ter c r i teria  for  concen t r a t i ons o f  nitra t e , spec i fi ca l ly 
1 0  mg/L  a s  n i t rogen , o r  about 45 mg/L a s  n i t rate  ion (U . S .  E nv i ron . P ro t . 
Agency 1 9 7 6 ) . Ni t ra te s  become t ox i c  under  condi t i ons in whi ch they a re reduced 
to nit ri  tes . 

Us ing the s ame groundwa ter  mode l (Nuc l . Sa fety A s s o c . 1 98 0 )  used for poten t i a l  
rel eases  o f  radioact ive e l ements from a regiona l buri a l  ground and making the 
a s s umpt ion tha t the ni t ra tes  wo ul d move through the s o i l s  in the s ame manner 
a s  wa t e i, the eventua l concentra t i ons o f  ni t rate i n  the s urfa ce s t ream would 
be about one - thousand t imes less than the E PA l imi t (Tab l e  4 . 26 ) . 

To reduce the l ong- t e rm r i s k  o f  the water  be ing contaminated with n i t ra tes a t  
the buri a l  g ro und , the fo l l owing m i tiga t ive mea s ure s migh t  be taken : ( 1 )  use 
o f  a binde r ' s uch a s  cement o r  a spha l t  in the s a l t  cake to reduce rates of  
d i s s o lution and the concen t ra tion in  wa te r ,  ( 2 )  use o f  double  conta iners , such 
a s  s t a i n l e s s  s tee l l iners ove r the 55 -ga l l on drums , to  p rovide two ba rriers 
against  wa ter  infi l t ra t i on , and ( 3 )  c a reful  engineering and d i spos a l  p ra c t i ces . 

The s ame. groundwater  mode l wa s a l s o  used to  es tima te the po tent i a l  concent ra 
t ions o f  other chemi c a l s  s uch a s  uranium , p l utonium , and chromium ( from the 
res idues  left  in the entombed tanks a t  Wes t  Va l ley or from the LLW buried in a 
regi ona l bur i a l  ground ) .  The concent ra t i ons of  the s e  chemi c a l s  in  surface 
s t reams would a l so be below l inli ts  by s everal  o rders o f  magni tUde (Tab le 4 . 26 ) . 
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Tab l e  4 . 26 .  Concentrations o f  Potent i a l ly Tox i c  Chemi c a l s  

Concentrat ion in Surface S tream 

Limit s  Eer  A l ternat ive 

(mg/L )  1 a  3 

0 . 5 t 2 1 . 7  x 1 0 - 8 1 . 7  x 1 0 - 5 

0 . 0008t2 1 . 0 x 1 0 - 1 0  1 . 0 x 1 0 - 7 

0 . 05 t3 6 . 5  x 1 0 -9 6 . 5  X 1 0 - 6 

1 0 . 0t 3 5 . 1  x 1 0 - 1 2 . 5  X 1 0 - 3 

(mg/ L ) t 1 

4b 

1 . 7  x 1 0 - 4 

1 . 0 x 1 0 - 6 

6 . 5  x 1 0 - 5 

2 . 5  x 1 0 - 2 

t 1 E s t imates ba sed on s ame groundwa ter transport mode l used fo r rad i o l ogi c a l  
ana lys i s . 

t2 Data f rom Dawson ( 1 9 7 4 ) . 

t 3 Data from U . S .  Envi ronmenta l Protection Agency ( 1 9 7 6 ) . 

Other A l t e rna tives 

Although the volume o f  HLW needing d i sp o s a l  would  be  greater for a lternat ive 1b , 
there would be no s a l t  c a ke to  be d i sposed . Thus , i n  te rms o f  l and requi red for 
l and d i spos a l  o f  LLW , a lternative 1 b  would have l e s s  imp a c t  than a lterna tive 1 a . 

The impa cts  a s s o c i a ted with d i spo s a l  o f  radio a c t ive wa s tes  for a lternative 2 
wou l d  be s imi l a r to  tho se  for a l ternative lb . There would  be  no s a l t  c a ke to  
dispose  and , a l though there mi ght be s lightly less  LLW to d i spose  i n  a LLW 
buri a l  ground , there woul d  be add i t i ona l LLW to dispose  a t  the o f f s i te Fede ra l 
wa s te fa c i l i ty .  Eventua l ly ,  the HLW wou l d  a l s o  be d i sposed in the Fede ra l 
rep o s i to ry a fter p ro c e s s ing i nto a t e rmina l fo rm - - t he amount dependi ng on the 
spec i fic  p roces s .  

Fo r a lternat ive 3 ,  a l l  the HLW wou l d  be  f ixed i n  the exis t ing tanks and wou l d  
no t need s p a c e  in the Fede ra l repo s i to ry .  The vol umes o f  LLW and TRU was tes  
needing d i sposa l  would be  much l ess  because  the  b u i l dings would not  be dis
man t led and the re woul d  be  no salt  cake to  dispose . To a s se s s  the  long-term 
potent i a l fo r water  to lea ch  chemi c a l s  from the conc rete conta ining the HLW , 
the s ame groundwater  model (Nuc l . Sa fety As s o c . 1 9 8 0 )  used fo r the rad i o l o g i c a l  
ana lys i s  wa s used t o  e s t imate potent i a l  drinking water  concent r a tions . I t  was 
found that  nitrate  a nd chromium concentrations would  be  about ten- thousand 
t imes l owe r than the EPA l imits  o f  1 0  mg/L n i t ra te-N and 0 . 05 mg/L chromium 
( U . S .  Envi ron . P ro t . Agency 1 9 7 6 )  (Tabl e  4 . 26 ) . The concentrat ions o f  p lu
tonium and u ra n i um woul d  a l s o  be about ten-thousand t imes l owe r than the 
maximum concentrations b a s ed on chem i c a l  toxi c i ty ( 0 . 0008 mg/L for p lutonium 
and 0 . 5  mg/L for uranium )  (Dawson 1 9 7 4 )  ( Tab l e  4 . 26 ) . Wo rke r i nj uries/dea ths 
( 9 . 8/0 . 1 1 ) for d i sposa l  would be much hi ghe r than for a lternative 1a because 
it  is  a s s umed that the re wou l d  be s eve ra l persons rema ining at Wes t  Va l l ey for 
the 1 00 yea rs of  ins t i tuti onal  contro l s  to monitor  and gua rd the entombed 
wa s t es and fac i l i t ies . 
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A l te rna t ive 4a  ( d e l ay 1 0  yea rs ) would s imp ly p o s tpone the d i sp o s a l  impa cts . 
For  a l t e rna t i ve 4b ( cont inued s to rage in tanks ) new l and a t  the Wes t  Va l l ey 
s ite wou l d  be dedi cated to new tanks every 40 o r  more yea r s , tota l ing l e s s  
than 4 hecta res  ( ] O  a c res ) ove r the 1 00 yea rs o f  ins t i tut iona l control s .  
A l s o , LLW would  be continuous ly genera ted during sa fegua rding and monito ring 
o f  the HLW , the ex is t i ng s hutdown bui ld i ngs , and the exi s t ing burial  grounds . 
Land in the ex i s t ing ons i te burial  a rea would be used fo r the s e  LLW . To 
a s s e s s  the l ong-te rm re l e a s e  o f  tox i c  chemica l s  f rom the l iquid wa s tes  in the 
tanks , the s ame g roundwat e r  model used fo r the rad iologica l analys i s  was used 
to e s t ima te the concentrations of potent ial ly toxic chemica l s . Ni t rate con
cent ra t i ons a re e s t ima ted to be  about one hundred t imes l e s s  and chromium 
concent rations ten t imes l e s s  than the EPA l imits  ( U . S .  Envi ron . Prot�  Agency 
1 9 7 6 ) ; pl utoni um concentra t i ons a re e s t ima ted to be ten times l e s s  and uranium 
concentra t i ons one hund red times l e s s  than chemica l ly toxi c  concentrations 
(Dawson 1 9 7 4 )  ( Tab l e  4 . 26 ) . Wo rke r inj uries/dea ths ( 1 9 . 5/ 0 . 2 ) would be much 
h i gher  than for a l terna t ive 1a because it is a s s umed tha t s everal p e rsons 
would rema in a t  the s i te fo r 1 00 yea rs to c a r ry out the monito ring , ma inte
nance , a nd gua rd ing that cur rently take p l a ce . 

4 . 2 . 2  Socioe conomic  Impa cts  

The d i rect s o c ioeconomi c  impacts  tha t  a re t ra d i ti ona l ly o f  great e s t  concern 
for con s t ruction/ indus t ri a l  p roj ect s ( e . g . , wo rker infl ux , l o c a l  economy , 
communi ty s e rvices ) are  not expected to be s igni ficant fo r any o f  the Wes t  
Va l ley was te s o l i d i ficat ion p roj ect a l terna t ives (Section 4 . 2 . 2 . 1 ) .  The l and 
i s  a l ready comm i tted to nuclea r a ct ivities . The re would be s ome ind i rect 
socioeconomic impa cts  ( s uch a s  fea r and changes in governmenta l and s o c i a l  
re l a t i onship s ) a s so c i a ted with pub l i c  percep t ions o f  radiologica l r i s ks and 
inequ i t a b l e  d i s tr i buti on o f  s uch r i s ks (Sect ion 4 . 2 . 2 . 2 ) . However ,  i t  i s  not 
clea r whi ch of the a l ternatives would be perce ived to  have the l ea s t  r i s k s  by 
the ent i re a ffected pub l i c  ( a t  Wes t  Va l ley , a long t ransp o rta t ion rout e s , and 
a t  dispo s a l  s i tes ) . I t  i s  a l s o  not clea r wha t  mitiga t ing mea sures might be 
ta ken with respect to the equitable d i s t ributions of r i s k s . 

4 . 2 . 2 . 1 D i rect  Imp a cts  

Loca l Economy 

S ince the const ruct ion and requ i red p roj ect des ign work and operat ions equip
ment would be spec i a l ized , there would be only l imited oppo rtunity fo r loca l 
o r  regiona l bus ines ses  to p rovide s uppl ies  and s e rvi ces . With respect to 
in-mig ra t i on of wo rkers , it is expected that none of the a l te rna tives would 
have a s igni fi cant imp a c t . The work force would range from about 50 ( no 
a ction , a lternative 4b ) to  5 0 0  ( e s t ima ted uppe r  l imit  for  the a c t ion a l terna 
t ives l a , Ib , o r  2 ) . Ba s ed on experience a t  nucle a r  power p lant p roj ects  
(Ma l ho t ra and Manninen 1 9 8 0 ) , 15  to  35% o r  75 t o  1 75 workers can be expected 
to in-migrate into the l o ca l a rea . The workers would be di spersed among 
neighbor ing count i e s , mo s t l y  among the 1 . 5 m i l l ion peop le in the g rea t e r  
Buffa l o  a rea , because ( 1 )  ava il a b l e  l o ca l hous ing i s  l imited , ( 2 )  there i s  
relat ively h i gh unempl oyment in the Buffa lo a rea (Section 3 . 1 . 6 ) ,  ( 3 )  the 
influence o f  mo re rura l s u r roundings is to increas e  the commut ing d i stance , 
( 4 )  the l abor  unions a re headqua rte red in the g rea t e r  Buffa l o  a rea , and 
(5 ) the maj o ri ty of the 5 0 0  wo rkers  would be construction wo rkers  who have a 
greater tendency to commute than management personnel (Mal ho t ra and Manninen 
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1 9 8 0 ) . Thu s , the e conom i c  imp a c t  of a We s t  Va l l ey p roj ect  woul d be d i l u ted 
ove r a l a rge a rea w i t h  a l a rge popu l a t i on and wou l d  not be  s i gni f i cant . 

Howeve r ,  the speci f i c  wo rk fo rce compo s i t i on ( especi a l ly re l a t ive p ropo rtions 
of  cons truction/nonconst ru ction , management/ c I e r i ca ] , and s c a  rce/ nons ca r ce 
s k i l l s )  i s  an i mportant factor  i n  p re d i c t ing in-mi g ra tion a'nd a s s o c i a ted 
s o c ioeconom i c  impacts .  Because deta i l s on work fo rce compos it i on wi 11 not be 
ava i l able  unti l a f t e r  an a l te rna ti ve is cho s en and enginee ring p l ans a re mo re 
comp l ete , this p red i ct ion wi l l  have to be revi ewed at a l ater da t e . I f  s ign i 
fi cant impacts  a re i de nt i f i ed a t  the t i me ,  the Depa rtment wi l l  determ i ne 
m i t i ga t i ve meas u re s  in coope ra t i on w i th any communit ies  adve rs e ly imp a c ted . 

Economi c growth , inc lud i ng a government p roj e c t , has  the po tent ia l f o r  a l tering 
a rura l l i fe s tyle . Howeve r .  s ince none o f  the a l t e rna t i ves  wou l d  requi re 
i n -migra tion o f  l a rge llumb e r s  o f  workers , and s i nce the e f fects  on the l oca l 
e conomy wo uld be very sma l l , i t  i s  expected tha t none o f  the a l terna t i ves f o r  
the s o l id i f i ca t ion p roj e c t  wo u l d  have a not i c e a b l e  i mp a c t  on  the rura l nature 
o f  the a rea . 

Loca l Taxes 

The l o s s  of tax revenues due to the fo rme r comme r c i a l  ope rato r (Nu c lea r Fuel 
Service s )  leaving the s ite is  independent o f  the p roposed wa s t e  s o l id i f i c a t ion 
p roj ec t .  The State of New Yo rk i s  a l ready comm i tted t o  inte rim payments in 
l ieu- o f - taxes (Section  4 . 3 . 9 )  to he lp  make up fo r the l o s s  of tax revenues to 
Ashfo rd Towns h i p ,  which current ly a ccount fo r nea rly one- fi fth o f  the township ' :  
tax revenues . These i n t e rim payment s  wi ll a llow time for As hford t o  g radua l ly 
cut expenses  o r  deve lop new s ources o f  revenue . None o f  the a l ternat i ves fo r 
the wa s te s o l id i f i c a t i on p roj ect  wou l d  resto re the s i te o r  fa c i l it ies  to 
p r ivate indus t ry w i th taxab le s ta tus . 

Pub l i c  and Communi ty Services  

It  i s  expe cted tha t the re wou l d  be  no great i n f l ux o f  wo rkers  for any o f  the 
a l te rna t ives , and , therefo re , the p roj ect  i s  not expected t o  ove rtax pub l ic 
and communi ty s e rvices . Occu rrence o f  a maj o r  a c c i dent under any o f  the 
a lt e rnat ives could p lace  g re a t  demands on loca l gove rrunents a t  a l l  leve l s , but 
s ome o f  this  imp a c t  could be m i t i ga ted by adequate eme rgency plann ing and 
f inanc ing (see Section 4 . 3 . 10 ,  Eme rgency Prepa redne s s ) . Specia l hosp i t a l  
fa c i l i t i e s  a l ready exi s t  fo r handl ing ra d i a t ion c a s e s . P a r t  o f  the eme rgency 
p lanning for a s o l id i fi c a t ion proj ect  woul d  include reeva luation of the 
a de qua cy of these  fac i l ities . 

Hous ing 

Ava i la bi l i ty o f  hous ing in - Ca t ta raugus County i s  l imited , whi c h  wou l d  force 
many of the incoming empl oyees to res ide in adj o ining count ies . The new 
H i ghway 2 1 9  ( control led a cces s / four l anes , partia l ly comp l e ted a t  p res ent ) 
would  f a c i l itate commuting from the Buffalo  met rop o l itan a rea for b o th the s e  
incom ing emp loyees a n d  the wo rke rs from the l a b o r  unions . A l  though some 
demand on local hous ing would o ccur , p robably b enefiting the loca l ma rket , 
mo st housing requests would  be  channeled outs ide the immediate a rea to a reas  
where suffic ient hous ing is  ava i lable . 
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Cultura l Resources 

Current ly , no sys tema t i c  f i e l d  s tudy has  been made of  the We s t  Va l ley p rop
e rty . Howeve r ,  in  Sec t i on 3 ,  it  wa s po inted out that the plant s i te ha s a 
potent i a l  for conta i n i ng p re h i s t o r i c and h i s t o ri c c u l tura l res ources . S i nce 
the Depa rtment wi l l  use p o r t i ons of the s i te a l ready d i s turbed for indus t r i a l  
use , a cultura l resource mana gement p rogram f o r  the We st  Va l ley p roj ect  
prope rty i s  not p la nned at  t h i s  t ime . 

4 . 2 . 2 . 2  I nd i rect  fmpacts  

In  the case  of  the  p roposed Wes t  Va l ley wa s te s o l i d i fi ca t i o n  proj ect , s ome 
membe rs  o f  the pub l i c ( U . S .  Dep . Ene rgy 1 980d ) have s ugges ted s ome potent i a l  
indi rect s o c i oe conom i c impacts  res u l ting f rom pub l i c  pe rcept i ons o f  r i s ks and 
e f fe c t s  of rad i oa c t i vi t y .  These i nc l ude imp a c t s  on the loca l rea l e s ta te 
ma rke t ,  on l oca l tour i sm and rec rea t i o n , and d u ri ng ao  emergency . Add i t i ona l 
gene ral  i nd i rect impa c t s  wou l d  i n c l ude fea r  and change s in  s o c i a l  and gove rn
ment re l a t i ons h i p s . 

Befo re d i s cus s i ng these i mpacts , i t  i s  app rop r i a te to d i s cu s s  the p rob lem o f  
d i f ferences  i n  pe rcep t i o n  be tween the publ i c  and  techn i c a l  exp e rts . Fi rs t ,  
the publ i c  and techn i ca l  expe rt s tend to est i ma te r i s ks d i f fe rent ly .  Techni 
ca l experts  tend to j udge r i s ks to be lea s t  for eyents tha t a re ra re and 
s ta t i s t i ca l l y improba bl e ,  whe reas  laymen tend to j udge r i s ks to be l ea s t  for  
eve n t s  who se pos t u l a ted wo r s t - c a s e  i nc ludes the  fewe s t  number of  poten t i a l  
human fata l it i e s , i r re spec t i ve o f  the imp robabi l i ty o f  the event ( S lovic 
e t  a i .  1 9 80 ) . Th is  d ivergence in pe rcept ion is "one of the mos t  i mpo rtant 
r i s k  cha ra cte r i s t i cs respons i b l e  for . . . .  i r reso l va b l e di sput es  be tween experts  
and  the  publ i c  . . . .  and  the  fea r o f  nuc l ea r  powe r . " Fo r the  techn i c a l  a s s e s s 
ment o f  r i s ks in  t hi s  E I S ,  the r i s ks were det e rm i ned by mu l t i p ly i ng the con
sequences  o f  an  event t i mes  the p robab i l i ty tha t the event wi l l  o c cu r .  The 
tota l ris ks  we re obta ined by a ddi ng the r i s ks from no rma l ope ra t ions to t he 
r i s ks f rom a c c i dent s . Howeve r ,  the pub l i c  pe rcept i on o f  r i s ks wi l l  tend to 
focus on l y  on  the a c c i dent  r i s ks , spec i f i ca l l y  on  the cons equences  of the 
the o re t i ca l  a c c i dents , i rrespe c t i ve of the p robab i l i ty of the a c c i dent . ( The 
que s t i on of equ i ta b l e  d i s t r i but i on of ri s k s  i s  d i s cus sed i n  Sec t i on 4 . 2 . 2 . 3 ) .  

Second , w i th respect to conce rn for  the po tent i a l hea l t h  e f fe c t s  due to expo
s u re to rad i oa c t ivi  ty ,  bo th the pub l ic  and t e c hn i ca I expe r t s  agree w i  th t he 
p h i l o s ophy o f  the l es s  expo s u re , the bette r .  The "as  l ow a s  rea s o na b l y  
a c h i eva ble "  po l i cy o f  both the Depa rtment o f  Ene rgy and the Nuc l ea r  Regu l a to ry 
Comm i s s i on i s  evi dence o f  th i s . There i s  d i ve rgen ce , howeve r ,  when s ome 
members  o f  the publ i c  i ns i s t on supp o r t i n g  a requ i rement f o r  zero  re lea se o r  
zero expos u re t o  rad i oa c t i vi ty .  Not only  i s  t he a c h i evement o f  ze ro impa c t s  
techn i c a l ly impo s s i b l e ,  but the maj o r i ty o f  techn i cal  exp e rt s a g ree that  very 
l ow leve l s  of rad ioact ivi ty p resent  very l i tt l e ,  but a c ceptab l e ,  r i s k to hwnan 
hea l th ( S e c t i on 4 .  I ) .  Th i s  concept o f  zero h a s  become a d il emma fo r many 
a reas  o f  techno l ogy (Bradl ey 1 980 ) . 

I t  i s  appa rent t hat  there  wou l d  be risks  and expos u re to rad i oa c t i vi ty for 
both the pub l i c  and wo rkers fo r a ny of tlte Wes t  Va l l ey wa ste s o l i d i f i c a t  ion 
proj e c t  a l t e rn a t ives . Howeve r ,  it i s  not po s s i b l e  to p red i ct the causes  and 
e ffects  o f  fea r  a s s o c i a t ed w i t h  the  va r i ous  a l te rnat ive s  fo r ma nagement o f  the 
Wes t  Va l l ey "LW . I t  i s  not  c l e a r  wh i ch o f  the a l t e rna t i ves  wo u l d  be perce i ved 
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to have the l ea s t  r i s ks by the ent i re a ffected pub l i c ( a t  Wes t  Va l ley , a long 
transpo rtation routes , and at di spos a l  s i tes ) . Thus , techni c a l  a s se s sments 
and pub l i c percepti ons could be at odds fo r any o f  the a l terna tives , and there 
is no c l e a r  way to  d i st ingu i s h  among the a lt e rnatives b ased on pub l i c  percep
tions o f  r i s ks . Fo l l owing i s  spe c i fic  d i s c u s s ion on the p revious ly ident i fied 
potent i a l  indirect  impa c t s . 

Rea l  Es ta te 

A lthough s ome loca l peop le  cons ider the l o c a l rea l  e s tate ma rke t to be depre s 
sed and l ikely to  g e t  worse  because o f  t he p resence o f  nuc l e a r  fa c i l i t ies  a t  
Wes t  Va l ley , t h i s  depre s s e d  cond i t ion i s  gene ra l f o r  t h e  region and there i s  
no appa rent co rre l a t ion w i t h  p roximity to Wes t  Va l le y .  I f  there were a con
nection with pub l i c  perceptions of r i s k ,  it might seem that the a l te rnatives 
whi ch ca l l  fo r the greate s t  remova l of rad ioact ive ma te ria l from the We s t  
Va l l ey s i te would  have the mo st  potent i a l ly p o s itive e ffect o n  t he l o c a l  rea l 
e s tate ma rket . Howeve r ,  there would  be rad ioact ive mate r ia l s  rema ining a t  the 
s i te ,  s ubj ect  to  separate gove rnment de c i s ion mak i ng , unde r any of the a l ter
nat ives (e . g . , the t�o bur i a l grounds , LLW t rea tment fa c i l ity , and l a goons ) . 
Thus , it i s  not c l e a r  that any o f  t he a lte rna t i ve s  woul d s i gn i ficant l y  a l te r  
pub l i c  pe rcept ion o f  ri sks  a t  the s i te . 

Touri sm and Rec reat ion 

I t  h a s  a l so been s ugges ted t ha t  the exi stence of nuc lear  activi ties  at the 
Wes t  Va l l ey s i te , particula r l y  any a c c i dents relea s ing even mode rate amounts 
of radioa c t i v i ty to the env i ronment , wil l  adversely  a ffect l o c a l  tou r i sm and 
recrea t i on .  Howeve r ,  the expe ri ence in Pennsylvan i a  a f te r the Three M i le 
I s land a ccident h a s  shown that the a rea a round the pl ant l o s t  1 - 6% o f  the 
ant i c ipated  numbe r o f  touri st s  during the s umme r s e a s on fo l l owing the acc i 
dent . Pre l i mina ry figure s fo r the 1 980 touri s t  s ea s o n  indi ca ted no cont i nu ing 
TMl - re l a ted imp a c t  ( Pa . Gov . Off . Po l i cy Plan . 1 980 ) . At any ra te , there 
coul d be an a c c i dent unde r any o f  the a ltern a t ives , and , a s  noted p revi ous ly , 
the pub li c  wou l d tend to make j udgements based on theo ret i c a l wo rst-case  
consequences  ra ther than the  improbab i l i ty o f  an a c c ident . 

Sa fety-Re l a ted Soc i a l  Impa c t s  

The re i s  no c le a r  d i s t i nc t ion among a l ternat ives w i t h  re spect  t o  s a fety- re l a ted 
s o c i a l  i mp a c t s  ( see Sec t ions 4 . 3 . 1 0 ,  4 . 3 . 1 1 ,  and 4 . 3 . 1 2  for further  d i s cus s i on) . 
Fo r any o f  the a l terna t i ves , poss i b l e m i t i gat ive mea sure s  w i t h  respect to  
a c c ident r i sks  and i mp a c t s  a re of  two t ypes : ( 1 )  those mea s ures tha t do , in  
fa c t , reduce a c t ua l  ri s ks - - such  a s  c a re ful choice of  contra c tors , qua l i ty 
a s s urance programs , s a  fe ty pro cedures , security , moni to ring , s chedul ing o f  
operat i o n s  t o  reduce con fl i ct s , and i mplementat ion o f  eme rgency prepa redne s s  
pl ans , and ( 2 )  tho s e  mea s ures t h a t  reduce mi s i nfo rma t i on and increase  c redi
b i l i ty o f  indiv i dua l s  and  ins t i tuti ons re spons i b l e  fo r a s se s s ing , m i t i gat ing , 
a nd mana g i ng r i s ks . 

W i th respe c t  to  contra c t o r  s e l ect ion ,  qua l i t y a s s urance , s a fety p ro cedure s , 
secur i ty ,  mon i to r i ng ,  and s c hedul i ng ,  the Depa rtment o f  Ene rgy a l ready ha s 
o rgan i za t i ona l capa b i l i t ies  and fo rma l po l i c i e s  that have i n  t he past  s e rved 
to avoid  o r  reduce r i sks  of a c c i dent s and that wou l d  be app l i cable  to the West  
Va l ley s o l i <i i f i ca t i on p roj ect . These  subj e c t s  a re d i s cus sed in Sec t i ons 4 . 3 . 1 0-
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4 . 3 . 1 2 .  The Depa rtment enV 1 S l ons tha t i t  would have p rime responsib i l i ty for  
deve lop ing ons i te eme rgency-prepa rednes s  p lans , wherea s the  State woul d  coordi
nate o ffs i te p l ans . The cooperat ive ag reement between the Depa rtment and New 
Yo rk State p rovides tha t the Sta te coordinate and integra te l o ca l ,  State , and 
Fede ra l p repa redne s s  p rograms . Further mi t i ga t ive mea s ures woul d  inc l ude 
p rovi ding funds and wo rk force for the program , wi thout unduly burdening l oca l 
and s tate  resources , and conducting appropriate  p ra ct i ce emergency p rogram tests . 

The fo l l owing a re s ome mea s ures  tha t a re intended to reduce m i s i nformat ion and 
inc rea s e  c red ib i l i ty .  There should be p romotion of cand o r  and a c curate and 
amp le fl ow o f  informa t i on among the Depa rtment o f  Energy , other gove rnment 
agenc ies , a nd members  o f  the pub l i c  ( Se c t ion 4 . 3 . 1 2 . 3 ) .  Means fo r a c c omp l ish
i ng thi s m ight i n c l ude regula rly s chedu l ed p rograms to  inform both the  gene ra l 
publ i c  and c i t i zen groups of  the p rogram s ta tus and p rogress  through the 
communicati ons med i a , ta l ks to  l o c a l group s , s chool programs , and s ite  tours . 

4 . 2 . 2 . 3  Equity and D i s tr ibution o f  R i s ks 

One maj o r  s o c i oeconomic  imp a c t  that has  a l ready been under review by Congres s 
(U . S .  Hous e Rep . 1 9 7 7 ; U . S .  Gen . Account . Off . 1 9 7 7 ) and wa s addres sed in the 
spe c i a l  one-year s tudy of Wes t  Va l ley fa c i l i t i e s  commi s s i oned by Congress  
(U . S .  Dep . Ene rgy 1 9 7 8a ; Public  Law 95-238)  i s  the  ques tion o f  equity : spec i 
fica l ly ,  the a l l ocation o f  exi s t ing and future respons ibi l i t ies  among the 
Fede r a l  gove rnment , S ta te o f  New York , a nd indust r i a l  p a r t i cipants . Thi s  
ques tion h a s  been partia l ly resolved b y  legi s la ti on (Pub l ic Law 9 6 - 368 and 
Pub l i c  Law 95 -224 ) , p a rt i cu l a r ly the financ ing o f  the p ropos ed wa s t e  s o l i d i 
f i c a t i on p roj e c t . As evidenced by a ll o c a t i on o f  9 0% o f  the s o l id i f i ca t i on 
p roj e c t  c o s t s  to the Feder a l  government , Congress  views the Wes t  Va l l ey wa s tes 
a s  being l a rgely a nat i ona l respons ibi l ity . (The Federa l government p romoted 
the reproces s ing a ct ivities  that p roduced the wa stes , and much of the fuel to  
be  rep roces sed came from defense p roduction reac t o rs . )  However ,  the fa c t  that 
New Yo rk mus t pay 10% o f  the c o s t s  i s  an ind i c a tion tha t New York must a s s ume 
s ome respons ib i l i ty .  

Although the que s t ion o f  d i s tribut i on o f  financ i a l  c o s ts has  been addres sed by 
Congre s s , there remain numerous que s t ions rega rding the d i s t r ibution of r i s ks 
a s s o c i a ted w i th s o l idi fy ing , s toring , t ransporting , a nd permanently d i spos ing 
o f  the Wes t  Va l l ey was tes . F rom a s o c i a l  impact  point - o f-view , the r i s ks o f  
mos t  concern a re thos e  related to  t h e  radi o l og i ca l na ture o f  the wa s tes  ( the 
nature and probab i l i t ies  of these  r i s ks a re di s cus sed in deta i l  in Section 4 . 1 
and Appendix B ) . For each  o f  the a l ternat ive s d i s cus s ed in thi s  E I S , d i fferent 
peop l e  in d i ffe rent s ta t e s  at di fferent times wi l l  bea r di fferent r i s ks . 
Al s o , even though the Wes t  Va l ley was tes a re l a rge ly a nat ional respons ib i l i t y ,  
s ome s ta t e s  wi l l  n o t  have to  t a ke a ny r i s ks under any of  the a lternatives . 

D i s t r ibut i on o f  R i s ks for  Each A l t e rnat ive 

To date , the peop l e  l iving nea r  Wes t  Va l ley in the State of New York and the 
wo rkers at the s ite  have bo rne a l l  the r i s ks a s s o c i a ted wi th the s torage o f  
the l iquid HLW i n  the t anks . 
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If the s o l i d i f i c a t ion a l te rna tives l a , I b ,  or 2 were imp l emented : 

The peop l e  near  We s t  Va l l ey woul d continue t o  bea r the a d d i t i ona l short
term risks  a s so c i a ted with a few mo re yea rs o f  s to rage o f  the HLW a s  a 
l iqu id , remova l of  the wa stes  from the tanks , s o l idi ficat ion o f  the 
wa s tes , temp o ra ry s to rage of  wa s tes  gene rated during so l id i f ica ti on , and 
final  decontamination and d i smant lement o f  the fa ci l i t i e s . *  

Othe r peop l e  i n  New York S ta te a nd i n  severa l o ther s ta t e s  woul d  sub s e 
quentl y  bea r the s ho rt-term r i s ks a s so c ia ted wi th t ransporta t i on o f  the 
va rious radioac tive wa s tes  to o ffs i te f a c i l i t i e s . ** 

• Long- term r i s ks a s s o c i a ted with dispo s a l  o f  the LLW woul d  be bo rne by the 
peop l e  res id ing in the vic inity of We s t  Va l ley or the res idents nea r  a 
regiona l LLW buri a l  g round . 

Future gene ra t ions i n  other s ta t e s  woul d have to bea r t he l ong-term r i s ks 
a s s o c iated with permanent d i sp o s a l  o f  the HLW and TRU wa s t e s  in a Fede ra l 
repos itory . (Howeve r ,  the purpose  o f  d i sposa l o f  the HLW i n  s o l i d form 
in the unde rground repos i tory i s  to ma ke i t  ext reme l y  unl ike l y  t ha t  
humans might int rude into t he wa s tes and to  i s o l ate t he rad ioactivity  
from the envi ronmen t . ) These  r i s ks wou l d  decre a s e  ove r t ime because  o f  
the rad io a c t ive decay o f  the wa stes . Fo r a l te rnat ive 2 ,  there woul d  b e  
a n  addit iona l s ta te that wou l d  have t o  bea r the short-te rm r i s ks a s s o c i 
a ted wi th temp o ra ry s to rage a n d  term ina l - fo rm p roces s ing of  the HLW . ** 

The s o l i d i f i ca t i on proj ect  wo rke r s  o f  the current generation  wou l d  bea r 
the risks  a s s o c i a ted with exposure to rad ioactivity (highe r individua l 
exp o s u res  than the gene r a l  popula t i o n )  in o rder to reduce the potenti a l  
r i s ks t o  future gene rations . 

Fo r a l terna t ive 3 ( in-tank s o l i di fication ) , the d i s t ribution o f  r i s ks would  be 
subs t a nt i a l ly d i f ferent from a l terna tives l a , I b ,  and 2 :  

A l l  o f  the rad i o a ctive wa s tes - - i n c l ud ing the s o l idi fied HLW , the LLW , and 
the was tes  gene rated during s o l i d i fica t ion- -would be p e rmanen t l y  d i sposed  
a t  Wes t  Va l ley . Thus , the peop l e  l iving nea r  Wes t  Val ley wou l d  bea r a l l  
the risks  t o  future genera t ions , both in the s hort  term a nd the l ong 
term . 

*The exi s ting S t a te - l icensed rad ioactive wa s te-buri a l grounds a re not a pa rt 
o f  the p ropo s ed s o l id i f i ca tion p roj e c t . Future gene ra t ions nea r  We s t  Va l l ey 
woul d  thus continue to bea r the long- term r i s ks a s s o c i a ted with these  buria l 
grounds . 

**There i s  a l so some spent fuel current ly s to red i n  the Wes t  Va l ley spent fue l 
poo l .  D i spos i t ion  o f  this  spent fue l is  not  cons idered to be a part  o f  the 
p ropo sed s o l idifica t ion p roj ect . Howeve r ,  this  spent fue l would  have to  be 
removed and transpo rted to  s ome other s tate  a nd temp o ra r i ly s to red befo re 
the spent fue l poo l coul d  be d i smantled . The poo l i s  cons i de red to  be p a rt 
o f  the main p ro c e s s  bui lding tha t would be di smantled . Eventua l remova l o f  
this  spent fue l woul d  be common t o  a l l  the a lternatives ( s ee Section  4 . 4 ,  
Cumu l a tive Imp a c t s ) .  
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Because  o f  the form o f  the HLW ( s o l id i fied in conc rete)  and the  locat ion 
( in the tanks nea r the surface ) , and because the buildings would be 
entombed instead of d ismantled , the r i s ks to  future generations would be 
greater  than in a l ternatives l a , lb , and 2 ( a d d i t iona l r i s k  because of 
water pathway and potent i a l  human intrus ion , Sect ion 4 . 1 ) . The s e  r i s ks 
would  be s ubstant i a l l y  reduced in about 300 yea rs when mos t  o f  the radi o 
a c t ive f i s s ion products  h a d  decayed away . 

People  in other s ta t e s  would bea r no r i s ks a s s o c i a ted with transpo rtat ion 
and d i spos a l  of wa stes . 

The s o l i d i f i c a t ion p roj ect wo rkers o f  the current gene ration would not 
bea r as much tota l r i s k  ( le s s  exposure to radioact ivity because the 
wa s tes  would no t be handled so  much) , but  they would s t i l l  be taking some 
r i s k  in o rder to reduce the potent ial  r i s ks to future gene ra t ions . 

I f  a lt e rna t ive 4a ( de l ay 1 0  yea rs ) were imp l emented : 

The re would be an inc rea se  i n  the period  o f  t i me tha t the people l iving 
nea r  Wes t  Va l l ey would  have to bea r the r i s ks a s soc i a ted with s to rage o f  
the l i qu id HLW in the tanks . Howeve r ,  i f  a lterna tive 1 a  o r  lb  were 
imp l emented a fter  a lO-year  delay , the r i s ks a s s o c ia ted with tempora ry 
s t o rage o f  the wa s te s  mi ght be reduced o r  e l i mina ted because there would 
be mo re t ime to get a fede ra l rep o s i t o ry and a regiona l buri a l  a rea ready 
to a ccept the Wes t  Va lley wa s tes d i rec t ly ,  w i thout t emporary s t o ra ge . 
The ri sks  to wo rkers wou l d  a l s o  be l es s  beca tise the wa stes  mi ght no t be 
hand l ed so  many t imes . O t herwi se , the r i s ks wou l d  be the s ame as those  
fo r wha tever a l terna t i ve wa s cho sen a ft e r  the  10-yea r delay . 

Fo r a l terna tive 4b ( cont inued s to rage a s  l iquid in  tanks for 1 00 yea rs ) , the 
r i s ks would a l s o  be s ub stant i a l ly d i ffe rent from a l terna t i ve la : 

People l iv i ng nea r  We st  Va l l ey wou l d  cont inue to  bea r a l l  r i s k s , both 
s ho r t  term and long term .  Three t ime s du r i ng the sho rt t e rm ( 1 00 yea rs ) ,  
the r i sks  would be tempo ra rily  inc rea s ed whi 1 e the wa s tes  were b e i ng 
t rans ferred to new tanks . 

The t o t a l  long-term ri sks  to future gene ra t ions would be grea ter  than in 
the c a s e  of a l ternat ive la , prima r i ly because there wou l d  be no ins t i tu
t iona l  cont ro l s  and no new tanks a fter  1 00 yea rs . Thus , peop le might 
i n t rude into the was tes and be exp o s ed to radio a c t i v i ty .  Also , the tanks 
would even tual l y  cor rode and relea se rad i o a c t i v i ty to t he envi ronment . 
The se r i s ks would be subs tant i a l l y  reduced in about 300 yea rs a ft e r  mo s t  
o f  the rad i oa ct i ve f i s s ion p roduc t s  had decayed away . 

Peopl e  in o the r s t a t e s wou l d  bea r no risks  a s so c i a ted wi th t ranspo rtation 
o r  d i spo s a l  o f  wa s tes . 

Wo rkers o f  the cur rent gene ra t ion would bea r les s r i s k  than in a l te rna 
t ive l a ,  but  wo rke rs  of  future gene ra t ions wo uld s t i l l  have to t a ke s ome 
ri s ks when the liquid wa s tes  we re trans fe rred to new tanks  and dur i ng 
mon i t o r ing and maintenance o f  the shut-down contamina ted fa c i  1 i t i e s . 
After 1 00 yea r s , the re would be no ins t i tu t i ona l con t ro l s  and , thus , no 
wo rke r expo sures to radioact i v i ty .  
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Thus , for  a l l  the a l te rnative s , the re would be  unequa l d i stribution o f  r i s ks 
with respect to : geograph i c  location , time , and between worker s  and the 
pub l i c . 

4 . 3  INSTI TUTI ONAL I S SUES 

4 . 3 . 1 Standa rds for  High-Level Was te D i sposal  

Both the Nuclear  Regulato ry Commis s ion and the Envi ronmenta l Protection Agency 
have regulato ry respons ibi l ities  to ensure the safe  hand l ing and d i sposal  o f  
high- leve l radio a c t ive wa stes  (HLW ) . The NRC h a s  i ssued i t s  final rule 
rega rding l i cens ing p ro cedures for d i sposal  of high- level radioactive wastes  
in  geol ogic repos itories  (U . S .  Nucl . Reg . Comm . 1 9 8 1b ) and a p roposed rule  
1 0  CFR 60 spe c i fying techn i ca l c r i te r i a  for  s i t ing , des ign , and performance of  
the  repository a s  wel l  as  des i gn and  p e r fo rmance o f  the wa ste package (U . S .  Nucl .  
Reg . Comm . 1 9 8 1 c ) . The EPA i s  dra fting a p ropo sed rule 40 CFR 9 1  on  envi ron
menta l s tanda rds and Fede ra l radiation p ro te ction  gui dance for management and 
d i sposal  of spent fuel , HLW , and transuranic wa stes . 

The Department o f  Energy has the respons i b i l i ty to deve lop technology for the 
sa fe ,  pe rmanent d i sposal  o f  these wa s te s . The current philosophy for  HLW 
d i sposa l is to speci fy s tanda rds for  a tota l was te pa ckage , of which was te 
form is  only one a spect . A d i s cus s i o n  o f  thes e  respons ibi l i ties  and a s umma ry 
o f  the current status o f  regula t ions and o f  was te - fo rm technology a re given in  
Appendix B ,  Sections B . 2 . 1 and B . 4 . 2 .  

For any o f  the act ion a l te rnat ives (i . e . , a lte rnatives l a , 1 b , 2 ,  and 3 ) , the 
dec i s ion-ma king , deta i led planning , and cons truction activities  for  the p ro 
posed Wes t  Va l l ey wa ste s o l i d i fi ca tion pro j e c t  must p roceed in consonance with 
the devel opment o f  wa s te s tandards and suppo rting technology . For  these 
a l te rna t i ves , this  plann i ng ha s a l rea dy begun under  the legis l a tion for  the 
Wes t  Va l l ey HLW s o l i d i f i cation p roj ect . 

S e l e ct i on o f  the wa s te s t anda rds and deta i led p l a nning for the Wes t  Va l ley 
was t e  s o l i di ficat ion p roj ect  wi l l  be ve ry c lo s e ly coo rdinated with , and based 
on , t he l atest deve l opment s w i th respect to HLW o f  the Envi ronmenta l P rotection 
Agency , Nuc lea r Regulatory Commi ss ion , and Depa rtment of  Ene rgy . I t  is unl ike ly 
tha t in-tank s o l id i fi ca t i on o f  the Wes t  Va l ley wa stes in  cement (a lterna t ive 3 )  
would meet the fina l s tanda rds . 

For  the del ayed-a ct i on a l te rnat ive 4a , the re wou l d  be ten mo re yea rs before 
any a c t i on is ta ken and , thus , ten more yea rs for the wa s te s tanda rds to  be 
f i na l  i zed befo re the Wes t  Va l l ey detai led p lanning begins and before the 
wa stes  a re actua l ly s o l i d i f i ed . 

For t he no-act ion a l t e rnat ive 4b l cont inued s t o rage i n  tanks ) , the wa s te 
c r ite r i a  become a moot i s sue . 

4 . 3 . 2  T ranspo rtat i on Regulations and Juri s d i ctions 

The t ransportation of ra d i oact ive mate ria l s  is subj ect  to the regulations and 
j ur i s d i ct ion  of many Fede ra l ,  s tat e ,  and l ocal  autho r i t i e s . Al l was tes gener
ated dur i ng t he was t e  s o l i d i f i c a t ion proj e c t  wi l l  be subj ect  to those contro l s . 



4-59 

Four Fede ra l agenci e s  tha t have s igni fi cant j ur i s di ct ion over s hipments of  
radioa ct ive ma te r i a l s  a re the Dep a rtment o f  Transportat ion , the Nuclea r 
Regu l a t o ry Comm i s s ion , the Interstate Comme rce Commi s s ion , and the Depa rtment 
of Ene rgy : 

The Depa rtment o f  Transp o rtat ion (DOT) ha s p rima ry respons i 
b i l i ty f o r  i s s u ing regu l a t ions fo r the sa fe transpo rta ti on o f  
a l l  haz a rdous ma teria l s , including radioactive materia l s . The 
DOT regulat ions app ly to a l l  shippers and ca r r ie rs o f  radio
a c t ive mate ria l s  except fo r shipments made  on Fede ra l government 
vehi c les . 

The Nuclea r Regula tory Comm i s s ion (NRC ) i s s ues  addit iona l 
regula t ions for certa in highly rad ioa c t ive mate r i a l s  s uch a s  
spent fue l and HLW . Those  regu l a tions app ly to  a l l  NRC l i cen
s ees . The NRC regu l a t i ons a ls o  app ly in certa in cases  to 
comme rcia l ca r riers  . 

. The Inte rstate  Comme rce Comm i s s ion regula tes rate s , cha rges , 
and condit i ons o f  truck and ra i l  s e rv i ce s  oper a ting in inter
s tate commerce . 

. The Depa rtment o f  Energy exe rts opera t iona l control  o f  the 
s hipment a ct ivities  of i t s  " gove rnment-owned" cont ra cto rs . 
Except fo r s hipments made on government- owned vehicles , a l l  
Depa rtment s hipments  a re s ubj e c t  to DOT regu l a t i ons . B y  the 
Department I s own interna l di rectives , the additi ona l s a fety 
standards imposed by NRC a l s o  app ly to  Department shipments ,  
a l though the a dminis trat ive requi rements o f  NRC do not apply . 

Although s ome memo randa o f  understand ing between the va rious Federa l a gencies  
have been negot i ated to  c l a r i fy the ove rlapping j ur i s d i c t ions , there a re s t i l l  
severa l a reas  that a re not c l e a r  relative t o  the Wes t  Val ley p roj ect . 

Severa l state  and l o c a l  gove rnments have i s s ued regulations and p a s s ed statutes 
tha t impose  res trictions on s hipments of radioactive materi a l s . A l though the 
U . S .  Congre s s  has , by s ta tute , given DOT preempt ive regu l a t o ry autho r i ty over 
s ta t e  and l o c a l  j ur i s d i ct ions in the matter  o f  transportation o f  rad i o a c t ive 
ma teria l s , many state  and loca l a utho rities  have cha l lenged DOT ' s  a utho r i ty in 
that rega rd . In  some c a s e s , DOT has  lega l ly ruled a ga ins t the s tate  a nd loca l 
j ur i s d ictions . In one s uch c a s e , the ci ty o f  New Yo rk ha s f i l e d  s u i t  against  
DOT , cha l lenging DOT ' s rul ing . The intent o f  Congre s s  seems clea r in its  
p reamb l e  to the enabl ing DOT legi s la tion : s ta tes  and cities  a re not to  impose  
a ny regu l a t ions o r  l aws that a re incon s i stent with DOT regu l a t i ons . Unti l  the 
cha l lenges a re dea l t  with , perhaps by furthe r Congre s s i ona l legi s la t ion , the 
degree to  whi ch shipments from Wes t  Va l ley a re adve rs e ly a ffected by state  and 
l o c a l  res t r i c ti ons is not known . 

I t  i s  a l s o  not tot a l ly c lea r j us t  what e ffect the ca rriers I ta r i ffs  and 
ope rating res t r ictions wi l l  have on Wes t  Val ley s hipments . A i r  and water  
shipments a re not being s erious ly cons idered ; highway ca rriers  s eem wil l ing to  
t ransport nuc l e a r  mat e r i a l s  without undue res t r i c t ions . The nat ion ' s  ra i lroads  
have been engaged in l it igation with i ndu s t r i a l  and  governmenta l s hippers by  
ra i l  for nea rly 10  yea rs . At one t ime , the ra i l roads  refused to  ca rry spent 
fuel or HLW except under spec i a l  t ra in condi tions , with commensurate high 
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t a r i ffs , and s ome ra i l roads  re fused t o  c a r ry them at  a l l .  The I nte r s t a te 
Conune rce Conuni s s ion has  rul ed aga inst  the c a r r i e rs i n  each  c a s e , and the 
Fede ra l courts  have uphel d  the shippe rs . Howeve r ,  the ra i l  c a r r i e rs a re s t i l l  
pers i s tent i n  the i r  demands fo r spe c i a l  t ra i n s and h i gh fre i ght ra tes . 
Furthe r l i t i ga t i on i s  l i ke l y ,  a l though the ra i l roads have app a rent l y  g iven up 
the i r  a l leged right of refus a l  to c a r ry nu c le a r  s h ipments . 

Que s t ions have a l so been ra i sed a s  to whe the r certa in ra i l roads a re s a fe 
enough to c a r ry haza rdous ma te r i a l s  o f  any kind . Roadbed s ,  espec i a l ly i n  the 
Ea s t ,  and ra i l road-owned ra i l ca rs a re o ften be l ow s tand a rds . Because sh ipp ing 
c a s k s  fo r spent fuel and HLW a re des i gned to wi thstand s e r i o u s  ra i l  a cc idents , 
this  should no t p resent a rea l p ro b l em . Ra i l ca rs a re a l s o  spec i a l l y  bu i l t  and 
mainta ined to p rovi de inc reased  s a fety a s surances . 

I t  should be  po inted o u t  that 1 9 9 7  i s  the p roj ected da te fo r the ava i l ab i l ity  
o f  a Feder a l  repos i to ry fo r d i spo s a l  o f  the  s o l i d i f i ed We s t  Va l ley HLW and TRU 
was tes ( Se c tion 4 . 3 . 3 ) . Fo r pu rpo s e s  o f  ana lys i s  in t h i s E I S , i t  i s  a s s umed 
tha t the e a r l ie s t  date for ava i l ab i l i ty of a reg i ona l buria l g round fo r the 
We s t  Va l l ey LLW would be 1 9 9 0 . Ove r the next ten o r  mo re yea rs , the laws and 
regul a tions gove rning the t ranspo rt a t i on of rad i oa c t ive wa s tes  can change , and 
perhaps s ome of the j ur i s d i c t i ona l p rob lems w i l l  be re s o l ved . At this  t i me ,  
the re a re no c l e a r  di fferences be t ween a l te rna t i ves  1 and 2 - - tha t i s ,  be tween 
the te rminal  wa s te- form a l te rn a t ive a lld the i n t e r i m  wa s te- form a l te rna t i ve - 
w i t h  respe ct t o  the j u r i s d i c tiona l  p rob l ems and regu l a t i ons fo r t ranspo rt ing 
the rad i o a ctive wa s tes  gene ra ted d u r i ng the prop o s ed p roj e c t . For a l t e rna
t ive 3 ( in-tank s o l idi fica t i on )  and .11  terna t ive 4b ( cont inued s to rage in 
tanks ) , there a re no i s sues re l ated to t ranspo rt a t i on because no wa s t e s  would 
be shipped o f fs i t e .  Fo r a l ternat ive 4a , t he re wou l d  be a delay o f  a t  lea s t  
1 0  yea rs  during whi ch t ime the ins t i tut i ona l i s sue s  could b e  re s o lved . The 
reader is re fe rred to Append ix B ,  Sect i on B . 5 , fo r further d i s cus s ion of this  
s ubj ect . 

4 . 3 . 3  Ava i l ab i l ity o f  a Federal  Repo s i to� 

The Dep a r tment o f  Ene rgy ha s de c ided to  adopt a s tra tegy to deve lop mined 
geo l og i c  repo s i to r i e s  fo r d i s p os a l o f  conunercia l l y  gene rated h i gh- l eve l and 
t ransuranic  wa s t e s  ( U . S .  Dep . Ene rgy 1 98 1 a ,  1 9 8 1 c ) . 

Imp lementation o f  thi s  nat i ona l wa ste  d i spos a l  s t rategy w i l l  result  in the 
e s tab l is hment of ope ra t ing geologic  repo s i t o r i e s . The exac t  date of ope r a tion 
depends upon a numbe r o f  va r iable s , whi ch wi l l  be dete rmined only by the 
out come o f  exis ting p rog rams . Exami nat ion o f  potent i a l  repo s i to ry s i tes in a 
va riety o f  geo l o g i c  envi ronments with diverse  rock types might ind i c a te that a 
s ite in bedded o r  dome s a l t  i s  p refe r red fo r the init i a l  repo s i t o ry ,  s ince the 
cons t ru c tion t ime fo r a repo s i t o ry in s a l t  could lead to  the ope r a t ion o f  a 
repos i to ry in 1 99 7 . On the o the r hand , i f  furthe r examinat i on indi cates  that 
a repo s i to ry in h a rd rock  ( such a s  granite ) woul d be p r e fe rab le , cons truction 
in that medium woJld requ i re mo re time b e fo re the ope r a tion o f  a repo s i t o ry 
cou ld begin . Furthe rmo re , a l l owances made fo r othe r  unce rtaint i e s - - such a s  
the t ime requ i red fo r l icens ing p ro ceed i ngs o r  fo r co l le ct ion o f  more extens ive 
p re l im ina ry da ta  than currently p lanned p r i o r  to the l i cens ing p ro ceed ings - 
could re s u l t  i n  fu rthe r delay o f  ini t i a l  repos i to ry ope r a t ion . 
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For thi s E I S , i t  wa s a s s umed tha t a Fede ra l repos i to ry wou l d  be ava i lable  to 
rece ive s o l i d i fied wa s tes  in 1 99 7 . The a l te rna t ives mos t  a f fected by the 
ava i labi l i ty of a Fede r a l  repo s i t o ry wi th rega rd to time a re the t e rmina l 
wa s te - form a lternat ives 1 a  and Ib ( see S e ct ion 2 ) . I f  a repo s it o ry i s  not 
ava i l able unt i l  s ome t ime a f t e r  1 9 9 7 , the pe riod of temp o r a ry s to rage of the 
s o l i di fied wa s tes  at Wes t  Va l ley would be extended , po s s ibly by 20 yea rs . 
Thi s would not s igni f i cant l y  a l �er  the envi ronmenta l imp a c t s  ( S e ction 4 . 1 )  o f  
these  a lt e rna t ives , nor would i t  a l te r  the ove ra l l  compa rison among a l terna
t ive s . A l t e rnative 2 ,  l eading to  an inter im-wa s te fo rm , would be a ffected 
mo re by the ava i l abi l i ty o f  an o ffs i te Fede ra l  wa s te fa c i l i ty for conve rt ing 
the inte rim f o rm to a te rmina l fo rm than by the ava i l ab i l i ty o f  a Fede ral 
repo s i t o ry .  Al t e rna tive 3 ( i n-tank s o l i d i f i ca t ion)  and a l te rna t ive 4b ( con
ti nued s t o rage in tanks ) wou l d  no t be a f fected by ava i lab i l i ty o f  a Fede ral 
repo s i t o ry ,  but under  e i ther a l te rnat i ve t he s i te would become a defacto 
repo s i t o ry .  Fo r the delayed-a c t i on a l t e rna t ive 4a , the t ime would no t be s o  
cons tra i ning . Ac t ion wou l d  not begin fo r 1 0  yea rs o r  mo re , a n d  t h e  ea r l iest  
the was tes  could  a ctua l l y  be sol i di fied wou l d  be in the l a te 1 99 0 s . I f  the 
repos i to ry wa s s t i l l  not ava i l able in 1 99 7 , there wou l d  be a need fo r tempo ra ry 
ons i te s t o ra ge a s  in a l te rna t ive 1 a . 

4 . 3 . 4  Pa rt i c ip a t i on by the U . S .  Nuc l ea r  Regu l a to ry Comm i s s ion  

The State  o f  New Yo rk and the comme rc i a l  ope r a t o r  a t  Wes t  Va l ley , Nu c lea r Fuel 
S e rv i ce s , we re j o intly l i censed by the U . S .  Nuc l ea r  Regulatory Comm i s s i on to 
operate the nuc lea r fue l rep roce s s i ng fa c i l i t i es . I n  a cco rdance wi th the 
l eg i s l a t i on fo r the p roposed  wa s te s o l i di fi ca t i on p roj ec t , the S t a te of New 
York and the Dep a r tment of Ene rgy submit ted an app l i cat i on to the Nuc l ea r  
Regula to ry Comm i s s ion fo r a l i cens i ng amendment p rovi d i ng fo r the demons t ra 
t i on [ Pub l i c  Law 9 6 - 368 , Sect i on 2 ( b) ( 4 ) ( D ) l .  A l i cense amendment , p rovi d i ng 
fo r t ransfe r of the f a c i  l i t i es to the Depa rtment fo r the dura tion of the 
demons t ra t i on p roj e ct , wa s granted in  Septembe r 1 9 8 1  ( U . S .  Nuc l .  Reg . Comm . 
1 98 1 a ) . In  addi t i on ,  the Dep a r tment o f  Ene rgy and the Nuc l ea r  Regul a t o ry 
Commi s s i on entered i nto an agreement wh i ch p rovides that  " review and con s u l 
t a t ion by the Comm i s s ion purs ua n t  to thi s subsect i on sha l l  b e  conduc ted 
i nfo rma l ly by the Commi s s i on and s ha l l  not i n c lude n o r  req u i  re fo rma l 
p rocedures o r  a c t i ons by the Comm i s s i on purs uant to the Atom i c  Ene rgy Act o f  
1954  " [ Pub l ic  Law 9 6 - 368 , Sect i on 2 ( c ) ( 1 ) ] .  A f t e r  the Depa rtment o f  
Ene rgy ma kes a de c i s i on and s ubmi t s  a p l an fo r the wa s t e  s o l i d i fi ca t i on p roj e c t , 
the Nuc lea r Regu l a to ry Commi s s ion is  to  comment on the p l an . Then , i f  t he 
Depa rtment o f  Ene rgy "does  n o t  rev i s e  the p l an t o  meet obj ect i ons s peci fied in 
the commen t s  o f  the Commi s s i o n , the S e c reta ry sha l l pub l i s h in the Fede ra l  
Regi s te r  a deta il ed s ta t ement fo r not s o  revi s i ng the p la n " [ Pub l i c  Law 9 6 - 368 , 
Section 2 ( c ) ( 1 ) ] .  Deta i l s  o f  the o f f i c i a l i n t e ra c t i ons  have been wo rked out 
in the Memorandum of  Unde rstand i ng between the  Depa rtment and Commi s s i on ( U . S .  
Dep . Ene rgy 1 9 8 1 d ) . 

4 . 3 . 5  D i sp o s a l  o f  Tox i c  Subs tances (Ni t ra te Sa l t  C a ke ) 

Dur ing the course  o f  env i ronmental ana l ys i s  fo r d i sposa l o f  the s a l t  cake 
p rodu ced i n  the sep a ra ted s a l t / s l udge opt ion l ea d i ng t o  a t e rm i na l  wa s t e  f o rm 
( a l t e rna t ive l a ) , s ome que s t i on a ro s e  a s  to  the potent i a l  chem i ca l  t ox i c i ty o f  
thi s  LLW because o f  i ts h igh content o f  ni t ra t e  sa l t s . S i nce t h i s  sa l t  cake 
would be s l ight ly rad i oa c t ive , i t s  d i sp o s a l wou l d  be i n  a c c o rdance wi th app l i 
cable  l i censing requi rements . The chemical  tox i c i ty o f  L LW h a s  been s t ud i ed 
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by the Co�nis s i on ( U . S .  Nuc l . Reg .  Co� . 1 980 ) , but n i tra te s a l t - ca ke wa stes  
we re not  cons ide red . The Envi ronmental Protec t i on Agency does not have spec i fi c  
c ri t e r i a  w i t h  respect t o  d i spo s a l  o f  non rad i oa c t ive n i t ra t e  s a l t s . Howeve r ,  
the Agency does have c ri teria  with respect to the concent ra t ions o f  n i t rate-
n i t rogen (N)  fo r dome s t i c  wa t e r  s upp l y :  spec i fi ca l ly ,  l eve l s  should not  be 
g rea te r  tha n  1 0  mg/ L  of n i t ra t e s  a s  n i t rogen ( U . S .  Envi ron . P rot . Agency 1 9 76 ) . 

Because the quant i ty o f  s a lt cake (mos t l y  s od i um n i t r a t e )  t o  be d isposed would 
be l a rge and beca use  it wou l d  be s l i gh t l y  rad i oa c t i ve , s tr i c t  c r i t e r i a  would 
have to be app l ied to  the d i  sposa l of  this  wa s t e  in a reg i ona l bur i a  1 ground . 
One impo rtant cons i de rat ion for  buria l o f  the s a l t  cake woul d  be  p revention o f  
a ny s i gni f i cant cont a c t  b y  wa t e r  tha t m i ght ca rry ra d io a c t i ve ma teria l s  away 
from the huria  I s i  te o ( See Sec t i on 4 . 2  fo r a d i s cus s i on o f  poten t i a l  impa c t s  
and po s s i b l e  m i t i ga t ive mea s ures . )  

4 . 3 . 6  I nt e ra c t i o n  w i t h  I nd i a n T r i be s  aud Canad i a n ,  New Yo rk State , 
a nd Loca l Gove rnment s 

T h e  i n t e ra c t  i on o f  t he Depa rtment o f  Ene rgy wi th  the S t a t e  o f  New Yo rk i s  
s pe l l ed o u t  i n  the We s t  Va l ley l egi s l a t i on ( U . S .  Cong ress  1 9 8 0 )  and in the 
U . S .  Depa rtment o f  Ene rgy/New Yo rk S t a t e  ( 1 980 ) coope rat ive agreement . 

I t  i s  expec ted that , unde r n o rma l condi t i ons , t he re would h e  no s i gni fi cant 
i mpa ct on I n d i a n  wa t e r ,  a i r ,  l and , peop l e , et c .  A l t hough one t r i he , the 
Cat ta ra ugu s , i s  I oca  ted downst  ream from Wes t Va l l ey ,  the I i quid e ff l uents  
wou l d  be i l l comp l i a nce w i t h  ex i s t i ng S ta t e  and F e d e ra l regu l a t i ons and s hould  
not  s i gn i C i cant ly a f fect  down s t ream users . Unde r cond i t ions of  a maj o r  
a c c i dent  i nvo l v i ng re l ea se o f  radi oa c t i v i ty t o  the env i ronment ,  the t r iba l 
gove r nme n t  w o u l d  b e  b ro ugh t i nto t h e  eme rgency respons e ·  a ct i v i t i e s  ( s ee S e c 
t i o n  4 . 3 . 1 0 ) . The  t r i b e s  i n  wes te rn  New Yo rk wi l l  be p rov i ded cop i es o f  this  
E I S  and o t he r  p roj e c t  do c ume nt s .  

'fht' Depa r t me l l t  w i l l  i nt e ra c t  w i t h  l o c a l gove rnment s  o n  an  ongo i ng ba s i s .  
These gove rnmf'l1 ts wi l l  b e  Oi l  t he p roj e ct ma i l i n g l i s t .  They w i l l a l s o  rece ive 
n o t i c e s  o f  mee t i ngs  a nd cop i e s o f  a ny s ta tus  repo rt s .  The eme rgency p l anning 
wi l l  he coo rd i na t ed w i t h  l o c a l a u t h o r i t i e s  ( Sec t i on 4 . 3 . 1 0 ) . 

I t  i s  expe c t ed t h a t  under  l\o rma l cond i t i ons f o r  a llY o f  t h e a l t e rna t ives , the re 
wo u l d  be no lIIaj o l- i n t e ra c t i o n b e tween the u . S .  Depa rtment o f  Ene rgy/New Yo rk 
S t a t e  a n d  t he Cana d i an gove rnment  s i nce t he re s h ou l d  be no s ign i f i cant i mp a c t s  
t o  Ca na d i a n v.'a te r ,  a i r ,  l and , peop l e ,  e t c .  T h e  Cana d i an government wil l be 
k E' p t  a b r e a s t  o f  th(> We st  Va l l ey a c t i v i t i e s  t h ro u g h  d i s t r i b ut i on o f  ma teria l to 
t il t' G r e a t  La k e s  Wa t e r  Qua I i  ty Hoa rd of the I nt e rnat i ona l J o i nt  Co�i s s i on .  
Unde r  cond i t i on s  o f  a ma j o r  a c c i de n t  i nvo l v i ng re l ea s e  o f  rad i oact ivi ty t o  the 
f' nv i r o nme n t , t h E' Ca n a d i a n gOVf'rnfllPnt  wo u l d  be b rought i n to t he eme rgency 
r e s po n s l' a c t i v i t i l' s  ( s ee Sec t i on 4 . 3 . 1 0 ) . 

I t  i s  expec t ed t ha t  t h f's e i n t e ra c t i ons wou l d  b e  s imi l a r  fo r any o f  the a l t e r 
I la t i vt's  f o r t he We s t Va l l t' y  wa s te so l i d i f i ca t  i on p roj e ct . 

S t, c t i o ll  1 7 0 ( d )  o f  t he A t om i c Ene rgy A c t  o f  1 954 , a s  amended by Pub l i c Law 85 -
2 �) 6  ( t i l e  " P r i c £' -Ande r son Ac t " )  au t ho r i zes  t he Depa rtmen t o f  Ene rgy " t o  ent e r  
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i nto agreements  o f  i ndemni fica tion with its cont ra ctors  for the cons t ruction 
o r  ope ra tion o f  [ nuclea r ]  p roduc tion  or  ut i lization  fa c i l i ti e s  . . . .  " The 
Depa rtment has  determined tha t the p ropo sed Wes t  Val l ey s o l id i ficat ion fa c i l i 
t i es qual  i fy a s  a "product ion f a c i l  i ty" a s  def ined in depa rtment p rocurement 
regula tions (U . S .  Dep . Energy 1 9 79 ) . Thus , under the terms of the contra ct  
fo r ope ra tion o f  the  We s t  Va l ley s o l i d i f i c a t ion  fa c i l i ty (U . S .  Dep . Energy 
1 98 1 b ) , the Depa rtment a g rees  to indemni fy the contractor  o r  a ny other persons 
who may be  l ia b l e  for pub l i c  l iab i l i  ty up to $500 mi l l ion a g a i n s t  cla ims 
a r i s ing out o f , or in  connect ion wi th , the contractual a ct iv i ty . The indem
n i ty app l ies  to cove red nuclea r inc idents that ( 1 )  take p l a ce at a contract 
locat ion , ( 2 )  a rise  out o f , or in , the course of t ranspo rta t i o n  o f  source , 
spe c i a l  nuc lea r ,  o r  by-p roduc t mate r i a l  to o r  from a contra ct loca t ion , o r  
( 3 )  invo lve i tems p roduced o r  del ivered unde r  the p rime contra c t . T h i s  a g ree
ment i s  without l im i ta t i o n  rela t ing to ava i la b i l ity o f  funds and without 
refe rence to  a ny exception  ba sed upon mis conduct , bad faith , or neg l i gence on 
the pa rt o f  the contra c t o r  or  subcontra cto r .  

4 . 3 . 8  Acceptance of the Wa stes  by Othe r  S ta tes  

The que s tion o f  whether other  s ta t e s  would a ccept wa s tes  from the p roposed 
We st  Va l ley s o l idi f i ca t ion p roj ect a rose  during the scoping .p roce s s . Seve ra l 
s ta t e s  have a l ready taken i n i t i a t ives to p rohibi t  o r  l imit  both d i sp o s a l  and 
transporta t i on of rad ioa ctive wa stes  from other states  (U . S .  Nuc l . Reg .  Comm . 
198 1 d ,  Green a nd Z e l l  1 98 0 ) . The lega l i t ie s  o f  these i n i t i a t ives (espe c i a l ly 
Federal  ve rsus s tates ' right s )  w i l l  l i ke ly be  unresolved fo r some t ime . A l s o , 
how each state  may spe c i f i ca l ly view the Wes t  Va l ley wa stes  cannot be deter
mined . Some s tates  may t a ke a ve ry na rrow viewpo int a nd not a l l ow t ransporta
tion , d i spos a l ,  s torage , or  p roce s s i ng because New Yo rk has  lega l t i tle to  the 
wa ste s . Under the recent Wes t  Va l ley legi s la t i o n , New Yo rk w i l l  not rel in
qui sh t i t l e  to the wa stes , and the U . S .  Depa rtment of Ene rgy i s  spe c i f i ca l ly 
forbidden to ta ke t i t l e  to the wa s tes . Furthe rmore , s ta t e s  may change the i r  
pos i tions when regiona l compacts  fo r LLW di spo sa l a re nego t ia ted . 

This  que s t i on o f  accepta nce by the s tates  i s  espe c ia l ly impo rtant fo r a l te rna 
t ives 1 and 2 ,  s ince the high- leve l , TRU , and low- leve l wa s te s  generated 
during the s o l i d i fication  p roj ect would be transpo rted through a nd di sposed of 
i n  other s t a te s . For a lternat ive 2 ,  the re woul d  be  a n  a dd i tiona l i s s ue in  
tha t s o l id i f i ca tion  o f  the  HLW to a n  interim form would be  fo l lowed by  tempo
ra ry s torage a nd a second p roce s s ing o f  the inte rim fo rm to the t e rmina l form 
i n  another s ta te , with additiona l gene rat i o n  o f  TRU and low- leve l  wa s tes . For  
a l te rnative s  3 a nd 4b , this  institutiona l que s t ion would not be  a p roblem 
s ince a l l  wa stes  would  rema i n  at the Wes t  Va l ley s i te . For a lternat ive 4a , 
there would be 1 0  mo re yea r s  for this  i n s t i tutiona l i s sue to b e  reso lved . 
This  que s tion i s  addres sed furthe r in Section  � . 2 . 2 . 3  under the d i s cu s s ion o f  
equity . 

4 . 3 . 9  Payments In Lieu of Taxes 

On June 4 ,  1 9 8 0 , Gove rnor Hugh Ca rey o f  New York s igned As sembly B i l l  No . 8 1 9 3 - B  
r e l a t ing to  tempora ry wa s te repo s i tories . Among i t s  p rovi s ions , t h e  statute 
inc luded a new s e ct i o n , added as an amendment to the Pub l i c  Lands Law ,  a utho r
i zing payments  to  p rovide S tate  aid to offset  the decrease i n  tax revenue that 
ha s occurred a s  a result  o f  the d i s continua t ion  o f  p rivate  owne rship o f  s ome 
of the fa c i l i t i e s  a t  the Wes te rn New Yo rk Nuc lear  Service Cente r .  This  State 
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a id i s  to be equa l to the amount levied aga i n s t  the fac i l i t i e s  on the last  
a s se ssment ro l l  compl eted in 1 9 80 . Thus , there would be  i n te ri m  reI ief  fo r 
the l o c a l  gove rnment ,  but none o f  the a l te rnatives  fo r the p roposed We s t  
Va l ley wa s te sol idification  proj e c t  envis i ons hav i ng any o f  the p rope rty o r  
fa c i l i ties  under p rivate owne r s h i p  w i th taxable s t a tus . 

4 . 3 . 1 0 Emergency Prepa rednes s  

Emergency p repa redne s s  w i l l  b e  very impo rtant with respect  t o  mit i ga t i ng the 
e ffects o f  any potenti a l  a cc idents o r  o the r haza rdous i nc i dents  du r i ng the 
s o l idi fica t ion p roj ect . This app l i e s  to a c t i vi t i es a t  Wes t Va l ley a s  we l l  a s  
to  a ct ivities  away from Wes t  Va l ley . The eme rgency p repa rednes s  effort wi l l  
be  d i rected a t  p otentia l s i tua t ions that may cause , o r  threa ten t o  cause , 
haza rds a f fect ing the sa fety and hea lth o f  both wo rkers a nd t he public  o r  
result ing in damage to the env i ronment o r  p rope r ty . F o r  the We s t  Va l ley 
proj ect , radiological  ha z a rds w i l l  be o f  p r ime conce rn . 

Current ly ,  al though the s ite  is  s t i l l i n  a s a fe shutdown cond i t ion , the eme r
gency p l a n  is s t i l l  i n  e ffect tha t wa s s e t  up under  the Nuc lea r Regul a t o ry 
Comm i s s i on ' s requi rements for the Nuc le a r  Fuel Service ' s  rep rocess ing a c t i vi
ties  ( unde r 1 0  CFR 5 0 ) . After a dec i s i on i s  made among the a l t e rnat i ves  fo r 
the p roposed wa s te s o l i d i f i cation proj e c t  and a fte r deta i l ed proj ect p lans 
become ava i lable , a new eme rgency p la n  w i l l  be p repa red to comp ly with Depa rt
ment regu la tions and to be comp a t i b l e  with New York S ta te ' s  emergency plan and 
any a pp l i cable regulat ions o f  the Federa l Eme rgency Mana gement Agency and the 
Nuc le a r  Regul a t o ry Comm i s s ion . No maj o r  a c t iv i t i e s  wi l l  take p l a ce unt i l  this  
p lan is  ready . 

For  a l te rnat i ve l a , the eme rgency p lans fo r p roj ect  cons t ruc t ion and opera t ions 
at the Wes t  Va l ley s ite would be under the j o int j urisd i c t ion of the Depa rtment 
of Ene rgy and the S tate  of New York . The Depa rtment wou l d  t a ke the lead ro le 
fo r ons i te a ct ivities , the State for offs i te a ct ivities . Cons truction and 
ope rat ion a c t i v i t ies would be ca rried out unde r a p r ime Department contractor 
( see Section 4 . 3 . 12 ) . I t  is  the Depa rtment ' s  pol icy to  have maj o r  contra cto rs 
be respons i b le for p lanning and imp lementing eme rgency mea s ures within  the 
s i te b ounda ries . The cont ra ctor would a l s o  be respons ible  fo r p lanning fo r 
incidents tha t might have an impact  beyond the s i te bounda r ies . This  ove ra l l  
p lan would  de l ine a te a rra ngements and agreements  among the contra cto rs , loca l 
autho ri t i e s , S tate and Federal agencies , a nd the Canadian gove rnment ,  a s  
approp riate . The Depa rtment wi l l  ensure tha t the contracto r ' s emergency plans  
and response capabi l i ties  meet a l l  app rop riate  s tanda rds and  p rovide adequate 
p rotection . 

Currently , there a re nume rous change s be ing made in the gui dance and criteria  
fo r emergency p repa redne s s  p lans . The current Depa rtment guidance documents 
include the DOE/ERDA Manua l ( U . S .  E nergy Res . Dev . Admi n . ,  undated ) and 10  CFR 
5 0  (U . S .  Nucl . Reg . Comm . , unda ted ) .  As a re sult  o f  the Three M i l e  I s l and 
rea c t o r  acc ident , a new document t i tl ed "Criteria  for Prepa ration and Eva lua 
t ion  o f  Radiological  Emergency Response Plans and P repa redne s s  in Suppo r t  o f  
Nuclear  Powe r P l a nt s "  has  been i s s ued b y  the U . S .  Nuc lea r Regula t o ry Comm i s 
s ion  a n d  Federa l Emergency Management Agency ( 1980 ) . Although t h i s  document 
was p repa red for nuclea r powe r p la nts , the ba s i c  p h i l osophy of eme rgency 
p reparedne s s  w i l l  be app l i cable to  the p roposed a ct ivities  at Wes t  Va l ley . 
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Both the Dep a r tment and its cont ractors w i l l  use thi s document as guidance in 
p repa rat ion of the s o l idi fication  p roj ect emergency p lans . 

The eme rgency p lan wil l i n c l ude the fol l ow i ng gene ra l catego r i e s : 

1 .  Ass ignment o f  respons ib i l i ty ( o rgan i za t i ona l cont rol , both ons ite 
and o f fsit e )  

2 .  Eme rgency response s upport  a n d  res o u rces  

3 .  Eme rgency c l a s s i fi cat ion sys tem 

4 .  No t i fi ca t i on methods 

5 .  Eme rgency commun i c a t ions 

6 .  Pub l i c  educa ti on and i n fo rma t i on 

7 .  Eme rgency fa c i l i t i es and equi pment 

8 .  Accident a s s e s sment 

9 .  Protec tive re sponse 

1 0 .  Rad i o logical  exp o s u re con t rol 

1 1 .  Med i cal  and publ i c  hea l t h  s upport 

1 2 . Recove ry and reentry p l ann i ng and p o s t - a c c ident ope ra t i o'ns 

1 3 .  Exe r c i s e s  and dri l l s 

1 4 .  Rad i o l o g i c a l  eme rgency response t ra i n i ng 

15 . Respons i b i l i ty fo r the p l ann i ng e f fo r t : deve l opmen t ,  pe r i od i c  
rev iew , and d i s tr i but i on o f  eme rgency p l ans . 

The Depa r tmen t  a l s o  has a Rad i o l ogica l A s s i s tance P l an  (RAP)  fo r each reg iou . 
The Wes t  Va l ley p roj ect  i s  located in Reg i on 1 unde r the j u r i s d i c t i on o f  t he 
Dep a r tment ' s  Brookhaven A rea O f f i ce . Depa rtmen t re s o u rces , s uch a s  the 
Lawrence Live rmore Labo r a t o ry ' s  Atmosphe r i c  Re lease  Adv i s o ry Capab i  l i t i es 
(ARAC ) s e rvices  ( Knox et a 1 . 1 9 8 0 ) , can be c a l l ed upon to  s uppo rt a response 
to an  i n c i dent a t  the Wes t  Va l l ey fa c i l i ty ( s ee a l s o Sect i on 4 . 3 . 1 ] , Secu r i t y 
and Sa fegua rds ) .  

I t  sho uld  be noted tha t emergency p l a n s  and response p roced u res  wi  1 1  a I s o  be 
requi red to cope wi th othe r types o f  ons i te emergen c i e s - - s ll ch as f i re , persona l 
inj ury , and adve r s e  weathe r condi t i ons . I II add i t i on , s i nce t he re f e rence  
a l ternative wou l d  i nvo l ve handl i ng of  toxi c chemi ca l s  (e . g . , d u r i ng decon
tam i na t io n )  and o i l ( e . g . , eme rgency gene ra t o rs , con s t ruct i on e q u i pment ) ,  a 
S p i l l  P revent i on Cont ro l and Count e rmea s ures ( S PCC ) p l an w i  1 1  be deve l oped 
( 40 CFR 1 1 2 ) . Eme rgency response p ro cedu res w i l l  a l s o b e  deve l oped unde r the 
Na t i ona l O i l  and Ha za rdous Sub s t ances Po l l u t i on Cont i ngency P l al l  ( 40 CFR 1 5 1 0 )  
t o  dea l wi th any o f fs i te re lea ses . 
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Fund i ng for the eme rgency p lanning and respons e capa b i l i t i e s  wi l l  be p a r t  o f  
the ove ra l l  p roj ect  c o s t s , whi c h  a re funded 9 0% by the Fede ra l gove rnment 
( Congre s s iona l app rop r iations ) and 1 0% by the State of New Yo rk . 

Al t e rna t i ve l a  would  a l s o  i nvo lve many o ffs i te s h ipments o f  rad ioa c t ive wa stes : 
a s s umed 4800 km ( 3000 mi l es )  to a Fede ra l rep o s i t o ry for the s o l id i fied HLW 
and the TRU was te s  and 640 km ( 400 m i l e s ) to a regiona l burial  ground for the 
L LW and s a l t  cake . Regu l a t ions gove rni ng the t ransportat ion of thes e  was tes  
a re d i s cus sed in Append ix B ,  Sect ion B . S .  If  a n  a c c ident occurred dur i ng 
t ranspo rtat ion , the eme rgency p lan for whateve r s tate  the a c c ident occurred i n  
wou l d  be  a c t i vated . A l s o , t h e  Rad i o logi c a l  Ass  i s tance Plan  (RAP ) and the 
Fede ra l I n t e ragency Radi o l ogica l As s i stance P l a n  ( IRAP )  would be ava i lable  to 
s uppo rt the s t a t e ' s  response e f fo rt . The s tate  and Federa l  p l ans  could be 
a c t i va ted at any t ime of the day o r  night . 

For  a l t e rna t i ve l a , a l l  the radi oa c t i ve was tes  genera ted during the so li d i fi 
ca t i on proj ect  wou l d  b e  d i sposed o f fs i te . The HLW and TRU wa stes  wou ld even
t u a  l ly be p l aced i n  a Fede ra 1 repo s  i t o ry when it became ava i l a b l e . The 
Depa r tment w i l l  have sepa ra t e  eme rgency p l ans  fo r t h i s  rep o s i to ry .  The LLW 
and sa I t c a ke wou l d  be dispo s ed in a regional buri a l  g round . I t  i s  expected 
tha t  the s ta t e  havi ng this regi ona l burial  ground wi l l  have p r ima ry respon s i 
b i l i t y fo r eme rgency p l ann ing a t  the b u r i a l  s i te . 

The eme rgency p l ann i ng fo r a l t e rna t i ve I b  would be  the same a s  fo r a lterna 
t i ve l a .  Fo r a l t e rnat ive 2 ,  there wo uld b e  an add i t iona l need for  emergency 
p l ann i ng at  the o f fs i t e  f a c i l i ty for s to r i ng/hand l i ng/proces s i ng the interim
fo rm wa s tes  i nt o  f i na l  form .  The se  a ctivities  would be a very sma ll  add i t ion 
to  t he a c t i v i t i es at a Fede ra l wa ste-p ro c e s s ing faci l ity .  Potent i a l  eme rgen
c i e s  a t  the sma l l add i t i ona l fa c i l i ty for the Wes t  Va l l ey wa s tes  would be 
i nc l uded i n  the ove ra l l eme rgency p l a nning fo r the Federa l wa s t e  faci l ity . 

Fo r a l t e rna t i ve 3 ,  emergency p l ann i ng at  We s t  Va l ley would be the s ame a s  fo r 
a l t e rnat i ve l a . Howeve r ,  there wou l d  be no t ransportat ion and d i sp o s a l  o f  
wa s t e s  o f fs i te and , t h u s , 1 10 need fo r r e l a t ed eme rgency p lanning . 

Fo r a l t e r n a t i v e  4a (de l ay 1 0  yea rs ) , cu rrent eme rgency p l ans would rema i n  in  
f' f f e c t  unt i l  a n  a c t i o ll a l te rnative i s  cho sen . F o r  a l t e rna t i ve 4b  ( conti nued 
s t o rage in t a nks ) , the Depa rtment wou l d  not be invo l ved in eme rgency p l a nning 
s i l l c e  t h p re wou l d  b e  no s o l id i f i ca t i o n  p roj ec t .  The s i te  owne r ,  New Yo rk 
S ta t e ,  wou l d  be respon s i b le fo r eme rgency p l a nn i ng . 

4 . :l . 1 1  ��5_u r i ty and S� feglla rds 

4 . 3 . 1 1 . 1  Ove rs i ght  o f  S e c u r i ty Fun c t i o n s  

C u rr e n t l y ,  the We s t  Va l l ey fac i l i t i es  a re be i ng ma inta i ned in a s a fe shutdown 
c o n d i t i o n unde r a new sa fegua rds and securi ty sys t em ( c a r r i ed out by the new 
s i t e o p e ra t o r  [ We s t  Va l l ey Nuc l . Se rv o  Co . I nc . 1 9 82 ) ) .  For the p roposed 
wa s t e  s o l i d i f i c a t i o n p roj e c t , the Depa rtmen t of Ene rgy , Sa fegua rds a nd Security 
D i v i s i o fl , h a s  p r i ma ry respons i b i l i ty for  de fin i ng secu r i ty requi rements  at  the 
We s t  Va l l ey s i t f' . The fa ci l i ty w i l l be s u rveyed , a t  lea s t  annua l ly ,  to eva l u
a te t he a d e qua cy o f  phys i ca l  p rotec t i on prov i s ions . I n  addit i o n , s u rveys wi l l  
b e  conduc ted a s  o ften a s  i s  nece s s a ry t o  ma i nta i n  a h i gh s tand a rd o f  p erfo rmancE 
The D e p a r tme n t  c u r rel l t  ly ope ra tes  s i te s  conta ining rad i o a c t ive wa s t e  bur i a l  
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grounds , spent fue l pool s ,  and chemi ca l  proce s s i n g  fac i l i t i e s .  Depa rtment 
p o l i cies  that app ly to  those s i te act i vi t ies  w i l l  be app l ied to the Wes t  
Va l ley ope ra t i ons . 

4 . 3 . 1 1 . 2 Planni ng Ph i los ophy 

The p ropo s ed s ol i d i f i ca t i on p roj ect  wi l l  have a graded sa fegua rds and s e c u ri ty 
sys tem fo r p ro tecti on o f  rad i oa c t i ve ma ter i a l s , specia l nuclear  materia l s , 
cla s s i f i ed i n f o rma t i on , and p rope rty . Stand a rd s  and requi rements , wh i ch a re 
s peci fied i n  s eve ra l Depa rtment Orders that a re pe riod ically  upda ted , provi de 
the ba s i s  for  a sys tem o f  det e rring , p revent ing , responding to , and e ffec
t ively countera c t i ng the ma levo lent  perp e t ra t ion of  ha rm ful a c t s  such as  
ons i te rad i ological  sabotage o r  the ft  of  radioact ive ma teria l s .  

The ph i l o s ophy for  p ro te c t ion aga i n s t  s abotage/ theft a t  t he Wes t  Va l l ey s i te 
wi ll be c l ea rly o ne o f  p revention . 

The cons equences o f  ons i te sa botage o r  t h e f t  a re very s t rongly dependent on 
the wa s t e  fo rm and s i te l oca tion . 

4 . 3 . 1 1 . 3  Al terna tive la  

Wes t  Val l ey Nuclear  S e rvices  Company , Inc . , has  been s e lected by  the  Departmen t 
o f  Energy a s  the s i te opera to r .  The company has e s tabl i shed a securi ty o rgan i 
zation  to p rovide for  t h e  t ra ini ng and equipping o f  qua l i fied p e rs onnel i n  
accordance w i t h  Depa rtment o rders and d i rect ives and wi l l  develop a Safegua rds 
and Securi ty Plan to dea l with special  nuclear  ma teria l s , rad ioact ive ma ter i a l s , 
p e rs onnel , fa c i l i t ies , and equipment in a no rmal operat ing envi ronment . 

P rotection  o f  the Wes t  Va l ley faci l i t ies  f rom a c t s  o f  violence , des tru c t ion , 
the f t , o r  sabotage wi l l  be  enhanced by ons i t e  phys i ca l  s e cu r i ty and by con
tro l l ed a cces s to  the s ite . About 1 00 hecta res ( 2 5 0  a c res ) o f  the 1 35 5 - hectare 
( 3345 -a cre ) s i te i s  the f enced -in  p rotected a rea . The fence w i l l  be equ ipped 
w i th securi ty devi ces such as  c l o s ed- ci rcu i t  tel evi s i on and night l i ght ing . 
Cont ro l over a reas  adj a cent t o  the fence wil l be  p rovided by period i c  p a t ro l s . 
Acces s  t o  the p ro te cted a rea wi ll  be l imited and contro l l ed by a rmed s ecur i t y  
p e rs onnel . Contro l s  w i l l  include techniques s uch a s  badge s , s ea rches , s ecurity 
c l e a rance s , and e s co rted v i s i tors . Emp loyee veh i c l e  pa rking wi l l  be outs ide 
the fence . Securi ty monitoring w i l l  be p rovided f rom a spec i a l  communica t i ons 
cent e r  tha t  wi l l  be manned 24 hours  per day . This center will  have radio and 
t e lephone channel s f o r  communicat ion with s ecurity p e rsonnel and with loca l  
law enfo rcement a genc ies . I t  w i l l  be equipped w i th eme rgency powe r and a l a rms , 
and a l l  equipment wi l l  be periodi ca l ly t e s ted . 

Response to  s e cu r i ty incidents wi ll  be handled by the ons i t e  s ecurity fo rce , 
s upp lemented a s  neces s a ry wit h  response from l o c a l  law enfo rcement agenc i es , 
the New York State  Pol ice , and the Federa l Bureau o f  I nve s t iga t i on (FBI ) .  The 
FBI wi l l  a s sume ope ra tiona l control o f  a l l  maj o r  s ecurity incidents . The FBI 
and the Depa rtment of Ene rgy wi l l  put into e ffec t  a p rep lanned c r i s i s -management 
system that wi l l  be in  d i re c t  commun i ca t ion  wi th s everal  resources and w i l l  be 
coordinated with the s i te emergency p lan . 

Offs ite  shipment o f  radioactive was te s  wi l l  confo rm with  appropriate  Dep a r t 
ment s ecurity requirement s  fo r shipments  o f  i rrad i a ted ma teria l s . P r ima ry 
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res pons i b i l i ty for  security d u r i ng t rans portat ion wi l l  be  that  o f  the sh ippe r . 
Upon a r r i va l a t  e i the r a Fede ra l repos i t o ry o r  a regi ona l b ur i a l  s i te ,  s ecuri ty 
w i l l  become the respons i b i l i ty o f  the rece i ve r .  Tn the event o f  a secu r i ty 
i n c ident in t rans i t , the re sponse wi l l  be  t he s ame a s  previous ly de s c r ibed 
under the eme rgency p repa redne s s  program . 

4 . 3 . 1 1 . 4 Secu r i ty Requ i rements  for  t he Other A l te rna t i ves  

'11;. 
Sa fegua rds arid secu r i ty requ i rement s wou l d  be about  the s ame for  a l te rnat ives 
and 2 .  The l eve l o f  p rot e c t i on requi red fo r a l te rna t ive 3 ( in - t ank s o l id i f i 
c a t ion)  wou l d  be l e s s  when corre l a ted w i t h  the pos s i b le cons equences ;  i n  
add i t ion , n o  o f fs i te t ransport a t i on wou l d  b e  i nvo l ved . A l t e rna t i ves  4 a  and 4b 
wou l d  req u i re a med ium l eve l of s a fegua rds and s e c ur i ty  to ove rsee the s i te  
and the HLW . Howeve r ,  thi s prote c t i on woul d  be t he re spons i b i l i ty of  the 
Sta te of  New York a nd not the Dep a rtment s i nce there  wou l d  be l IO  s o l i d i fi ca 
t i on p roj e c t . 

Except for  the opt i on o f  fused s a l t  (wh i c h  wo u l d  requ i re a h i ghe r l evel o f  
p ro te c t i on because o f  t he i nt e r im  fG rm ) , l Ione o f  t he va r ious o p t i ons to  the 
abov£> a l ternat i ves  wou l d  s i gn i f i cantl y a l te r  the l eve l o f  s a fegua rds and 
sec u r i ty . 

4 . 3 . 1 2  Se l e ct i on o f  Cont r a c t o rs and Qua l i t y Ass urance 

Many c i t i zens ' conce rns about  env i ronmenta l ,  hea l th ,  and s a fe ty i s s ues re l a te 
to the p l anning and mana gemen t o f  t he p ropo sed wa ste  s o l idi f i ca t i on p roj e c t . 
These c i t i zens seek  to ensure that  p rocuremen t dec i s i ons re f l e c t  an  awa rene s s  
o f  the potent i a l  env i roruuent a l . hea l th ,  and s a fety imp a c t s  and tha t moni to ring 
and qua l i ty a s s u rance p rograms p rov i de for  the adj us tment  o f  mi t i gating mea 
s u res a s  ne ces s a ry .  

Fo r a l l  the a c t ion a l t e rna t ives ( I ,  l b ,  2 ,  and 3 ) , the qua l i ty a s surance 
p rogram wou l d  be admi n i s te red by the Depa rtment of  Ene rgy th rough t he s i te 
ope ra to r .  Unde r current legis l a t i on , the Depa rtment wou l d  no t be invo lved fo r 
the n o - a c t i on a l t e rnat ives ( 4a and 4b ) .  

The Dep a r tment wi l l  perform annua l envi ronment a l , hea l th , s a f e ty , secur i ty , 
and pro pe rty ma nagement app ra i s a l s  and p ro curement revi ews to  eva�uate  the 
contra c to r ' s pe rformance , p rogres s ,  and conformance with i ts contractual  
ob l igat ions . T he cont ra c t  wi th Wes t  Va l ley Nll c l e a r  Services  Company , I nc . , a 
who l ly- owned sub s i d i a ry of  the We s t inghouse E l e ct ric  C o rp o r a tion (U . S .  Dep . 
Ene rgy 1 9 8 1b ) , i .s a cos t -plus- f i xed- fee cont ra c t , w i t h  an option f o r  the 
Dep a r tment to  conve rt to  a cos t -p l us -awa rd- fee incent i ve- type cont ra c t . 
Should t he Depa rtment exe r c i s e  i t s  option  to  conve r t  to an  incent ive- type 
cont ra c t , the awa rd  fee eva l ua tion c r i te r i a  would  be in  a c c o rdance w i t h  es tab
l i shed Depa rtment p ro cedures ( U . S .  Dep . Ene rgy 1 9 7 8b ) . 

An e f fe c t ive Qua l it y  As surance Prog ram wi l l  be imp lement e d  during the ini t i a l  
p lanning phase o f  the a l te rnat ive s e l ec t ed and continue th rough fina l c leanup . 
Thi s p rogram wi l l  p rovide the admin i s t r a t ive contro l s  and qua l i ty a s s urance 
p rovi s ions ne ce s s a ry to ensure that a l l  a ct ivi t ies  a re ca rried out i n  a 
sys tema t ic a nd contro l led manne r ,  to  m i n im i ze r i s k  to  the hea l th and s a fe ty o f  
personne l . 
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The Qua l ity As s u rance Program wou ld encomp a s s  a l l  qua l i ty- re l a t ed a c t iv i ties  
inc lud i ng des ign , fab r i ca t i on , inspect i on , test ing , operations , ma i ntenance , 
and shipping . 

4 . 3 . 1 2 . 1 Ope ra t i on s  

The p o t ent i a l  fo r adve rse env i ronmenta l impa cts  wi l l  b e  grea test  du r i ng the 
operati ons pha se  of the p roj ect . There fo re , in t he sp i ri t  of the Na t i ona l  
Envi ronmenta l  Pol i cy Act and a ccompany i ng Counc i l  o n  Envi ronmen t a l  Qua l i ty 
( 19 7 8 )  regu l a t ions , thi s E I S  has bef'n p repa red very early in t he dec i s i on 
ma k i ng p ro ces s .  

The Depa rtment wi 1 1  obta i n  any nece s s a ry envi ronmen t a  1 ,  hea I th ,  a nd sa  fety 
p e rmits  and wi l l  a l s o  p repa re t he Sa fety Ana l ys i s  Repo r t .  Aft e r  a l l  pe rmi t s , 
rep o rts , and concurrences a re f i na 1 i zed , t he con t ra c t ing o f f i c e r  w i l l a u tho r i ze 
cons t ruction and / o r  ope rat i ons a c t i v i t i f' S  to beg i n .  The Depa rtme n t  w i l l 
moni tor  comp l i ance w i th env i ronmell ta l , s a fe t y ,  and hea l t h  req u i reme n t s  unt i l  
u l t i mate comp l e t i on o f  the p roj e c t , p roj ec t  c l o s e ou t s , ce rt i fi cat i on o f  t he 
s i te ,  and return o f  the f a c i l i t ie s  t o  t he State o f  New Yo rk . Fina l l y ,  the 
Depa rtment  wi l l  cert i fy the envi ronmenta l condit ion of t he s i t e . Al l cont ra c t  
c Lo s eouts wi l l  then b e  f i na l i zed . 

4 . 3 . 1 2 . 2 C i t i zen Pa rt i c i pa t i on 

C i t izens we re i nvi ted to p resent  thei r comments on the s cope o f  the E I S  and 
had an oppo r t un i ty to conmlent on t he dra ft E 1 S .  Th i s  type o f  p ub l i c  pa rt i c i 
pat i on is  cal led f o r  unde r regu l at i oIls o f  the Counc i l  on Env i ronmen ta l Qua l i t y  
( 1 9 78 )  fo r i mp l emen t i ng the Na t i ona l Env i ronment a l  Po l i cy A c t .  

No rma l l y ,  the re i s  n o  p rov i s ion fo r d i rec t  pub l i c  p a rt i c i p a t i on i n  t he 
Depa rtment ' s  p ro curement a c t i v i t i es and no p rovi s i on fo r rout i ne publ i c  p a r t i 
c i pa t ion i n  p roj ect imp l ementa t i on a c t i v i t ies . Howeve r ,  the Depa rtment i n tend s 
to ful ly i n fo rm t he publ i c  about the We s t  Va l l ey Demon s t ra t i on Proj ect . 1 t  
ha s a s s i gned i ts opera t i ng con t ra c t o r ,  Wes t  Va J ley Nuc l ea r  S e rvi ces Compa ny , 
I nc . , t he re spon s i b i l i ty for  i mp l emen t i ng a p ub l i c  commun i ca t i ons p rogram . I n  
add i t i on t o  p rov i ding informa t i on about  the p roj e c t  t o  the pub l i c ,  t he p ro g ram 
wi ll be sens i t i ve t o  l o ca l  c i t i zen cOIl ce rns . Spec i f i c  fa cet s of the p rogram 
a re t o  be based on mee t i ng the i n fo rma t i on needs of t he co�nun i ty a s  t hey a re 
a s ses sed , to ach ieve b a l a ll c ed and i nfo rmed pub l i c  i n t e ra c t i on w i t h  t h E' p roj ect . 

I n  add i t i on to d i rect i n t e ra c t i on w i t h the commun i t y and i t s l eaders , t lte  
fo l l owing spe c i fi cs  a re i nc l uded a s  pa r t  o f  the commun i ca ti ons p rogram : 

As ses sment o f  commun i ty i nf o rma t i on needs  and conce rns 
Proj e c t  fact  s heets  
Emp l oyee speakers  b u reau 
Fa c i l i ty open house a nd t ou r  
Med i a  i nvo lvement  

4 . 3 . 1 3  Seismi c C riteria 

The que s t i o n  of wha t s e i sm i c  c r i t e r i a  sho u l d be app l i ed to the p roposed wa s t e 
s o li d i f i c a t ion p roj ect has been d i s cussed  in  Append i x  B ,  Sect i on B . 3 .  1 .  I .  
Th i s  qU6!s t i on i s  espe c i a l ly rel evant to a l t e rna t i ve s  I ii , I b ,  a lld  2 whe n> there 
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woul d b e  extens ive opera t ions within t h e  existing p roce s s ing buil ding o r  in a 
new fa c i l i ty (Sect ion 2 . 2 . 1 ) . A l t hough the s e  c ri teria  wi l l  p robably  not be  
r e s o lved by  t he t ime one of  t he a l t e rnatives mus t be chos en for the  was te 
s o l i d i fi c a t ion proj ect , app rop riate des i gn c r i teria  wi l l  be  estab l is hed by the 
Depa rtment and s a fety ana lyses wil l  be  perfo rmed to ve rify comp l iance with 
such c r i te ri a . I t  appears  a t  thi s  t ime that use o f  the exi s ting bui lding may 
be accep tab le . Howeve r ,  s ince unce rta inties  rema in , further det a i led s a fety 
ana lyses wi l l  have to  be made when mo re deta i led des i gn/ ope rations info rmation 
becomes avai lable .  If  the l i ke l ihood of  an acc ident proves to be  unac cep
tab l e , s t ructural mod i fi c a t ions o f  the exis t ing bui lding or cons t ruction of a 
new bui l d ing woul d be requ i red . Th is  may delay s tart  o f  the s o l idi fication 
p roj ect . For  a l t e rnat ive 3 ,  t he que s t ion o f  s e i smic c r i t e r i a  i s  not a s  s igni 
f i cant an i s s ue .  F o r  a l t e rna t ives 4a and 4b , there would be a delay o f  a t  
l ea s t  1 0  yea rs  during wh ich th i s  ins t i tutional i s sue would be res o l ved . 

4 . 3 . 1 4  Spent Fue l S t o rage 

As d i s cussed  i n  Sect i on 1 . 5 . 1 ,  the Depa rtment i s  no longe r  cons ide r ing use o f  
t he ex i s t i ng Wes t  Va l ley spent fuel poo l i n  an  away- from- reacto r (AFR) spent 
fue l s t o rage program . Howeve r ,  for  a l t e rnat ives la , 1b  and 2 ,  there would 
s t i l l  be s ome ins t i tutiona l i s sues rega rding the spent fuel s to rage that woul d  
n e e d  t o  b e  reso lved befo re thes e  a l t e rnatives could be implemented .  Under  
t hese  a l te rn a t ive s , i t  was  a s s umed that  the  ent i re ma in p ro ce s s ing buil ding , 
i n c l ud i ng t he exi s t i ng spent fuel p oo l , would be dismant led . Thus , t he spent 
fue l that i s  current ly b e ing s to red in the pool wou l d  have to be removed and 
t ranspo r ted to s ome other s ite  for e i ther d i s p o s a l  (.e . g . , in the Fede ral  
rep o s i t o ry )  or  furthe r s to rage . The re wi l l , therefore , have to  be  s ome 
Il ego t i a t i ons among the owners  of t he fuel , the S t a t e  of New Yo rk , the Dep a r t 
ment o f  Ene rgy , and t he approp r ia te autho r i t i e s  a t  t h e  s i te to which the fuel 
wou l d  be s h i pped . 

Fo r t he t e rminal  wa ste- form a l t e rnat ive l a , there is  an option to use  the 
ex i s t i ng fue l pool  to s to re the s o l id i fied HLW unt i l  a Federa l rep o s i t o ry i s  
a va i l ab l e  ra t h e r  than use a new tempora ry HLW s to rage fac i l i ty .  Thi s  could be  
a c comp l i s he d whi l e  l eav ing the  exi s t ing spent fuel  in the  poo l . (The re may 
n o t  be s u ff i c i ent spa ce  in  the poo l to  s to re the l a rger volume of  HLW p roduced 
t l iide r a l t e rnat ive l b . )  

Fo r t h e  i n- t ank s o l i d i f i ca t ion a l te rnat ive 3 ,  no ins t i tut iona l conf l ict  between 
t he was t e  sol i d i f i ca t i o n  p rogram and spent fuel sto rage is appa rent . The 
spe n t  . fue l p o o l  could  continue to be  used for s t o ring t he existing spent fue l 
wh i I e  the res t  o f  the fa c i l i t y  was decontaminated and entombed . Eventua l l y ,  
t he flle l wou ld  b e  removed . 

Fo r a l t e rnat i ve 4a ( d e l ay 1 0  yea rs ) ,  there would be mo re time t o  reso lve any 
i nst i tu t i onal  i s sues , and f o r  a lternat ive 4b , there i s  no apparent confl i c t . 

4 . 3 . 1 5 Ava i l ab i l i ty o f  a Fede ra l Wa s te Proce s s ing Fa c i l i ty 

T h e  comp l e t ion o f  a l te rnat ive 2 ( inte rim form)  i s  cont ingent on the ava i l 
a h i l i ty o f  a Fede ra l wa s t e  p ro ce s s ing fac i l i ty f o r  conve rt ing the inte r im- form 
v,'a stes  to  a t e rmina l form s u i ta b l e  for  d i sp o s a l  in a rep o s i t o ry .  Such a 
fa c i l i ty may be l ocated  a t  any o f  the Federa l s i tes  that have l a rge amounts  o f  
H L W .  C u r rent l y ,  a f i na l  env i ronment a l  impact sta tement h a s  been i s sued f o r  a 
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de fe n s e  wa s te p roces s i ng faci l i ty a t  the Savannah Rive r P l ant  i n  A i ken , South 
Ca ro l ina ( U . S .  Dep . Ene rgy 1 9 82 ) . A dec i s i on ha s not yet been made rega rd ing 
thi s  p roposed fac i l i ty ,  and Congre s s  ha s not approved fund ing fo r the p roj ect . 
I n  addit ion , thi s fa c i l i ty would  not have p rovi s ion for  handl ing , s to r i ng , 
trans fe r ring , and p roces s ing Wes t  Va l ley interim- form wa s tes . I f  a l te rna 
t ive 2 we re imp l emented , there i s  a pos s i b i l i ty tha t the interim- fo rm wa stes  
would  have to s tay in s t o rage s omewhe re f o r  many yea rs unti l  a Federa l wa s te
p roce s s ing fa c i l i ty b e came ava i l ab le . 

4 . 3 . 16  Compl iance wi th the Wes t  Va l ley Demons tra t ion Proj ect  Act  

A l te rna tives  1 a  and 1b  would comp ly with the  Wes t  Va l ley Demons t ration  T ro j e c t  
Act ( Appendi x  C ) . Al terna t i ve 2 would n o t  comply because t h e  Wes t  Va l ley 
fa c i l i t ies  would not be  used fo r p repa r i ng the wa s tes  fo r d ispos a l ; they would 
be  u s ed only for p repa r i ng the wa s tes  to an inte rim fo rm fo r s hipment and 
later  offs i te p repa ra t i o n  for  d isposa l . Alternatives 3 and 4b would  not 
comp ly with the Ac t ,  p rima r ily  because the was tes  wou ld not be s o l i d i fied and 
t ransported to  a repos ito ry . A l t e rnative 4a would  a l s o  not comp ly wi th the 
Act because th i s  a lternative only de lays the dec i s i on rega rd ing d ispos it ion o f  
the HLW . 

4 . 4  CUMULATIVE IMPACTS 

Implementation o f  any o f  the a l te rnatives w i l l  res u l t  in additi onal impacts  
not  di rectly related to any speci f i c  a l t e rna tive but  whi ch may have a cumul a 
t ive impact in  the fo rseeable future . The cumulative impa ct s a s so ciated wi th 
any o f  the a lternat ives a re those a s so c ia ted with ma intenance o f  the rema inder  
o f  the s ite and d i spos i ti on o f  the  spent fuel . Al though the Depar tment of  
Ene rgy had  been cons idering use  o f  the Wes t  Val ley fue l s to rage pool  in an 
Away-From-Reacto r ( AFR) s to rage p rogram , the Depa rtment is d i s continuing i ts 
efforts  to p rovide Fede ral  AFR spent fuel s to ra ge . The Depa rtment i s  inc reas 
ing i t s  effo r t s  o n  spent fuel s to rage to  deve lop techno logies  that wi l l  a l low 
uti l it i e s  to increase s pent fuel storage capac i t i e s  at reactor  s i te s . Thus , 
the re a re no cumul a tive impacts  with AFR fue l s to rage a t  Wes t  Va l ley . 

The spent fue l s t o rage pool  a t  Wes t  Va l ley currently conta ins about 1 65 MTU o f  
spent fue l . I t  i s  n o t  nece s s a ry for t h i s  fue l to b e  removed f rom the exi s t ing 
s to rage pool  to  a l l ow s o l i d i f i cation  of the l i qu i d  HLW. Howeve r ,  i t  i s  not 
fea s ib l e  to  decommi s s ion the exi s t ing fa c i l i ty by d i smant lement (as a s s umed in  
a lt e rnat i ves  la , 1b , and 2 )  with the  fuel s t i l l  i n  s to rage . Hence , the impacts  
a s s oc iated with removing thi s  fuel and t ransp o rt ing it  1600 km ( 1000 m i le s )  to  
a s to rage pool  a re given to indi cate the magnitude o f  these  imp a ct s . S ince 
t h i s  fue l wi l l  have to  be  removed f rom We s t  Va l ley a t  s ome t ime for a l l  a l te r
na tive s , these  impa cts  a re app l i cable  to  a l l  a l t e rnative s  cons i d e red i n  thi s  
E I S . However ,  the t ime a t  whi ch these  impacts  occur  could va ry . 

In  a s s e s s i ng the environmental impacts  a s s o c i a ted wi th movemen t  o f  thi s  fue l , 
i t  has  been a s s umed t ha t  the fuel i s  t ranspo rted by t ruck  to a s t o rage p o o l  
1 6 0 0  km ( 1 000 mile s )  from Wes t  Va l l ey . The o cc up a ti ona l d o s e  for thi s movement 
i s  e s t imated to be about 1 5 0  person- rems - -about 50 pe rson- rem fo r loading the 
fuel into s h ipping casks  at Wes t  Va l ley , 60  person- rem during t rans i t ,  and 
40 p e r s on - rem to  unload the fuel a t  the s t o ra ge fac i l i ty .  The pop u l a t ion r i s k  
i s  e s t imated to  be  about 1 9  person- rem , p rima r i ly to  the popul a tion a l ong the 
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t ransp o rt route . The nonra d i o l og i ca l i mpacts  f rom this  t ransporta t i on wou l d  
be s imi l a r  t o  those given i n  Tab l e  4 . 23 fo r a tmosphe r i c  po l l u tants . About 
1 inj u ry and no dea ths wou l d  res u l t  f rom th i s  t ransp o r t . 

The envi ronment a l  imp a c t s  a s s o c i a ted w i th ma i ntenance o f  the s i te cons i s t  o f  
an  annua l occupa t i ona l dose o f  1 6  pers on- rem a nd a n  annua l popul a t i on dose  o f  
0 . 55 person- rem ( see Appendix  B ,  Section B . 7 . 3 . 1 ) .  These  impa cts  wi l l  con
t inue to  occur inde f i n i t e l y  unt i l  act ions a re taken by the re spons i b l e  agency 
to c l ean up the s i te . 

4 . 5  M I T I GATIVE MEASURES 

Fo l l owing is  a di s cus s ion of addit iona l mea s u res  that might be taken to avo i d , 
reduce , o r  o the rwi se  mitiga te the predic ted envi ronmenta l imp a c t s . Mi tiga t ive 
mea s ures  w i l l be det a i led fu rthe r in t he Depa rtmen t ' s  record o f  de c i s ion to be 
pub l ished in the Fede ral Regi s te r  a fte r one of the a l ternat ives is chosen . 

4 . 5 . 1 M i t iga tive Mea s ure s  Common to A l l  Al terna t ives 

4 . 5 . 1 . 1  Gene ra l 

The most e f fect ive gene ra l m i t iga t i ve mea s u re is  to have a s ound management 
and qua l i ty a s s u rance sys tem for a l l  s tages  of a p roj ect , from des ign through 
p rocurement , cons truction , opera t ion , and Hna 1 c l eanup . The Dep a r tment o f  
Ene rgy ha s a fo rma l sys tem that p rovi des  for cons i de ra t i o n  o f  envi ronmenta l ,  
hea l t h ,  s a fe ty ,  and s o c i oeconomi c facto rs throughout a l l  pha s e s  o f  a p roj ect  
( U . S .  Dep . Energy 1 980a , 1 9 8 0 b ) . Certa in a spects  o f  this  system ( eme rgency 
p repa redne s s , secur i ty and sa fegua rds , s e l e c t ion of cont ractors , and qua l i ty 
a s s urance ) a re d is cus s ed i n  mo re deta il in Sect i on 4 . 3 .  

Envi ronmen ta l mon i t o ring i s  a mitigative meas ure in the sense that it  can 
ident i fy imp a c t s  whi ch may need mitiga t ion . Monitoring would be the respon
s ib i l i ty of the Dep a r tment of Ene rgy and would be carried out by the opera ting 
cont ra c tor  in coope ra ti on w i th the New York State Depa rtment o f  Environmenta l 
Cons e rvat i o n .  With respect  to  the ongo ing ma intenance a c t ivit i e s  a t  the s ite , 
the Depa rtment conducted an i ndus tri a l  hygiene and s a fety aud i t  and an envi ron
menta l a nd occupa tiona l s a fety revi ew i n  October 1 9 8 1 i n  p repa ration for its  
takeove r o f  the  s ite . In  general  i t  was found tha t t he exi s t ing envi ronmental  
a nd personne l monito ring is  tho rough and that the fac i l i ty i s  i n  reasona b ly 
good cond i tion  wi th regard to s a fe ty . Howeve r ,  the re i s  a need for  updating 
s ome o f  the procedures and equipment , and s ome conventi ona l ( nonrad iologica l )  
sa fety ma tters  need co rrec tive a c t i o n .  A s ecurity review ha s b e e n  conducted . 

P reop e ra tional mon i to ring o f  the s i te would  begin a t  lea s t  one yea r  p ri o r  to 
ini ti a t ion o f  any s igni fi cant a ct i on . I ts purpo se  would be  to ( 1 )  e s tab l i sh 
b a ckground leve l s  o f  radio a ctivity , nonradioactive p o l l utants , and toxi c  
mate ria l s , and ( 2 )  i dent i fy spe c i f i c  p athways f o r  human exp o s u re and/ o r  env i 
ronmenta l s t re s s  a s  a b a s i s  for  de termining the nature o f  t he subs equent 
operat iona l env i ronmental monito ring p rogram . The operationa l  monitoring 
p rogram would dete rmine ( 1 )  whether  c onta i nment and cont rol  o f  s ite operations 
a re functioning as p lanned , ( 2 )  whether a nd to what extent environmenta l 
leve ls  o f  radioactivity re lea sed f rom the s ite comp ly w i th the Dep a rtment ' s  
p o l i cy and appl i cable  s tanda rds , and ( 3 )  the ove ra l l  imp a c t  o f  ope r a t ions on  
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the envi ronmen t . Qua l i ty a s s u rance  wi th respect  to  samp l ing a nd analyt i c a l  
p roce d u res , d a ta p roce s s i ng ,  a n d  repo rt i ng wou l d  be a n  i ntegra l p a rt o f  the 
p rog ram . 

I n  a d d i t i on to rev i ew w i th i n  a p roj e c t , an  e f fe c tive mi tigat ive mea s u re can be 
i ndependent revi ew f rom ou t s i de the  p roj e c t . Thus , i n  add i t i on to i ndependent 
Depa rtmen t revi ews and aud i t s , the Wes t  Va l l ey l eg i s l a t ion ha s p rovi ded fo r 
cons lJ l tat i on and  revi ew o f  the so l i d i f i ca t i on p roj ect  by the Nuc l e a r  Regu l a t o ry 
Comm i s s i on .  

4 . 5 . 1 . 2 Ha d i o l og i ca l 

Expo s u re o f  wo rkers  t o  rad i oa c t i v i ty c a n  b� m i t i ga ted by ca re fu l t ra in ing , 
mon i t o r i ng , i ns p e c t io ns , r e c o r d - keeping , and con s tant  st r i vi ng to keep expo
s u re s  as  l ow as  rea sonab l y  a c h i eva b l e . fu rthermo re , p roper  mana gement and 
qua l i ty a s s u ra n c e  p rog rams can  l owe r the p robal) i l i ty a nd / o r  consequences  o f  
a c c i dent s .  T h e  deta i l s  o f  a wo rke r t ra i n i ng/mon i t o r i ng p rogram wi l l  be 
d e t e rm i nt'( j  a f t e r  a ll a l te rna t i ve i s  s e l e c t ed , t a k i ng i n t o  c o n s i d e ra t i on s p e c i f i c  
d e s i gn and  eng i nee r i l lg de t a i l s .  Th i s  p ro g ra m  wi l l  be i mp l emented be fo re any 
a c t i v i t i e s a r e unde r t a ken  that  m i ght exp o s e  wo rke rs to radia t i on . 

To be  cons i s te n t  wi t h  the  recent  U . S .  Env i ronmen t a l P rotect i on Agency d ra ft 
g u i de l i ne s  on d i sposa l o f  ra d i oa c t i ve wa s te s , i t  wa s a s sumed tha t there  woul d 
b e  no  i ns t i t u t i ona l cont ro l s  a fter  1 0 0  yea rs  fo r a l l  t h e  a l te rnatives . The 
p re d i c t ed i mp a c t s  thus i n c l ude the r i s k s of h uman  i n t rus ion i n t o  the wa s tes  
and m i g ra t i on o f  ra d i oa c t i ve ma t e r i a l s  f rom the wa s t e s  a ft e r  1 00 yea rs . One 
p o s s i b l e  m i t i ga t i ve mea s ure w i t h  respect to the r i s k  o f  huma n i n t rus i o n  i s  to 
have some i ns t i t u t i ona l cont ro l s  fo r a l onge r p e r i od o f  t ime unt i l  the ra d io
a ct i ve f i s s i on p roducts  (wh i ch a c co un t  fo r lIIo s t  o f  the  r a d i o a c tivity)  decay 
away . The h a za rd to  a potent i a l  i n t rude r a fter  300 yea rs would  be much l e s s  
t h a n  a t  1 00 yea rs . Fur t he rmo re , inst i t ut i ona l  cont ro l s  s uch a s  monitoring  
�"o ll l d a l l ow t ime fo r c o r rect i ve mea s u re s  to  be  ta ken  before  a ny s i gn i f i cant 
m i g r a t i on o f  rad i oa c t i ve ma te r i a l  to the  b i o s ph e r e  occu r red . 

4 . 5 . 1 . 3 So c i a l 

The re a re no c l ea r  m i t i ga t i ve mea s u rps  rt�ga rd i ng the s oc i a l impa cts  a s s o c i at ed 
w i th p ub l i c  p e rcep t-i on of r i s k s . I t  i s  pos s i b l e  tha t mea s u re s  wh i ch reduce 
mi s i n f o rmat ion and i n c re a s e  c red i b i  l i t y  ( e . g . , cando r and a ccura te and amp l e  
flow o f  i n fo rma t i o n ) may m i t i ga t e  some o f  these p ro b l ems . The Depa rtment i s  
d ra ft i ng a p l a n  f o r  p u b l i c  i n te ra ct i on i n  the Wes t  Va ll ey s o l i d i f i ca t i on 
p roj ec t , wh i ch w i l l  be ava i l a b l e  i n  the  nea r f u t u re ( see  S e c t i on 4 . 3 . 1 2 . 2 ) . 
With respect  to  the i nequi t a b le d i s t r i b u t i o n  o f  r i sks , some m i t i ga t i on may be 
a c hieved by negot i a t i on s  among va r i o lls pa rt i e s  ta k i ng va r i o u s  types of r i s ks . 

I f  ongoing env i ronmen t a l  rev i ew du r i ng t he p roj e c t  i dent i f i es  a ny s i gn i f i cant  
s o c i oeconom i c  i mpacts  d tH' to wo rke r i n f l ux ,  the Depa r t ment w i l l  d e t e rm i ne 
m i t i ga t i ve mea s ures i n  coope ra t i on w i th any  commun i t i es a dve rs e ly i mpa c ted . 
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4 . 5 . 2  Mit iga tive Mea sures Spe c i f i c  t o  Certa in Alternatives 

4 . 5 . 2 . 1  Transpo rt a tion (Alt e rnatives l a , 1b , and 2 )  

Mos t  o f  the s ho rt - t e rm radi a tion doses  t o  the gene ra l pop u la t ion fo r a lt e rna
t ives l a , 1b , and 2 are due t o  t ransportation of radi o a c tive materia l s . The 
leve l s  of radioact i v i ty a t  the surface of t ransp o r t  veh i c les  could be l owered 
by careful loading of the vehi c l e s  whereve r p o s s ib le , i . e . , p l a c ing t he highe r 
a c tivity package s  in the middle o f  t he vehi c le and s urrounding these  w i th 
l owe r a c t ivity p a c kages . Further m i t i ga t ive mea sures dur ing t ranspo r t  include 
careful routing , t iming , t ra f f i c  cont rol , and s ecur i ty . 

4 . 5 . 2 . 2 N i t rate Contaminat ion from Buried S a l t  Cake (Alt e rnative 1 a )  

As  d i s cussed  i n  Sect ion 4 . 2 . 1 . 5 ,  some m i t i ga tive mea sures migh t  b e  t a ken t o  
reduce t he l ong- term r i s k  o f  wat e r  be ing contaminated  wi th n i t rates  from the 
buried s a l t  cake at the regiona l bur i a l  ground . The s e  mea s ures inc lude : 
( 1 )  use o f  a binder such a s  cement o r  a sphal t  in the s a l t  cake to  reduce rates  
o f  d i s s o lution and concentrat ion in wat e r , ( 2 )  use o f  doub l e  containers , s uch 
a s  s ta inless  s teel  l ine rs ove r t he 5 5 -ga l lon d rums , t o  p rovide two barriers  
against  wa ter  inf i l t ra t ion , and (3)  c a reful  engineering and disposal  pro cedures . 

4 . 5 . 2 . 3  Long-Term Rad i o logical  Imp a c t s  (Alternative 3 )  

I n  add i t i on t o  the p revious ly mentioned ins t i tutiona l control s  ( S e c t i on 4 . 5 . 1 . 1 ) ,  
phys ical  barriers  and exc lus ion dev i ces  ( cement cap , fences , e tc . ) could 
m i t i gate s ome of the r i s k  of potential  human intrus ion into the was tes  s o l id i 
fied i n  t h e  tanks . Als o , othe r  engineered barrie r s , s uch  a s  a grout curta i n ,  
m i g h t  mi t igate some o f  t h e  r i s k  o f  potent i a l  migra t ion o f  radioact ive mat e r i a l s  
f rom the s o l i d i f ied wa s tes  into the groundwate r .  

4 . 5 . 2 . 4  Rad i o l o g i c a l  Imp a c t s  (Alternative 4b ) 

Although implement a t i on o f  mi t i ga t ive mea sures for the no -action a lt e rna
t ive 4b would  make the a lt e rnat ive an " a c tion" a lt e rnative , t here a re s ome 
" m i n ima l "  mea sures that could be t a ken which would not enta i l  s o l id i f i c a t ion 
of the wa stes . The sho rt- and long-term r i s ks a s s o c iated with  t he potenti a l  
for  sabotage , a n  a i rplane crash ,  and human intrus ion could b e  s ubstanti a l ly 
l owe red by adding furthe r engi nee red barriers  s uch a s  p la c i ng mo re e a r th 
and / o r  a cement cap on t op o f  the tanks , a grout curtain a round and underne a th 
t he vau lt s , etc . Such phys ical  barriers , in comb inat i on with ins t it u tional 
cont ro l s  fo r 300 yea rs ( Sec tion 4 . 5 . 1 . 1 ) would s ub s tant i a l ly reduce the radi
o lo g i c a l  r i s ks during the period whi le the wastes lose much o f  the i r  rad i o 
a c t ive hazard through rad i o a c tive decay . 

4 . 6  UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS 

No mat t e r  which  o f  the var ious a l terna tives i s  imp lemented , certain adve rse 
imp a c t s  would be  unavoidab le . The impa c t s  would o ccur even wi t h  the b e s t  
p o s s i  b l e  ove ra l l  program p lanning , enginee r ing des i gn ,  qua l i ty a s s urance 
p rograms , s a fe ty p rograms , and other m i t i ga ting measures . 
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Fo l l ow i ng i s  a swnma ry o f  maj o r  unavo i dable  adve rse env i ronmenta l impacts  
( d e ta i l s  g i ven in  Secti ons 4 . 1 and 4 . 2  and Append i x  B ) : 

Exposure o f  wo rke rs to  rad i a t i on i n  add i t i o n  to the amo unt they 
would no rma l l y  rece i ve f rom na tu ra l ba ckgrou.nd . 

Expo sure o f  the publ i c  to a ve ry sma l l  amount o f  rad i at ion in  
addi t i on to  the amount they woul d no rma l ly rece i ve from natura l  
b a c kground . 

R i s ks o f  a c c i dents that might  cause release o f  rad i o a c t ive ma ter i a l s  
t o  the envi ronment . 

R i s ks o f  wo rke r inj uries  tha t  a re p res ent  duri ng any indus t r i a l 
. p roj ect . 

Continued use o f  s ome land tha t i s  a l ready ded i cated to  nuclear  
a c t ivi t i es . 

S o c i a l  i mpacts  a s s o c iated with pub l i c  percep t ions o f  r i s ks and 
unequi table d i s t ri b ut i on o f  r i s ks . 

An add i tional unavo idable  impa c t  a s s o c i a ted w i th a l te rnat ives l a , Ib , and 2 
would be the i n c rementa l use o f  the p lanned Federal  HLW repos it o ry and regi onal 
buria l ground . 

4 . 7  IRREVERSIBLE AND I RRETRIEVABLE COMMI TMENT OF RESOURCES 

Imp lementa t ion o f  a lt e rn a tive 1 a  would requ i re the i r reve rs ib l e  and i rre
t ri eva b le comm i tmen t  o f  res ources such a s  land , wa ter , e l e c t r i c i ty , d i e s e l  
fuel , g la s s  fri t , s teel , cement , chemi ca l s , and manpower .  The exact  amount o f  
each resource comm i t ted cannot be dete rmined unti l  deta i led enginee ring des i gn 
wo rk i s  comp leted , but  no s i gn i f i cant s t re s s e s  on supp l i e s  o f  the s e  resources 
a re anti c ip ated and no p a r t i cula rly s ca rce resource would be requi red . The 
amounts requi red fo r mod i fi ca t i on/ const ruction a c t iv i t i e s  would l i kely be l e s s  
than t h e  amounts o ri g i na l ly comm i t ted to  cons t ruction o f  the Wes t  Va l ley 
reprocess ing fa c i l i t i e s ; and the amounts needed in  opera t i ons and f i na l  decon
t aminat ion  and decomm i s s ioning a c t iv i t i e s  would l i kely be  l e s s  than the amount s  
needed when the p roces s ing fa c i l i ty wa s in  ful l opera tion . Only i f  a new 
s o l i d i fication  fac i l i ty we re cons tructed would  the resources needed fo r con
s t ruction approach the resources comm i t ted to cons truction  of the exi s ti ng 
p r o ce s s  bui l d i ng . 

Transport  o f  the va rious was te s  o ffs i te would requi re commi tments o f  d iesel  
fuel  t o  p ropel t ra ins  a total  o f  about 400  thousand ki lome te rs ( 250  thous and 
m i les ) and t rucks a total  of about 8 mi l l i on k i lometers (5 m i l l ion m i l e s ) .  
The spe c i a l s teel  casks  and the ove rp a c ks used to t ransport the HLW and TRU 
wa s tes  would p robab ly eventua l ly be reused to t ranspo r t  t he much great e r  
vol ume o f  defense was tes  and other commer c i a l  and / o r  government wa s te s . 

Alternative 1 b  would  requ i re about the s ame amount o f  resources a s  a l te rna 
t ive 1a . A l t ernat ive 2 would  require a sma l l  incrementa l amount o f  these 
types of resources a t  an o f fs i te Fede ral wa s te fa c i l i ty .  A l t e rnat ive 3 would  
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not requi re the g l a s s  f r i t , b l lt i t  wou l d  requ i re a l a rge r quant i t y of  conc rete . 
On the othe r hand , there wou l d  be no need fo r the d i e s e l  fue l , c a s k s , et c . , 
s i n ce the wa s t e s  woul d not he t ranspo rted o ff s i t e .  Tota l manpower requi rements 
wou l d  a l s o  be l es s  than a l t e rnat i ve l a . A l t e rnat i ve 4a ( I O -yea r de l ay)  wou l d  
s i mp l y  pos tpone the commi tmen t  o f  resources .  A l ternat i ve 4 b  ( cont i nued s t o rage 
i n  tanks ) wou ld requi re a l ow l eve l o f  comm i tment o f  t hese  types  o f  re s ources  
ove r the l OO-yea r  pe r i od of  i n s t i t ut i ona l cont ro l wh i l e  ma i n tenance and moni 
t o r i ng we re con t i nued and p o s s i b l y  t h ree t rans fe rs o f  the HLW we re made to new 
tanks . Tota l comm i tmen t s  o f  re s o urces  wou l d  be l e s s  than fo r a l ternat ive l a . 

4 . 8  RELATIONSHI P  BETWEEN SHORT-TERN USES OF THE ENV I RONMENT AND THE 
MAI NTENANCE AND ENHANCEMENT OF LONG-TERN PRODUCTI VI TY 

Fol lowing i s  a sun�a ry o f  the re l a t i on s h i p s  between s ho rt - t e rm �s e s  o f  the 
envi ronment and the ma i ntenance and enha n cement o f  l ong-term product i v i ty ( see 
Sect i on s  4 . 1 ,  4 . 2 ,  4 . 3 ,  and Append i x  B ) . 
I mp l ementat  ion  o f  a l  terna t i  ve 1 a ,  1 b ,  o r  2 would requ i re con t i nued s ho rt-term 
use o f  the land a t  Wes t  Va l l ey for nuc l e a r  a c t j v i t i e s . A f t e r  complet i o n  o f  
p ro j e c t  a c t i v i t i e s , p a rt o f  the s i te co u l d  be re turned to un res t r i c ted uses . 
A smal l incrementa l amount o f  l a nd wou l d  a l s o  be pe rmanent l y  comm i tted to 
d i sposa l of t he s o l i d i f i ed HLW and  TRU wa s t e s  at  a Fede ra l repo s i to ry and to 
d i spo s a l  of the LLW at  a reg i o na l buri a l  ground . Other sho rt-te rm c o s t s  would 
be commi tment of dep l et a b le resou rces (ma t e r i a l s , manpowe r , ene rgy) , r i sk o f  
wo rke r i nj ury , a nd expo sure o f  wo rke rs  and the pub l i c  to rad i a t i on i n  add i t i on 
to t he amount they would  no rma l l  y be expos ed to  f rom n atura I b a c kground source s . 

The mo st  i mp o rtant l ong-term ga i n  wou l d  be  the conve rs i on o f  the HLW i n t o  a 
term i n a l  form a nd the d i spo s a l  o f  the s e  te rm ina l - fo rm wa stes  i n  a n  unde rground 
Fede r a l  repo s i t o ry . Th i s  woul d p rov i de gre a t e r  a s surance tha t  the rad i oa c t iv i ty 
would rema i n  i so l a ted f rom man ' s  envi ronment . 

The short - t e rm c o s t s  o f  a l te rnat i ve 3 ,  whe re i n  the HLW would be  i s o lated 
ons i te i n  ceme n t  and s tee l , wo uld  b e  l e s s ; howeve r ,  because these wa stes  would 
be b u r i ed nea r the earth ' s  surface , they woul d be s ubj ect in the long t e rm to 
poten t i a l  human i nt rus i o n  and to l e a c h i ng a nd t ra n s p o rt to  man ' s  envi ronment 
by groundwa te r .  Thus , th i s  method of i so l a t i ng the was tes  would have s l i ghtly 
grea ter long- term r i sks  and may not be a s  a cceptab l e  to s o c iety a s  i so l a t i o n  
o f  t h e  wa stes  i n  a term i n a l  form i n  a Fede ra l repo s i to ry .  

A l te rna t i ve 4a ( lO -ye a r  de lay before  recons i de r i ng the a l te rnat i ve s )  would 
p o s tpone the s ho rt - t e rm cos t s , and the long- term a s pects would be  those a s s o c i 
a ted with wha teve r a l te rna t i ve wa s chosen a fter 1 0  yea rs . A l t e rnat ive 4b 
( cont i nued s t o rage i n  tank s )  would s p read  the short-term c o s t s  over the 1 00 -yea r 
p e ri o d  o f  i n s t i tut ion a l  contro l . The long-term r i sks  would s t i l l  be  sma l l , 
but would be greater  fo r thi s  a l te rna t i ve because the wa s te s would rema i n  i n  
the l i quid fo rm near the e a rth ' s surface . 
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U .  S .  Envi ronmenta l Prot e c t i on Agency . 1 9 7 7 . "Comp i lat ion o f  Ai r po l lutant 
Emi s s ion  Factors . "  Thi rd Ed i t i on ( I nc l ud ing Supplements 1 - 7 ) . Pub l . 
No . AP-42 . Office  o f  Ai r and Was t e  Management , O f f i ce o f  Ai r Qua l i ty 
Planning and S tanda rds , Research  Triangle Pa r k ,  NC . 2 v .  

u . s .  Envi ronment a l  Protect ion Agency . 1 9 7 8 . "Hazardous Wa ste . Proposed 
Guide l ines and Regu l at ions and Prop o s a l  on I dent i ficat ion and L i sting 
( 40 CFR Pa rt 250 ) . "  Fed . Regi s t . 43 (243 ) : 58946-59028  (December 1 8 , 1 9 7 8 ) . 

u .  S .  Gene ral  Account ing O f f ice . 1 9 7 7  . " I  s sue s Re l ated to  the C lo s ing o f  the 
Nuc l ea r  Fue l S e rvice s , Inc . , Rep roce s s ing Plant at  Wes t  Va l l ey , New Yo rk . "  
EMD- 7 7 - 2 7 . 

u . S .  House o f  Representatives . 1 9 7 7 . "Nuclear Wa s te D i spos a l  C o s t s  (We s t  
Va l ley , New Yor k ) . "  Hea ri ngs before a Subcommittee o f  t he Commit tee o n  
Gove rnment Opera t ions , 9 5 th Congre s s , 1 s t  S es s i on ,  Ma rch 8 and 1 0 , 1 9 7 7 . 

u . S .  Nuclea r Regu l a t o ry Commi s s i on . Undated . "Li cens i ng o f  Production and 
U t i l ization Fa c i l i t ie s . Plans for Coping with Emergencies . 1 1 1 0  CFR 5 0 , 
Appendix F .  

u . S .  Nuc lear  Regul a to ry C ommi s s i on . 1 9 7 7a . "Ca lculation o f  Annua l D o s e s  to  
Man f rom Rout ine Re lea s e s  o f  Reactor  E ff l uent for  the Purpos e  of  Eva luating 
Comp l i ance with 1 0  CFR Pa rt 5 0 ,  Append ix I .  I I  Regulatory Guide 1 . 1 09 . 
October 1 9 7 7 . 

u .  S .  Nuc lear  Regulatory Commi s s ion . 1 9 77b . "Methods for  E s t imat ing Atmo
spheric Transport and Di spers i on o f  Gaseous E ff luents in Routine Releases  
f rom Light-Water  Cooled Rea cto rs . "  Regulatory Guide 1 . 1 1 1 .  July 1 9 7 7 . 

u . S .  Nuclear Regulatory Commi s s ion . 1 9 79 . "Ca lculation o f  Releases  o f  
Radioactive Ma te ria l s  i n  Gaseous and Liquid E ff luents f rom B o i l ing Wa ter  
Reactors  ( BWR-GALE Code) . "  F . P .  Cardile  and R . R .  B e llamy ( eds . ) .  NUREG-00 1 6 , 
Revis ion 1 .  Office  o f  Nuclear  Rea cto r Regulation . Janua ry 1 9 79 . 

u . S .  Nuclea r Regulatory Commi s s i on .  
Low-Level Wa stes . "  NUREG/CR- 1 79 3 . 

1 9 80 . " Study o f  Chemical  Toxi c i ty o f  
Vol s . 1 and 2 .  

u . S .  Nuclear Regu l a tory Commi s s i on .  1 9 8 1 a .  "Amendment (Change No . 3 1 )  
to Faci l i ty Li cense No . C SF- l ,  Docket No . 50-20 1 ,  Nuclear Fuel Services , 
Inc . and New York State Energy Resea rch and Development Autho r i ty (Wes tern 
New York Nuclear  S e rv i ce Cent e r ) . "  Septembe r  1 9 8 1 . 
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U . S .  Nuclear  Regu l a t o ry Commi s s i on .  1 9 8 1 b . "Di sp o s a l  o f  H igh-Level Rad i o 
a c t ive Wa s tes  in Geo l o g i c  Repos i tories : L i cens ing Procedures . Final Rul e , 
1 0  CFR Pa rts 2 ,  1 9 , 20 , 2 1 , 30 , 40 , 5 1 , 60 , and 70 . "  Fed . Reg i s t . 46 ( 37 ) : 
1 39 7 1 - 1 39 8 7  (Feb rua ry 25 , 1 9 8 1 ) .  

U . S .  Nuc l ea r  Regu l a to ry Comm i s s i on .  1 98 1 c .  "Di spo s a l  o f  H i gh-Level Rad i o 
a c t i ve Wa s te s  i n  Geo l og i c  Repo s i t ories . Proposed Rul e , 1 0  CFR Pa rt 60 . "  
Fed .  Regi s t . 46 ( 1 30 ) : 35280-35 295 (July 8 ,  1 9 8 1 ) .  

U . S .  Nuc lea r Regu l a t o ry Co�ni s s ion and Fede ra l Emergency Management Agency . 
1980 . " C r i te r i a  fo r Prep a rat i on and Eva l ua t i on o f  Rad io l og i ca l  Emergency 
Response P l ans  and P repa redne s s  in Support of Nuc l e a r  Powe r Plants . "  
NUREG-0654 ; FEMA-REP- l ,  Rev . I .  

Wes t  Va l l ey Nuc l e a r  Se rvi ces  Company , I n c . 1 9 8 2 . "Eme rgency P l an and 
Eme rgency P ro cedures Manual fo r the Wes t  Va l l ey Demons t ra t i o n  Proj ect . "  
AA : 82 : 00 1 6 .  Fe bura ry 22 , 1 982 . 





5 .  CONTRIBUTORS TO THE WEST VALLEY E I S  

5 . 1  L I ST OF PRE PARERS 

Name and Affi l i a t ion 

TECHNI CAL STAFF , ANL 

D .  A .  Brodn i ck 

M .  G .  Chasanov 

Sue Ann Curt i s  

R .  F .  Flynn 

K .  Flynn 

Bruce Ku l len 

Pame la Merry-Libby 

Cha rles Lune r 

John M .  Peterson 

S .  Mat thew Pra s te i n  

Educa t i on/Expertise 

Ph . D .  Socio logy 
J . D .  Law 
8 yr experi ence in socio

econom i c  impacts o f  energy
related p roj ects 

Ph . D . , P . E .  Phys i c a l  Chemi s t ry 
30 yr experience in nuc l e a r  

s c ience a n d  eng i nee ring 

Ph . D .  Cultura l  Eco logy/ 
Archeology 

1 5  yr experience 

D . V . M . , B i o l o g i s t  
5 yr expe r i ence in env i ron

menta l  impact a s s es sments , 
with empha s i s  on nonra d i o 
l o g i c a l  impacts 

M . S .  Chem i c a l  Eng ineer ing 
30 yr expe r i ence in nuc l e a r  

chemis t ry 

Associate Scient i s t  
20 y r  exp e r ience in chemical 

process ing and techn i c a l  
wri t ing 

B . S .  Bio logy 
8 yr expe rience in envi ron

ment a l  a s ses sments o f  
energy - re l a ted p roj ects 

Ph . D .  Phys i c a l  Chem i s t ry 
8 yr expe r i ence in envi ron

mental impact a s s es sment 
and p ro j e c t  management 

M . S . , P . E .  Nuc l e a r  Engi nee ring 
6 yr exp e r i ence in nuc l e a r  

p rograms 

Ph . D .  Phys i c s  
J . D .  Law 
2 yr exp e r i ence in ins t i tu

tional a spects o f  envi ron
menta l imp a c t s  

5 - 1 

Wes t  Va l l ey E I S  Contribution 

Autho rship of va rious sect i ons on 
s o c ioeconomics 

Genera l review o f  techn i c a l  
content o f  document a n d  comp i l e r  
o f  comment responses 

Autho rship o f  sect ions on cul tura l 
resources . 

Authorship of va rious sect ions on 
a ffected environment and nonra d i o 
logical impacts 

Autho rship o f  sect ion on decomm i s 
s i oning 

Gene ra l  review o f  p rocess flow 
sheets , e f f l uents , des criptions 
of a l ternat ive s o l i d i ficat ion 
p rocedures 

Authorship o f  va r i ous s e c t i ons on 
nonra d i o logical impacts , a f fected 
environment ,  comp a r i s on o f  a l terna
t ive s t rategies , insti tutiona l 
i s s ues 

Management of the E I S  

Autho rship of various sect ions on 
nuc l e a r  wa s t e  management , wa ste 
hand l i ng ,  c a l cu l a t i on o f  occup a 
t iona l d o s e  

Input on i n s t itut iona l a spects a nd 
c l a r i f i c a t ion and interpretat i on 
of regulat ions 
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Name a nd A f f i l i a t ion Education/Expertise  

TECHN I CAL STAFF , ANL (Continue d )  

Stanley A .  Wes t  

Y . C .  Yuan 

EDI TORIAL STAFF , ANL 

D imis J .  Wyman 

CONSULTANTS , ANL 

S .  Y .  Chen 
(ETA , I nc . )  

Wa lton A .  Rodger 
( Nuc lear  Safety 
As s o c ia tes , I nc . )  

Oktay I .  Oztuna l i  
(Dames & Moore) 

Joseph Roya l 
(ETA , Inc . )  

Dona l d  S tewa rt 

E dwin L .  W i lmot 
( Sandia Nat iona l 
Labo ratory )  

DEPARTMENT O F  ENERGY 

Rob e r t  E .  S t iens 

Jame s A. Turi 

P h . D .  S o c i a l  Anthropo logy 
1 2  yr experience in envi ron

ment a l  impact ana lys is 

Ph . D .  Nuc lear  Engineering 
6 yr experience in radio

log i c a l  impact a s ses sment 
of nuc lea r  faci l i ties  

M . S .  Bo tany 
M . A .  Lib rary S c i ence 
5 yr experi ence in technica l 

edi ting 

P h . D .  Nuc l e a r  Enginee r ing 
4 yr expe rience in s a fety 

analys is 

Ph . D .  Chemi c a l  Engi nee ring 
39 yr experience 

Ph . D .  Nuc lear  Engineer ing 
8 yr experience in computer 

and numerical  methods , 
radioact ive and haza rdous 
waste management 

Ph . D .  Chemi c a l  Engineering 
35 yr exper ience in chemical  

and nuc l e a r  p ro c e s s ing and  
technical writing 

Ph . D .  Radiochemi s t ry 
35 yr expe r i ence in nuc l e a r  

a n d  radio chemi s t ry ,  h o t  
c e l l  techno logy , and 
i s o tope s eparation 

M . S .  Ce ramic Enginee ring 
6 yr experience in trans

p o rta tion analys i s  

1 5  yr expe rience in nuc lear  
p ro grams 

M . S .  Nuclear Engineering 
14 yr experience in nuc lear  

engineer ing a nd p rogram 
management 

Wes t  Va l l ey E I S  Contribution 

I nput to va ri ous aspects o f  the 
s o c ioeconomic impact analys is 

Autho rship o f  sections o n  radiologi
c a l  impa cts and nuclear  sa fety 
ana lys i s  

Overa l l  edito r i a l  respons i b i l ity 
for  p repa ra t ion of E I S  

Ca lculationa l and gene ral review o f  
dose  commitment s  f o r  individua l s  
a n d  r i s k s  t o  populations 

Ma thema t i c a l  model ing , dose ca lcu
la tion , and haza rd eva l ua t i on 

As s e s sment and eva luation o f  waste 
hand l ing and buri a l  in d i f f e rent 
regions 

Techn i c a l  e d i t i ng and rewrit ing of 
vari ous sect ions 

Cal culation o f  radioact ivity inven
tory and eva luation of p rocess  flow 
sheets and ma terial  ba lances 

Ana lys i s  o f  impacts  a s so c i ated 
with wa s te transportation 

We s t  Va l l ey Demons t ra t io n  
Proj ect Site Engineer ; p r ima ry 
reviewer for  the Wes t  Val ley 
Demons tration Proj ect , I daho 
Ope r a t ions O f f i ce 

We s t  Valley Program Manage r ;  
p r ima ry revi ewe r f o r  waste 
management and fue l cyc l e  
programs 
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5 . 2  L I ST O F  REV I EWERS 

In 1 9 7 9 , Argonne National Labo ratory , contractor for the Department of Ene rgy and respons i b l e  
for  p repa ring t h e  Dra ft E nvi ronmenta l  I mpact Sta tement ( E I S )  for  So l i d i f i c a t ion o f  the H i gh
Level Wa s te s  a t  We s t  Val ley , New Yo rk , fo rmed a Sen i o r  Consulting Board to a i d Argonne i n  
the i r  p repa ration o f  t h e  s tatement . The consulting board membe rs were a l l  drawn f rom the 
s c ient i f i c  communi ty of New York State and the i r  expe rt i s e  gene ra l ly reflected the expe rt i se 
requi red in wri t ing the d r a f t  E I S . In add i t ion to reviewing drafts  o f  the impact statement a t  
various s tages o f  devel opment , the Board met w i t h  interested p a r t i e s  from the State o f  New York , 
We s t  Val ley and v i c in i ty ,  and with Federal  legi s l a to r s  to obtain the i r  v i ews and op inions rega rd
ing the S o l i d i f i ca t i on Proj ect . Minute s of the mee t i ngs a re ava i lable i n  the Depa rtment ' s  pub l i c  
document s  room . 

The fol lowing a re the names o f  the Board membe r s , the i r  a f f i l iation , and the i r  a rea o f  expe rt i se . 

Name and A f f i l i ca t i on 

P r o fe s s o r  R i chard S .  Booth 
Depa rtment of C i ty and Regional P l anning 
Corne l l  Unive r s i ty 

D r .  Wan Y .  Chon 
D i recto r 
Nuc l e a r  Sc ience and Te chno logy Fac i l i ty 
State Unive r s i ty o f  �ew Yo rk at Buf f a l o  

Dr . J .  K .  D a v i  s 
Consultant 
Ret i red , Corning G l a s s  Works 
C o rning , New York 

Dr.  H .  Davi d  Ma i l l i e 
Depa rtment o f  Ra d i a t i on Biology and B i ophys i c s  
S chool o f  Med i c i ne and Dent i s t ry 
The Un i ve r s i ty o f  Rochester  

Dr .  Robert Ryan 
Gaettner Linac Laboratory 
Rens s e la e r  Polytechnic I n s t i tute 

D r .  Robert A .  Sweeney 
D i recto r of Spe c i a l  Proj e c t s  
E c o l ogy a n d  E nv i ronment , Inc . 

D r . Dona ld R .  Tave s 
Depa rtment o f  Pha rma c o logy 
Univers i ty of Rochester Med i ca l  Center 

Area of Expert i s e  

Envi ronmenta l Law 

Nuc l e a r  E ng i nee r i ng 

Phy s i c a l  Chem i s try 
( G l a s s  Techno logy) 

Hea lth Phys i c s  

Nuc l e a r  Engineering 

Wa t e r  Res ources 

Pub l i c  Hea l th 





APPENDIX A .  D I STR I BUTI ON L I S T  

UN ITED STATES CONGRESS  

U . S .  SENATE 

The Hono rab l e  James A .  McC l ure 
Cha i rman , Comm i ttee on Ene rgy and 

Na t u ra l  Resources 

The Hono rab l e  Pete V.  Domen i c i  
Cha i rman , Subcomm i ttee o n  Ene rgy 

Resea rch and Deve lopment 
COllun l t tee on Energy and Natura l 

Resources  

The Hono rab l e  Ma rk O .  Hat f i e l d  
Cha i rman , Subcomm i t tee on  Ene rgy 

a nd Wa t e r  Deve l opment 
Comm i ttee on Approp r i a t i ons 

The Hono rab l e  Robe rt  T .  Sta fford 
Cha i rma n ,  Conun i  ttee on Envi ronment 

and Pu b l i c  Wo rks 

U . S .  HOUSE OF REPRESENTAT I VES 

The Honorab l e  John D .  D i nge l l  
Cha i rman , Comm i t tee on Ene rgy and 

Comme rce 

The Hono rab l e  Don Fuqua 
Cha l rman , Conmt i t tee on Sc i ence 

and Techno l ogy 

The Honorab l e  Mo r r i s K .  Uda l l  
Cha i rman , Comm i t tee on I nte r i o r  and 

I ns u l a r  A f fa i  rs 

The Hono rabl e Tom Bev i l l  
Cha i rman , Subcomm i t tee on Ene rgy 

and Wa ter Deve lopment 
Comm i t t ee Oil App rop r i a t i ons  

A- I 

The Hono rab l e  Hen ry M .  Jarkson 
Ranking M i n o r ity Membe r ,  Comm i ttee 

on Ene rgy and N�t u ra l Res ou r ces 

The Hono rab l e  Wende l l  H .  Fo rd 
Ranking Mino rity Membe r ,  Subcommi t tee 

on Ene rgy Resea rch and Deve l opment 
Comm i ttee on Ene rgy and Nat u ra l  

Resourres 

The Hono rab l e  J .  Bennet t  Johns ton 
Ranking M i no r i ly Membe r ,  Subcommi ttee 

on Ene rgy and Wa ler Deve l opmenl 
Comm i t t ee on App rop r i a t i ons 

The Hono rab l e  Jenni ngs Rando l ph 
Ra nki ng M i n o r i ly Membe r ,  Comm i ttee 

on Env i ronment and Publ i c  Wo rks 

The Hono ra b l e  Jamrs T .  Broyh i l l  
Ran k ing �J i llo r i ty �tembe r ,  COllun i t lee 

O il Ene rgy and Comme rce 

The Honorab l e  La rry Wi lln , J r .  
Ran k i ng H i no r i t y  Membe r .  COlluni ttee 

011  S c i ence and Techno l ogy 

The Hono ra ble  Manue l Luj an ,  J r .  
Ra nking �Ii no r i ty Membe r .  Comm i t tee 

O il I nt e r i o r  and I n s u l a r  A f fa i rs 

The Hon o ra b l e  John T .  Hyers 
Ranki ng M i no r i t y Membe r ,  Subconun i tt e e  

o n  Ene rgy and Wa t e r  Deve lopment 
Cooulli ttee  on  App rop r i a t lons 
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UNITED STATES CONGRESS ( Continue d )  

u . s .  HOUSE O F  REPRESENTATIVES ( Continue d )  

The Hono rab le Ma r i lyn L .  Bouqua rd 
Cha i rman , Subcommi ttee on Ene rgy 

Re sea rch and Produ c t ion 
Commi ttee on Sc ience and Techno l ogy 

The Hono rab le Ri chard L .  Ott inge r 
Cha i rman , Subcommittee on Energy 

Conserva t ion and Powe r 
Committee on Ene rgy and Comme rce 

MEMBERS OF CONGRESS FROM NEW YORK STATE 

Sena tors  

The Hono rabl e  Al fonse M .  D ' Amato 

Hous e  of Representat ives 

The Hono rab l e  Joseph P .  Addabbo 

The Hono rab le Mario  Bi aggi 

The Hono rab l e  G rego ry W. Ca rman 

The Hono rab le  Wi l l iam Ca rney 

The Honorab l e  Shi r l ey Chisho lm 

The Hono rab l e  Ra rb e r  B .  Conabl e ,  J r .  

The Hono ra ble Thoma s J .  Downey 

The Honorab l e  Gera l d i ne A .  Fe rra ro 

The Hono ra b l e  Hami l t on F i s h , J r .  

The Hono ra b l e  Robert  Ga rria 

The Hono rab le Benj amin A .  Gi lman 

The Hono ra b l e  B i l l  Green 

The Honorab l e  Fran k Horton 

Th e Hono ra b l e Jack  F .  Kemp 

The Hono rab l e  John J .  LaFa l re 

The Hono rab l e  John Le Bo l l l i l l ie r  

The Hon o rab l e  Ga ry A .  Lee 
The HOIlorab l e  N o rma Il F .  Lent 

The Hono rab l e  Stan l ey N .  Lund i ue 

The Hono rabl e  Manue l Luj an , Jr . 
Ranking Mino r i ty Member , Subcommi ttee 

on  Energy Resea rch and Product ion 
Commi ttee on S cience and Techno logy 

The Hono rab l e  C a r l o s  J .  Moo rhead 
Ranking Mino rity Member , Subcommi ttee 

on Ene rgy Conserva t ion and Powe r 
Comm i ttee on Ene rgy and Comme rce 

The Hono rab l e  Dani e l  Pa t r ick Moyn ihan 

The Honorab l e  Raymond J .  McGrath 

The Hono rab le  Ma tthew F .  McHugh 

The Hono rab le  David 0 ' 8 .  Ma rt in 

The Hono rab l e  Dona l d  J .  Mi tche l l  

The Hono ra b l e Guy V .  Mo l i na ri 

The Hono ra b l e  Henry J .  Nowak 

The Honorab l e  Ri cha rd L .  Ott i nger 

The Hono rab l e  Pete r A .  Peys e r  

The Hono rabl e Cha r les  B .  Range l 

The Hono rab l e  F rede r i c k  W .  R i c hmond 

The Hono rab l e  Benj am i n  S .  Ro sentha l 

The Hono rab l e  James H .  Scheue r 

The Hono rab le Cha r les  E .  Schume r 

The Honora b l e Stephen J .  So l a rz 

The HOIlo rab l e  Gera ld R . H .  S o l omon 

The Hono rab l e  Samuel S .  S t ra tton 

The HOIlorable Ted We i s s  

The Hono rab l e  Geo rge C .  Wo rt l ey 

The HO Ilo ra b l e  Leo C .  Z e fe l"etti  
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DEPARTMENT OF ENERGY OFFI CE S  

Mr . R . G .  Roma tows ki , Manage r 
Albuque rque Ope ra tions O f f i ce 
Department o f  Ene rgy 
P . O .  Box 5 400  
Albuque rque , NM 8 7 1 1 5  

Mr . R . H .  Baue r , Manage r 
Chi cago Ope ra t ions Office  
Dep a r tment o f  Ene rgy 
9 800 South C a s s  Avenue 
Argonne , IL 60439 

Mr . C . E .  Wi l l iams , Manager 
Idaho Operations Office 
Department o f  Energy 
5 5 0  2nd S t reet  
I daho Fa l l s , ID 8340 1 

Mr . M . E .  Gate s , Manager 
Nevada Ope ra t i ons Office 
Department o f  Ene rgy 
P . O .  Box 1 4100 
La s Vega s , NV 89 1 14 

M r . R . J .  Ha rt , Manage r 
Oak  Ri dge Ope rat ions Office 
Department o f  Ene rgy 
P . O .  Box E 
Oak  Ridge , TN 3 7830 

M r .  A . G .  F reml ing , Manage r 
Ri chland Ope ra tions Office 
Depa rtment o f  Ene rgy 
P . O .  Box 550  
R i chland , WA 99352  

Mr . J .  LaGrone , Manager 
San F ranci s co Ope ra t i ons Office 
Depa rtment o f  Ene rgy 
1 333 B roadway 
Oakl and , CA 9 46 ] 2  

Mr . R . L .  Morgan , Manager 
Savannah Rive r  Operations Office 
Depa rtment o f  Ene rgy 
P . O .  Box A 
A i ken , SC  2980 1 

FEDERAL AGENC IES 

Adv i s o ry Counci l  on H i s to r i c  
P re s e rvat ion 

1522 K S t reet , NW 
Was hington , DC 20005 

Counc i l  on Envi ronmenta l Qual i ty 
722  Jackson Place , NW 
Wa s hington , DC 20006 

Dep a r tment of Agriculture 
Attn : D i re c to r , Office  o f  

Envi ronment a l  Qua l i ty 
Was hington , DC 20250 

Depa rtment o f  C omme rce 
Deputy As s i s tant Sec retary , 

Envi ronmental  Affa i rs 
Wa shington , D C  20230 

Department of Hea l th and 
Human Serv i ces  

Attn : Di re c t o r  
O f f i c e  o f  Envi ronment a l  Affa i r s  
Wa s hington , DC 2020 1 

Department o f  Hous ing and 
Urban Deve lopment 

Attn : D i re ctor 
Office  o f  Envi ronmenta l Qua l i ty 
Was h ington , DC 204 1 0  

Depa rtment o f  Hous ing and 
Urban Devel opment 

Attn : Mr . R i cha rd W. Lippold  
107  Delawa re Ave . , S ta t l e r  B l dg . 
Buffa l o , NY 1 4202 

Department o f  the Interior 
Att n :  D i rector '  
Env i ronmental Proj e c t  Review 
Washington , DC 20240 
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FEDERAL AGENCI ES ( Cont inue d )  

Depa rtment of Transport a t ion 
At tn : D i rector 
O ffice o f  Envi ronmenta l Qua l i ty 
Wa shington , DC 20590 

Envi rorunenta l Protec t i on Agency 
Attn : Mr . Pa ul C .  Cahi l l ,  Di rector 
Office o f  Fede ra l Act i vit i es 
Washington , DC 20460 

Env i ronmenta l Protection Agency 
At tn : Dr . W .  Al exande r W i l l i ams 
401  M S t reet , SW - Ma il  Stop A- I 04 
Wa shi ngton , DC 20460 

Envi ronmenta l Protection Agency 
Region I I , Attn : M .  G i a rdina 
26 Fede ra l Plaza 
New Yo rk , NY 1 00 0 7  

Federa l Emergency Management 
Admi nistra tion 

1 725 I S t reet , NW 
Washington , DC 20036 

Food and Drug Adm i n i s t ra t ion  
Bu reau o f  Rad iol ogi cal  Hea l th 
Attn : M r .  John C .  Vi l l fo rth 
Rockv i l l e , MD 2085 7 

Geolog i ca l  Survey 
O f f i ce of the Di rec t o r  
U . S .  Geolo g i c a l  Survey Na t iona l Cente r 
1 220 1 Sunrise Va l l ey Dr ive 
Res ton , VA 22092 

Na t iona l Sci ence Founda t i on 
1 800  G S t reet , NW 
Wa s h ingt on , DC 20006 

Nuc lea r Regulatory Commis s i on 
Att n :  Mr . John G .  Dav is , D i rector  
Office  of  Nucl e a r  Mat e ria l s  Safety 

and Sa feguards 
Wash ington , DC 20555  

Office  o f  Mana gement and Budget 
Attn : Mr . Richard Brozen 
Execut ive Office  Bui lding 
Washington , DC 20503 

INTERNATIONAL AGENCIES 

Inte rnationa l Jo int Commiss ion 
Attn : D r . M .  P.  Bra tzel 
Windso r ,  Onta rio , Canada 



STATE AND LOCAL D I STR I BUT I ON 

The Hono rab l e  Hugh Ca rey 
Governor o f  New York 
Ex e c u t i ve Chamb e r ,  S t a t e  C ap i t o l  
A l bany , NY 1 2224 

Mr . Robe rt Ab rams 
NYS Atto rney Genera l ' s  O f f i c e  
Two Wo r l d  T r a d e  Cent e r  
New Yo rk , NY ] 0 047 

Mr . S tephen Ande rsen , P l anne r 
Liv ingston County EMC 
B l dg . #2 , Co unty Campus 
Mt . Morr i s , NY 1 45 1 0  

Mr . Wi l l i s  And rews , School Bd . Pre s . 
County Line Road 
Pioneer Cent ra l S ch o o l  
Yo rks h i re , NY 1 4 1 7 3  

D r .  David Axe l ro d , Comm i s s ioner 
NYS Hea lth Dep a rtment 
Towe r Bui ld i ng , Emp i re S t a t e  Plaza 
Albany , NY 1 220 1 

Mr . Roger J .  B a rb e r ,  Commi s s ioner 
Department of A g r i c u l ture & Markets 
B u i l d ing 8 - State Campus 
Albany , NY 1 2 2 3 5  

F rances Ba rnes , C l e r k  
A l l egany Co unty Leg i s l at ure 
B e lmont , NY 1 4 8 1 3  

M r .  Leo Be rnho f t  
H i ghway Sup e rvi s o r  
M a i n  S t reet 
We s t  Va l l ey , NY 1 4 1 7 1  

Ms . G l o r i a  L .  Bi l o t t a , County C l e r k  
3 0 3  C o u r t  S t re e t  
Catta raugus Co unty 
L i t t l e  Va l l ey , NY 1 4 7 5 5  

Mr . Mi tch B i rz o n  
4 4 4  N .  Cap i t o l  S t . ,  NW 
Room 30 1 
Wa s h i ngto n ,  DC 2000 1 

Mrs . Lo i s  Bobs e ine , Cha i rman 
Catta ra ugus County P l a nning Board 
82 No rth Thi rd S t r e e t  
A l l egany , N Y  1 4 7 0 6  
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Dr . F ranc i s  J .  B ra d l ey 
NYS Depa rtment o f  Labo r 
Two Wo r l d  Trade Cente r 
New York , NY 1 0047 

Mr . David Bruc e , D i re c t o r  
Catta raugus County Cooperative Ext . S e rv i c e  
P a r ks icte Drive 
E l l i cottvi l l e , NY 1 4 7 3 1  

Mr . Duane Bunne l l  
1 2 1  Pine C l i f f  Drive 
We s t  Va l l ey , NY 1 4 1 7 1  

Mr . Roy Campb e l l , Exe c . D i r .  
Southern T i e r  We s t  Reg . P&D B ranch 
4 1  Ma in S t reet 
S a lamanc a , NY 1 4 7 7 9  

M r .  James C a s h , Legis l a t o r  
Catta raugus Co unty 
3 Ches tnut S t re e t  
Frank l i nvi l l e ,  NY 1 4 7 3 7  

Mr . Thoma s J .  C a s hman 
NYS Dep t . of Env i ro n . Conserva t i o n  
5 0  Wo l f  R o a d  
A lbany , N Y  1 22 3 3  

John C l emente , E s q . 
NYS Energy Res e � rc h  & D eve lopment Autho r i ty 
2 Rockefe l l e r  Plaza 
A lbany , NY 1 2233 

Mr.  James C l o s e  
School Board Pres i d ent 
32 Main S t re e t  
Frank l i nvi l l e , NY 1 4 7 3 7  

M r .  Lou i s  Dah lman 
Town Counc i lman 
3 1 5  M a i n  S t reet 
We s t  Va l l ey , NY 1 4 1 7 1  

Mr . T .  K .  DeBo e r ,  D i re c t o r  
NYS Energy Resea rch & D ev e l o pment Autho r i ty 
Bureau Nuc l e a r  Ope r . ,  2 Rocke f e l l e r  Plaza 
Al bany , NY 1 22 2 3  

Mr . Cha r l e s  Deneen 
C iv i l  De fense D i re c t o r  
Gowanda , N Y  1 40 7 0  



Mr . H a r o l d  O .  Dewey 
S p e c . C omm . on Nuc l . Wa s t e  - C o . Legis . 
10254 Jo l l s  Road 
Perrysburg , NY 1 4 1 2 9  

D i re c t o r  o f  P l anning 
C a t t a ra ugus County 
303 Court S treet 
L i t t l e  Va l l ey , NY 1 47 5 5  

Mr . James Doy l e , Supv . P r i n c ip a l  
Frankl invi l le Central Schoo l 
No rth M a in Stre e t  
F rankl invi l l e , NY 1 4 7 3 7  

Mr . Jos eph K .  E a d e , M ino r i ty Leader 
Catta raugus County Legi s l ature 
605 We s t  S u l l ivan S t reet 
Olean , NY 1 47 6 0  

Mr . Ja c k  E l l i s , Sup t .  o f  H i ghways 
C a t t a r a ugus C o unty 
303 Court Street 
Little Va l l ey , NY 1 4 755 

E x e c . D i r . , Cons umer P r o t e c t i o n  C omm . 
O f f i c e  o f  E r i e  County Exe cut ive 
9 5  Frank l in S t r e e t  
Buffa l o , N Y  14202 

Mr . Lawrence Eyres , Adm . 
V i l lage o f  E a s t  Aurora 
5 7 1  Main S t re e t  
E a s t  Aurora , N Y  1 4052 

Mr . No rman Fa gna n , S upv . Princ ipa l  
L i t t l e  Va l ley Centra l S c ho o l  
R o c k  C i ty 
L i t t l e  Va l l ey ,  NY 1 4 7 5 5  

D r .  Rob e r t  F a kundiny 
NYS Educa t i on D ep t . Geo l o g i c a l  Survey 
C u l t u r a l  Educa t i on Center 
Albany , NY 1 2 2 3 0  

Mr . Rob ert F .  F l a cke , Comm i s s ioner 
NYS Dep t .  of Env i ron . C o n s e rvation 
5 0  Wo l f  Road 
Albany , NY 1 2 2 3 3  

Mr . Wi l l iam F l e c kenstein 
We s t  Va l l ey P o s tma s te r  
We s t  Va l ley , N Y  1 4 1 7 1  
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Mr . John Ga r f i e l d  
E r i e  C ounty 
95 F rank l i n  S t r e e t  - Room 1 6 7 8  
B u f fa l o , NY 1 42 02 

Mr . Maur i ce Gentne r ,  C h i e f  
F i re Depa rtment 
Route 240 
We s t  V a l ley , NY 1 4 1 7 1  

Mr . Jo seph G e r a c e , County Execut ive 
Chautaugua C o unty 
County O f f i c e  B u i l d ing 
Mayv i l l e ,  NY 1 4 7 5 7  

Mr . Wa l l a ce J .  Gibson , Adm . As s t . 
E r i e  County Le g i s l ature 
25 D e l awa re Avenue 
B u f fa lo , NY 14202 

Mr . Dona l d  Gower 
NYS Dep t .  of Env i ron . Conserv a t i on 
50 Wo l f  Road 
Albany , NY 1 2 2 3 3  

Mr . Wayne Gros sman , Coop . Ext . Agent 
Catta raugus County 
Parks ide Drive 
E l l i co t tvi l l e , NY 1 4 7 3 1  

Mr . Arno l d  Grushky , Deputy Comm i s s ioner 
Divi s i on of M i l i t a ry and Nav a l  Affa i r s  
State O f f i c e  Campus , Pub l i c  Security B l dg . 
Albany , NY 1 2 2 2 6  

M r .  Che s t e r  Ha l ga s  
C a t t a r a ugus County H e a l t h  Depa rtment 
302 Laurens S t r e e t  
Olean , N Y  1 4 7 6 0  

Mr . S teven Ha rvey , S up e rvi s o r  
Town o f  E a s t  Otto 
Box 1 24C - Bowen Road 
East Otto , NY 1 4 7 2 9  

Mr . Cha r l e s  Hebdon 
County Leg i s l a ture 
7 0 1  Pro s p e c t  Avenue 
O l e a n , NY 1 4 7 6 0  

Mr . Lawrence E .  Heinz 
Town Counc i lman 
M a i n  Stre e t  
We s t  Va l ley , NY 1 4 1 7 1  



M r . Henry B .  Hes lop , S up e r intendent 
P i oneer Cent r a l  Scho o l  
County L i n e  Road 
Yo rksh i re , NY 1 4 1 7 3  

M r . F re d  Ho rnung 
P l anning B o a rd 
Town of Ashford 
We s t  Va l l ey , NY 1 4 1 7 1  

Ms . Beve rly Horozko 
Hamburg Centra l School D i s t r i c t  
Hamburg , N Y  1 4 0 7 5  

M r . E rwo od Ke l l y ,  Cha i rman 
Wyoming Co . Boa rd of Supe rv i s o rs 
P . O .  Box 232 
Wa rsaw , NY 14569 

M r . W i l l i am King , 
Town Counci lman 
West Va l ley , NY 1 4 1 7 1  

M r . Dav i d  K ing , Chai rman 
A l legany County Legi s l a t ure 
Be lmont , NY 1 48 1 3  

Mr . E dwin M .  Koel l e rmeier 
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NYS Ene rgy Resea rch & Deve lopment Autho rity 
Ro c ke f e l l e r  P l a z a , Agency B l d g . No . I I  
Alb any , NY 1 2223 

M s . Ma r i an E .  Krame r , Leg i s l a t o r  
Catta raugus County 
202 North 1 8 th S treet 
O l e a n ,  NY 1 47 6 0  

Mr . Jame s L .  La rocca , Commi s s ioner 
NYS Ene rgy Re s e a r c h  & Development Autho r i ty 
2 Ro ckefe l le r  Plaza 
Albany , NY 1 22 2 3  

J o a n  Loring , E s q . 
A s s t . County Attny . , County o f  E r i e  
25 Delaware Avenue 
Buffa l o , NY 1 4202 

Mr . John C .  Ma son , Sup e rv i s o r  
6 1  E l i zabeth S t reet 
E l l i co t tv i l l e , NY 1 4 7 3 7  

Dr . John Matuszek 
New Yo rk State Hea l th Depa rtment 
Towe r B u i l d ing , Emp i re State P l a z a  
Albany , N Y  1 2 2 3 7  

Ms . Rena Maybe r ry 
O f f i ce o f  Atto rney Gene ra l , Room 239 
The C a p i t o l  
Albany , N Y  1 2 2 2 4  

Mayo r G o r d o n  McE lheny 
V i l l a ge of De l evan 
V i l l a ge - Ha l l  S t reet 
Deleva n , NY 1 4042 

M r . Jame s T .  McFa rland 
1 3 th F l oo r ,  Agency 4 B u i l d ing 
A s s emb ly P . O .  Box 1 6 7  
Albany , NY 12248 

Mrs . P a t r i c i a  McGee 
Leg i s l a t o r  
Catta raugus County 
F ra nk l i nv i l le , NY 1 47 3 7  

M r . Wi l l iam M c I lwaine 
Pub l i c  Hea l th Adm i n i s trator 
Catta raugus County 
O l ean , NY 1 47 6 0  

Mel K o c h  Real E s tate 
A s s e s s o r  
Forks Road 
We s t  Va l ley , NY 1 4 1 7 1  

Dr . Leo D .  Mo s s , Hea l t h  Comm i s s ione r 
Catta raugus County 
303 Court S t reet 
L ittle Va l l ey , NY 1 47 5 5  

Mr . Rob e rt F .  Moxham , S r .  
835 Main S t reet 
We s t  Va l ley , NY 1 4 1 7 1  

Mr . Franc i s  Murray 
Execut ive Chamb e r s  of the Cap i t o l  
Albany , NY 1 2224 

Mr . Geo rge Na giney 
NYS Depa rtment o f  Transpo r t a t i on 
1 1 220 Wa s h i ngton Avenue 
Albany , NY 1 22 3 2  



Mr . Raymond Ne l s o n  
Jus t i ce o f  the Peace 
Springv i l l e  Road 
We s t  Va l l ey , NY 1 4 1 7 1  

M r . Robe rt Niver 
Supe rvi s o ry Principal 
We s t  Va l l ey Central S choo l 
We s t  Va l l ey , NY 1 4 1 7 1  

NYS Educat ion Dept . , Geo l o g i ca l Survey 
Cultural Educa t ion Cente r 
Al bany , NY 1 2 2 3 0  

NYS Hea l th Depa rtment 
D i v i s ion of E p i demio logy 
Tower Bu i l d ing , Emp i re State Plaza 
Albany , NY 1 2 2 3 7  

M r . Wi l l iam J .  O ' Brien 
NYS Dep a rtment o f  H e a l t h  
584 Del awa re Avenue 
Buffa l o , NY 1 4202 

Mr . B r i a n  O ' Conne l l  
C ounty L e g i s l a ture 
7 0 1  Prospect Avenue 
O l ea n , NY 1 4 7 6 0  

Mr . C l ayton Osborn 
School Board Pres i dent 
Depot S t reet 
We s t  Va l l ey ,  NY 1 4 1 7 1  

M r . M ichae l Pars ons , Pres ident 
F i re Depa rtment 
1 1 2 P ine C l i ff D ri ve 
We s t  Va l ley , NY 1 4 1 7 1  

Mr . George Pie rce , School Board Pre s . 
D i s t r i c t  O f f i c e  
G r e a t  Va l ley E l l ico ttvi l l e  Road 
E l l i cottvi l le , NY 1 4 7 3 1  

M r .  Eugene P i go t t  
O f f . o f  C le rk o f  Leg i s . o f  E r ie County 
25 De laware Avenue 
Buffa l o , NY 1 4202 

Hr . Joseph Pre s u l t i  
C o unty C l e r k  
Be lmont , NY 1 48 1 3  
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M r .  Ka rim Ramawi 
NYS Depa rtment of Hea l th 
Emp i re S t a te P l a z a  - Towe r Bui l d ing 
Al bany , NY 1 22 3 7  

Ms . Ma ry L o u  Rath , Le g i s l a t o r  
E r i e  C ounty Leg i s l ature , 1 5 t h  D i s t r i ct 
5 5 7 4  Ma in S t reet 
Wi l l i amsvi l l e , NY 1422 1 

M r .  Rona ld V .  Ri ema n ,  Cha i rman 
Ene rgy & Env . Mgmt . C ounc i l  - Catta raugus 
3 0 3  Court S t reet 
L i t t l e  Va l l ey , NY 1 4 7 5 5  

M r . Wi l l iam Rogers 
New York S t a te Geo l ogica l Survey 
Rm . 3 1 4 0 ,  Cultural Educa t ion Cente r 
Albany , NY 1 2 230 

John Rosenberg , E s q . 
NYS Consume r Protection Board 
Twin Towe rs - 9 9  Wa shington Avenue 
Albany , NY 1 2 245 

Mr . Edward J .  Rutkowski , E r i e  Co . Exec . 
E r i e  C ounty O f f ice Bui l d ing 
9 5  F rank l i n  S t reet 
Buffa lo , NY 1 4202 

Ms . Joan P .  S chmidt 
E r ie County Env i ron . Mana gement Coun c i l  
9 5  Frank l i n  S t re e t  
Buffa l o , N Y  1 4202 

D r .  Wi l l i am Seymour 
NYS Depa rtment of C omme rce 
Twin Towe rs - 9 9  Wa s h ington Avenue 
Albany , NY 1 2 245 

Mr . Jack Shingler 
School B o a rd Pres ident 
2 1 4  Fa i r  Oak S t reet 
L i t t l e  Va l l ey , NY 1 47 5 5  

M r .  Daniel S i r i anni , Supv . P r i n . 
E l l i c ottvi l l e  Cent r a l  School 
Great Val ley E l l i cottvi l l e  Road 
E l l i cottvi l l e , NY 1 4 7 3 1  

M r . Pe t e r  N .  S k i nne r 
O f f i ce o f  Atto rney Gene r a l , Room 2 3 9  
Jus t i c e  B u i l d ing , Emp i re State P l a za 
A l bany , NY 1 2 224 



M r . F rank Smi th , Superv i s o r  
Town o f  Yorks h i re 
1 2 1 74 Church S t reet 
Yorkshi re , NY 1 4 1 7 3  

M r .  James Snyd e r ,  Cha i rman 
C a t ta raugus C o unty Leg i s lature 
Box 3 8 7 , R . D . H2 - Prom i s ed Land Road 
Olean , NY 1 4 7 6 0  

Mayo r P a u l  J .  Stokes 
V i l l a ge of E l l i cottv i l l e  
V i l l a ge Ha l l  
E l l i cottv i l l e , NY 1 4 7 3 1  

M r .  Wi l l iam E .  St raub , E s q .  
F i r s t  As s i s tant C ounty Atto rney - E r i e  
2 5  De laware Avenue 
Buffa l o , NY 1 42 0 2  

Mayor Dona l d  Swanz 
V i l l a ge of F rankl inv i l l e  
V i l lage H a l l  
F rankl i nv i l l e , NY 1 4 7 3 7  

Ms . Bea t r i ce Taras i k ,  Sup e rv i s o r  
Town o f  Ma c h i a s  
3 9 0 3  R i cev i l l e Road 
Ma chi a s , NY 1 4 1 0 1  

Mr . Gera l d  A .  Tay l o r ,  Legi s l a t o r  
C a t ta raugus County 
7 0 1 Prospect Avenue 
Olean , NY 1 4 7 6 0  

M r .  Mayna rd Timme , Legi s l a to r  
C a tta raugus C ounty 
1 1 2 No rth Second S t reet 
Ol ean , NY 1 47 6 0  

M r .  I van Vamo s , Deputy C omm i s s ioner 
NYS Off.  o f  Parks & Rec . P l a n .  & Ope r .  
1 R o c kefe l le r  P l aza 
Alb any , NY 1 2 2 2 3  

M r . Robert Ves s e l s  
NYS Pub l i c  Serv i ce Comm i s s i on 
E mp i re State P l a z a  - Agency Bld g .  #3 
A l b any , NY 1 22 2 3  

Mr . L e o  F .  Vogel 
Powe r Auth . of the State of New Yo rk 
1 5 7 7  Lewi ston Road 
Lewi s ton , NY 1 4092 
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M r . Berna rd Wi l l i ams , Superv i s o r  
Town o f  Ashford 
1 35 Depot St reet 
Wes t  Va l l ey , NY 1 4 1 7 1  

Mr . Dona ld Winship , Maj o r i ty Leader 
C a t t a ra ugus County Leg i s l a t ure 
Box 2 7 1  
South Dayton , NY 1 4 1 3 8  

M r . David Woo d s  
Departm�nt o f  Development 
C i ty Ha l l  
Jame s t own , NY 1 4 7 0 1  



LEGISLATIVE DISTRIBUTION 

The Hono rab le Wa r ren M .  Anderson 
Maj o r i ty Lea der 
New York State Senate 
Leg i s l a t ive Office Bui l d i ng , Room 9 1 0  
Albany , New York 1 2 247 

The Hono rab le Thoma s J .  Ba rtos iewicz 
Ranking Mino r i ty Memb e r  
Committee on Ene rgy 
New York S t a te Senate 
Leg i s l a t ive O f f i ce Bui lding , Room 604 
Albany , New Yo rk 1 2247 

The Hono ra b l e  Ab raham Bernstein 
Ranking Mino r i ty Lea d e r  
Commi ttee on Hea lth 
New York State Sena te 
Leg i s l a t ive O f f i ce Bui l d ing , Room 9 1 7  
Albany , New Yo rk 1 2247 

The Hono rab l e  Anthony C a s a l e  
Ranking Mino r i ty Memb e r  
Committee on Environmenta l 

Conserva tion 
New York State Assemb ly 
Legi s l a tive O f f i ce Bui ld ing , Room 533 
Albany , New Y o r k  1 2248 

The Hono rab le John R .  Dunne 
Cha i rman 
Committee on Cons e rva tion 

& Re creat ion 
New York State Senate 
Leg i s l a t ive Office Bui l d ing , Room 7 1 1  
Albany , New Yo rk 1 2247 

The Honorab le James L .  Emery 
Mino r i ty Leader 
New York S t a te Assemb ly 
Legi s la t ive Office Build ing , Room 933 
Albany , New Yo rk 1 2248 

The Hono rab l e  Stanley Fink 
Speake r  
New York State Assemb ly 
Leg i s l a tive O f f i ce Build ing , Room 9 32 
Albany , New Yo rk 1 2248 

The Hono rab l e  Wa l t e r  J .  Flo s s , Jr . 
Cha i rman 
Committee on Comme rce & Economic 

Deve lopment 
New York State Senate 
State Capito l , Room 505 
Albany , New Yo rk 1 2247 
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The Hono rab le Dona l d  M .  Halperin 
Ranking Mino r i ty Member 
Commi t tee on F inance 
New York State Sena te 
Leg i s l a t ive O f f i ce Build ing , Room 4 1 3  
Albany , New York 1 2247 

The Hono rab le Kemp Hannon 
Ranking Mino r i ty Member 
Commi ttee on Corp o rations , Autho r i t i e s  

& Commi s s i ons 
New Yo rk S t a te Assemb ly 
Leg i s l a t ive O f f i ce Build ing , Room 8 2 1  
Albany , New York 1 2248 

The Hono rab le Mau r i ce D .  Hinchey , Jr . 
Cha i rperson 
Commi ttee on Env i ronmenta l 

Conservation 
New York State A s s emb ly 
Leg i s l a t ive Office Build ing , Room 625 
Albany , New York 1 2248 

The Hono rab l e  G .  O l ive r Kopp e l l  
Cha i rperson 
Committee on C o rporat ions , Autho r i t i e s  

& Commi s s ions 
New York S t a te Assemb ly 
Leg i s l a t ive Office Bui l d ing , Room 7 1 7  
Albany , New York 1 2248 

The Hono rab le Arthur F .  Kremer 
Cha i rperson 
Commi t tee on Ways and Mean s  
N e w  Y o r k  S t a te Assemb ly 
Leg i s l a t ive Office Bui lding , Room 923 
Albany , New York 1 2248 

The Hono rab l e  Ta rky J .  Lomba rdi , J r .  
Cha i rman 
Committee on Hea l th 
New York State Senate 
Leg i s l a t ive O f fi ce Bui l d ing , Room 6 1 2  
Albany , NY 1 2247 

The Hono rab le John J .  Marchi 
Cha i rman 
Commi ttee on F inance 
New York State Senate 
Leg i s l a t ive Office Bui ld ing , Room 9 1 3  
Albany , New York 1 2247 

The Honorable O l ga A. Mendez 
Ranking Mino rity Memb e r  
Committee on C o rporations , Autho r i t i e s  

& Commi s s ions 
New York State Senate 
Legi s la t ive O f f i c e  Bui l ding , Room 304 
Albany , New York 1 2247 



The Hono ra b l e  Manfred Ohrens tein 
Mino r i ty Leader 
New Yo rk State Senate 
Le g i s l a t ive Office Bui lding , Room 9 0 7  
Albany , New Yo rk 1 2247 

The Hono rab l e  Ang e l o  F .  Orazio 
Cha i rman 
Committee on Ene rgy 
New Yo rk State A s s emb ly 
Leg i s l a t ive O ff i c e  Bui l d i ng , Room 626 
A l bany , New Yo rk 1 2248 

The Hono rab l e  H e s s  J .  Present 
Cha i rman 
Commi ttee on C o rp o r a t i ons , Autho r i t i e s  

& Commi s s ions 
New Yo rk State Sena t e  
Leg i s l a t ive O f f i c e  Bui lding , Room 5 0 7  
A l bany , New Yo rk 1 2 247 

The Honora b l e  Roge r J .  Roba ch 
C ha i rp e rson 
Comm i ttee on Comme rc e ,  I ndus t ry 

& E conomi c Deve lopment 
The New York S t a te A s s embly 
Leg i s la t ive O f f i c e  Bui l d i ng , Room 824 
Albany , New Yo rk 1 2248 

The Hono rab l e  Ma rtin M. S o l omon 
Ranking Mino r i ty Membe r  
Comm i t tee on C o n s e rva t ion 

& R e c r e a t i on 
New York State S enate 
Leg i s l a t ive O f f i c e  Bui l d i ng , Room 408 
Albany , New Yo r k  1 2 247 

The Hono rab l e  Wi l l i s H. S t ephens 
Ranking Mino r i ty Memb e r  
Comm i t t e e  on Ways a nd Means 
New York State A s s emb ly 
Leg i s l a t i ve Office Bui l d i ng , Room 444 
A lbany , New Yo r k  1 2248 

The Hono rab l e  James R .  Talboy , J r .  
Cha i rman 
Comm i t t e e  on Hea l th 
New York State A s s emb ly 
L e g i s la t i ve Office Bui l d ing , Room 8 2 2  
Albany , New Yo rk 1 2 248 

The Hono rable D a l e  M. Vo l k e r  
Cha i rman 
Comm i t t e e  on Ene rgy 
New York State Senate 
Leg i s la t ive O f f i c e  Bui ld ing , Room 802 
Albany , New Yo rk 1 2 247 
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The Hono rable Daniel B .  Wa l s h  
Maj o ri ty Leader 
New Yo rk State A s s embly 
L e g i s l a t i ve O f f i ce Bui l d i ng , Room 925 
Albany , New York 1 2 248 

The Hono rab l e  Glenn E .  Wa r ren 
Ranking Mino r i ty Membe r  
Commi ttee o n  Ene rgy 
New York State As s emb ly 
Legi s l a t ive Office Bui l d i ng , Room 5 2 7  
Albany , New Yo rk 1 2248 

The Hono rab l e  George H .  Winne r ,  Jr . 
Ranking Mino r i ty Leader 
Committee on H e a l th 
New York S t a te A s s embly 
Legi s l a tive Office Building , Room 633 
Albany , New York 1 2248 

Mrs . Katie O l son 
A s s emb ly C ommi ttee R e s e a r c h  S t a f f  
9 9  Wa sh ington Ave . , 1 1 000 Twin Towe rs 
Albany , NY 1 2 2 2 3  

Ms . Ma r cy To s ch e r  
N e w  Yo rk State Sena t e , Suite 3 4 0  
444 N .  Cap i t o l  St reet , NW 
Wa s h ington , DC 200 0 ]  

Ms . Jul i e t  Zucker 
New York S t a te A s s emb ly ,  Suite 340 
444 N.  C a p i t o l  S t r ee t ,  NW 
Wa s hington , DC 20001 
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PUBL I C  READI NG ROOMS AND L I BRAR I ES 

U . S .  DE PARTMENT OF ENERGY 

Publ i c  Rea d i ng Room 
Albuquerque Ope rat i ons O f f i ce 
Ki rkland A i r  Fo rce Base Eas t  
A lbuque rque , New Mex i c o  8 7 7 ] 5  

Publ i c  Read ing Room 
Chi cago Ope rat i ons Off i ce 
9800  South Cass  Avenue 
Argonne , I l l ino i s  60439 

Pub l i c  Rea d i ng Room 
Chi cago Ope ra t i ons and Reg i ona l 

O f f i ce 
1 75 Wes t  Jackson B o u l eva rd 
C h i cago , I l i l i no i s  60604 

L ib ra ry 
Depa rtment of Ene rgy 
G-042 ( Ge rmantown ) 
Wa s h i ngton , DC 20545 

Pub l i c  Rea d i ng Room 
I daho Ope ra t i ons O f f i c e  
550 Second S t reet  
I daho Fa l l s ,  I daho 8340 1 

Pub l i c  Reading Room 
Neva da Ope rat i ons Office  
P . O .  Box 1 4 1 00 
Las  Vega s , Nevada 89 1 1 4 

NEW YORK STATE 

Albany Pub l i c  L i b ra ry 
Refe rence Depa r tment 
1 6 1  Was h i ngton Avenue 
Albany , New York 1 22 1 0  

Aurora Town L i b ra ry 
East  Aurora Branch 
1550 Mai n  S treet 
E a s t  Aurora , New York 1 4052  

Pub l i c  Reading Room 
Oak Ri dge Ope ra t i ons Offi ce 
Fede ral  Bui ld ing 
Oak Ri dge , Tennessee 37 830 

Pub l i c  Reading Room 
Room GA- 1 5 2 , Forre s t a l  Bu i l d ing 
1 000 Independence Avenue , S . W .  
Washington , DC 20585 

Regi onal Ene rgy/Env i ronment 
Info rma t i on Cente r 

Denve r Pub l i c  L i b ra ry 
1 35 7  Broadway 
Denve r ,  C o l o rado 802 1 0  

Pub l i c  Reading Room 
Ri ch land Ope rat i ons Office  
Fede ra l Bui ld i ng 
R i chland , Wa shington 99352  

Ene rgy Resources  Cente r 
San Franc i s co Ope ra t i ons Off i ce 
1 333  B roadway 
Oa kland , C a l i fo rn i a  9 46 1 2  

Publ i c  Read i ng Room 
Savannah R iver Ope ra t i ons Off i ce 
Fede ra 1 Bui ld i ng 
A iken , South Ca ro l ina 2 9 8 0 1  

Buffa l o  & E r i e  Co . Pub l i c  Library 
# 1  La faye tte Squa re 
Buffalo , New York 1 5 2 0 3  

Hamburg Lib ra ry 
1 0 2  Buffalo Avenue 
Hamburg , New York 1 40 7 5  
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PUB L I C  READ I NG ROOMS AND L I BRAR I E S  ( Cont i nued ) 

NEW YORK STATE ( Con t i nued ) 
Tomp k i n s Coun t y  Pub l i c  L i b ra ry 
I t h a c a , New York 1 4850 

Town o f  Conco nJ Pub l i c  Li b ra ry 
1 23 No r th Bu f fa l o  S t reet 
Sp r i ngv i l l e , New Yo rk 1 4 1 4 1  

u .  S .  NIJC LEAR REGULATORY CO�fM I SS J ON 

Pub l il' Docume n t  Room 
1 7 1 7  H S t reet , NW 
Wa s h i ng t on ,  DC 20555 

We s t  Va l l ey Centra l S choo l 
We s t  Va l l ey ,  New York 1 4 1 7 1  

NAT IONAL ORGAN ! ZAT I ONS 

Env i ronmen t a l De fen s e  Fund 
1 525 1 8 th S t ree t , NW 
Wa s h i n g t o n , DC 20036 

F r i ends o f the Ea r t h 
530 7 t h S t ree t , SE 
Wa s h i ngton , DC 20003 

Lea gue of Women Vot e rs 
1 7 30 M .  S t re e t , NW 
Wa s h i n gton , DC 20036 

Na t i ona l Academy of S c i ence s 
2 1 0 1  Con s t i t u t i on Avenue 
Wa s h i n g t on , DC 204 1 8  

Na t i ona l Wi l d l i fe Fed e r a t i on 
1 4 1 2  1 6 t h  S t ree t . NW 
Wa s h i ng t on , DC 20006 

N a  t u  ra I Re sources  De f ense C o un c i I ,  1 nc . 
1 745 I .  St reet , NW - Sui te  600 
Wa s h i ng t on , DC 20006 

S i e rra C l ub Founda t i on 
5 30 Rush S t reet 
San  F r a n c i s co , CA 9 4 1 08 
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MEDIA 

A s s o c i ated P re s s , �r .  Ben DeFore s t , Buffa lo , NY 
As s o c iated Pre s s , New York  Sta te Bureau , C o l onie , NY 
Buffa l o  Cour i e r  Exp re s s , Mr . Joel  R .  C rame r , Buffa l o , NY 
Buffa l o  Cou rier  Exp res s ,  M r . Davi d  Lynch , Wa s hington , DC 
Buffa l o  Even ing News , Mr . Ro l and Powe l l ,  Wa s h ington , DC 
Buffa l o  Evening News , Mr . Fo ster  L .  Spencer , Buffa l o , NY 
Ene rgy Da i l y ,  Ed i to r ,  Wa shington , DC 
Ene rgy News Report , Ms . Kay Brucks , Wa sh ington , DC 
Eng i nee r i ng News Reco rd Magazine , M r .  B i l l  Rhineha rdt , New York , NY 
Gowanda News & O b s e rve r ,  Mr . Edwa rd Byrne , Gowanda , NY 
Jamestown Post Journa l , Mr . Cha r l e s  Bowen , Jame s town , NY 
Jame s town Pos t Journa l , Mr . Jame s Brown , Jamestown , NY 
New York T imes , Mr . Ph i l ip Bo ffey , New York , NY 
New Yorke r , Mr . Fred Shap i ro ,  New York , NY 
Nuc l ea r  News , Mr . John Payne , E d it o r , LaGrange Park , IL  
N uc l eoni cs  Wee k ,  Mr . Rob La ufe r ,  New York  C i ty ,  NY 
Nuc leonics  Week ,  Mr . Don Ma rtin , Wa shi ngton , DC 
Nu c l eo n i c s  Wee k , Mr . S teve Wyncoop , Wa s h ingto'n ,  DC 
O l ean T i me s -Hera l d , Mr . G reg Fi tzpa t ri c k ,  O l ean , NY 
Phi l ade l ph i a  Inqu i re r ,  Courtenay Smith , Phi l a de lphia , PA 
Roche s t e r  Demo c ra t  and Chroni c l e ,  Mr . Robe rt G i les , Roches ter , NY 
Sa l amanca Repub l i can Pres s ,  Mr . Weber  Aust i n ,  S a l amanca , NY 
S p r i ngvi l l e Journa l , Mr . W . H .  Lowe , Sp r i ngvi l l e ,  NY 
Spr i r�v i l l e  Pennysave r , Ms . Shi rley S tack , Sp r ingvi l le ,  N Y  
Ull i ted  Press  I nte rna t iona l , New Yo rk S ta t e  Cap i t o l  Bu reau , C o l onie , NY 
Un i ted Pre s s  I nt e rnat i ona l , t-l r .  R i chard Us i a k , Bu f fa l o , NY 
Wa s h i ng t on Pos t ,  t-ls . Meg G reenfi el d ,  Wa s hington , DC 
WACJ Rad i o , News Di recto r , B u f fa l o , NY 
WBEN Ra d i o ,  Mr . J .  McLaugh l i n ,  Buffa l o , NY 
WBfO Ra d i o , News D i recto r ,  Buffa l o , NY 
WCCG Rad i o ,  News Di rect o r , Bu ffa l o , NY 
WEBR Ra d i o , Hr . �1 . St . Ppte r ,  Bu f fa lo , NY 
WGGO Rad i o ,  Gene ra l Hana gp r , Sa lama nca , NY 
WGR Rad i o , �l r .  Don Dlls s i a s , Buffa lo , NY 
WGR TV , Hr . J i m Wi l l i , Bll f fa l o ,  NY 
WHDL/WE B F  Rad i o ,  Mr . R i cha rd D .  Shane r , O l ea n ,  NY 
WIVB TV , Mr . Joseph K i r i k ,  B u f fa l o ,  NY 
WJTN/WWSE Rad i o ,  Hr . A l mon Haza rd , James town , NY 
WJYE Rad i o , News D i recto r ,  B u f fa l o , NY 
WKBW Rad i o ,  t-'I r .  J .  t-1c Laugh l i n ,  News D i rect o r , B u f fa l o , NY 
WKBW TV , Mr . St eve R i dge , B u f fa l o ,  NY 
WKSN /WHUG Ra d i o ,  t-l r .  Dan F i s che r ,  J ame s town , NY 
WNED  Rad i o , News D i recto r ,  Buffa l o , NY 
WHED TV , News Di re c t o r ,  Bu f fa l o , NY 
WSC B  Rad i o ,  News D i rec t o r , Buffa l o , NY 
WUTV , News D i recto r ,  Gra nd I s l a nd , NY 
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GENERAL D I STR I BUT I ON 

Aa ron , M r . Mi chae l ,  Bu f fa l o ,  NY 
Ab rams , Mr . F rank , New Yo rk , NY 
Adam , Mr . John , C o l o rado Sp rings , CO 
Adams , J r . , M r .  Alexander , Tonawanda , NY 
Adams , Mr . Ma rk S . , Kenmo re , NY 
A l d row , Ms . E l i zabe th , Wes t  Va l ley , NY 
A l gm i n ,  Mr . Robe rt , Tappa n ,  NY 
Anderson , M r . Ku rt , S c henectady , NY 
Arca ra , Ms . f rance s , E a s t  Auro ra , NY 
Ashley , Mr . R . L . , San franc i s co ,  CA 
Atkinson , Mr . Robert J . , Ash fo rd ,  NY 
Ba e r ,  M r .  Thoma s S . , Oak Ridge , TN 
Ba i rd , Mr . Tim , S a l amanca , NY 
Ba l ewick , T . , Delevan , NY 
Ban c ro ft , Ms . Ann , Santa Fe , NM 
Banks , Ms . Lenore , Amhe rs t ,  NY 
Ba rna rd , M r . Wa l ther M . , F redonia , NY 
Baus e r ,  Mr . M i chae l  A . , Wa shington , DC 
Bece r ra ,  Mr . M i chae l  A . , Live rpoo l ,  NY 
Becke r , Mr . Paul J . , Buffa l o , NY 
Be rg , D r .  Geo rge , Roche s te r ,  NY 
Be r i ck , M r .  Dav id , Was hington , DC 
Berne r , Ms . Ma ry , Athens , NY 
Berte l l , Ms . Rosa l ie , To ronto , Canada 
Beye tte M r .  La r ry ,  Ea s t  Concord , NY 
B inde r ,  Mr . Rona l d  J . , Hicksvi l le , NY 
Bishop , Mr . Gl en , Wes t  Va l ley , NY 
B laze r , Mr . David H . , Albany , NY 
B l i s s , M r . Wayne A . , La s Vegas , NV 
B loom , M r .  Ha r r i s  M . , Catta raugus , NY 
Boga rt , Mr . La r ry ,  A l l enda l e , NJ 
Boggs , M r . La r ry A . , Wa s hi ngton , DC 
Boni l la , M r .  Cha r l e s  F . , New York , NY 
Bonne r ,  M r . Wi l l iam , Richland , WA 
Booth , P ro fe s s o r  Ri cha rd S . , I thaca , NY 
Boyd , J r . ,  M r .  Hugh K . , C o l umbia , SC  
Breen , Ms . Donna and  Mrs . Joyce , Wes t  Seneca , NY 
Brook , M r . Hank , Rockvi l l e , MD 
Bros s , D r . I rwin ,  Buffa l o , NY 
B r own , M r . Gi lbert , Lowe l l , MA 
Brown , Mrs . Madel ine , Lakewood , NY 
B rown , M r . Pete r D . G . , New Platz , NY 
Brown , M r . Ter ry D . , P rospect Height s , IL 
B ryant , Ms . Pat r icia , Bethe s da , MD 
Buchana n ,  M r . Thomas , Buffa l o ,  NY 
Bunz , M r . John H . , Tonawanda , NY 
Burchi l l ,  M r . Wi l l iam , B loomfiel d , CT 
Burns , M r . Robe rt , Ga i thersburg , MD 
Cai rns , D r . & Mrs . Dorothy , Springvi l le ,  NY 
Campana , Mr . Robert J . , San Diego , CA 
Caplan , Mrs . Ruth , Oswego , NY 



C a r l son , Ns . Ka t hy , A l buque rque , N�l 
C a r r , M r . Bri an , Bu f fa l o ,  NY 
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C a rte r ,  M r .  Luthe r ,  Wa s h i ngton , DC 
Chapman , M r . Duane , I t haca , NY 
C h r istensen , t-l r .  La r ry W . , Houghton , NY 
Church i ll , M r .  Wes ley , Wes t  Va l l ey ,  NY 
C la re , M r . Lawrence , Buffa l o , NY 
C la rk , Mr . Dona l d  E . , Upt on , Long I s l and , NY 
C l a rk ,  M r . La r ry J . , Co rning , NY 
C l ine , M r . James G . , White  P l ains , NY 
Co l eman , M r . & M r s . A l , Pennsv i l l e ,  NJ 
Co l f , t-l r .  F l oyd , West  Va l ley , NY 
Con l i n , Ms . Bri tta , Hamburg , NY 
Coo k ,  H i l a ry ,  Washington , DC 
Cook , M r . Rona l d  G . , Conewango Va l ley , NY 
Coo ley , Ms . Joan , Machia s ,  NY 
Coope r ,  M r . Doug l a s , Sa l amanca , NY 
C o rde s , M r .  O rmond L . , I daho F a l l s , 1 0  
Couture , M r . Cha rl e s  W . , Wes t  Va l ley , NY 
Covington , M r . Bi l l , Buffa lo , NY 
Cowl ey , M r .  Thoma s , O l ea n , NY 
Coye r ,  Gayle ,  To ivo la , M I  
C ra i g , M r . Robe rt B . , S a n ta Ba rba ra , CA 
C rosby , Ms . Peggy , Wa s h i ngton , DC 
C rowe l l , M r . Jame s , C a t ta raugus , NY 
C u r ran , Ms . Susan , Bu ffa l o , NY 
C u r ry ,  Ms . Jean B . , Santa C ruz , CA 
Czes ak , r-l r .  F rank , Cahffee , NY 
Da l i ng , Mr . Ph i l l ip M . , R i ch land , WA 
Da n i e l s ,  Ms . Raphae l  S . , Ga ithe rsburg , �lD 
Danton , Ms . Jean , C a s s adaga , NY 
D ' A r r i go , Ms . D i a ne ,  Buf fa l o , NY 
Davy , F red  and  U r s ula , Great Val l ey , NY 
Dayo , M r . Fel ix B . , Pit tsbu rgh , PA 
Dedrick , M r .  Duane , De levan , NY 
Del i nge l i s , M r . R . F . , New Yo rk , NY 
De l l , Mr . Pete r ,  Sp ringv i l l e ,  NY 
Deus te r ,  �lr . Ra lph W . , Rockv i l le , MD 
Devi n ,  J . G . , Yo rkshi re , NY 
D i c k , Mr . Richa rd 1 . ,  I tha ca , NY 
Dohe rty , Mr . John F . , Houston , TX 
Dohe rty , Mr . Thoma s P . , Lake View , NY 
Doi , Ms . Kath ryn , Wa shington , DC 
Dowd , Mr . J inx , I tha ca , NY 
Duga l ,  Mr . Raymond J . , Santa Ana , CA 
Duwe , Ms . Kathleen , Springvi l le ,  NY 
E a ke s , Ms . Sara , Washing�on , DC 
Eks trom , Mr . C a r l  D . , Rochester , NY 
Emme t t , Ms . C a rolyn , New Yo rk , NY 
Feue r ,  I . , New York , NY 
Fie l d , Mr . Ve rnon E . , Al legany , NY 
F i n a l d i , Ms . L i s a , Buffa l o , NY 
Fishe r ,  Mr . Cha r l e s  W . , Melvi l le ,  Long Is land , NY 
F l a i g , Mr . Kenne t h , Portland , OR 
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Fl amm , �l r .  Ma tthew , Bu ffa l o , NY 
F l e i s he r ,  M r .  Wa l t e r  L . , New C i ty , NY 
Fo rd , J . W . , Ea s t  Auro ra , NY 
Fo r t enba ugh , M r .  Robe rt , Orcha rd Pa rk , NY 
Frana s ze k , M r .  Joseph  J . , San F ranc i s co , CA 
F rankl , M r .  Robe rt N . , Buffa l o , NY 
Frede r i c k ,  M r . V .  Ray , Buffa l o , NY 
F reiwa l d ,  Ms . Joyce G . , Wa s hington , DC 
F rench , M r .  Joseph , Loui svi l l e ,  KY 
F reye r ,  Ms . Ca ren L . , Pa r s i ppani , NJ 
F r i e s ema , D r .  H .  Pau l , Evans t on ,  l L  
F r i s ica ro , M r .  Je r ry , Ruffa l o ,  NY 
Fuda l a ,  Ms . J�anne F . , Al p i ne , NY 
Fui e re r ,  M r . An ton A . , Roches te r ,  NY 
Gagne , M r .  Davi d N . , Ro che s te r ,  NY 
Ga l a c , J r . , M r .  Steven , Ca t t a raugus , NY 
Ga r re t t , Lt . C o l . Emi l G . , S t o ckton Sp ring , ME 
Ge i ge r ,  M r .  Robe rt A . , Newa rk , NJ 
Ge rwi tz , Henri e t t a  M .  and F l oyd S . , We s t  Va l ley , NY 
G i g l io , M r .  Ri cha rd C . , Mo rrow , GA 
Gi lman , D r .  Lucius , F r"a llces town , NH 
Gode rt , M r .  Jac k ,  Wes t  Va l le y ,  NY 
Golan , M r .  Leona rd J .  Ru f fa l o , NY 
Go ldman , D r .  Mo rton I . ,  Ga i t he rsburg , MD 
Goldsm i th ,  M r . Ma rc W . , Wa l t ham , MA 
Goldsmi t h , M r .  Ri cha rd I . ,  Syra cuse , NY 
Graebe r" ,  M s g r . R i cha rd A . , Kenmore , NY 
G rame r ,  E sq . , Joseph C . , Me lvi l l e ,  NY 
G ranat , Ms . Rhoda , Wa sh ington , DC 
G rebe l , M r .  Te rence L . , Redmond , WA 
G r i swo l d ,  Ms . De i rd re , Buffa l o , NY 
G rube , R . M . , F rami ngham , MA 
Gue r re ro , M r . Joseph , Go l den , CO 
Gug ino , M r .  Rus s e l l ,  Buffa l o , NY 
Gutbrod t ,  Mrs . Nancy ,  Fai rpo rt , NY 
Gutwe i n ,  M r . Edwa rd , Reading , PA 
Haa s , D r . Ma r t in N . , Getzvi l l e ,  NY 
Ha fne r ,  Mr . Bi l l , Ma s t i c , NY 
Ha l e , M s . Joann , G rand I s land , NY 
Hame i s te r , Ms . Joanlle E . , E a s t  Aurora , NY 
Hami l ton , �Is . Mina , Wh i te P l a i ns , NY 
Ha rpe r ,  Mr . Jame s , Roche s t e r , NY 
Hee lan , Nr . James R . , LaG range Pa rk , I L  
Hend ri x ,  M r .  John , Eugene , OR 
He rmans , M r . D i c k , M i l l e r ton , NY 
Hew i tt , M r .  Arno l d , Lewi s ton , NY 
Hi ggins , M s . M i l d red , O rcha rd Park , NY 
Hi l l , Mr . Dougl a s , Upton , NY 
Hindman , M r . Thoma s , Ai ken , SC 
Ho l l oway , M r .  Homer E . , Buckha nnon , WV 
Ho l ton , M r . Langdon , Rich land , WA 
Ho rva t , Dr . Robe rt , Buffa l o , NY 
Hos s l e r , Mr . Dona ld E . , M i dd l e t own , PA 
Hotchki s s , M r .  We ll es , Sudbury , MA 
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Hubba rd , M r s . E l i zabeth B . , New Yo rk , NY 
Hu rwi tz , Jr . , M r . Henry , Schenectady , NY 
Hutch i s on , Ms . Cheryl , Wa s h ington , DC 
l I t i s ,  M r .  Theodo re J . , Madi son , WI 
I tzkowitz , Mr . Ga ry , Wa s h ingto n ,  DC 
Ja ckson , Mr . Myl e s  E . , Fran k l i nvi l l e ,  NY 
Jacobi , Ms . Lore tta , B u f fa lo , NY 
Jaege r , M r .  Joseph A . , London , Engl and 
Jantz , Hr . Scott , Buffa l o , NY 
Jantz , Hs . Suza nne , Buf fa l o , NY 
Jenni ngs , Hr . Al fred S . , A i ken , SC  
Jennings , Hs . E l s a , Sha ron , CT 
Jone s , H r . �vi l f red R . , E a s t  Otto , NY 
Jo rdan , Hs . Jul i e , Denve r ,  CO 
Kahn , Es q . , Richard D . , New Yo r k ,  NY 
Kamimura , Ha s a i chi , Was hington , DC 
Ka rab ly , H r .  Louis S . , Ha r i e tta , GA 
Ka u fman , H r . Robert  E . , Sp ringvi l le ,  NY 
Kavl i c k , Hr . V i ncent J . , Wa s h ington , DC 
K e i fe r , Hs . Sand ra , P i t t s burgh , PA 
Kend o r  Hus i c ,  I nc . , Del evan , NY 
K en f i e ld ,  Hs . He l en E . , Frankl invi l l e , NY 
Kep ford , Dr . Cha uncey , Pretty Pra i ri e ,' KA 
Kess l e r , Hr . E . R . , Wa sh ington , DC 
Keys e r ,  Ms . Ea r lene A . , Wa sh ington , DC 
K i e fe r , Hs . D . S . , I thaca , NY 
K i e f fe r ,  Hs . Fran , Fa i r fax , VA 
K i nane , H r .  Ri c ha rd J . , Wa s h i ngton , DC 
K i nyon , H r .  Bri ce , Cha ttanooga , TN 
K i r i s i t s , H r . H i cha e l  J . , Cheektowa ga , NY 
K i t t inge r ,  H r . W . D . , Canoga Pa rk , CA 
K le in ,  M r . Joe l I . , New York , NY 
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APPEND IX B .  EVALUATION AND SELECTI ON OF OPT I ONS IN THE ALTERNATIVES 
FOR MANAGEMENT OF WEST VALLEY WASTES 

Four pr incipal  a l terna t i ve s  for management o f  the Wes t  Va l ley l i quid  h i gh- l evel 
wa s tes  (HLW) have been  ident i f i ed .  Three o f  thes e  a l te rnat ives requi re the 
s o l id i f i cat ion of the HLW and a re re fe rred to as action  a lt e rnative s . Th is  i s  
i n  cont ra s t  t o  a l te rnat ive 4 ,  whi ch i s  refe r red t o  a s  a no -action  a l t e rna t ive . 
A l t e rna tive 1 i s  furthe r divi ded depend ing on whe the r o r  not the superna te i s  
s ep a r a ted f rom the s l udge be fore the HLW a re s o l idi fied . The s ep a ra ted p roces s 
( a l ternative l a )  i s  the prefer red a l te rna t ive . Alternative 4 i s  divided 
depending p rincipa l ly on the time period during whi ch the HLW continue to  be 
s t o red in  unde rground tanks . 

The d e s c r ipt ions o f  the ava i l ab l e  opti ons that comp r i s e  the a lt e rnat ives fo rm 
the maj o r  portion o f  this  append ix . In  making the s e l ections , each s tep in 
the a cti on a l ternat ives ( l a ,  I b , 2 ,  and 3) was carefu l ly eva luated . Cons ider
a t ion wa s given to  the op t ions ava i l a b l e  for the va rious s teps and to the 
equipmen t and faci l i t i e s  needed to carry out the s e  s t ep s . The a ctivi t i e s , 
equipment , and fa c i l i t i es cons idered were : ( 1 )  remova l o f  the HLW from the 
tanks and the e quipment needed for the remova l ; ( 2 )  HLW process ing and the 
requi red equipment ; ( 3 )  fa cil ities  needed for proce s s ing the HLW , for  tempo
rary ons i te s to rage o f  the s o lidi fied HLW , f o r  tre a tment o f  l ow- leve l wa s tes  
( LLW) , and fo r temp o ra ry s to rage o f  t ransuran i c  ( TRU) wa stes;';- and LLW ; 
( 4 )  ons i te and offsite  management ( hand l ing , s to rage , and di spos a l )  o f  HLW , 
LLW , and TRU wa s tes ; ( 5 )  transpo rta tion o f  the wa s te s ; and ( 6 )  de contamina tion 
and decommis s i oning of the fac i lities  used in the s o l i d i fication of the l iquid 
HLW . The no- a ction a l te rna tive is treated s eparately in Section B . 7 .  

The s e l e c tion o f  p roces s e s , e quipment ,  and fa c i l i ties  wa s based  l a rgely on 
techno l og i ca l info rma ti on o b ta ined from e a r l i e r  Depa rtmen t  of Ene rgy reports , 
the open l i teratu re , and s eve ra l Department o f  Energy contractors . Every 
effo rt was made to fi l l  informationa l gaps and to  reconci l e  di f fe rences in 
data a ri s ing from di fferences in a s s umpt i ons or  bases  o f  ana lyses . Rema ining 
unce rtainties  and informa tional gaps a re ident i f i ed , and the techni c a l  work 
requ i red to obtain the informa tion needed to  a l low imp lementat i on of the 
a ction a lterna tives i s  b ri e fly  outl ined . 

The environmenta l impacts  a t  each s tep a re s ummarized a t  the end o f  each 
s ub s ection . I n  the  c a s e  o f  radio logica l impacts , e s t ima tes o f  b o th the 
occupa t i onal doses  and populat ion r i s ks a re given . The methodology u s ed to 

*As u s ed in this E r S , transuranic ( TRU) was tes  a re thos e  non - high- l eve l wa s t e s  
that contain  mo re than 1 0  nanocuries o f  transuranic el ements p e r  gram o f  was tes . 
Thes e  e l ements a re man-made e l ements that have a tomic numbers great e r  than 9 2  
( uranium) and a re envi ronmenta l ly important because  mos t  transurani c elements  
have very s low rates  o f  rad ioactive decay ( long- l ived ) .  
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e s t ima te  the oc cupa t i ona l doses  i s  p re sented in the app rop ri a te s e c t i on o f  
thi s append i x  because the s e  e s t imates a re s t rongly dependent o n  the part i c u l a r  
a c t ivi ty invo lved . I n  gene ra l , the me thodol o gy used to  e s t ima te the popul a t i on 
ri s ks and the deta i led resu l ts a re gi ven i n  S e c t ion 4 . 1 o f  th i s  E I S .  For  
nonrad i o logical  i mpa ct s , the  deta i led ana l ys e s  a re g i ven in Sect i on 4 . 2 .  

Whe re i n fo rmat ion  wa s lac king , i t  wa s neces s a ry to make a s s umpt i on s  to ana lyze 
the envi ronmental  i mpact s .  The a s s umpt i ons were cons e rvat i ve so as to ove r
s tate , rather than unde rs t a te , the i mpa c t s . Ongo i ng s t ud ies a re expe cted to 
c l o s e  many of the i nfo rma t i ona l gap s p r i or to  select i on of a wa s te management 
a l terna t ive for  t he Wes t  Va l l ey HLW .  The a s s ump t i on s  used were con s i s tent 
within  the a l te rna t ive s . 

I t  i s  impo rtant that the envi ronmental i mp a c t s  a t  each step be cons i de red in 
re l a t i on to the enti re wa s te mana gement a l ternat ive . I n  comparing  the a l te r
nat ives , the to t a l  envi ronmenta l i mpact s a re o ften dominated by the imp a c t s  a t  
one pa r t i c u l a r  s tep ( e . g . , transpo rtat ion) . Therefo re , d i f fe rence s i n  i mpa c t s  
among opt ions a t  some o ther step s c a n  be re l a t i ve l y  i ns i gn i f i cant when the 
tot a l  a l t e rnative is cons i de red . 

B . 1 REMOVAL OF L I QU I D  HIGH-LEVEL WASTES FROM THE STORAGE TANKS 

I n  the fo l lowing sect ions , the two types  o f  HLW tanks ( Se c t i on B . 1 . 1 ) and the 
two types  o f  HLW a re de s c r ibed (Sect i OIl 13 . 1 . 2 ) ,  and t he p roposed p rocedures 
for removing the wa s t e s  a re d i s cus sed  ( Sect i on B . I . 3 ) .  

B . I . 1  De s c r ipt i on o f  Tanks 

Only a b r i e f  de s c r ip t i on of the Wes t  Va l ley wa ste  tanks w i l l  be g i ven he re . 
They a re des c r ibed  i n  cons idera b l e  deta i l  in  reports  by the U . S .  Department of  
Ene rgy ( 19 7 B )  and Janicek ( 1 9BO ) . 

The re are two la rge carbon- steel  tanks (BD I and BD2 ) hous ed i ll separate con
crete va ul t s . Tank BD2 contains  neut ra l ized HLW from the Pure x p roce s s ing of  
uranium-base  fue l s , and Tank BD I i s  an i ntended spa re . There are  also  two 
sma l ler  tanks ( BD3 and BD4 ) cons t ructed of s ta in le s s  s teel  and housed in a 
common vaul t ; Tank BD4 ho lds  t he a c i d i c  HLW from the Tho rex proce s s ing of  
tho r i um-base  fue l s  and Tank BD3 is  a spa re . The neu t r a l i zed-wa s te tanks BD1 
and BD2 each have a s teel  pan that surrounds the bottom o f  the tank and p ro
j ec t s  upwa rd for a port i on of  the  hei ght o f  the  tank . The purpose  of  t he pan  
is  for temporary conta i nment o f  the  was te i f  a sma l l  leak  s hou l d  occur  and  for 
dete c t ion . A t e s t i ng of  t he pan by Nuclea r Fue l Se rv i ces , I nc . , i n  connect i on 
with  a s a fe ty eva l ua tion of  t he trans fer  sys tem reve a led that the pan unde r 
Tank BD2 has a de fe ct  that  impa i rs . the abi l i ty o f  the pan to  hold  wate r .  The 
pan unde r Tank BD1 has no such defe c t . I n  t he i r  eva lua t i on of  the pan de fect , 
t he U . S .  Nuc lear  Regulatory Commi s s ion  ( 1 9 7 9 )  concluded that the threat t o  the 
pub l ic o r  operat ing personne l ha s not changed appre c iab ly a s  a result  of  the 
defect in the pan and the wa stes  should not be t ransferred at t h i s  t ime to t he 
spare tank , BD l .  I t  wa s furthe r  not ed that recent res u l t s  of  se i s m i c  analyses 
ind icate that even the l a rges t  credible  earthqua ke would not cause tank fa i lure . 

The Nuclea r Regu l a t o ry Commi s s i on (NRC ) reques ted tha t Rockwe l l  Internat iona l 
plan a p rogram t o  inspect the Wes t  Va l l ey HLW s to rage tanks , determ i ne t he i r  
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condi tion , and p red i ct the po tent ial  fo r rad i onucl ide t ransport through s o i l s  
surround ing the HLW tank va u l ts (Rockwe l l  Int . 1 9BOa ) . The resul ting program 
p l an e l ements ( Rockwe l l Tn t .  1 9BOb ) that pertain spe c i f i ca l l y  to the HLW 
s to ra ge tanks inc l ude : ( 1 )  a pos s i bl e  photographi c  inspe c t i on o f  the neut ra l 
i zed  Purex HLW tank i nteri o r ,  and photograph i c  and t el ev i s ion i nspect ion o f  
the tank ' s  ext e ri o r  and its  concrete va u l t  i nt e r i o r  s urfaces ; ( 2 )  det e rmin a 
ti on o f  t h e  wa l l  thi ckn e s s  o f  the neutra l i zed HLW tank ; a nd ( 3 )  a review o f  
t h e  s t ruc tura l spe c i f i cati ons , s ta t i c  and des ign loads , the rma l h i s t o ry ,  
fab ri cat i on reports , and pri o r  corro s ion data o f  the HLW tanks . 

B .  1 . 1 .  I Neut ra l i zed Hi gh- Leve l Wa ste  Tanks 8 D l  and BD2 

The neu t ra l i zed HLW Tallks BD I and BD2 a re ca rbon- s te e l -wa l l ed s t ructures , 
2 1 . 3  m i n  diameter  and B . 2  m h i gh ; each h a s  a nomina l capa c i ty o f  2 . B  mi l l ion 
l i t e rs ( L )  a nd conta i n s  e l a b o rate int e rn a l  s t ructures  p rima ri ly fo r s uppo rt o f  
the tank roo fs and the concrete conta i nment vau l t s . I n  each tank , the support 
s t ructure for  t he tank roof  cons i s t s  of forty- five 20-cm-diam p ipe c o l umns 
based  about  6 0 - cm above the bot tom o f  the tank on a comp l ex system o f  gi rde rs . 
The i nte rna l s t ructure o f  the t wo tanks is  shown i n  F i gure B . l .  The s i x  
s uppo rts  fo r the roof  o f  the conc rete va u l t a re c a r ri ed up through the tank i n  
s t e e l  p i pe co l umns , e a ch 7 6  em in d i amete r .  The re a re a l s o  four a i r- l i ft 
c i rc u l a to r s , e a ch formed by a I S - em tank nozzl e  extend i ng f rom grade through 
the va u l t roo f and the t ank  top t o  a p o i nt about 1 0 0  cm above the tank bottom 
a nd t e rm i na t ing i n  a 7 6 - cm-d iam a i r-d i s t r i but ion  s h roud . The pre sence o f  s o  
many o b s tructions  w i thi n the tank , coup led  with t h e  few ex i s t i ng t a n k  penet ra 
t i on s , cou l d  ma ke the remova l o f  the Purex was te a comp lex opera t i o n .  

Acce s s  t o  t h e  HLW i n  Ta nk BD2 i s  proj ected t o  b e  made through ex i s ting open
i ngs . It wa s a s s umed in thi s s ta tement that no new penetra t i ons wou l d  be 
needed . A recent rev i ew (Jan i cek 1 9 80 ) o f  postconst ruct i on d rawings revea led 
the exist ence o f  s ixteen 2 5 - cm open ings , curren t l y  seal ed , a round the pe riphe ry 
o f  the tank roo f ;  these we re used du r i ng hea t - t reatment ope rat i on s  a fter  
cons t ruct i on of  the  tank . The  tank-emp tyi ng p roposa l di s c lJ s sed b e l ow is  ba s ed 
o n  the use o f  the s e  p e r i phera l open i ngs . 

Some o f  the features o f  Tanks 8 0 1  and BD2 i n  the i r  vau l t s  a re shown i n  Fig
ure  B . 2 .  The vaul t f o r  each ta nk ha s s i des  and roo f o f  re i n fo rced conc re te , 
60  cm i n  thi cknes s .  Each va u l t  i s  b u r i ed unde r a m i n imum o f  2 . 4 m o f  s i l ty 
t i ll , s o i l  o f  l ow p e nneab i l  i ty and h igh i on - exchange capa c i t y .  

There a re ex i s t i ng unde rground p i pe connections  b e tween the tanks a nd the ma i n  
pro ce s s  bui ld i ng . The s e  may b e  uti i ized fo r remov ing the was te s  from t he 
tanks (Se c t i on B . l . 3 . 3 ) .  

B . l . l . 2  Aci d i c  High-Leve l Was te Tanks BD3 and BD4 

The a c id i c  Thorex HLW Tanks 803 and BD4 a re sta i n le s s - s tee l t a nks , 3 . 7  m i n  
diameter  and 4 . 8  m hi gh ;  e a c h  has a nomina l capa c i ty o f  5 7 , 000 L .  The re a re 
two s i de-mount ed s e ts and one bot tom set  o f  cool ing coi l s  and four  a i r- sparg i n g  
reci rculators  i n s ta l l ed  i n  e a ch tank t o  mix the contents and t o  purge rad i o
lyt i ca l ly generated hyd rogen . The t wo a c id i c-wa s te tanks a re inte rconne cted 
and a re tied  into the chemical  p rocess  c e l l  ( CPC ) proce s s  sys tem th rough a 
7 . 6 - cm j a cke ted s ta i n l e s s  stee l l i ne .  Spa re a cc e s s  l i nes  to the chem i cal  
p ro c e s s  ce l l  ' a l s o t e rm i na t e  unde rground outs ide the vaul t .  Al  though no means 



o 

B-4 

TA N K  I NTERNAL STR UCTURE 

TANK A N N U L US 

VAULT 

20-cm. D IA. TA N K  
ROOF SUPPORTS (45) 

76-cm D IA .VAULT -SUPPORT 
COLUMNS (6 ) 

COLU M N  A N N U LUS 

TANK/VAULT CONFIGURATION 

Figure B . l .  I nterna l Diagram and Vau l t  Con f i gura t i on for the 
Neutra l i zed High-Leve l Wa ste  Tanks BD1 a nd BD2 . 
Source : Rockwe l l  Interna t iona l ( 1 9BOb ) . 
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Va u l t  E leva t ion . Source : J an i cek  ( 1 9BO ) . 
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of ext ra ct ing the contents are current ly  ins ta l led in e i ther  tank , the removal 
o f  the Tho rex wa s tes  shoul d  be a fa i r ly s t ra i ghtforwa rd ope rat ion because i t  
i s  be l ieved that there i s  ve ry l i t t l e , if  a ny ,  s o l id mate r i a l i n  the tank . I t  
i s  be l i eved that  a s ubme rs i b l e  pump can b e  int roduced through a n  exi s t ing 
a c c e s s  p o rt and tha t  this , a l ong wi th a t i e - in to the exi s t i ng trans fe r l ine 
to the chem i c a l  p ro c e s s  ce l l ,  wou l d  a l l ow s a t i s fa c t o ry remova l of the tank 
contents wi th compara t ive l y  l i tt l e  di ffi c u l ty . If a new fac i l i ty we re to be 
used fo r was t e  s o l id i f i ca t i on , new t ransfer l ines wou l d  have to be i n s t a l l ed .  

The Tho rex tanks i n  the i r  common va u l t a re s hown in Fi gure B . 3 .  As  with the 
Purex tanks , the va u l t  s ide s and roof are of reinforced conc rete , 60 em i n  
thi c kne s s . The vau l t  a l so  is  buried unde r a minimum o f  2 . 4  m o f  s i l ty t i l l  
so i l . 

B . l . 2 De s c r i ption a nd Cha racterizat ion o f  the Sto red High- l eve l Wa s t e s  

Two d i fferent types o f  HLW a re s to red i n  t h e  tanks at  Wes t  Va l ley : ( 1 )  neu
t ra l ized Purex wa s te s , cons i s t ing of a l aye r o f  s ludge be low a l aye r o f  s uper
nate , a re s t o red i n  one  of  the  ca rbon-stee l ,  2 . B  mi l l ion-L tanks  ( BD 2 ) ; and 
( 2 )  a c id i c  Tho rex wa s tes , whi ch a re a s s umed to  be a homogenous  s o l ut ion (but 
wh i ch may , i n  fa c t , conta i n  s ome separa ted s o l ids ) , a re s t o red in one o f  the 
s ta in l e s s - s tee l ,  5 7 , 000-L  tanks ( BD4) . The neutral ized Purex wa s te s  a re 
s imi l a r  to the defense HLW a t  Savannah R ive r and Hanfo rd in  tha t thes e  l a tter 
wa s te s  a ls o  cons i s t  o f  a neutra l i  zed s upernate a nd an  a s s o c i a t ed s ludge . 

The fue l s  proces sed a t  Wes t  Va l ley wi l l , i n  1 9 B 7 , have a mlnlmum " o u t - o f
reactor"  t ime o f  1 7  yea r s , with the ave rage time for the ent i re group bei ng 
s omewhat over 20 yea rs . I n  add i tion , many o f  the fue l s  p ro c e s s ed had low 
rea ctor  burn - up . Thus , the ' rad ioactiv i ty content o f  the Wes t  Va l ley HLW i n  
1 9B7  wi l l  be s ubs tantia l ly l ower than that o f  commer c i a l  HLW derived by p r o 
c e s s i ng current powe r- reactor  spent fue l , but wi l l  be  higher than t h a t  o f  the 
va r ious defense HLW . The We s t  Va l l ey HLW a re ,  howeve r ,  s omewhat unusua l 
chemi ca l ly because o f  the unus ua l ly l a rge quantity o f  i ron  i n  the neut r a l ized 
s ludge and the exis tence of the s ep a rate a c i d i c  Tho rex was te s . 

A concern i n  p a s t  s tudi e s  o f  the Wes t  Va l l ey HLW has been the l a c k  o f  data 
conce rning the i r  spe c i f i c  compos ition . Thi s  is  part i cu l a r ly t rue fo r the 
a c t inide s , where  c a l c u l a tiona l methods dev i s ed for other purposes  had to be 
used  i n  the abs ence o f  comp lete  data . Thi s  s i tua tion  s ho u l d  b e  imp roved when 
samp l e s  of the Wes t  Va l ley HLW a re ana lyzed . 

B . l . 2 . 1  Neutra l ized High -Leve l Wa s t e s  

Tank BD2 conta ins b y  far  t h e  l a rges t  quant i ty ( 2  mi l l ion  L )  o f  t h e  Wes t  Va l ley 
HLW from the 1 966- 1 9 7 2  p e riod o f  p lant opera t ion . This tank i s  s ti l l  used fo r 
the d i spos a l  o f  va rious radi o a c tive e f fl uents ( e . g . , sump d ra i nage and decon
tamina tion  s o l ut ions ) that have been generated during the period s ub s equent to  
p l a nt shutdown . The b u l k  o f  the HLW were derived from rep r o c e s s i ng 625 met r i c  
tons (MT) o f  uranium fuel to recove r  uranium a nd p l utonium . Approximatel y  5 6% 
o f  thi s  quantity was from fue l s  used i n  de fense - re la ted p l utonium-production 
reactors  and  the b a l ance from commercia l powe r rea c tors . The defense  fue l s , 
on the average , had about 20% l e s s  reactor  burn-up than the commerci a l  fue l s  
rep roc e s s ed a t  Wes t  Va l ley and furn i s hed o n ly 3 1% o f  the recovered p l utonium . 
The p re sent radioactivity content o f  the tank was thus p rima r i ly derived from 
the sma l ler quanti ty of commercia l fue l s . 
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Tanks 8D3 and 8D4 and The i r  Vaul t .  
Source : Jani cek ( 1 9 8 0 ) . 
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The HLW left the Purex s ep a ra t ion p roce s s  as highly concent rated nit ric-acid  
s o l ut ions , but were neutra l ized with sodium hydroxide befo re s t o rage in Tank 8D2 . 
The HLW in Tank 8D2 currently cons i s t  of  a sup e rnate with a very high d i s s o lved
s a l t  content tha t  ove r lays an a l ka l ine s l udge . The vo lume , phys ical  cond i t ion , 
and chemical  compos i tion of  the s ludge a re uncerta in , a l though the s l udge i s  
known t o  cons i s t  la rgely o f  inert i ron and a luminum hydroxides . 



B - 7  

The average dep th  o f  t h e  s l udge i s  b e l i eved to  be about 1 40 em . The uppe r  
port i on o f  t h e  s l udge i s  be l i eved to  b e  a somewhat s o ft , high-water- content 
a c c umul at i o n  of hydrated i ron and a l um inum hydrox i de s . Thi s  s ludge material  
i s  tho ught to  ove rlay a th inne r layer o f  more  dense  components on the  bottom 
of the tank (U . S .  Dep . Ene rgy 1 9 78 ) . Tab l e  B . 1  p re s ents an e s t ima te of the 
compos i t ion of the ne ut ra l ized HLW . An e s tima te of the rad i o a c tivi ty i n  this  
tank in  1 9 78  wa s g iven in  the U . S . Depa rtment of  Ene rgy ( 1 9 7 8 )  report . The 
e s t i ma ted rad i oa c t ivi ty i n  Tank 8D2 in 1 9 8 7  i s  g iven in Tab l e  B . 2 .  I n  1 98 7 , 
the rad i oa c t ivi ty o f  the f i s s ion produ c t s - -pa rticularly  s t ronti um ,  yttrium ,  
ces i uIn , and b a r i um--wi l l  dom i n a t e . the t o t a l  radioa c t i v i ty .  

Ta n k  8 0 1  i s  l o cated i n  a s epa ra t e  va u l t  adj acent t o  Tank 8D2 which conta ins 
the neu t ra l i zed  H LW .  Th i s  compani on tank ( 8D I )  conta i ns s ome sma l l  amount o f  
l i qu i d  wi th  a l ow rad i oa c t ivi ty content , s uch as  condens a t e s  f rom the f i l led 
tank , but i s  es sent i a l l y  i n  unused  condi t i on .  

Rad i o a c t ive  de cay con t i nues to  reduce the ra d i oa c t i v i t y leve l i n  the neu t ra l 
ized H LW tank and t hus  the heat  gene rat ed by the wa s t e s ; ho th cha ra cte ris t i cs 
a re a l ready domi nated  by the ces i um- 1 3 7 and s t ron t i um-90  fi s s i on-product  decay 
cha i lls and  wi l l  cont i nue  to be so dom i na t ed for decades to come . The cer i um- 144 
wi l l  have e s sent i a l ly d i s appea red by 1 98 7 , and the o t he r  i n t e rmed ia te ha l f- l i fe 
f i. s s i on o r  capture  p roduc t s  ( ru then ium- 106 , ces i um- 1 34 ,  a n t i mony- I 25 , p ro 
met h i uIn- 1 4 7 )  w i l l  be  a t  m i no r  l eve l s  a s  compa red wi t h  thos e  o f  ces i um- 1 3 7  and 
s t ron t i ulll-90 . �lo re wi l l  be known about  the cha ra c t e r i s t i c s  o f  the s l udge and 
supe rna t e  a f t e r  comp l et i on of a samp l i ng p rogram . 

H . l . 2 . 2  Ac i d i c  Tho rex H i gh- Leve l Wa s t es  

Tank 8 ))4 conta i n s a l l 4 7 , 000 L of  t he a c i d i c Tho rex-process  H LW gene ra ted  at  
Wes t  Va l l ey . Th i s  wa s t e  wa s gene ra ted d u r i ng a s i ng l e  p roce s s i ng campa ign 
whe re i n  the  u ra n i ulIl wa s re cove red f rom an exp e r imen t a l  rea c t o r  fue l o r i gi na l l y  
composed  o f  9 3 . 5% t ho r i um and 6 . 5% h igh ly en r i ched u ra n i ulIl . 

The HLW coming  from the Tho rex p rocess  a l so cont a i ned  a h i gh concen t ra t i on o f  
n i t r i c  a c i d .  To avo i d  p rec i p i ta t i on o f  ove r 1 5  MT o f  tho r i um e s t ima ted to be  
i n  the s o L u t i on ,  the  wa s t es  'n'e re r.!.o t  neut ra l i zed a n d  t hus rema i n  i n  t he tank 
in  wha t  wa s thought  t o  be a s i ng l e - pha s e  a c i d i c  s o l ut i on ,  p r i ma r i l y  of  tho r i um 
n i t ra t e . Howf've r ,  a s  a re s u l t o f  a recent  ana lys i s  o f  t he con t en t s  o f  the 
a c i d i c - HLW t ank , a t ho r i um conce n t ra t ion that  i s  only about 75% o f  wha t  mi gh t  
he  expected ,,'a s repo r t ed . Th i s  m i gh t  i nd i ca t e  t h a t  the ac id i c  wa stes  have 
a l s o f ra c t i ona ted  i n t o  a s upe rna t e  a nd a ho t t om s l udge . The e s t i ma t ed com
pos i t i on of t h e  a c i d i c H LW i s  g i ven  in Ta b l e B . 3 ;  the e s t ima t ed rad i oa c t i v i 
t i e s o f  the f i s s i on p roducts  in 1 <)8 7  a re g i ven i n  Ta b l e  B . 4 .  E s t i ma ted 1 9 78 
rad i oa c t i v i t ie s  we re p re s e n t ed i n  the  U . S .  Depa rtment o f  Ene r gy ( 1 9 7 8 )  repo rt . 

The e s t i ma ted f i s s i on -p roduct  i nven t o ry i n  t he a c i d i c  H LW is  t e n  t imes l e s s  
tha n t ha t  i n  the ne u t ra l  i zed HLW . I t  can b e  a s s umed that , owi ng to  the l ow 
o r i g ina l u ra n i um cont e n t  o f  the p roce s s ed fue l , the  t rans u ran i c  content  o f  t he 
a c i d i c wa s te s  i s  much l owe r t ha n  tha t o f  the neut ra l ize d  wa s t es . Ot he rw i s e , 
the mechan i sms o f  ra d i oa c t i ve decay and res u l t i ng decay heat  for the  a c i d i c  
HLW a re s i Ill i l a r  to those  a s c r i bed t o  the neu t ra l ized HLW .  

\.Ji t h i n  the  same vaul t ,  t he spa re ac id i c-'n'<l s t e  t a nk ( 8D3 ) i s  e s s en t i a lly unused . 
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Table  B . l .  E s t imated Compo s i tion o f  Neutr a l i zed Purex 
Wa s te s  (Tank 8D2 )  

I n  S ludge In Solution 

Compound 1 0
3 

Moles K i lograms 1 0
3 

Mo les K i l o grams 

630 89 , 800 

(Na , K )  N03/N02 

(Na , K )  OH 

(Na , K )  C l  

Fe (OHh 

1 2 , 300 1 , 090 , 000 

Cr (OH hP 

Ni (OH ) z P  
Al (OHh 

A 1F3 

Ra re earth [M (OH) 3 1 t2  
F i s s ion p roducts , rema inder 

(M ' S04 )  
[ M ' (OH) 4 1  
(M�0 3 )  } 
(MO _ 1 ) 

x 

Mo , as Na phosphomolybdate 
(Na 3P0 4 - 1 2Mo03 )  

Mn , a s  Mn02 (es timated) 

Pu , a s  PU02 

Actinide s , total as oxides 

460 

1 9 0  

3 8  

1 8  

1 1  

8 . 3  

5 . 5  
9 . 6  

0 . 7  

7 . 8  

25 

2 1  

386 1 5 , 400 

8 . 4  500 

49 , 500 

28 , 5 00 8 . 3  1 , 25 0  

3 , 9 00 2 1  2 , 100 

1 , 7 00 <8 . 3  < 7 5 0  

830 

< 1 8 . 7  < 1 , 5 7 0  

1 , 620 

2 . 9t3 5 5 0  
1 , 240 
1 , 5 80 

2 1 0  1 .  2t4 220 

980 4 . 2  500 

2 , 200 

35 

6 , 700 

19 

TOTALS 99 , 000 1 , 20 3 , 000 

"'28 , 000 l i ters @ 5 5 7  gIL 
a s sumed dry dens ity 
of 3 . 5  glmL 

t 1 Assuming ratio of chromium to nickel to be 1 9 : 9  ( the ratio in which it 
occurs in 304 stainle s s  steel ) .  

t
2 

Ave rage atomic wei ght - 1 43 . 9 .  

t
3 

(Rb , C S ) N0 3 , average mo lecular we ight - 189 . 5 2 .  

t 4 Technetium a s  NaTc04 . It is cons i de re d  very doub t ful that this i s  
p re sent ; t h e  Tc i s  m o s t  l i kely to b e  p re sent a s  a B a  p erte chnetate , 
cop re c ipitated with BaS04 (Ma rtin & Miles , "Chemical Process ing of 
Nuc lear Fue l s , "  Academic Pres s ,  1 9 5 8 ; p .  7 7 ) . 

Source : U . S .  Depa rtment of Energy ( 1 9 7 8 ) . 



Table B . 2 .  

Fiss ion Product 

T r i tium (H- 3 )  

Selenium-79 

Strontium-90 

Yttr ium-90 

Z i rconium- 9 3  

Niobium-9 3m 

Technetium-99 

Ruthenium - 1 06 

Rhodium- 106 

Pa l ladium- 1 0 7  

An timony- 1 25 

Te l lur ium- 1 25m 

Tin- 1 2 6  

Antimony- 1 26m 

Antimony - 1 2 6  

Iodine- 1 29 t 1  

Ces ium- 1 34 

Ces ium- 1 3 5  

Ces ium- 1 3 7  

Barium - 1 3 7m 

Cerium- 1 44 

Praseodymium- 1 44 

Promethium- 147 

Sama rium- l S I 

Europ ium- 1 5 2  

Europium - 1 5 4  

Total 

E s t imated 1 9 8 7  Rad i oa c t i vity o f  Neut ra l i zed Purex Wa s tes ( Tank 8D2 ) 

Radioactivity ( curies ) 

S l udge Supernatant Tota l 

o 
o 

6 . 6  X 106 

6 . 6  X 106 

2 . 5  X 1 0 2  

2 . 4  X 1 0 2  

o 
1 . 0 X 1 0 2  

1 . 0 X 1 0 2  

6 

6 . 0  X 1 0 3  

o 
4 . 0  X 1 0 1  

4 . 0  X 1 0 1  

4 . 0  X 1 0 1  

o 
o 
o 
o 
o 

1 . 1 x 1 0 1  

1 . 1  X 1 0 1  

6 . 0  X 1 0 4  

2 . 0  X 1 0 5  

4 . 1  X 1 0 2  

1 . 3  X 1 0 5  

2 . 4  x 1 0 3  

5 . 0  x 1 0 1  

6 . 7  X 1 0 4  

6 . 7  X 1 0 4  

< 1  

< 1  

1 .  9 X 1 0 3  

1 . 0  X 1 0 1  

1 . 0  X 1 0 1  

< 1  

6 . 0  X 1 0 1  

6 . 1  X 1 0 3  

< 1  

< 1  

< 1  

4 . 7  

2 . 1  x 1 0 4  

3 . 5  X 1 0 1  

8 . 9  X 1 06 

8 . 4  X 106 

<1  

<1  

6 . 0  X 1 0 1  

2 . 0  X 1 0 1  

< 1  

1 . 4  x 1 0 3  

2 . 4  X 1 0 3  

5 . 0  X 1 0 1  

6 . 7  X 1 06 

6 . 7  X 106 

2 . 5  X 102 

2 . 4  X 102 

1 .  9 X 1 0 3  

1 . 1  X 1 0 2  

1 . 1  X 1 0 2  

6 

6 . 1  x 1 0 3  

6 . 1  x 1 0 3  

4 . 0  x 1 0 1  

4 . 0  X 1 0 1  

4 . 0  X 1 0 1  

4 . 7  

2 . 1 x 1 0 4  

3 . 5  X 1 0 1  

8 . 9  X 1 0 6  

8 . 4  X 1 0 6  

1 . 1  x 1 0 1  

1 . 1 x 1 0 1  

6 . 0  X 1 0 4  

2 . 0  X 1 0 5  

4 . 1 X 1 0 2  

1 . 3  X 1 0 5  

3 . 1  X 1 0 7  

Act ini de 

Uranium-235 

Uranium-238 

Neptunium-237 

Neptunium-239 

Plutonium- 238 

Plutonium-239 

Plutonium- 240 

Plutonium-241 

Plutonium- 242 

Ame r i c ium- 2 4 1  

Americium-242 

Ame r i cium-242m 

Ame r i c i um-243 

Curium-242 

Curium-244 

Curium- 245 

Curium-246 

Total 

Radi oactiv i ty ( cu r i e s ) 

Sl udge Supernatant Tota l 

8 . 0  X 1 0 - 2  

8 . 2  X 1 0 _ 1 

2 . 3  X 10 1 

2 . 2  X 1 0 2  

1 . 5 X 1 0 3  

1 .  8 X 1 0 3  

9 . 7 x 1 0 2  

7 . 0  X 1 0 4  

< 1  

2 . 0  X 104 

1 .  8 X 102 

1 . 8  X 102 

2 . 2  X 1 0 2  

< 1  

8 . 8  X 1 0 3  

< 1  

o 
o 

< 1  

< 1  

1 . 5 

1 . 8  

< 1  

7 . 0  X 1 0 1  

o 
2 . 0  X 1 0 1  

< 1  

< 1  

< 1  

o 
8 . 8  

o 
o 

8 . 0  X 1 0 - 2  

8 . 2  X 1 0 _ 1 

2 . 3  X 1 0 1  

2 . 2  X 1 0 2  

1 . 5 X 1 0 3  

1 . 8 X 1 03 

9 . 7 x 1 0 2  

7 . 0  X 1 0 4  

< 1  

2 . 0  X 1 0 4  

1 .  8 X 1 0 2  

1 . 8  X 1 0 2  

2 . 2  X 1 0 2  

< 1  

8 . 8  X 1 0 3  

< 1  

1 . 0  X 1 0 5  

t 1  No iod ine should rema in a f t e r  Purex rep rocess ing o f  the fue l ;  however ,  the iodine was inc l uded to yield 
conservative doses . 

Source : U . S .  Department of Energy ( 1 9 78 ) , with approp riate radioactive decay taken into ac count . 

ttl 
I 

1.0 
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Ta b l e  M . J .  Es t i ma ted Compos i t i on 
o f  Ac i d i c Tho rex Wa s t e s  

( Tank 804)  

----------

C ompound 
We i ght 

(met r i c  tons ) 
------------------------_._--

N a F  

M ( N 0 3 )  nl = Fe , C r ,  N i ) , x 

3 . 4  

0 . 2  

3 . 0  

0 . 2  

0 . 4  

0 . 8  

t l  App rox imat e l y  1 5 , 5 00 kg  tho r i um .  

SOlJrce : U . S .  Depa rtment  o f  Ene rgy ( 1 9 7 8 ) . 

T a h l e  B . 4 .  Es t i mated 1 98 7  Rad i oa c t i vi ty 
of Ac i d i c  Tho rex Wa s te s  

(Tank 804 ) 

Radi oact ivity 
F i s s i on Product ( c u ri e s )  

Coba l t - 60 1 . 5  x 1 03 

St ront i um-90 6 . 5 x 1 0 5 

Y t t  r i l1m-90  6 . 5  x 1 0 5 

Ces ium- 1 34 5 . 4  x 1 0 2 

Ces i um- 1 3 7  6 . 9 x 1 0 5 

Ba rium- 1 3 7m 6 . 4  x 1 0 5 

Eu rop i um- 154 4 . 2  x 1 0 3 

Tota l 2 . 6  x 1 0 6 

Source : U . S .  Depa rtment o f  Ene rgy ( 1 9 78 ) , 
w i th approp riate  ra di oa ctive decay 
t a ken i nto account . 
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B . l . 3 High-Leve l Was te Remova l Procedures 

Of  the two typ e s  o f  l i quid HLW at Wes t  Va l ley , the remova l o f  the neutra l ized 
Purex was te s , with the s ludge l ayer a t  the bottom , would  be  more d ifficult  
than the remova l o f  the acidic  Thorex wa s te s . The s e  d i f ficulties  are  a s s o c i 
a ted with the l a rge vo l ume o f  neutra l ized HLW , the presence o f  s ludge o f  
unce rtain nature and quantity , l imited acce s s  t o  the tank , and p robabl e  inter 
fe rence owing t o  the comp lex s t ructures within the tank . Because the acidic  
HLW ha s a sma l l e r  volume with e s s enti a l ly no solid  component , its  remova l may 
be eas i e r . In  the fol l owing section,  a p ropo s ed p ro cedure i s  des cribed for 
the remova l o f  l i quid was te s  f rom both tanks . The remova l s tep , o f  course , i s  
a nece s sa ry p re requis ite for any o f  the p ropo s e d  action a l te rnat ives . I n  
additi on t o  the conceptua l remova l procedure s discussed  in  this s e ction , o ther 
p ro cedure s a re under  inve stigation . One such p rocedure involves decant ing the 
sup e rnate and treating it s ep a rate ly b e fore  removing the s ludge . 

The l i quid HLW- remova l concept deve l oped by Rockwe l l  Interna tiona l (Janicek 
1 9 80 ) would emp l oy the fo l l owing gene r a l  actions : 

HLW removed inte rmittently , concurrent with s o l id i f i cation 
ope rations . 

Acidic  Tho rex wa s te removed and p roces sed f i rs t .  

The spare , a c id i c  HLW tank ( 8D3 ) used a s  a batch- feed tank in 
the neutra l ized-HLW s o l i d i f i cation proce s s . 

Neutral ized HLW mixed to p rovide a mo re uni fo rm feed to s ol id i 
fication . 

The res idua l so l ids in the neutra l ized-HLW tank s luiced with 
so lvents a s  requi red . 

A s chematic  d rawing depicting thi s  gene ra l l i quid  waste- remova l concep t i s  
given i n  F i gure B . 4 .  

B . l . 3 . l  Anc i l la ry Fa c i l ities  and E quipment to be Insta l led  

If  the exis ting repro c e s s ing building we re uti l ized , the l i quid wa ste - remova l 
sys tem could use the exi st ing underground proce s s  p ip ing to transport the 
wa ste s  to the chemi c a l  p roces s ing ce l l .  The s e  l ines are made of 7 . 6-cm ( 3 - in . ) 
diameter s ta inl e s s  s te e l  pipe . To use thes e  l ines , a numbe r  of  t i e - ins and 
interconne ctions would  have to be made in the tank- farm a rea . Thi s  could be 
accomp l i s hed  by ins ta l ling a b e lowgrade divers ion box to which a l l  nece s s a ry 
t i e - ins would be p iped underground . I f  proce s s ing we re to take p lace in a new 
bui l ding spe c i fi c a l ly  constructed for that purp o s e , addi tiona l p ip ing would  be 
requi red to transport the wa stes  to the new process ing fac i l ity . 

The wa ste- remova l system would a l s o  requi re a util i ty s tation tie-in  via the 
d ive rs ion box to suppl y  wate r , s team , o r  chemica l s olutions needed for the 
ope rations . Chemica l s o l ut i ons would p robably be de l ive red to the uti l i ty 
s tation by tanke r ( e ithe r ra i l  o r  road ) . 
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Figure B . 4 . Schema t i c  o f  the Remova l o f  High-Level Wa s t e s  from 
Underground S t o rage Tanks BD2 and BD4 . 

SOLUT I ON 
A D D I T I ON 

The neut r a l ized-HLW tank migh t  have to  be outfit ted with a b r idge to  s upport  
the  waste- remova l equipment to  be ins ta l led in  the tank , a nd the  inte rconnect
ing p ip i ng to  ca rry out the was te- removal operation . Howeve r ,  the current 
p ropo s a l  i s  to  ins ta l l  a l l  pump and nozz le  s t a tions in  individua l , cove red 
p its  and the interconnecting p ip ing in  belowgrade t roughs because it is thought 
that the existing concrete vault roo f  has ade quate s t rength to s upport  a l l  
this equ ipment . 

B . l . 3 . 2  Remova l o f  Ac idic Wa s t e s  from Tank BD4 

The acidic-HLW Tank BD4 would  be outfitted with a s ta in l e s s  s te e l  turbine pump 
inst a l led in an e x i s t ing opening on the top of  the tank . Pip ing would  be 
insta l led so that the p ump could continuo u s ly c i rculate the contents of the 
tank in a l oop to  and from the p ro c e s s ing c e l l  in  the exi s ting p lant . C i rcu
lation of the contents would  p romote g reater  uniformity of the feed to  the 
s o l id i fication p roces s .  If proce s s ing were to  take p l ace in  a new building 
cons t ructed fo r that purpo s e , add i t i ona l p ip ing wou l d  be needed to  e s t ab l i s h  
the c i rculation loop between  the tank and the new building . 

I n  a s ep a ra te camp a i gn ,  the Tho rex HLW would  be fed to  the s o l i d i f i c a t ion  
system . As  d i s cu s s ed in Section B . l . 2 . 2  (Ac i d i c  Tho rex High-Level Was te s ) , a 
laye r o f  s o l id s  migh t  rema in a fte r the ini tia l pumpout camp a ign . I f  this  were 
the case , d i l u t ion wat e r  and/ o r  wa s h  s o l ut ions could be added to  the tank via 
an exi s t ing  spare l ine . If  the suspected re s idual s ludge o r  hee l  was d i l uted 
to the o rigina l wa s te vo l ume (anticipated)  and the contents proce s sed (p robably 
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at  a highe r rate ) , the resultant hee l  from this second campa ign woul d  l ikely  
contain only a fraction o f  a percent of the tank ' s  origina l contents . The 
Thorex was tes could , alternatively , be combined with the Purex was tes  fo r 
so l i d i fication . 

B . 1 . 3 . 3  Remova l o f  Neutra l ized Wa ste s  from Tank 8D2 

Remova l of the neutral ized HLW from Tank 8D2 and the trans fe r  of  the s e  was tes  
to a p ro c e s s ing c e l l  wou ld invo lve three s ep a rate operationa l pha ses . I n  
addition t o  the ins ta l lation of remova l equipment , trans fe r l ines would  have 
to be ins t a l led between Tank 8D2 and Tank 8D3 , whi ch i s  to be used as a batch
feed tank . 

Phas e  One 

The first  operation woul d  involve turning over the contents of the neutralized
wa s te tank a t  a high rate of  flow whi le  s luicing to mix the s ludge with the 
s upernate . To accomp l ish thi s , a bottom- suction mixed-flow pump woul d  be  
ins ta l led in the tank through a r i s e r ; the pump would  dis charge by means of  a 
manifold a s s embly to s luic ing nozz l e s  ins ta l led in the peripheral openings o f  
the tank . The pump would d i s cha rge at about 1 5 , 000 L/min ( 4000 gpm) t o  the 
s ubmerged , rotatable  s luicing nozzl e s . The flow at each noz z l e  would depend 
on the number  of nozzl e s  being fed ; for examp l e , eight nozzl e s  wou l d  have f low 
rates of 1 9 00 L/min (500  gpm )  each . At this f low rate , the system would  turn 
over a vo l ume of l i quid equ iva lent to the vo lume of the wa ste  in the tank in 
about 2 . 5 hours . I t  i s  a s s umed that the was tes  would be mixed to the full e s t  
extent pos s ib le in about 1 0  s uch tank turnovers , o r  in about 25 hours . 

The s e cond operation woul d  invo lve the trans fer o f  s ome 45 , 000 L o f  the mixed 
was te to a batch-feed tank , in thi s ca s e  the 5 7 , 000-L unused spa re ac idic
wa s te Tank 8D3 , by a centri fuga l or  turb ine pump installed in a r i s e r  of  the 
neutra l ized-wa s te tank . Thi s  pump would make the t rans fer at about 380 L/min 
( 100  gpm) , thus requ i ring about two hours to comp lete the trans fer . 

At thi s point in time , the pumps in the neutra lized-was te tank would  be  shut 
down to awa i t  the next batch trans fer in  three to four weeks . Meanwh i l e , the 
next part of thi s  ope ra tion , which is s imilar  to the p ro c e s s ing of the a c i d  
was tes , woul d  p roceed fo r three t o  four weeks . A centri fugal  pump ins ta lled 
in the riser of  the batch-feed tank would  d i s charge to the chemical  p rocess ing 
c e l l  at  about 380 L/min . There , a s ide s t ream feed would  be d rawn o ff to the 
immobi l ization p roces s ope ration , and the bulk  of the f low woul d  return to the 
batch-feed tank , thus ma intaining homogenization of s ludge and s upernate . The 
return flow woul d  enter the tank through a newly ins tal led r i s e r  ( second 
cho i c e )  or through the s ame r i s e r  in whi ch the c irculating pump was installed 
( fi r s t  cho i ce ) . 

Phas e  Two 

The immobi l ization p ro c e s s ing o f  the contents of  the neutra l ized-wa s te tank i s  
expected to span about three years . I n  somewhat mo re than two yea r s , when the 
contents of the tank wou l d  be down to about a 2 -m depth , the f i r s t  operation- 
turnover o f  the contents a t  1 5 , 000 L/min with a mixed- flow pump- -wou l d  become 
infea s ib l e  due to the head requi rements of the pump . At this point , turb i ne 
pumps would be  installed  in e ight of the s ixteen periphe ra l  openings , each 
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pump feeding one of the s lu i cing noz z l e s  a l ready ins ta l led i n  the other e i ght 
openings . Wa s te removal from the neutra l ized-waste  tank would thus continue 
with the other two operations rema ining the s ame . 

Pha s e  Three 

The res idua l s ludge or hee l  (�S O , OOO  L) after the s e cond-pha se  s luicing/ 
pumpdown campa i gn wou l d  p robab ly be about 1 S - cm deep . At this point , one o r  
two d ilutions of  the heel with 30-60 cm o f  c lean wa ter woul d  be  ca rried out 
e i ther u s ing the same equ ipment as that used in  the s econd phase ( fixed-po le
length s lu i ce r s )  o r  going d i rectly to the use  o f  e levator s lu i c e rs * . Fina l  
c leanup o f  the tank woul d  be  done with the e l evator s luicers . In  exce s s  o f  
99% o f  the was te woul d  b e  removed at thi s point . Howeve r ,  i f  a reas  o f  s l udge 
buil dup and encrustation were not removed from the tank by the s lu i c i ng ope ra
t ions des cribed above , the use  o f  an a rticu l ated - a rm s luicer  might be  needed 
to help c lean the s e  a rea s . Articulated a rm and e l eva tor s luicers  a re dia
grammed in  F i gure B . S . The b atch tank woul d  a lso  be c leaned because  all  the 
wash s o lutions introduced i nto the neut ral ized-wa s te tank woul d  a l s o  p a s s  
through the batch tank . The expected degree o f  was te remova l upon comp letion 
o f  thi s  pha s e  could be  a s  much as 9 9 . 9% .  

B . 1 . 4 Development Needs 

A numb e r  o f  unce rtainties rema in concerning remova l o f  the was te s  from the 
tanks . Some of the s e  unce rta int i e s  can and mus t  be resolved by experimental 
work conducted before remova l ope ration s  a re underta ken . Others  are unl i kely 
to be  res o lved by any feas ible p r i o r  exp erimenta l work and mus t , the re fore , b e  
taken into a ccount in  the p lanning and des ign o f  the equipment and operat ion . 
Areas o f  resolution inc lude : 

Structura l ana lys i s  of  the neutralized-wa s te tank . 

I nve s t i gation o f  the phys ical  p rope rt i e s  o f  the s ludge . 

Chemical  and rad io logical ana lyse s  o f  the was te s . 

Development and testing o f  methods and equipment to be  used in  
s luicing and in other operations s uch a s  coring o f  the vau l t  
roof a n d  insta l ling new tank openings . A mockup o f  the 
neut ra l ized-wa s t e  tank w i l l  be tested u s ing s imulated was te . 

Sa fety ana lys i s  ( o f  tanks , p ipes , pump s , etc . )  b a s ed on deta i le d  
remova l - f rom- tank operations . 

B . 1 . S  Envi ronmental Impac t s  

The env i ronmenta l  impacts  a ssoci a ted with removal o f  the l iquid HLW f rom 
Tanks 8D2 and 8D4 a re app li c ab le to a l l  a ction a l t e rnatives because the HLW 
mus t  b e  removed f rom the tanks p r i o r  to �olidification o r  transfer  to another 
tank . 

*De s i gn detai l s  o f  the va rious s lu i ce r s - - f ixed-pole , e levator ,  and articulated
a rm- - a re given in  Janicek ( 19 80 ) . 
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B . l . 5 . l  Radiologica l  Impacts  

The radiological  impacts as s o c iated with retrieva l o f  the l iquid HLW woul d  
cons i s t  of  an  occup a tional dose t o  the work force accomp l is hing thi s  activity 
and a radio logical  r i s k  to the gener a l  population in  the vicinity ( 8 0  km )  of 
Wes t  Va l ley from the potenti a l  release  of  radioactivity to the surround ing area . 

The occup a tiona l dose i s  based  on an average annua l radiation dose of  0 . 65 rem 
p e r  worke r ,  which wa s determined from data and experience at the HLW tank farm 
at Hanford (Janicek 1 98 0 )  a l ong with the p roj ected work e ffort requ i red . The 
Janicek ( 1 980)  report es timated that 33 person-years  woul d  be requ i red for 
ins ta l lation o f  the wa s te- retrieva l equipment and 5 person-years  annua l ly for 
ope rations . For a l ternatives l a , lb , and 2 ,  i t  i s  e s t imated to requ i re three 
yea rs to retrieve the wa s tes  p lus  an addition a l  yea r for tank f l us hing . For 
a lterna tive 3 ,  two years a re p roj ected for wa ste retrieva l . The occupat iona l 
doses  for wa ste retrieva l a re s umma rized in Table  B . S . 

Table  B . S .  Oc cupationa l Doses  from Wa s te Retrieva l 

Occupati ona l Dose  (pe rson- rem) 

E quipment Wa s te 
Alte rnative I n s ta llation Remova l Tota l 

la  2 1 . 5  1 3 . 0  35 

lb  2 1 . 5  1 3 . 0  35 

2 2 1 . 5  1 3 . 0  35 

3 2 1 . 5  6 . 5  28  

For a l te rnative s la , lb , and 2 ,  the occupationa l dose fo r wa s te retrieva l is  
e stimated to  be 35 person- rem ; for  a l ternative 3 ,  it  i s  e s t imated to be 
28 person- rem . The di ffe rences in occupationa l dos e s  for wa s te retrieva l a re 
based on a s s umptions related to the length of time requi red to perform thi s 
activity fo r the va rious a lternative s . Within the a ccuracy o f  these estimates , 
there i s  no s igni f i cant diffe rence among the a l ternat ive s . 

The r i s k  to the population in the vicinity o f  Wes t  Va l l ey resulting f rom 
routine releases  and potenti a l  accidents i s  e stima ted to be 48 person- rem for 
a l te rnat ive s l a ,  l b , and 2 ,  and 32  person- rem for a lternative 3 (Tab le B . 6 ) . 
The maj or  cause of  thi s  r i s k  i s  a potenti a l  a i rp lane crash o r  sabotage event 
during the wa s te- retrieva l p roce s s , with s ub sequent re lea se  o f  radi oactivity 
to the surrounding a rea . Within the accu ra cy of these  e stimates , the re i s  no 
s i gni fi cant difference among the a l ternatives . 

B . l . 5 . 2  Nonradio logical  Impacts 

No s i gni ficant nonradiologica l impacts  we re identified . 
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Table  B . 6 .  Population R i s ks from 
High-Leve l -Wa s te Retrieval 

Alternative 

1a  

1 b  

2 

3 

Population R i s k  
(person-rem) 

48 

48 

48 

32  

B . 2  H I GH-LEVEL-WASTE IMMOBILIZATION PROCESSES 

Opt iona l p roce s s e s  fo r the immob i l ization ( s o l idifi cation) of  the We s t  Val ley 
HLW are described and a s s e s sed in thi s  section . The current s ta tus of  was te
fo rm resea rch and devel opment i s  given in Section B . 2 . 1 .  Immobi l ization 
p rocedure s can be divided into three gene ra l categories in acco rdance with the 
end p roduct p roduced : ( 1 )  proce s s e s  gene rating a termina l - form was te p roduct 
suitable for transport and disposal  in a Federa l  repos itory ( Section B . 2 . 2 ) , 
( 2 )  pro ces ses  yielding an inte rim- form p roduct that i s  amenable to o ffs ite 
transport to a not-yet- cons tructed Federal  wa ste fa c i l ity fo r final p roce s s ing 
with s ub sequent transport to a Federal repos i tory ( Section B . 2 . 3 ) , and ( 3 )  a 
p ro c e s s  whe rein the wa stes a re mixed with cement and returned to the i r  storage 
tanks for ons ite s o l id i f i cation (Section B . 2 . 4 ) . The environmenta l impa cts 
a s s oc iated with each of the se optional p roce s s e s  a re given in Section B . 2 . 5 .  

B . 2 . 1 Status o f  Was te-Form Development 

The U .  S .  Department of Ene rgy ha s establ i shed a national p rogram for the 
long-term management of HLW . Wi thin this  program , severa l governmenta l ,  
educationa l , and industrial  ins t itutions a re involved in resea rch a c t ivities  
a imed at developing te chniques for  the s o l i di fi cation o f  l iquid HLW . The 
fol lowing p roperties appear to be important cons iderations in the deve lopment 
of a suitabl e  wa ste fo rm : 

Chemical  and phys i c a l  durabi l i ty of the s o l id wa s te form , i . e . , 
res i s tance to leaching . 

Heat load and radiation l evel in the wa ste form . 

F i s s i l e  mate r i a l  content . 

Homogenei ty o f  the wa ste fo rm . 

The fol lowing sections desc ribe the current s tate of devel opment in the a rea s 
of  termina l - fo rm ,  inter im-form , and in-tank HLW s o l idi fication procedures . 
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B . 2 . 1 . 1  Te rmina l Wa s te Forms 

An extens ive review of current U . S .  re sea rch and deve l opment on di ffe rent 
po s s ib l i ties  for HLW forms appea red in a recent Savann�h River p rogrammatic  
E I S  (U . S .  Dep . Energy 1 9 7 9 b )  and  in  the  final envi ronmenta l imp act statement 
for the defense waste-p rocess ing fa c i l i ty (U . S .  Dep . Energy 1 9 82 ) . Among the 
s o l idifica tion p roce s ses  and/or  was te forms being investigated a re : boro s i l i 
cate g l a s s  a t  Pacific  No rthwes t  Laboratory (PNL ) and S avannah Rive r Laborato ry ;  
concrete formed unde r e levated tempe rature and p re s sure ( "FUETAP" ) conditions , 
cermets , and sol-gel  techno l ogy at Oak Ridge Na tional  Laborato ry ;  s tab i l ized 
( " s upe r" ) cal cine a t  Pennsylvania State Univers ity and PNL ; po rous gla s s  
ma trix at  Catho l i c  Unive r s i ty ;  high-a lumina gla s s  at  We s tinghouse ; c lay ce ramics 
and ta i l o red cerami cs  at  Rockwe l l -Hanford ; g l a s s  cerami c s , coated p e l lets , and 
matrix fo rms at  PNL ; meta l mat r i ces a t  Argonne National Laborato ry ;  titanates 
at Sandia Laboratory ; and SYNROC at Lawrence L ive rmore Laborato ry ,  Pennsylvania 
State Unive r s i ty ,  Argonne Nation a l  Laboratory , and No rth C a ro l ina State 
Unive r s i ty .  The s e  wa ste terms a re defined more ful ly in  the glo s s a ry o f  thi s  
E I S . 

I t  should be noted that , for mos t  p ro ce s ses , the b a s e  te chnologies  a re ava i l 
able , but mus t  b e  spec i fica l ly adapted t o  West  Va l ley conditions . The deve l 
opment s t a tus of  each s o l i d  was te fo rm , expressed  a s  the e stimated number  o f  
yea rs s t i l l  requi red t o  deve lop a wo rkab le p roduction p roces s , i s  a s  fo l lows 
(U . S .  Dep . Energy 1 9 7 9b ) : 

Deve lopment Sta tus 

Avai l ab l e  

5 yea rs 

10 yea rs 

1 5  yea rs 

Was te Fo rm 

Boros i l i cate glas s , c a l cine , rich c lay , 
norma l conc rete 

Hot p ressed  concrete , a gglomerated 
(pel letized ) c a l c ine , c lay cerami c s , 
pel l ets in metal  mat rix 

Cermets 

Superca l c ine , SYNROC , gla s s  ceramics , 
coated s uperc a l cine in meta l matrix 

Of the four forms l i sted under "ava i lable"  ( i . e . , currently ready for app l i ca 
tion) , the l a s t  three ( ca lcine , rich clay , and no rma l concrete ) a re cons idered 
to be p r imar i ly suitab le  for ons i te temporary s torage and offs ite shipment of 
HLW but not for fiQal d i spos a l . Thus , the Savannah River programmatic  E I S  
ind i cates tha t incorpo ration into b o ro s i l i ca te gla s s  i s  the only currently 
ava i l ab l e  p rocess  leading to a suitable  termina l - form p roduct for o ffs ite 
shipment to a Federa l repos itory . 

A mo re re cent eva luation and review o f  a lternative was te forms for immobi l i 
zation o f  high- leve l radioactive was tes  was made b y  a n  e i ght-memb e r  pane l  o f  
engineers a nd scient i s ts outs ide the Depa rtment of Energy (Alternative Was t e  
Form Peer Review Pane l 1 9 8 0 ) . The p res ent s c ientific  merits , research p r i o r 
ity , a n d  engineering practical i ty o f  various HLW fo rms were ranked i n  three 
leve l s - - top , intermedi ate , and bottom ; the find i ngs of the pane l  a re s um
ma rized in  Tab le B . 7 .  
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Table  B . 7 .  Was te -Form Rating by Alte rnat ive Was te Form 
Pee r  Review Panel ( 1980 ) 

Pre s ent 
S c ienti f i ct 1 Res ea rch Engineering 

Was te Form Merit  Priority Pract i c a l i ty 

Gla s s  Top I ntermediate Top 

Multib a r rie r (G l a s s  in lead ) Top Bottom Top 

Mul tibarrier (G l a s s  in g l a s s ) Top Top Top 

Po rous g l a s s  ma trix Intermediate Top Intermediate 

SYNROC Intermediate Top I nte rmediate 

Ta i lored ce ramic s  Intermediate Top Inte rmediate 

Titanates Intermediate I nte rmediate Intermediate 

Multibarrier  ( Ceramics in lead ) Inte rmediate Bottom Inte rmediate 

Agglomerated (pelletized ) and 
stab i l i zed ca l cine Bottom Bottom Top 

Clay ce rami cs  Bottom Bottom I ntermediate 

C e rmet Bottom Bottom Bottom 

Conc rete Bottom Inte rmediate Intermediate 

Multibarrier  (CVDt2 coat ings ) Bottom Intermed iate Bottom 

Mul t ibarrier  (Coextruded ) Bottom Intermed iate Bottom 

t 1 The Panel a l s o  cons idered sa fety merit o r  least  r i s k  for use today . 

t2 Refers  to cerami cs  o r  g la s s  with chemica l ly vapor depos ited (CVD ) coat ings . 

Much attent ion in the Un ited States and abroad ha s been g iven to b o ro s i l icate 
g l a s s  a s  a wa ste fo rm , which accounts for the re lative ly advanced status of  
i ts p roduction technology . To p roduce boro s i l i cate g la s s  wa ste , a g la s s 
forming granule , ca lled frit , i s  b l ended with radioactive wa s te , and the two 
s ub s tances a re then me l ted together .  Bo ros i l i cate g l a s s  ha s ga ined p rominence 
because it  offers s evera l  advantages . The g l a s s  wi l l  a ccept a l a rge va riety 
of g l a s s  forme rs and wa ste compos i tions , and es sentia lly  a l l  of  the radi o
nuc l ides and ine rt components no rma l ly found in wastes  can  be  inco rporated 
into the g l a s s . About 25 to 35 wt% of waste oxides can be loaded into mo lten 
g la s s .  Large mono liths , chemi ca l ly compatib le with the usua l meta l cani ster  
materia l s , can  be  ca st . Thes e  canis te red mono l iths a re s t ructura lly s t rong 
and have relatively good impact res is tance , high heat capa city , and good 
res i s tance to radiat ion damage , hel ium bui ldup from ent rained a lpha emi tters , 
and water leaching a t  moderate temperatures . The p roperties  of  the fini shed 
g l a s s  a re not critically  dependent on sma l l  va riations in wa ste or g la s s - forme r 
compositions o r. on p roce s s ing conditions . 
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The fact that incorporation o f  radioactive was te s  into b o ro s i l i cate g l a s s  i s  a 
currently p roven technique is  the chief  reas on for us ing this was te form a s  
the reference terminal was t e  form for environmenta l ana lys is  in this E I S . A s  
s tated in  the not ice o f  intent (U . S .  Dep . o f  Ene rgy 1 9 7 9 c )  announcing the 
p reparation of this s tatement , "Glas s wil l  be used as the reference was te form 
for the immob i l ization p roces s . Because o f  the i r  advanced s tage o f  develop
ment , boros i l icate gla s s  monol iths a re util ized as  the reference was te form in 
the ana lyses in this statement . However ,  the s e  ana lyse s  do not imply a deci
s ion to actual ly use  this was te form . "  

The Department o f  Energy has narrowed the range o f  was te forms being devel oped 
and w i l l  s e lect a s i ngle  high- level was te form for the Wes t  Val ley wa s te s  in 
the nea r future . When a was te form i s  selected , app ropriate documenta'tion 
w i l l  be p rovided to comp ly with the Nationa l Envi ronmenta l Po l i cy Act under 
Department o f  Ene rgy comp l iance guide l i ne s . 

The s chedule for the p roj ect ca l l s  for const ruction to begin in 1 9 8 3  and 
operation to begin in the late 1 9 8 0 s . Des ign of the p roj ect is p roceeding 
based  on the re ference b o ro s i l i cate g l a s s  p roce s s . I f ,  however ,  an a l te rna
t ive form i s  s e l e cted ins tead of b o ro s i l icate g l a s s , the maj or  impacts would 
be : ( 1 )  delay in  the immobi li zation s chedule  to a l l ow for proce s s  and was te 
form development ; ( 2 )  cost  o f  additional devel opment and des i gn ; and ( 3 )  cost  
o f  the abandoned des i gn .  

B . 2 . 1 . 2 I nterim Waste Forms 

The HLW at We st  Val l ey represent only about 1% by vol ume (U . S .  Dep . Energy 
1 9 7 9 d )  o f  the tota l defense was tes  stored at Hanfo rd (Washington) , Savannah 
R iver ( South Caro l i na ) , and I daho . Current p l ans a re to convert s ome o r  a l l  
o f  the s e  latter mater i a l s  t o  repository-acceptabl e  forms . I f  a n  acceptable  
method could be  used  to convert the West  Val l ey HLW to a form suitab l e  for  
shipment to a s ite whe re they could be  p roces sed into a fina l  form a long with 
other wa s tes , the exi s ting Wes t  Val l ey p l ant might requ i re l e s s  mod i f i cation 
if it were to be used . In  addition , the need to construct a new temporary 
storage fa c i l i ty fo r HLW cani s ters  at  Wes t  Val ley would no l onger exi s t . 

With rega rd to d i s a dvantages ,  some t imely means for receiving and temporarily 
s to ring the interim- form canis ters would hav� to be  p rovided at an o ff s i te 
Federa l was te fa c i l ity . Additiona l ly ,  new facilities  woul d  eventual ly have to 
be  bui l t  at thi s offs ite fac i l i ty for cani ster  opening , emptying , decontamination , 
and di spos a l ; such fa c i l ities  have not yet been demonstrated with radioactive 
materia l s . 

Ea rly in 1 9 8 0 , the Department o f  Ene rgy convened a pane l  o f  experts from the 
Depa rtment ' s  facil ities  to s urvey the West  Val ley HLW t reatment options . I n  
eva luating interim was te forms , this pane l - - the Adv i s o ry Panel on NFS High-Level 
Was te Forms ( 1 9 80 ) - - cons idered the p rima ry criterion o f  a suitab l e  mat rix for 
fixing HLW to be  the effectivenes s  o f  the matrix in p reventing d i sper s a l  of 
the wa s tes  in the event o f  a transportation accident . Thus , powders that 
could become a i rb o rne woul d  not be  acceptab le , and the was te form would  be  
required to have a res i s tance to leaching by water that would a l low remedial  
action ( days o r  weeks ) to be  taken before an appreciable  amount o f  radio
activity wa s rel eased . The fol lowing criteria  related to p rocess ing require
ments at Wes t  Va l l ey and at the final destina tion we re a l s o  enume rated : 
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( 1 )  techno logy for l a rge-scale  p roduction should be wel l  e s tab l ished , 
( 2 )  s o l i d i fi cation tempe ratures s hould be low ,  ( 3 )  additives s hould not incre a s e  
the vo lume o f  w a s t e  to b e  shipped b y  more than two - o r  threefold , ( 4 )  the 
s o l i d i fication p ro c e s s  s hould be rea d i ly reve r s ib l e  to a llow conve r s i on to a 
fo rm suitab le  fo r termina l s torage , and ( 5 )  the additives should be  compatib l e  
with the te rmina l was te-form p roces ses . I n  addition , the pane l  cons idered the 
des i rab i l i ty of p retreating the Wes t  Va l ley was tes  to separate ces ium- 1 3 7 . 

The findings o f  the Advis o ry Pane l on NFS High-Leve l Was te Fo rms a re summa rized 
in Tabl e  B . B .  Evaluations are given of the p r incipa l c riterion , dispers ion 
res i s tance , and o f  the p roces s ing requi rements . The l a s t  column compa res the 
approxima te vo l ume of p roduct that would  be obta ined by p ro c e s s ing the comb ined 
neutra l ized Purex and a c id i c  Thorex wa s tes . The zeol ite entry refers to a 
p ro c e s s  va riation whe rein the neutra l ized-wa s te s upernate would  be s ep a ra ted 

Table  B . B .  Possible  I nterim Forms for Wes t  Val ley Wastes  

Dispersion Resis tance Process Compatability 
Technology Temperature with Terminal 

Waste Form Air Water Ava ilable ( OC) Reversibil ity Processing 

Fused salt Good Fair Yes 300-350 Good Good 

Aqueous s i lica Excellent Excel lent No 100 Fair Good 

Organic polymerst2 Excellent Excellent Yes Amb ient Poor/Fair Fair 

Concrete Good Good Yes Ambient Poor Poor 

Dry salt Poor Poor Yes 100-150 Good Good 

Calcinet3 Poor Poor Yes _500 Good Good 

Zeolitet4 Excellent Excellent Yes Amb ient Good Good 

Agglomerated (pel-
letized) calcinet3 Good Fair Yes 500-550 Good Good 

t1 To convert gallons to cubic meters , multiply by 3 . 78 x 1 0 - 3 .  

Approximate 
Volume 

(gallons ) t l  

1 x 1 0 5  

1 x 106 

6 x lOS, to 
3 x 106 

3 x 106 

2 x 1 0 5  

2 x 105 

1 x 104 

2 x 1 0 5  

t 2  The organic polymers would probably b e  used only if the sludge were centri fuged and separately fixed for 
transport and terminal process ing elsewhere .  

t 3  Total wastes cal cined . 

t4 Volume of cesium-bearing zeolite if the separated salt/sludge option is cho sen . 

Source : Advisory Panel on NFS High-Level Waste Forms ( 1 980 ) . 

from the s ludge a s  tho roughly a s  pos s ib l e  and decanted through zeol ite columns 
to s trip out ces ium- 1 3 7 . The treated s upernate could pos s ib ly be returned to 
the wa s te tank farm and used to di lute the neutral ized wa s te ; the zeol ite 
columns would  be  packaged and shipped s ep a rately . Removal o f  the maj o r  por
tion of cesium- 1 3 7  by this prel iminary s tep would  reduce the quanti ty of 
materia l requiring heavy shielding and thus s imp l i fy s ub sequent handl ing o f  
the was tes . 

Concrete and aspha l t  a re used routinely a s  d i spo s a l  matri ces for LLW , but a re 
not suitabl e  fo r appl i cation here a s  an interim form because o f  the difficulty 
o f  further conver s i on to a fo rm a ccep table  at an HLW repos i to ry . The s ame i s  
t rue i f  o rgan i c  res ins a re u s e d  a s  b inders , with the furthe r obj ection that a n  
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exp los ive relea se of  energy might occur if  the mixture o f  nitrate s a lt and 
organ i c  compounds we re exposed to fire , a s  might happen during a transporta
tion acc ident . Res ins , a spha l t , and conc rete we re acco rdingly e l iminated from 
furthe r cons ideration here . 

Aqueous s i l i cate refers to a p roce s s  whe reby a l ka l ine s a l t  so lutions a re 
a l l owed to react at rela tively low tempe rature s with clays such a s  b entonite 
to form s i l i cate minerals  having low dispe r s i b i l i ty and good res i stance to 
wate r leaching . The chemis try of thi s  p roce s s  is we l l  e s tab l i s hed , b ut furthe r 
enginee ring deve lopment i s  neede d .  The p roduct woul d  have to be ground for 
convers ion to a termina l wa s te fo rm ; convers ion o f  the gro und p roduct to 
b o ro s i l i cate g l a s s  would be  straightforwa rd . Thi s a lte rnative wa s e l iminated 
from further cons ideration prima ri ly on the b a s i s  of  the very la rge vo lume of 
i nte rim- fo rm wastes  that would be p roduced fo r shipment . 

Drying the s a lt/ s ludge mixture at 1 00- I S 0oC  would  be a s imp le proce s s , b ut 
would  yield  a powde r or  granu l a r  p roduct that would  be  highly d i spers ible and 
wate r s o l ub le . The fo rm was j udged to be  una cceptable because of these  l im
itations . 

The rema ining three fo rms given in  Tab le B . 8 - - ca lcine , agglome rated cal cine , 
and fused sa lt--are the mo s t  p romi s ing pos s ib i l i ties  and have a l l  been exam
i ned (Vogler et a l . 1 9 80 ) . As a res u l t  of  that s tudy , the numb e r  of viab le 
inte rim was te- form a l ternatives was na r rowed to two : agglomera ted c a l c ine and 
fU3 ed s a l t . The s e  p roce s ses  a re d i s cus sed and evaluated in  Section B . 2 . 3 .  
Calc ine without a b inder wa s ruled out , p rima r i ly because o f  its  dispe r s ib i l i ty .  

The ca l cining proce s s  i s  common to the fo rmation o f  agglomerated ca l c ine a s  an 
interim wa s te fo rm and to the formation of the gla s s  wa s te des cribed a s  a 
te rmina l was te fo rm in  Section B . 2 . 2 . 1 .  A de s c ription o f  the ca l c ining pro
c e s s  i s  included only in  the d i s c u s s ion of the glass  was te fo rm . I n  exper
iments with agglomerated ca l cine made from s imulated mixed fee d  conta ining 
both s ludge and s upe rnate cons tituents , Vogler  ( 19 8 1 - -persona l communication)  
found that i t  was  unsuitab l e  a s  an inte rim was te fo rm ; thu s , con s i de ration is  
given only to  agglome rated ca l c ined s ludge from which the s upe rnate , with its  
high salt  content , ha s been removed .  The agglomerate d  ca l cine and  fused salt  
p roce s s e s  a re compared and  d i s cussed  in Section B . 2 . 3 .  

B . 2 . 1 . 3 I n-Tank S o l idif ication 

In terms o f  a final wa ste form , in- tank s o l idi fication a l lows only a s ingle 
option : a HLW- cement mas s  conta ined i n  one o f  the neutra l ized-HLW tanks . 
Procedura l and cement- fo rmulation p o s s ib i lities  a re d i s cus s ed in  Section B . 2 . 4 .  

B . 2 . 2  Vitrification Techno logy 

One o f  the cons idera t ions a s sociated with the We s t  Va l ley HLW i s  that inert , 
non radioactive constituents a re p resent in  much la rge r quantities  than the 
radioact ive species  and , as a re s ul t ,  greatly increase the vo l ume of the 
s o l idi fied p roduct to be  handled and transported . Fo r the We s t  Val ley was tes , 
the we i ght ratio o f  nonactive to active components i s  o n .  the o rder o f  1 0 0  i f  
the uranium and tho rium a r e  p a rt o f  the active fraction , a nd about 5000 i f  
the se two re lative ly low-activity spec i e s  a re i gnored . Any s teps that c a n  b e  
taken t o  reduce this ratio by separating out nonactive cons tituents s hould 
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s imp l i fy dispo s a l  and reduce storage costs . In  the Wes t  Va l l ey case , the 
maj o r  cons tituents a re the sodium nitrate , sodium nitrite , and sodium s u l fate 
in the neutra l ized-wa s te tank s upernate , which a l s o  conta ins the bulk of  the 
ces ium- 1 3 7 , the mos t  abundant remaining radioa ctive species . Minor amounts of  
s t rontium-9 0  and technet i um-99 a re also l i ke ly to be p resent in the s upernate , 
a s  wel l  a s  t ra ce quantities  o f  a c t inides and ra re earths . Thes e  ma teria ls  a re 
a l l  in s olution ; thus , s ep a ra tion of the nonactive (ma inly sodium nitra te/ 
nitrite ) and active fractions in the s upernate by p roven techniques appears  to 
be  quite fea s ib le . 

Seve ra l options fo r the incorpo ration o f  the West Va l l ey wa s tes  into g l a s s  a re 
being cons idered . Two o f  the s e  p roce s s  options were s elected by the Pa cific  
Northwes t  Laborato ry for additiona l study (Hi l l  1 9 8 1 ) .  I n  the f i r s t  option , 
the a c idic  was te would first  be  incorporated s ep a rately into gla s s . Then , the 
contents of the neutra l iz ed-was te tank woul d  be homogenized , fo l lowed by 
s eparation of the s upernate and s l udge by centri fugation and fi ltra tion . The 
s upernate woul d  be  decontaminated by ion exchange , and the abs o rbed species on 
the exchangers would be trans ferred to a feed tank whe re they wou l d  be mixed 
with the s ludge and fed to a spray c a l c iner/ iri-can mel te r  or continuous - fed 
cerami c mel te r  fo r incorpo ration into gla s s . Thi s  p rocess  option , referred to 
a s  the sep a rated s a l t/ s l udge option , i s  diagrammed in Figure B . 6  and i s  termed 
alternative la . Proces s ing the a c idic  wa stes f i r s t  a l lows use  of  Tank 8D4 a s  
a surge tank f o r  t rans fer o f  a l ka l ine wa stes  from Tank 8D2 and a l s o  p rovides a 
demonstration o f  vitrification o f  wa s tes  f rom the thor i um fuel cycl e . 

NEUTRAL IZED PUREX 

H IGH-LEVEL WASTE 

CLAR I F IED 

S U PERNATE 

I--__ .....---I� DE CONTAM I NATED 
S U PER NATE 

AC I D IC THOREX 

H IG H -LEVEL WASTE 

GLA S S -FORM I NG 
A D D IT IVES 

CENTR I FUGED 
SLUDGE 

V ITR I F I CAT ION 

CES I UM, 
STRONT I UM 

CONCENTRATES 

Figure B . 6 .  Schematic  o f  the Sepa rated Sa l t / S ludge Option 
fo r Immob i l ization o f  Nautra l ized Hi gh-Level 
Wa stes  in G l a s s . The a c id i c  Tho rex wastes  
would be  immobi l ized s epa ra tely . Adapted from 
H i l l  ( 1 9 8 1 ) .  

L IQ U I D  
LOW-LEVEL 

WA STE 
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I n  the second option , the a c i d i c  HLW would first  be  mixed with the neutra l ized 
HLW . Next , the contents o f  the neutra l i zed-wa s te tank would be  homogen i zed as 
in the f i r s t  option ; however ,  the supernate wou l d  not be  sepa rated from the 
s ludge . Ins tead , the homogenized wa ste  woul d  be fed d i rectly to a cont i nuous 
fed ceramic melter . Thi s  p roce s s  opt ion , refer red to a s  the nonsepa rated 
s a lt/ s ludge option , is diagrammed in Figure B . 7  and is termed a l ternative lb . 

NEUTRA L I ZED PUREX 
H IGH-LEVEL WA STE 

GLA S S -FORM I NG __ � 
A D D IT IVES 

AC I D IC THOREX 
H IGH -LEVEL WA STE 

Figure B . 7 .  S chema tic  o f  the Nonsepa rated Sa l t/ S ludge 
Opt ion for Immobi l ization of Comb ined 
Acidic  and Neutra l ized High-Leve l  Was te s  
in Gla s s . Adapted from H i l l  ( 19B 1 ) . 

Both the sepa rated s a l t/ s ludge and the nonsepa rated s a l t/ s ludge options are 
described in grea ter deta i l  below . E s t imates o f  p roduct conta iner requ i re 
ments , a l ong with conta ine r radioa ctivity and heat loading , a re given in 
Tab le  B . 9 .  These  e s t imates a re b a s ed on a was te loading of 25 wt% for the 
sep a rated s a l t/ s ludge opt i on and 1 9  wt% for the nonsepa rated s a l t/ s ludge 
option . The a c i d i c-wa ste load ing fo r a l ternative 1a was a s s umed to be  15% .  
A 30% contingency wa s a s s umed in c a l culat ing the numbe r  of cani s te r s . 

As  currently envis ioned , the HLW can i s te r  woul d  be cyl indri ca l ,  0 . 6  m ( 2  ft ) 
in diamete r by 3 m ( 10 ft ) ta l l  and would  be  constructed of s teel . I f  s teel 
should p rove to be incompa tible with the repos itory med i um that is  s e l e cted 
fo r the s e  wa s te s , the can i s te r s  woul d  be  p rovided with a s u i tab le  overpack . 

B . 2 . 2 . 1 Separa ted Salt/ S l udge Option 

Pac i f i c  Northwest Lab o ra tory (PNL) has , in connection with the p reparation o f  
thi s  E I S , developed a deta i l ed flowsheet and material  balance ( Ho l ton et  a l . 
1 9BO ; Ho l ton 1 9B 1 )  fo r immob i l ization o f  the Wes t  Va l l ey l iquid HLW . The 
wa s te form a s s umed i s  b o ro s i l i cate glas s .  The ma in features o f  the p ro c e s s i ng 
app roa ch a re p re s ented below . 

As indi c a ted ea rl i e r , the a c i d i c  Thorex was te would be  p roces s ed f i r s t  to 
a ccommodate the wa ste- remova l procedure ( Section B . 1 . 3 ) . The a c i d i c  wa s te 
would be agita ted and c i rculated whi le  i n  Tank BD4 . A s ide s t ream woul d  be 
drawn off the reci rcula t i on loop and transferred to the s o l i d i f i ca tion fac i l i ty 
whe re i t  would be s amp led to determine the p roper gla s s - former compos it ion . 
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Table  B . 9 .  C a l culated Number  o f  Conta iners  o f  Solid  Wa stes  
and Assoc iated Properties  

Numbe r  o f  Waste Load Curies per Watts pe r Surface Rad ia tion 
Procedure Option 

Sepa rated Salt/S ludge 

Acidic Thorex HLW 

Neutral ized Purex HLW 
s ludge 

S a l t  cake 

Nonseparated Salt/Sludge 

Acidic Thorex and 
neutra l ized Purex 
HLW salt/s ludge 

Sulfate sludget5 

Conta iners t 1  

8 2  

2 1 8  

5 100t4 

1 300 

890t4 

(wt %) t2 Containert3 

15 3 . 2  x 1 0 4  

2 5  1 . 4 x 1 0 5  

6 . 5  x 1 0 - 1 

1 9  2 . 6  x 1 0 4  

1 . 5  x 1 0 - 8  

t 1  Canisters are 2 f t  in diameter b y  1 0  ft high ; fill  height i s  9 ft . 

t2 Percentage of wa s te incorp o ra ted into glas s .  

Conta inert3 ( rem/hou r ) t 3  

90 4 . 5  x 103  

4 1 0  2 . 0  x 1 0 4  

2 mW 5 . 0 x 1 0 - 3  

80 

t 3  Ba s i s : 3 . 1  x 107 curies in Tank 8D2 (yea r 1 9 8 7 )  and 2 . 6  x 1 0 6  curies in Tank 8D4 (yea r 198 7 ) . 

t4 Containers a r e  5 5 - ga l lon d rums . 

t5 From s c rubbing sulfu r  oxide containing off-gas with calcium ca rbonate s olution . 

The l iquid wa ste would then be vitrified . This vitrificat ion p rocedure i s  
des c ribed l a t e r  in mo re deta i l  a s  i t  would pertain  to the treatment o f  the 
neutral ized-waste  s ludge . Once p roces s ing of thi s sma l le r  vo lume  of acidic  
was te had  been comp l e ted , t reatment o f  the neutra l ized Purex HLW could begin . 

The main s teps in the s ep a rated s ludge/ s up e rnate p roces s would  be : ( 1 )  s lur
rying the contents of  Tank 8D2 , ( 2 )  pumping the s l urry to a batch- feed tank 
fo r t rans fer to the p ro c e s s ing fa c i l i ty ,  ( 3 )  s eparating the s ludge and s uper
nate by centri fugation , settl ing , and f i ltration , (4)  decontaminating the 
s up e rnate by ion exchange , (5 ) vitrifying the mixture of s l udge and s tripped 
nuc l ides f rom the ion-exchange decontamination of the s upernate , (6 ) concen
t ra ting the s upernate by evaporation to form a s l ightly ra dioactive s a l t  cake , 
and ( 7 )  t reating the p roces s effluent . The maj o r  p roducts o f  the p roces s 
would  be b o ros i l i cate glas s , decontaminated s a l t  cake , decontaminated water , 
and s o l id TRU and low- level was tes . Proce s s  s imp l if i cations a re being exp l o red . 

I n  developing p ro c e s s  flow sheets , a number o f  a s s umpt ions had to be made . 
Some o f  the s e  a re a s  fol l ows : 

1 .  The s ludge - s up e rnate s lurry feed rate would  be  160  L/h (�0 . 7  gpm) . 
Thi s rate would a l low vitrification of the total was te s  to be com
p l eted in a three-year p eriod , a s s um ing a 60% ons t ream facto r  for 
the p l ant . 

2 .  Twenty-five percent of the spent ion-exchange res ins and filters  
f rom the ces ium - s t rontium s tripping columns i s  a s s umed to be TRU 
was tes ; the rema inder i s  LLW . 
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3 .  The wa s te loading o f  oxides in the boros i l i cate g l a s s  matrix woul d  
be 25% . 

The f i r s t  s tep in the p roce s s , p repa r ing a s lurry from the s l udge and super
nate in Tank 8D2 , would be ac comp l is hed by means of  a bottom- suction p ump d i s 
cha rging t o  s lu i c ing openings ( see Section B . 1 . 3 . 3 ) .  I t  i s  es t imated that the 
contents of  the tank would be turned over in 2 . 5 hours and that 1 0  turnovers 
woul d  p roduce a ful ly homogenized mixture . The mixture would be  trans ferred 
in batche s to an empty batch- feed tank . It woul d  be routed to the p roce s s ing 
ce l l  of  the was te so l id i f i cation fac i l i ty whe re the mixture woul d  unde rgo the 
se cond maj o r  p roce s s  s tep - - the sepa ration of the s ludge from the s upernate . 
This would be a ccomp l is hed by pas s ing the homogenized mixture through two 
centri fuges , wi th water was hing to remove sodium nitrate in each machine to 
reduce the salt content . This p roces s ing would  be followed by gravity set
t l ing ( a i ded by a flocculant) and s and f i l t ration . The s ludge would be trans 
ferred to  a feed tank . 

Supernate Treatment 

The s upe rnate would p a s s  through two Duol i  te ARC- 359'l', ion-exchange res in 
columns to be s t r ipped of ces ium i s otopes (de contamination facto r , DF = 1 02 ) 
and actinides (DF for Pu = 1 . 5 X 1 02 ) ,  then through a Chelex- 1 00i"k r e s i n  
column f o r  remova l of  s t rontium-9 0  (DF = 1 03 ) .  There would be  s ub stanti a l  
remova l in both systems o f  the trace amount of p lutonium , other actinide s , and 
rare e a r th s  present in the s upernate . The decontaminated s up e rnate would then 
be evaporated and the s o l ids  converted to a 22% res idua l -water s a l t  cake that 
wou ld be  s tored in s tandard 5 5 - gallon  s teel  drums . The two evaporators used 
for s a l t  s o l id ifica t ion would each have a DF of about 1 04 . 

An e s t imate was made of the rad iochemical  content of the s a l t  cake . The 
radioactivi ty of the s a l t  cake was c a l culated by ( 1 )  a s s uming the fraction o f  
each remaining a c t ive i s o tope i n  the s uperna te , based o n  data o f  Holton e t  a l . 
( 19 8 0 ) , ( 2 )  dete rmining t he effective separation of s up e rnate from s ludge , 
based  on data deve loped a t  Savannah R iver Lab o ratory (SRL ) , ( 3 )  applying 
de contamination fa ctors for the i sotopes abs o rbed during the ion-exchange 
p roces s ,  based on data devel oped at SRL (Wiley 1 9 7 6 )  and app l ied in the 
B-Plant at Hanford (Baumgarten e t  a l . 1 9 79 ) , and ( 4 )  comp ut ing the res idual 
rad ioactivity of each i s o tope in a s a lt- cake p roduct with a 22% water content . 
From these cal culations , the concentration o f  tota l f i s s ion p roducts i s  e s t i 
mated t o  be  2 IlCi/g , and that o f  the actinides to be  0 . 4  nei / g .  Thi s  i s  
cons ide red t o  be  a conservat ive e s t imate be cause the decontamination factors 
emp loyed a re conservative . 

The ces ium- , s trontium- , and actinide - s tr ipping columns would be p eriodica l ly 
e luted to remove the separated active i sotopes , and the columns regenerated 
for further us e .  The ces ium-bearing eluate would be  concentrated and l oaded 
onto a zeol i te column . Thi s  zeol ite column and the e luate from t he s trontium 
column would  then be  mixed with was hed s ludge and fed to melter equ ipment to 
p roduce the vitrified was te form , i . e . , was te immobi l ized in  b o ro s i l i cate 
g l a s s . 

'';-Trademark of S hamroc k  Corp . , Redwood City ,  CA . 

'';;';-T rademark o f  Bio-Rad Laboratorie s ,  R ichmond , CA . 
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The re i s  an ongo ing p rogram to  improve perfo rmance o f  the ion exchangers and 
s imp l i fy p rocedures for decontaminatton of the s upernate . 

Spray Ca l cination and In-Can Melter  Vitri fication 

In the spray cal cine r  (Figure B . 8 ) , l iquid HLW would  be  a tomized by a spray 
nozzle  into very sma l l  d rop lets , about 7 0-�m in diameter .  Thes e  d roplets  
would  be dried and woul d  decompose  from the nitrate fo rm to metal oxides a s  
they fe l l  through an e lectrica l ly heated spray-c a l c ine r furnace . The tempera
ture o f  thi s furnace would va ry from 300 to 800°C , depending on the cha rac
te r i s t i c s  o f  the HLW . Rea ction p roducts , which would  incl ude water  (H�O ) , 
nitric  acid  (HN03 ) ,  and oxides of  nitrogen (NOx ) , would fo rm during thr cal 
c 1n1ng . Aft e r  p a s s ing through s intered s ta inl e s s  s teel  f i l te rs , these  vapors 
and ga s e s  would be routed to an o ff-gas trea tment system . Mos t  o f  the t ri t i um 
( a s  t ritiated water)  reaching the ca l ciner would  a l s o  p a s s  into the o ff-gas a s  
tritiated water  vapo r .  The ba lance of the radionucl ides woul d  rema in in  the 
ca l c ine , which would b e  mixed with g l a s s  frit  (a specia l ly fo rmulated boro
s i l i cate gla s s  powde r )  a s  the ca l cine fa l l s  through the cone a t  the bottom o f  
the ca l c iner into the can i s te r  whe re i t  would  be  melted t o  fo rm glas s . The 
gla s s  frit  would  be mete red into the ca l c ine r cone at a rate p ropo rtiona l to 
the l i quid HLW feed rate . The p rocess  d iagrammed in  Figure B . 9  would use  a 
frit/ ca l cine we ight ra tio o f  3 : 1 .  

The in-can me l te r  would me l t  the ca l cine-frit  mixture into a gla s s , us ing the 
cani s ter- -which would be conta ined in a zone -heated ( and - cooled)  furnace- - a s  
the me lting c rucib le . The cal cine - f rit mixture wou ld flow into the cani ster  
at a rate that would  not  exceed the mel ting rate . The mo l ten mixture would be  
ma inta ined at about 1 050oC . Once the cani ster  was f i l led and  the contents 
me lted to a glas s ,  the heating would  be  terminated and cool ing of the outer 
reto rt wa l l  and the canister  begun . The sma l l  vo lume o f  ga s gene rated during 
the mel ting would be routed to the o ff-gas t reatment sys tem . 

The HLW p roduct would b e  boros i l i cate gla s s  conta ined in a s te e l  cani s te r .  
The f i l l ed cani ster  would b e  removed from the ca l ciner conne ctions , and the 
l i d  p l a ced on the cani s te r .  To aid  in later test ing fo r leaks , a p repa c kaged 
he l ium source might be p laced in the canister  f reeboa rd p r i o r  to closure . The 
f i l led cani ster  would then �e s e a l -wel ded and inspected . The time cyc le fo r 
cani ster  fi l l ing and related operations woul d  be  9 0 - 100  hours . The f i l led 
cani s te r s  would  be decontaminated with water and/or  s team sprays to remove 
loose  radioact ive parti cles  s uch a s  c a l c ine . Thi s s o l ution would  be a ccumu
lated in a tank and periodica l ly j etted to anothe r tank fo r comb ination with 
l i quid HLW p r i o r  to ca l c ina tion . Deta i l s  o f  the techno logy invo lved in in-can 
me lting can be  found in Larsen ( 1980 ) . 

E f f l uents 

The c a l c iner o ff-gas , a fter  p a s s ing through the s inte red s tainl e s s  s teel 
HI ters , would  be s ubj ected to the fo l l owing p ro c e s s  operations to remove 
parti culate radionucl ides , vapo rized radionucl ides , water vapo r ,  and NOx : 
( 1 )  particulate separation , ( 2 )  condens ing , ( 3 )  m i s t  e l imination , ( 4 )  a d s o rp
tion on s i l i ca -gel and s i lver mo rdanite , ( 5 ) f i ltration , and ( 6 )  NOx destruc
tion . Aft e r  �he s e  s tep s , the o ff-gas would  be re leased to the s ta c k .  The 
cani ster  cool ing a i r , can i s te r  cove r ga s ,  and ce l l  venti lation a i r  would  be 
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comb ined and fi ltered through the ce l l  a ir - f i ltration system to remove par
t iculates before release  to the s ta c k . The resultant contaminated filters  
would be treated as  solid  wa s tes  (as  d i s cu s s e d  in Sect ion B . 4 ) . Deta i l s  of  
the calc iner off-gas treatment p roce s s e s  a re given in Hol ton ( 19 8 1 ) .  

The water condens ed from the off-ga s  would a r i s e  p rinc ipal ly from the water  
fraction of the neutra l ized HLW s ludge fed  to the c a l c ine r .  This  condensate 
would be c o llected in hol ding tanks for s amp l ing . Based on samp l e  radio
ana lys i s , the contents o f  the hol d ing tanks , woul d  be  t reated in the LLW 
t reatment fac i lity and relea s ed . Under normal cond i tions , the e s t imated 
activity rate of  the condensed proce s s  water  i s  e s t imated to be  5 x 1 0 - 5 C i / h ,  
with a concentration of 2 x 1 0 - 6 C i / L  (Hol ton 1 9 80 ) . Pos tulated acc ident 
s cena rios  for thi s  type o f  p rocess  are  discussed  in Section 4 . 1 o f  thi s  E I S . 
There should be no obnoxious noi s e s , odo rs , or  vib rations a s soc iated with 
operation of the was te-vitrification fac i l ity .  

I n  a s eparate vitrification s tep , p r i o r  to treat ing the neutra l ized Purex HLW , 
the a c idic  Thorex was te woul d  be  trans ferred for immobi l ization in g la s s . For 
this s tep , the centrifuga tion and ces ium- s t rontium removal p rocedures would  
not  be nece s s a ry .  Otherw i s e , effluents from the c a l c ining and g l a s s -me l t ing 
would be s im i l a r  to tho s e  described above . 

Liquid-Fed Ceramic Mel te r  

A l iquid- fed ceramic me lter  (LFCM ) , a lso  cal led a continuous mel ter , can be  
used for vitrifying the HLW instead of spray c a l c ination fol lowed by in-can 
mel ting . The LFCM ha s long been used in the g l a s s  industry , and the b a s i c  
technol ogy i s  we l l - known . I t s  appl ication to vitrify ing radioactive was tes  
has  been under devel opment a t  Pa cific  Northwes t  Laboratories  for s ome t ime , 
and the method p o s s e s s e s  s ome d i s tinct advantages for proce s s ing the Wes t  
Va l l ey HLW : 

• Simp l e r  equipment than the sp ray c a l c iner/ in-can mel ter  sys tem . 

• Improved mixing of feed with additive s . 

Reduced off-ga s  volume because no a tomi zing a i r  i s  required a s  
f o r  a c a l c ine r .  

This p rocedure i s  the maj or  option for proce s s ing the nonseparated s a lt/ s l udge 
HLW ; the system deta i l s  are d i s cus sed  in Section B . 2 . 2 . 2 .  The information 
p re s ented in that s ection i s  equa l ly app l icable to the sepa rated s a l t/ s l udge 
option cons idered in thi s  section except that the cons iderations a s soc iated 
with high s odium , nitrate/nitrite , and s u l fate do not apply here . 

Optiona l  Proce s s e s  

Decantation of the s up e rnate in  Tank 8D2 rather than homogenization with 
s ludge i s  an  optiona l approach . The s upernate woul d  be  fil te red p r i o r  to 
ion-exchange remova l of  ces ium and s tronti um ; centrifuga tion would not be 
requ i red . I n  addition , use  of  a s ingl e , fo rced - c irculation evapo rator instead 
of mul tiple  evapo ra to r s  is under cons ideration . 
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Prior  t o  the decantation , a precip i tating agent capab l e  o f  removing ces ium 
from the sup e rnate could be added . This  app roach could effect cons iderabl e  
s imp l i f i cation o f  the was te t reatment p roces s . U s e  o f  "bi functiona l "  res ins 
to extract any res idual ces ium or s t rontium from this s up e rnate would reduce 
the comp l exity of the ion-exchange sys tem requi red . 

Development Needs 

Al though the b a s e  techno logies for the above p ro cedure s a re genera l ly ava i l 
abl e , there woul d  b e  a need to adapt them specifica l ly to Wes t  Va l l ey cond i 
tions . Thus , the fo l l owing research and development a reas  a re needed : 

1 .  Cha racterization o f  the contents o f  the neutra l ized-wa s te tank , 
based on ana lys i s  o f  the s ludge and sup e rnate , a l lowing better 
adj ustment o f  the compos it ion o f  feed for the v i t r i f i cat ion . Thi s  
would a l s o  a l low the u s e  o f  nonradi oact ive , but chemically s imila r ,  
materia l s  i n  test ing o f  p rototype equipment . 

2 .  Ope rat ion of s a l t / s ludge sepa ra tion equipment . 

3 .  Stud i e s  on gla s s  fo rmulations that take into account the very high 
sod ium level in the neutra l ized-wa s te tank sup e rnate , a s  wel l  as  the 
unique features o f  a high i ron content in the s l udge and a high 
thorium content in the a c i di c  wa ste . 

4 .  Studies  to determine ( a )  the effectivene s s  of  ion exchangers in 
removing ces ium- 1 3 ? , actinides , and other cat ions in the p re s ence of 
very high concentrations o f  sodium ;  and ( b )  the performance of the 
ion exchange rs under p roj ected p rocess  conditions to estab l ish  the 
va l idity of the p roj ected immob i l izati on p roce s s  whe rein these  
spe c i e s  a re removed f rom the s upe rna te and blended with the s ludge 
before the mixture is fed to the vitri ficat i on system , whi l e  leaving 
the sup e rnate wi th a low leve l o f  activity fo r trans fo rma tion into a 
s a l t  cake . 

5 .  Enginee ring stud ies  and tes t i ng conce rned mainly with des i gn and 
remote ope ration of vi trificat ion equipment . 

B . 2 . 2 . 2  Nonsep a ra ted Salt/S ludge Op tion 

In the nonsep a rated sa lt/ s ludge option , a l l  the wa stes  would be immob i l i zed by 
incorporation into gla s s . The p rocess  selected is the cerami c  cont inuous -me Iter  
p ro c e s s  (Holton 1 9 8 1 ) .  The l i quid- fed cerami c  mel te r  p rocess  is  currently in 
a s tate o f  deve lopment both at Paci fic Northwes t  Labo ratory ( B rouns et al . 
1980 ) and Savannah Rive r Labo ratory . I t  i s  anticipated tha t th i s  ceramic  
melte r  could be ava i lab le  fo r p lant app l i cat ion in a few years . The cerami c  
melte r i s  cons idered here a s  a means of  vitr i fying a mix o f  West  Va l ley HLW 
with a high sodium content , whi ch may cause s ca l ing p roblems in a sp ray ca l c ine r .  

L iquid-Fed Cerami c Mel te r  

The l iquid-fed ceramic  me lter  ( LFCM ) , o r  continuous melte r  a s  it  i s  known in 
the gla s s  industry , would be  es sent i a l ly a ceramic-l ined mel ting chamber  with 
a feed inlet and an exit d ra in lead ing to the cani ster  to be f i l led with 
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gla s s . Powe r i s  s upp l ied to subsurface elect rodes to melt  the feed . The 
ba s ic p roces s cons i s ts o f  mixing the HLW with g l a s s  f r i t , mel t ing the mixture 
in the mel ting chambe r ,  and draining the mo lten g l a s s  into a cani s ter . A 
s imp l i fi ed d i agram o f  s uch a melter  i s  s hown in Figure B . 10 ;  a d iagram for 
appl ication o f  the p rocess  to the nons epa rated s a l t / s ludge option i s  p resented 
in Figure B . 1 1 . The homogenized s lurry from the was te tanks would be trans 
ferred to the p ro c e s s ing cel l , whe re g l a s s - f o rming additives would b e  b l ended 
in to p roduce feed for the cerami c melter . Cani s ters of mo lten gla s s  woul d  be 
f i lled , welded s hut , leak-tested , and decontamina ted . These  cani s ters  woul d  
then be trans ferred t o  the ons i te temporary s torage fa c i li ty . The off-ga s  
f rom the melter woul d  be  treated before dis cha rge t o  the atmosphe re through a 
s tack . Deta i l s  of  LFCM app l i cation to nuclear  wa s te process ing can be found 
in Chapman ( 19 7 6 ) , Buel t  et a l . ( 19 79 ) , Barnes et a l . ( 1980 ) , and Wicks ( 19 8 1 ) , 
among others . 

Because the s a l t  would not be  sepa rated out , there woul d  be  v i t r i f i ca tion o f  a 
HLW s tream conta ining high sodium , nitrate/ni t ri te , and s u l fate concentrations . 
There are a number of  technica l ques tions that need to be  reso lved . The high 
sodium l evel in the wa ste  requi res that l i tt l e  o r  no a l ka l i  elements be added 
to the g l a s s - former mixture \ The resulting gla s s - forme r mixture ha s a highe r 
mel t ing po int ( > 1 4000C)  than that in the sepa rated s a l t / s l udge option . E l imi
nation o f  a l ka l i  elements from the gla s s  former mixture reduces thi s  va riable 
for control o f  the wa s te-form p roces s ,  making it  mo re d i f f icult  to ensure the 
p roduction of a high-qua l i ty wa ste form . 

The leve l s  of  s u l fate in the feed could produce d i f f i culties  with the b o ros i l i
cate gla s s  p roduct qua l i ty and cerami c melter reliab i l ity . Sulfate ha s a 
l imited s o lubi l ity in boro s i l icate gla s s  ( l e s s  than 1 wt%) . At concentrations 
above this level , a wate r - s o lubl e  sodium s u l fate pha s e  can form . Alka l i  
elements such a s  ces i um and rubi di um would tend t o  concent rate i n  this pha s e . 
Glass  des igned to ac commodate the s u l fa te would p roduce 3000 cani s ters . The 
s u l fate could be vo lati lized f rom gla s s  as s u l fur d ioxi de by u t i l iz ing a 
s trong reducing agent in the gla s s - forme r mixture ( th i s  ha s been a s s umed in 
thi s  FEI S ) .  A s t rong reducing agent , however ,  ha s the potent i a l  for corroding 
the melter e le ctrodes . S u l fur ha s a lso been i denti f ied as a potentia l ly 
corros ive agent in the ceramic me l ter  (Dierks  et a l . 1 98 0 ) . 

E ffluents 

The sul fate content of  the wa ste s , a value tha t is now unce rta in and w i l l  
rema in so unt i l  furthe r chemica l  ana lyses  a re made , could result in the p ro 
duction o f  la rge amounts o f  e f fluents . Many of  the s u l fate s a l t s  would b e  
decomposed in the melter  t o  form S02 ; s tudie s by PNL (Holton 1 980 , 1 98 1 )  
inco rporate the addi tion o f  a reducing agent to the feed to expedite formation 
o f  thi s and othe r sulfur oxide ga s e s . These  would be  removed in the o f f - ga s  
t reatment sys tem b y  s c rubb ing with ca l ci um ca rbonate ( limes tone ) .  As s hown in 
Tab le B . 9 ,  thi s  would result , overa l l , in the p roduction of  890 , 5 5 - ga l lon 
drums o f  by-p roduct ca lc ium s u l fate s ludge to be d i sposed a s  LLW . 

V i t r i f i cation o f  the enti re contents o f  Tank 8D2 woul d  result in the p roduction 
of a la rge quanti ty of nitric  a c i d  or  nitrogen_oxides (NOx ) , fo rmed from the 
the rma l de compo s ition of nitra te/nitr ite which would  be evo lved f rom the 
vitrification p roces s .  The nitric a c i d  could be re cove red and p roces sed to 
reduce its leve l of contamination ; howeve r ,  the res idua l act ivity would be 
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Figure B . 1 1 .  Schematic  o f  the Continuou s  Mel t  Proces s .  
Adapted from Ho lton ( 19 8 0 ) . 

such that i t  coul d  not be recyc led for genera l use . The s econd p roces s ing 
option woul d  nec e s s i tate deal ing with the la rge vo lume of NOx gas p roduced . 
Destruction o f  the NOx could be accomp l is hed with the use  of  an  ammonia burner 
( Pence and Thomas 1 9 7 4 ) . To date , however ,  ammonia burners have not been 
rel iably demonstrated for extended p e r iods o f  t ime in radioactive environments .  
The latter  opt ion ( i . e . , use  o f  an NOx destructor ) was a s s umed for purposes  of  
ana lys i s  in thi s  E I S . 

The water condensed f rom the off-ga s  s t ream ( a s  shown in F i gure B . 1 1 )  woul d  
have an e s t imated activity o f  4 x 1 0 - 7 Ci/L  (Ho lton 1 9 8 0 ) . I t  i s  p roj ected 
that a fter  treatment in  the LLW treatment fac i l i ty ,  the resultant l iquids  
could  be  released . 

Development Needs 

The maj o r  research and devel opment needs for the nonseparated s alt/ s ludge 
option a re the fol lowing : 

1 .  Cha ra cterization o f  the contents of  the acidic  Thorex waste in 
Tank 804 and of the neutral ized waste in  Tank 802 , based  on inde
pendent analys i s  of  the acidic  was te and the neutra l ized s ludge and 
s upernate . This informa ti on i s  critical  to the formu l a tion o f  an  
optimum gla s s  p roduct and  to the p rediction o f  the quantity of 
p rocess  off-gas e s . 
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2 .  Development o f  the best  formulations for the p roduct glasses . In 
the case  o f  the neutral ized was te , uncertainties regarding the 
maximum quantities of sodium that can be incorp o rated into the glass  
without a dve rsely a ffecting its qua lities  must be  resolve d . In the 
case o f  the Thorex waste , the quantity o f  thorium in the glass  wou l d  
be  the l imiting facto r . In both cases , the g l a s s  specimens should 
be tested to a s ce rtaia the effects of these l imiting species on the 
prop e rties of the glass , s uch as res is tance to leaching and to 
phys ical  impacts . 

3 .  Studies o f  the e ffectiveness  o f  the methods p roposed for the removal 
o f  NOx and SOx f rom the mel te r  o ff-gas s t ream . 

4 .  Engineering s tudies and testing concerned mainly with des ign and 
remote operat ion of vitrification equipment . 

B . 2 . 2 . 3  Comparison o f  the Separated and Nonsepa rated Salt/S ludge Options 

G l a s s  has been p roduced from was te compositions representative of the sepa
rated salt/s ludge and nonsep a rated salt/ s ludge options . The glasses  were 
e s s enti a l ly identical  when comp a red on ' the bas i s  of chemica l durab i lity 
(Hol ton et  a l . 1 9 8 0 ) . Di fferences between the two options a re ,  therefore , 
based  on the degree o f  p rocess comp lexity , s tate o f  p rocess development , and 
volume of glass  p roduced . 

The maj o r  advantages and disadvantages o f  the sepa rated and nonsepa rated 
s a l t / s ludge options a re comp a red in Table B . l O .  Because the re a re technical 
uncertainties and envi ronmenta l disadvantages for each option , both were 
chosen for environmenta l analys is . 

B . 2 . 3  Interim-Form Immobi l ization 

One o f  the p rincip a l  advantages tha t  could result from convers ion o f  the Wes t  
Va l ley was tes t o  a n  interim s o l i d  form would be the pos s ib i l ity o f  ca r rying 
out the convers ion to a te rmina l wa ste form at the same time and p la ce that 
other high- leve l was tes  were being immobi l ized for p e rmanent disposa l .  Another 
pos s ib l e  advantage might be  tha t less  modification o f  the West  Va l ley fac i l i 
ties would be required for interim wa ste - fo rm p rocess ing than for termina l 
waste- form p rocess ing i f  the existing faci l i ties  were uti l ized . However ,  
implementation o f  an inte rim- form a lternative requi res the const ruction and 
ope ration of a termina l - form s o l idi fication fac i l i ty . Such a fac i l ity does 
not current ly exist . 

Development work on methods for p roducing interim forms for HLW has been 
l imited because such forms have not p reviously been inves tiga ted . A p rogram 
for the s tudy of interim wa ste forms was conducted at Argonne National Lab o ra 
tory (Vogler et a l . 1 9 8 0 ) , p rima ri ly i n  connection with the Wes t  Va l l ey wastes . 
Prel imina ry ana lys is has na r rowed down the interim form to two options : fused 
s a l t  and agglomerated (pelletized)  ca l c ine . These  options a re dis cus sed in 
deta i l  below . For purposes of  ana lys is in alterna tive 2 ,  the fused-salt  
option was se lected ; the rationale for selection is given in  Section B . 2 . 3 . 6 .  
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Tab l e  B . l O . Comparison  o f  the Maj or  Advantages and Disadvantages 
of  the Two Terminal Was te-Form Options 

Advantages D i sadvantage s  

Separated Salt/ S ludge Option 

Much sma ll e r  vol ume o f  s o l i d i fied 
high- level wa s te s , leading to sma l le r  
s ize o f  ons ite temporary high - l evel 
was te s to rage fac i l ity , fewer ship
ments of  high- l evel wastes , and l e s s  
space f o r  dispo s a l  i n  Federa l 
repos itory . Thus , lower costs . 

Control  of  g la s s  compos i tion ea s ie r  
because s a l t  previous ly s epa rated out . 

Sa l t  cake probab ly can be d i syosed 
o f  a s  low- level wa s te . Les s  costly 
than handl i ng and d i spos i ng o f  as  
high- level o r  transuranic wa s te .  

Radioactive effluent s treams , par
t icularly ga ses , requ i re l e s s  
treatment . No s u l fate s ludges from 
off-ga s  treatment need ing d i sp o s a l . 

Uncerta inties  regarding s l udge/ 
s up ernate s ep a ration and ion
exchange treatment o f  s upe rnate . 
Also  higher heat load p e r  canis 
ter . 

La rge volume o f  l ow- l evel s a l t  
cake requ i ring d i sposa l . 

Nonsepa rated Salt/Sl udge Opt ion 

No need fo r comp lex s eparation of 
s a l t/ s ludge and ion-exchange 
t reatment of s upernate . Lower 
heat load per  caniste r .  

No s a l t  cake to d ispose o f . 
Amount of s ludges from off-gas  
treatment less  than amount of 
salt cake needi ng d i sposa l . 

La rge r  volume of s o l i di fied 
high- level was te s , leading to 
larger s ize o f  ons ite temporary 
high-level was te s to rage fac i l 
ity , more shipments o f  high- l evel 
was te s , and more spa ce for d i s 
pos a l  in Federal repos i tory . 
Thus , higher costs . 

Lac k  o f  experience with HLW . 

Control o f  g l a s s  compos ition more 
d i fficult because o f  high s a l t  
content . Uncerta inties regarding 
high-temp e ra ture ope ration and 
ma i ntenance of cont inuous melter  
under  remote condi t i ons . 

Sulfate s ludges from off-ga s  
treatment need d isposa l . 

Off-gas NOx destructor technology 
needs development 
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B . 2 . 3 . 1  Inter fac ing the Interim Wa s te F o rms with the Termina l Wa ste Form 

The s o l i d , interim wa s te fo rms a re not des igned to meet c riteria fo r fina l  
geo logic dispo s a l . Interim- fo rm HLW canis te rs a re expected to be  t ranspo rted 
in certified shie lded shipping casks  from Wes t  Va l l ey to a Federa l was te 
fa c i l ity whe re the inte rim- fo rm wa stes  would be converted to a te rmina l wa ste 
fo rm . This Federal  s i te i s  a s s umed to have fac i l it i e s  for receiving the casks  
and inte rim- fo rm canis te rs , temporarily sto r ing the caniste rs , and pos s ibly 
comb ining the interim- fo rm Wes t  Va l ley wa stes  wi th other HLW stored at the 
s i t e  for s imultaneous conver s i on to a termina l - fo rm HLW . 

I nc lus ion o f  interim- form was tes  into the p roce s s  s t reams o f  a Federal  was te 
fac i l ity would begin with the removal o f  the was te f rom the canis ters . Although 
removal of granulated material  ( i . e . , agglome rated ca l cine ) would  requ i re 
l i tt l e  mo re than removing canis te r  cove rs , fused- s a l t  monol iths would requi re 
me l ting p r i o r  to removal .  There might a l so be  a need to convert the int e rim
form HLW into another fo rm mo re amenabl e  to the fac i l i ty ' s  terminal - fo rm 
p roce s s . Fina l ly ,  the emptied interim- form HLW can i s te rs woul d  be either 
decontaminated for  pos s ib l e  reuse o r  disposed . 

B . 2 . 3 . 2  Fused-Sa l t  Proce s s  

I n  the fused - s a l t  p roce s s , the Wes t  Val l ey HLW s o l ids would  be  converted into 
mono l i thi c ,  res o l idified s a l t  b l o cks . The feed cons idered fo r the fus ed- s a lt 
p roces s i s  the s ame a s  that for the nonsep a rated s a l t / s ludge vitrifi cation 
option- -that i s , the contents o f  Tanks 8D2 and 8D4 woul d  be mixed and p rocessed  
a t  the s ame time . The feed  woul d  f i r s t  be evapo rated to remove the bulk o f  
the water .  The resulting s o l ids s lurry wou l d  then be t rans ferred to a melter  
and  hea ted to between 320 and 350 °C to d rive off  the rest  o f  the water and 
melt  the s o l id . The melt would be poured into transport cani s ters , whe re i t  
wou l d  form a s o l i d  mono l i th i c  block  upon cooling . The canis te r  l id woul d  then 
be welded in p l a c e , and the canis te r  put through leak-testing and decontamina
t ion p rocedures . 

Conceptual ly ,  the p roces s i s  s trai ghtforwa rd � but i t  has not been demons t ra ted 
with HLW. The sequence o f  s teps invo lved in  the fus e d - s a l t  p rocess  a re s hown 
in F igure B . 12 .  The s e l e cted p roces s i s  a mod i f i cation o f  a p rocedure s uggested 
by Cordiner and Hul l  ( 19 7 1 ) ,  with the s ub s t i tution of wiped - f i lm evapo rators 
fo r bent-tube evaporators . 

The p ro c e s s  flow rates shown in F igure B . 12 would requ i re const ruction o f  a 
s ingl e  wiped- f i lm evap o ra to r  o f  cons ide rable  s ize , a lthough wel l  within current 
manu fa cturing capab i l ities . However ,  three sma l l e r  evapo rators could be used 
(Vogler  et  a l . 1 9 80 ) , any two o f  whi ch together could maintain the des i red 
p roces s flow rate . The third evaporator wou l d  add to proces s  r e l i ab i l i ty .  To 
match thi s a rrangement , two mel t ing furnaces and cani s te r- fi l l ing stands would  
be required . 

E ff l uents 

None o f  the contained radioactive species  a re expected to be vol a t i l e  a t  the 
low temperatures a t  whi ch the evaporation and mel ting s teps would  be conducted 
(maximum o f  35 0°C ) . Thus , it  is a s s umed that a l l  the radioact ivity would 
rema in with the s a l t  s olution , except for a very sma l l  amount entra ined in the 
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Figure B . 1 2 . Schematic  of  the Fused-Sal t  Proce s s . 
Adapted from Vogler  e t  a l . ( 19 8 0 ) . 

evapo rated water . I t  has b een estimated (Vogler et  a l . 1 9 8 0 )  that thi s  wate r ,  
when condensed , would have a radioactivity concentration o f  1 x 1 0- 4 C i / L . 
This condensate could b e  returned to the unused , s tainless  s te e l  tank a t  the 
was te tank farm to be used in the s o l ids- suspending and c leaning work in the 
neut ra l ized-HLW tank . The contaminated condensate remaining a t  the end of 
these ope rations would b e  routed to the LLW treatment fac i l i ty .  

The radioactive contamination i n  the off-gas for the fused-s a l t  p rocess  would 
be  much l ower than for a l te rnatives 1a and lb . This would make c l eanup of 
this was te s tream easier  than for a lternatives 1a or  lb . 

Devel opment Needs 

The maj o r  a reas  needing investigati�n for the fused- s a l t  option are : 

1 .  Proce s s  sa fety . 

2 .  Leach resistance , with water as  the lea ching agent . 

3 .  Res i stance o f  fused s a l t  to phys i c a l  impacts . 

4 .  Stab i l i ty o f  fused s a lt i n  a high radiation fiel d . 
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5 .  E f fect o f  the radiation field  on other p rope rt i e s  o f  fused s a l t - 
e . g . , leach rate , impact res i s tance , and radiolyti c  decomp o s ition . 

6 .  C racking o f  the fused- s a l t  monol ith a s  a result  o f  s tres s e s  develop
ing from d i f fe rences b.etween the center line a nd c i r cumferent i a l  
temperature s .  

7 .  Production o f  vo id s , i f  any ,  upon f reezing o f  the mel t  i n  the can
i s t e r  and the i r  e f fect on the s tabi li ty of the mono l i th with chang
ing temp e rature . 

8 .  E ffect o f  s uspended s ludge on fused- s a l t  cha racte r i s t i c s . 

9 .  Mod i f i cation o f  wiped- f i lm evapo rators for u s e  with rad ioactive 
s o lutions . 

1 0 .  Deve lopment o f  a s a lt-melter  system .  

1 1 .  Reliab i li ty o f  the wiped- fi lm evapo rator/ s a lt-me l t e r  system for 
remote ope ration . 

1 2 .  Deve l opment o f  feed compatib i l ity with exi sting termina l - fo rm 
melter . 

Experimenta l wo rk rep o r ted by Vogler  et  a l . ( 19 8 0 )  has shown tha t the fused
salt mono l i th d i s s o lves rap idly in s tagnant water a t  room temperature . Some 
information on impact res i s tance i s  ava i lab le in the s ame repo rt . 

B . 2 . 3 . 3 Agglome rated-Ca l c ine P ro c e s s  

The use o f  agglomerated (pel letized)  cal c ine a s  an  inte rim wa s te fo rm fo r Wes t  
Va l ley HLW wa s a l s o  cons idered by Vogler  et a l . ( 1 980 ) . Feed t o  the c a l c ining 
p roces s ( de s c ribed in Section B . 2 . 2 . 1  under Spray C a l cination)  could be e i ther 
(a ) s epa rated neutra l ized Purex s ludge and ion-exchange wastes  f rom the s uper
nate , with the acidic Tho rex was tes  added , o r  (b ) all  o f  the neutra l ized 
wa s te , inc l uding the s up e rnate , with the a cidic  Tho rex wa s tes  added . Howeve r ,  
l ab o ratory tests  (Vogl e r  et a l . 1 9 8 0 )  have ind i cated that a s ui table s i l i cate
agglomerate wa s te fo rm is  best  p roduced in the absence o f  the relatively l a rge 
amounts of sodium s a l t s  in the s upernate of the neutra l ized Purex HLW ; hence , 
it i s  a s s umed tha t this p rocedure would invo lve the feed obta ined by sepa-
rating the s ludge from the s upernate . 

The concept o f  conve rting the s o l ids  p roduced in a s p ray ca l c iner to an 
agglomerated inte rim wa ste form conta ining s i l icate a s  a b inde r i s  described 
in this s ection . S i l i cate agglome ration wa s selected fo r a numb e r  o f  rea sons : 
( 1 )  i t  p romi s e s  to decrease the dispe rsib i l i ty and l ea chabi li ty a nd to increas e  
the therma l conductivity o f  the interim was te form , ( 2 )  the additive has the 
components o f  vitri fied wa s te forms and , therefo re , could be compatible with 
the eventual  convers ion to a vitri fied form , ( 3 )  s o lub l e  s i l icates  have been 
widely used a s  b i nders (Va i l  1952 ) , and ( 4 )  the p rope rties  o f  the sodium 
s i l i cate ( "wat;er gla s s " )  can be adj usted to fa c i l itate p ro c e s s  ope rations and 
to impart  suitable cha ra cteri s t ic s  to the p roduct ; the sodium s i l icate p roper
ties  a re dependent on  the p roportions o f  s o dium oxide (Na20 ) , s i l ica (Si02 ) ,  
and wate r .  
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The concept de s c ribed he re i nvolves agglomeration o f  c a lc i ne powder into sma l l  
sphe re s u s i ng a homogenous s o lution o f  sodium s i l i cate , fo l l owed b y  f i r ing the 
sphere s at temp e ratures up to 550°C to remove wate r and to form hard p e l lets . 
The intent i s  to exp lo i t  the adhe s ive p roperties  o f  water- g l a s s  and the hard , 
vitreous , inte rgranula r f i lm that remains when i t  dries . C o l lo idal  s i l ica , an 
optional b i nde r ,  does not have the " st i c king" qual i ty o f  a wate r-gla s s  s olution 
(Va i l  1 9 5 2 ) . 

The sequence o f  ope rations i n  the s i l i cate -agglome rated c a l ci ne p ro c e s s  are 
shown i n  F i gu re B . 13 .  Thi s p roces s is more complex than that for p owdered 
c a l c ine , ma inly through the addition of pel let-fo rming and p e llet-drying 
ope ration s  and because the water and ent ra ined s o l i d  p a rt i c l e s  conta i ned in 
the off-gas  from the pellet-forming and - drying operations must be removed . 
The aggl omeration p roce s s  has been p l anned to include d i s c  p e l letization , 
because the latter i s  a wel l - devel oped te chnology that has a l ready been tested 
on  s imulated , c a l c i ned nuc l e a r  wastes ( Luka c s  et a l . 1 9 7 9 ) . 
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F i gu re B . 13 .  Schemat i c  o f  the Agglome rated-C a l c ine Proces s .  
Adapted from Vogler  et a l . ( 1980 ) . 

The maj o r  components o f  the e ffluent s treams a re ( 1 )  the ves s e l  off-ga s - 
cons i s ting o f  particulate s o l ids , wate r vap o r , and a i r ,  and ( 2 )  the ce l l  
exhaus t ,  cons i s ting o f  a i r  and pa rticulate s o l ids . The e f f l uent streams from 
the calcin ing p ro c e s s  a re not expected to d i ffer in comp o s ition  from tho s e  o f  
the c a l cining part o f  the b o ro s i l i cate gla s s  p roces s . The gaseous effl uent 
from agglome ration and p e l letizing wou l d  only be  a smal l  increment to the 
o ff-gas f rom the c a l cining portion of this  p ro ce s s . The o ff-gas s t reams wou l d  
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b e  t reated in  a manne r s imi la r t o  that for  the sep a rated s a l t/ s l udge p roce s s  
des c r ibed i n  Section B . 2 . 2 . 1 .  

Devel opment Needs 

The maj o r  a reas needing i nve s ti ga t ion  fo r the agglome rated-calc i ne option  a re : 

1 .  Leach re s i s tance , with water  a s  the leaching agent . 

2 .  Res i s tance o f  agglome rated c a l c ine to  p hys i c a l  imp a c t s . 

3 .  E ffects  o f  rad i a t io n  o n  the phys i c a l  p roperties  o f  the agglomerated 
c a l c ine . 

4 .  Optimum fo rmulat ion o f  the wat e r  gla s s  and o f  the agglome ra ted
c a l ci ne was te fo rm .  

5 .  Adaptation o f  the dis c p e l letizer t o  remote operat ions . 

6 .  Optimum pa rame te rs for d rying the s il i cate-agg lomerated c a lc i ne 
p e l lets . 

7 .  Compat ib i l i ty o f  the agglomerated-calc ine p roduct with p rocesses  fo r 
conve rs ion to  the f ina l v i t r ified fo rm .  

8 .  Re l iab i l ity o f  the c a l c iner/pel letizer  for  remote operation . 

Wor k  on a numb e r  o f  t hese  p roblems i s  a lready unde r way , inc l ud i ng s tudies  on  
the  re s is tance o f  the agglomerated c a l c ine to  leaching , phys i c a l  imp a c t s , and 
radiat io n .  The s tudies  w i l l  be carried out with agglomerates of var ious 
compo s it ions to  e s tab l i s h  the optimum compos it i o n  for  this  inter im wa ste  form 
(Vogler  et  a l . 1 9 8 0 ) . 

B . 2 . 3 . 4  I nterim-Waste-Fo rm Criteria  

In  gene ra l ,  a Federa l regu l a ti o n  ( 10 CFR 50)  requ i res  that  l i quid  HLW be 
converted to  a d ry s o l id form w i th i n  f ive years  of generation and p r i o r  to 
o f f s i te shipment ; the s o l id should be chemic a l ly , the rmal ly ,  and radio lyt
i c a l ly s table s o  as  not to  gene rate p r e s sures w i th i n  a sea led shipping con
tainer exceeding s a fe operati ng p r e s su re . Thi s  regu l a tion spe c i f i c a l ly exempts 
the We s t  Va l ley HLW . There currently are no spec i f i c  regu lation s  that furthe r 
define des i rable  p ro cedures o r  acceptable fo rms , te rminal  o r  interim , fo r the 
t rea tment and s hipment of HLW . Acco rdingly , Vog l e r  et  a l . ( 19 8 0 )  have estab
l i s hed thei r  own c r i teria  to  be used a s  general  guidelines for  interim was te 
forms . The s e  criteria  a re d ivided into two group s , the f i r s t  deal ing w i th the 
conve rs ion p ro c e s s  and the second with the p roperties  o f  the p roduc t . 

Fo r the rea s ons d i s cu s s e d  earlier  (Section  B . 2 . 1 . 2 ) ,  fused s a l t  and agglomer
a te d  c a l cine are the two inte r im was te forms s e le cted for further ana lys i s . 
P ro c e s s  and p roduct criteria , methods o f  p roduction , and a comp a r i s o n  o f  these 
two waste  forms app e a r  i n  the fo l lowing sec tion s . 
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Inte rim-Waste  Proce s s  C riteria 

a .  S imp l i city .  The equipment needed should fit  into the Wes t  Va l ley o r  
s imi la r ly- s ized fac i l ity and s hould be s imp l e  t o  insta l l , operate 
remotely , and decommis s io n .  

b .  Sa fety . A p roperly des igned p ro c e s s  should  be s a fe to ins ta l l  and 
ope rate . 

c .  Minima l Res ea rch and Deve lopment Needs . The p ro c e s s  should have a 
reas onable degree o f  maturity , s o  that l i ttle labora to ry-s c a le 
resea rch and deve lopment i s  requi red . 

d .  Economi c s . The p roces s could be lowe r in  c o s t  than that fo r the 
p roduction o f  a terminal  was te fo rm . 

e .  P roduct Vo lume . The p ro c e s s  should not extens ively inc rea s e  the 
vo l ume o f  the p roduct to be s hipped o ff s i te . 

f .  Uti l i zation . The p ro c e s s  should be adaptable  for remote ope ration 
and ma intenance .  

g .  Envi ronmenta l E f fects . The instal lation and ope ration o f  the p ro c e s s  
s hould have minima l  envi ronmenta l impact . 

Interim-Wa s te P roduct C riteria 

a .  Compatibil ity .  The p roperties o f  the interim form , including any 
additive s , s hould be compatible with p ro c e s s es that might be  used in 
p roduc ing the termina l wa s te- fo rm p roduct , e . g . , bo ro s i l icate glas s . 

b .  D i spe r s i b i l i ty .  The dispe r s i b i l ity o f  the wa s te form should b e  low 
to minimize the e ffects of transportation o r ' other handl ing a c c i 
dents . 

c .  Stab i l i ty .  There mus t  be reas onab le  chemi ca l and phys i ca l  s tab i li ty 
because the inter im-form mate r i a l s  may require s to rage for  l ong 
periods of t ime b e fore  termina l p roces s ing can be underta ken . 

d .  Heat trans fer .  The p roduct s hould have thermal p roperties s uch that 
the hea t  generated by the contai ned radioactivity can be adequately 
d is s ipated . 

e .  Packaging . The was te form should be capable o f  being p a c kaged so  
that the was te -cani s te r / c a s k  system can s a t i s fy transpo rtation  
regulations . 

f .  Terminal P ro c e s s  Compatibi li ty .  The p roduct should be e a s i ly removed 
from its  s hipp ing caniste r .  
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B . 2 . 3 . 5  Comp a rison o f  the Fus ed-Salt  and Aggl ome rated-Calcine Proces se s  

I n  the fused - s a lt p r o ce s s , a l l  the HLW would be concentrated b y  evapo ration 
and the concentrated s a lts  would be melted and cast  into monol i thic  fo rms . I n  
the agglomeration p r o ce s s , the HLW would be  ca l c ined , mixed with s o d ium s i l i 
cate , and fo rmed into p e l l ets . The inte rim- form p roduct o f  the a gglome rated
c a l cine p ro c e s s ing of a cidi.c Thorex and s epa rated s ludge is comp ared in 
Tab le B . 1 1  to that o f  fused - s a l t  p roce s s ing o f  all  the Wes t  Val ley HLW . I t  
s hould b e  noted that thi s i s  a compa rison o f  extreme ca s e s  in  te rms o f  vo lume 
o f  p roduct , where i n  the fus ed - s a l t  p ro cedure would result in roughly s ix t imes 
the HLW p roduct vo lume generated by the agglomerated- ca l ci ne p ro cedure . I f  
the use o f  identical  was te cani st e rs i s  a s sumed i n  both case s , the radioactiv
ity and s e l f-heating o f  the agglome rated-calcine cani sters would be roughly 
s ix times l a rger than that of the fused- s a l t  can i s te rs . 

Table  B . 1 1 . Comp a r i son o f  Prope rties  o f  I nte rim-Fo rm Products  

Agglomerated 
Property C a l ci net 1 Fused Saltt2 

Numbe r  o f  cani s te r s  1 65 

Fis s ion  p roducts / canis te r  ( curie s ) t3 2 . 1  x 1 0 5 

Actinides / canister  ( curies ) t4 6 1 0  

Surface rad iation ( rem/ hour) 3 . 0  x 1 04 

1 040 

3 . 3  x 1 04 

96  

1200  

Se l f-heating (watts / cani s te r )  600 

Center l i ne temp e rature ( O C )  1 90 

94 

30 

t l C a l cination o f  a c i d i c  Tho rex wa s te and neutra l ized Purex 
s ludge , with supernate removed p rio r to c a l cination . F o r  
the number  o f  containers a n d  p rope rties  o f  s a l t  cake , s e e  
Tab le  B . 9 .  

t2 S o l i d i f i cation o f  a l l  the high- leve l wa s te s , incl uding the 
a c i d i c  Tho rex was te and both the neutra l ized s ludge and 
supernate in Tank BD2 . 

t 3 Based on a total Wes t  Va l ley HLW f i s s ion-p roduct content o f  
3 . 4  x 1 0 7 curies . 

t4 Ba sed on a tota l West  Va l l ey HLW actinide content o f  
1 . 0 x 10 5 curie s . 

C r i  te ria for inte rim waste-form p ro ce s s e s  and p roducts were p re sented in 
Section B . 2 . 3 . 4 .  Thes e  c rite ria are used be low a s  a bas is for compa ring the 
fused- s a l t  p ro ce s s  ( total  HLW feed ) with the agglome rated-calc ine p ro ce s s  
( feed comp r i s {ng separated s l udge , ion-exchange was te , and a c i d i c  was te f rom 
the Thorex p roces s ) . 
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Interim-Wa s te P ro c e s s  C ri te ria  

a .  Simpl i c i  ty- -Fused S a l t  Favored . The a gglomerated- c a l c ine proce s s  
would invo lve mo re uni t  operations than the fused-sa l t  p roce s s , 
p rincip a l ly an  additiona l  p e l letization s tep . Further , a lthough the 
fused - s a lt p ro c e s s  would involve evapo rating the water from the HLW , 
the agglomerated c a l cine p ro c e s s  would invo lve evapora ting not only 
the water from the HLW ( ca l cina t ion)  but a l s o  the water  added a s  a 
component o f  the s i l icate pe l le t  binde r .  Thi s second evapo ration 
s tep would requ i re additional  furnaces , p ip ing , and instrumentation . 
S ince the neut ra l i zed supernate mus t  be sepa rated from the s ludge 
and sub sequently decontaminated , the agglome rated c a l c ine p ro c e s s  
would have the added comp l exity o f  the cent r i fugation , f i l t ration , 
ion-exchange , and evaporation ope rations and the a rrangements for 
s to ring the sep arated salt cake a s  LLW . 

b .  Sa fety- -Fused S a l t  Favo red . The highe r temp e ra tures requ i red fo r 
c a l c ination ( 7 S 0-BOO O C )  and the additional ope rat ions a s so c iated 
with agglome ration· introduce additional p o s s ib i l i ties  fo r opera
tiona l  p roblems that might lead to adverse  consequence s ;  thus the 
fused - s a l t  p ro c e s s  appears  to be relative ly s a fe r . Howeve r ,  the 
s a fety o f  s to r ing fused s a lt is mo re que stionable  than s to ring 
agglomerated c a l cine b e cause o f  po s s ib l e  conta ine r  p res surization 
and c o r ro s ion . 

c .  Re sea rch and Development Needs --Agglome rated C a l cine Favo red . Spray 
cal cination has been extens ively demonstrated at Pac i f i c  No rthwes t  
Lab o ratory (Larson 1 9 B O ; Ho l ton 1 9 B O )  o n  both s imulated and a c tua l 
HLW . The agglome ration o f  powders  and sub sequent fi ring to dried 
p e l lets i s  a routine indus trial  ope ration that ha s a l s o  been demon
s t rated on a sma l l  scale  on s imulated HLW . The p erfo rmance o f  the 
fuse d - s a l t  p roce s s  has not been demonstrated as extensive ly a s  that 
fo r the c a l c ination and agglome ration ope rations (Ho l ton  1 9 BO ) . 

d .  E conomi c s - -Di ffe rence Not Obvious . The �gglomerated c a l c ine p ro c e s s  
would require n o t  only the l a rge cap i t a l  c o s t s  for the c a l c ine r and 
i ts comp lex ve s s e l  o ff-gas sys tem but a l s o  the c o s t  of the agglome r
ation equipment ( d i s c  p e l letizer and furna ce systems fo r conve rting 
wet p e l lets  to dried p e l lets ) . In addition , the agglome rated-ca l c ine 
p ro c e s s  would requ i re sep a rat ion  of the neutra l ized supe rnate from 
the s ludge in Tank BD2 . Howeve r ,  in treating the tota l vo lume o f  
HLW , the fus ed- s a l t  p ro c e s s  would incur greater expense in terms o f  
mo re was te canisters , a l a rger numbe r  o f  o f f s ite shipments and 
related handl ing activities , and s torage and p roce s s ing requi rements 
a t  the Federa l wa s te fac i l i ty . In l i ght o f  the above , ca reful 
cons ideration w i l l  have to be  given to the economi c s  o f  both p ro
cedures b e fore a j udgment i s  made on  the i r  relative merit . 

e .  High-Leve l -Was te Volume- -Agglomerated C a l c ine Favo red . The vo lume 
o f  HLW would be much la rge r in the fus ed - s a l t  a l te rnative s ince the 
sup e rnate is inc luded in the p ro ces s ing . 
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Interim-Wa s te P roduct C riteria 

a .  C ompat ib i li ty With Termina l Wa s te Fo rm- -Agglomerated C a l c ine Favo red . 
I f  the termina l was te fo rm i s  to b e  b o ro s i licate gla s s , agglomera ted 
ca l ci ne is cons idered to be mo re compatib l e  with the v i t r i f i cation 
proce s s  than fused s a lt . Conver s i o n  o f  fused s a lt would require the 
addition o f  very la rge amounts o f  g la s s - fo rming addi t ives b e cause o f  
the much l a rger volume o f  was te and b e cause the s o d ium content i n  
the fused s a l t  woul d  require the was te loading o f  the g l a s s  t o  b e  
l e s s  than that with agglomerated ca lc i ne . 

b .  D i spers ibi l ity--Diffe rence Not Obviou s . The concern o f  d i s pe r s i 
b i l ity genera l ly hinges on  how readi ly the was te form could be  
converted to an  aeroso l  and  how widely s cattered contaminated s o l id 
p a rt i c les  might become on  impact  o r  b reach o f  containment . I n  the 
l ight of qua l i tative obs ervations , ne ither was te form s eems to  have 
a decided advantage over the othe r .  

c .  Chemica l and Phys i c a l  Stabi l ity- -Agglomerated C a l c ine Favored . The 
agglomerated ca l ci ne i s  expected to b e  more res is tant to leaching by 
water and a l s o  less sus cep t ib l e  to degradat ion  by  radi o lys i s . 

d .  Therma l Conductivity- -D i fference Not Obvious . In the abs ence of 
quantitative obs erva tions and with the knowledge that the therma l 
conductivi ty o f  s ome s o l i d  s a l t s  i s  not greatly d i f fe rent than that 
o f  s ome cerami c s , it i s  not obvious that e ither was te form o f fers  an  
advantage with respect to this  criterion . 

e .  Compat ib i l ity with Packaging and Transportation Requ i rement s - 
Agglomer2ted C a lc ine Favored . S ince the aggl omerate cons i dered here 
would not conta in  the s a l t  of the neut r a lized s up ernate , the vol ume 
of agglomerated- c a l c ine HLW to be shipped would be sma l l e r  than the 
volume o f  fus e d - s a l t  HLW . Agglomerated ca l c ine is favored , b a s ed on  
the a s s umption  that the number  o f  HLW shipments i s  o f  more concern 
than the numbe r  o f  LLW shipments . 

B . 2 . 3 . 6  Rat ionale f o r  Selecting the I nterim Wa s te F o rm (Alternat ive 2 )  
for  Env ironmenta l Analys i s  

Two interim was te form s - - a gglomerated ca l c ine and fused s a l t - -were cons idered 
for inclus ion in the a l te rnative s tra tegi e s . The env i ronmenta l impacts  a s so 
ciated with the fused  s a l t  and agglomerated ca l cine were analyzed and comp a red . 
The maj o r  d ifferences i n  impacts  between these  two was te fo rms woul d  result 
from was te handl ing and t ransportation . However , the d i f fe rences in  impacts 
for a l l  the s teps comp r i s i ng the two alternatives were wel l  within  the accu
racy of the est imates . The fused- s a l t  option wa s s el e cted for envi ronmental 
ana lys i s  b e cause it  i s  a s impl e r  p ro c e s s  than a gglomerated c a lcine , which i s  
e s s entially a s  comp lex a s  the t e rmina l - fo rm a lternatives l a  and lb . The 
advantages i nherent in the agglomerated-c a l c ine p roces s a re such that , i f  a 
decis ion i s  made to immo b i l ize the Wes t  Va l ley l i quid HLW a s  an  inter im waste  
form , the agglome rated calc ine p rocess  woul d  be  reeval uated during the was te 
form s e l ection . 
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B . 2 . 4  In-Tank S o l i d i fi cation 

In-tank s o l id i f i ca tion of  the Wes t  Va l l ey HLW wa s cons ide red in  a s a fety 
ana lys i s  rep o rt i s s ued in  1 9 73 (Nuc l . Fuel Serv o  1 9 7 3 ) . Although no p ro ce s s  
deta i l s  we re g iven i n  the ana lys i s , i t  can b e  inferred tha t the intent was to 
b lend the c ontents of the neutra l ized Purex and acidic  Tho rex tanks and to 
reduce the volume by evapo ration . This  volume reduction woul d  a l l ow the 
b lended wa s tes  to be trans fe rred into the o the r ,  unused carbon- s teel  tank , 
a long with suitable a dd i t ives for forming cement . The resulting monol i th 
would have to be cooled fo r about 1 0  yea rs  b e fo re natura l  convective cool ing 
would ma inta in the temp e ra ture in the conc rete at an acceptable low leve l . At 
the end of thi s  t ime , coo l ing would not be required and the space between the 
vault wa l l  and the tank could be back f i l led with s i lty t i l l  o r  cement to 
p rovide aga ins t future s o i l  s ub s idence . The p roce s s  that wa s p roposed i s  
des c ribed in  s ome deta i l  in  the U .  S .  Dep a rtment o f  E'ne rgy ( 19 7 8 )  rep o rt and i s  
p re sented a s  a s impl i fied p roce s s  s chematic in  F i gure B . 14 .  

L I Q U I D  
EFFLUE NTS 

SOLID 
WASTES 

BLENDER 

O F F - GAS 

OUST 
SEPARATOR 

WASTE TANK 802 

DRY 
SOLIDS 
STORAGE 

WASTE TANK 801 

SHALE HOPPER 

Figure B . 1 4 .  Schema t i c  o f  the In-Tank S o l i d i fication P roce s s . 
Adapted f rom U . S .  Depa rtment o f  E ne rgy ( 19 7 8 ) . 
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The neutra l i zed-HLW tank would be  modi fied to a c cept wa ste - retrieva l equipment 
as de s cribed in Sect ion B . l . 3 .  The was tes  woul d  be  homogenized to the extent 
pos s ib le . The contents of the a c i d i c -HLW tank wou l d  be added to the neutra l 
ized HLW during the s o l ids s uspens ion operation . The comb ined HLW would  b e  
fed t o  a n  evaporator i n  the existing rep ro c e s s ing bui lding and s ubj ected t o  a 
vo lume reduction o f  approximately. 1 0% .  The resulting s o l ids - l iquid  s uspens ion 
would be p umped to a cont inuous mixer where the material  would  be  b lended with 
a metered flow o f  cement mix . The mix would cons i s t  o f  p o rt land cement , 
attapulgus c lay , fly a s h ,  and ground s ha l e - - a l l  additives that have been 
demons tra ted to imp rove either rad i o i sotope or exces s  water retention (U . S .  
Dep . Energy 1 9 7 8 ) . 

F l ow rates o f  the comb ined neutra l ized-wa s te/ a c idic -was te s lurry would be  
23 , 000  L/h .  The mixer would  mix  the dry  s o l ids  at a rate o f  up  to  25 , 000  kg/ h .  
The operation would be conducted a s  a series  o f  "campa igns , "  each o f  whi ch 
would invo lve p ro c e s s ing 1 15 , 000 L o f  s lurry to an e s t imated 1 6 0 , 000  L o f  
c ement mix . I t  would  b e  neces s a ry t o  dev i s e  a suitable s lurry- d i s t r ibution 
mechanism s o  that each pour could extend over the enti re tank a rea . One week 
would e lapse between campaigns , a l lowing the cement to set �nd cure . Seven
teen campa igns would be requi red to p ro�e s s  the 2 m i l l ion L of s lurry ,  yielding 
2 . 6  m i l l ion L of s o l idi fied wa ste s . It is est imated that the in-tank s o l i d i 
fi cation p rocedure would take about two yea r s . 

Remova l o f  the wa stes  from the neutra l i zed-HLW tank would be  comp leted with 
minima l tank washing so as not to exceed the cap a c ity of the s tandby tank to 
a ccept the cement mix . The wa ste rema ining in the HLW tank would  be  immob i l 
ized b y  fi l l ing the tank and vault  with cement . The two acidi c-was te tanks 
and the i r  s ha red vault  would be  f i l led with cement ( see Section B . 6 ) . 

B . 2 . 4 . 1 E f f l uents 

If cement were to be p roduced by an ons ite cement p lant , the re wou l d  be the 
no rma l nonradiological  effl uents a s s o c iated with t hat ope rat i on :  smoke , dust , 
high s o l i d s - content was tewater , and no i s e . The same conditions would be 
expected fo r the sha l e - c rushing operation . In the cont inuous mixing o f  l iquid 
HLW with cement and other d ry additives , s ome amount of dusting would l i ke ly 
o c cur . However , the des i gn o f  the dust s epa ration and backup o ff-ga s treatment 
capab i l i t i e s  would be s uch tha t the concentration of radioactive particulates 
in the o f f-gas s tream would  be a c ceptable  for d i s cha rge to the atmosphere . 
A i rbo rne effluents a s s o ci a t ed with evapo ration o f  the HLW p ri o r  to cement 
s o l i d i f i cation would  be treated in the o ff-ga s  system .  The water condensed 
f rom the o ff-gas  would be t reated in the LLW t reatment fac i l ity and relea s ed . 

B . 2 . 4 . 2  Deve lopment Needs 

The p rincipal resea rch and deve lopment needs for in-tank s o l idi ficat ion o f  HLW 
a re : 

1 .  Structural analys i s  o f  the s tandby Purex tank in wh ich the cement 
mono l ith is to be formed . 

2 .  FOFmulation o f  op t imum cement /HLW mix compo s ition rega rd ing the 
des i red phy s i c a l  p roperties  and radi o i sotope retent ion . 

3 .  Stab i l i ty s tud ies  on mono l i t h i c  in- tank HLW cement . 
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4 .  Determina t i on o f  the maximum loading in cement of  HLW with h i gh 
ionic  s a l t  content , compatible  with the desi red p roperties  o f  the 
f ina l mix . • 

S .  Fa c i l i ty d e s i gn for cement m1x1ng and systems des i gns for dus t 
e l iminat i on and cool ing o f  mono l i th during the p re-entombment pha s e . 

6 .  Development of  equ ipment to ensure p roper  d i st r ibuti on o f  cement in 
the s tandby Purex tank and to monitor  tempera tures throughout the 
finished mono l ith . 

B . 2 . 4 . 3  Advantages and D i s a dvantages o f  I n-Tank S o l i d i f i ca t ion 

In-tank cement s o l id i f i ca tion is a rel a t ively s t ra i ghtfo rwa rd p ro ce s s  that 
could be carried out in the exi s t ing repro c e s s ing fa c i l i ty ,  u s i ng a minimum 
amount of comp lex p ro ce s s ing equipment . The s impl i c i ty of the requi red tech
nol ogy wou l d  a l l ow the work to be unde rtaken comparatively qui ckly , and a ctua l 
operat i ons could be  comp le te� re l at ively rapidly ( e s t imated to  be  about two 
yea rs ) . Use of an evaporator  to reduce the vo lume of HLW would requi re that 
the se o ff-ga s e s  be  t reated p r i o r  to  d i s charge . I n  add i tion , care fu l  attent i on 
would have to  be g iven to  cement dust  contro l . The cement s o l i d i fi c a t ion 
opt ion would reduce costs  and s ho rt-term r i s k s  of  deve lop ing and app lying a 
more comp lex s o l idi fi cation proce s s  and o f  transporting the wa stes  o ffs ite 
ei t he r  as an inte rim o r  te rmina l form .  

The p rincip a l  d i s a dvantage o f  the in- tank s o l i d i f i ca tion a lternat ive would be 
the l ong pe riod o f  t ime requi red for s i te survei l lance and monitoring and the 
result ing long- term ri s k .  Th i s  may not confo rm to the philosophy tha t HLW
d i sp o s a l  sys tems should not depend upon long-t e rm inst i tutiona l and s o c ie ta l  
s tab i l i ty for the security o f  wa s te i sola t i on a fter  disposal  ( Inte ra gency 
Review Group 1 9 79 ) . Prefe r red d i sp o s a l  sys tems a re tho se that do not need 
human s up e rv i s ion s ince they reduce the uncerta inti e s  inhe rent in l ong- term 
surve i l lance efforts  (Bis hop et  a 1 . 1 9 7 8 ) . In  addition , the s o l i d i fi ca t ion 
a l terna t ive cannot be re conciled with the a ct iv i t i e s  mandated by the Wes t  
Va l ley Demons t ra tion Proj ect  Act o f  1980  ( Pub l i c  Law 9 6 - 368 ) , whi ch s tipula tes  
tha t the We st  Va l ley HLW a re to be p repa red for s hipment to a Fede ral  rep o s 
i t o ry f o r  p e rmanent d i spos a l . Once the wa stes  unde rwent s o li d i fi ca tion i n  the 
unde rground tanks at Wes t  Va l ley , shipment o f f s ite would be permanently p re 
cluded . Furthe r , the Adv i s o ry Panel on NFS High-Level Wa s te Forms ( 1 9 8 0 )  
re commended that devel opment o f  in- tank was te forms would be j us t i fied only in 
the unl i kely event tha t it p rove s impos s ib l e  to  empty and decontaminate the 
We s t  Va l ley tanks . 

B . 2 . S  Envi ronmenta l Impa c t s  

B . 2 . S . 1 Radio logica l Imp a c t s  

The radio l o g i c a l  impacts  a s s o c i a ted w i t h  p roce s s ing the HLW cons i s t  o f  the 
o ccup a t iona l dose to  perform thi s activity and the radio l o g i c a l  r i s k  to  the 
popu l a tion in  the v i c inity of the p ro ce s s ing s ite , whi ch is a s s o ci ated w i th 
the pos s ib l e  re lease  o f  a i rborne radionucl i des  through the vent i la t ion system 
a s  a result o f  the proce s s ing .  The imp a c t s  a s so c i a ted w i th proce s s ing the 
interim- form HLW to a t e rmina l form at a Fede ra l was te fa c i l i ty for a l te rna 
t ive 2 i s  added to the impa cts  of  the p roce s s ing activities  a t  Wes t  Va l ley for 
this a l te rnative . 
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The occup a t i ona l dose is e s t imated from the work e ffo rt (pers on-years ) requ i red 
a long with an ave rage occupa t iona l dose rate ba sed on expe rience in fue l 
rep roces s ing fa c i l i t i e s  a t  the Savannah R ive r P lant ( SRP ) . The ave ra ge occu
p a t i onal dose to wo rke rs a t  SRP was 0 . 54 rem/ye a r  fo r the yea rs 1 965 through 
1 9 75 ( U . S .  Dep . Ene rgy 1 9 79 b ) . I t  is ant i c ip a ted that the o c cupa tiona l  dose 
incurred a s  a result  o f  p ro c e s s ing the HLW could be kept at this  leve l p ro
vided ope ra t iona l p rocedures we re mod i fied and imp roved , a s  ne ce s s a ry ,  to  
ma inta in exposures  a s  low  a s  rea sonably a chievable (ALARA ) . 

The work fo rce e s t imate from PNL fo r a l t e rnative 1 a  i s  that 1 2 7  wo rke rs would  
be d i re c t ly involved in the s o l i d i f i cation p ro c e s s  fo r three yea rs , exclus ive 
o f  any inc rea sed wo rk e f fo rt due to p lant s ta rtup a ct ivities . I n  this  E I S ,  i t  
wa s a s s umed tha t an  a dd i t i onal 2 7  wo rke rs woul d  b e  requi red i n  an  ana lyt i c a l  
cap a c i ty o r  to  perform miscel l aneous functions during the three-ye a r  p roces s ing 
period . Mo reove r ,  a fourth yea r  would  be requi red for tank flushing and 
de contamina t i on . As s uming that the tota l numbe r  of wo rke rs requ i red during 
tank f lushing a c t ivi ties  would  be 30  fo r a period  of one yea r ,  a tota l o f  
492 person-years  o f  e ffo rt  woul d  b e  requi red fo r a lte rnative 1 a . I n  this  E I S , 
i t  wa s a s s umed that this  amount o f  e ffo rt  would a l s o  be requi red fo r a l te rna 
t ive s 1b  and 2 .  In  addition to the p ro c e s s ing requi rement a t  Wes t  Va l ley , the 
inte rim wa s te fo r a lte rnative 2 mus t  be p rocessed  to  the t e rmina l fo rm a t  a 
Federal wa s te fa c i l i ty .  As s uming that this  would requi re an  additi ona l one 
yea r o f  e ffort , w i th the s ame wo rk fo rce a s  a t  We s t  Va l ley , the tot a l  effo rt 
requi red fo r a l te rna t ive 2 woul d  be 646 pe rson-yea rs . For  a l t e rnat ive 3 ,  it  
i s  a s s umed to take two yea rs for s o l i d i f i c a t ion o f  the  HLW in the  exist ing 
tank ; a s s uming 154  wo rkers p e r  yea r ,  308 person-years  would be requ i red . 

The occup a t i ona l doses  a s s o c i a ted with HLW so l idi fica tion a re summa rized in 
Tab l e  B . 1 2 .  These  doses  range f rom 1 70 p e rs on- rem fo r a lt e rna t ive 3 to 
350 person- rem fo r a lternative 2 .  The dose fo r a lt e rna t ive 2 i s  the l a rge s t  
due t o  the nece s s i ty o f  p roces s ing the HLW twice . 

Alterna t ive 

1 a  

1 b  

2 

3 

Table  B . 12 .  Occupa t iona l Doses  f rom 
H i gh-Level -Wa s te P ro c e s s ing 

Wo rk Effo r t  Ave rage D o s e  Occup a t i ona l D o s e  
(person-yea rs )  ( rem/yea r )  (person- rem) 

492 0 . 5 4  2 7 0  

49 2 0 . 5 4  270  

646 0 . 54  350 

30"8 0 . 54 1 7 0  

The r i s k  to  the popula tion i n  the vic in i ty o f  We s t  Va l l ey ( and the Fede ra l 
wa s te fa c i l i ty)  res u l ting from routine releases  and potent i a l  a c c idents i s  
given i n  Table  B . 1 3 .  The maj o r  contrib uto r to  this  popula t i on r i s k  would  be 
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Table  B . l 3 .  Pop u l a ti on R i s ks from 
High-Leve l -Wa ste  Proce s s ing 

Alterna t ive 

1 a  

1b 

2 

3 

Popul a t ion R i s k  
(person- rem) 

4 

3 

3 

3 

the rel e a s e  o f  t r i t i um from operation o f  the LLW t reatment fac i l i ty .  The r i s k  
from a lternative 1 a  wou l d  b e  s lightly l a rger than from the other a l te rna t ives 
due to the add i t i ona l p roce s s ing requi rement fo r the s a l t  cake . Howeve r ,  
cons idering the a s sumpt ions invo lved , thi s difference i s  not s igni ficant . 

B . 2 . 5 . 2  Nonradio l ogica l Impacts  

The immob i l ization p rocedu res  a s s o c iated wi th a lt e rnative 1 a  would p roduce no  
s igni f i cant nonra dio logica l envi ronmenta l  impa cts . The LLW treatment fac i l i ty 
woul d  be des i gne d s o  that the eff luents woul d  meet the app rop riate  State and 
Federa l  s ta�dards . Rel e a s e s  of eff luents woul d  not be expected to have a 
s igni fi cant impa ct . Exi s t ing electrica l , wa te r ,  and natural  g a s  s ervi ces t o  
t h e  s i te a re expe cted to be suffic ient . The r i s ks o f  worker inj uries / de aths 
woul d  be sma l l  ( 4 . 2 inj uries  and 0 . 05 deaths ) and about the s ame as thos e  
a s s oc i a te d  with any indu s t r i a l  opera t ion . 

Fo r a lterna t ive 1b , s ome gases  of sul fur oxides  ( Sax ) and nitrogen oxides 
(NOx ) woul d  be released  to  the a tmosphere in a dd i tion to  water  vapo r .  The sax 
gases  woul d  be t reated as neces s a ry to meet Env i ronmenta l Protection Agency 
emi s s ion o r  a i r  concentrat ion l imits . Re lea s e s  of sax and NOx a re not expected 
to have a s igni f i cant impa ct . The r i s ks o f  worker i nj urie s / deaths during 
operations would be the s ame as a l ternative 1 a . 

The nonra d i o l o g i c a l  impacts  a s s o c i a ted with a lt e rna t ive 2 wou l d  be  about the 
s ame as for a lt e rnat ive 1 a . I f  the a gg l omerated- c a l c ine option were chosen , 
the nonra d i o l o g i c a l  impa cts  wou l d  be about the s ame a s  those  a s s o c i a ted with 
the fused - s a l t  option . Nonradio logica l imp a c t s  at an o f f s ite  Feder a l  wa s t e  
fa c i li ty would b e  about the s ame a s  i f  the p roce s s ing wa s ca r r ied out a t  Wes t  
Va l ley ( a l te rnat ives 1 a  and 1 b )  and wou l d  add only a sma l l  increment t o  the 
de fense was te-proce s s ing impacts . 

The impa cts  for a lte rnat ive 3 woul d  a ls o  be about the s ame a s  for a lterna-
t ive 1 a ;  the only d i f fe rence is that for a lternative 3 ,  l a rge amounts of cement 
would be used . Although cement dust can never be ent i re ly e l iminated , appro
priate  control s  wou l d  minimize the  imp a ct s  to wo rke rs and nearby ecosys tems . 
S ince the amount o f  a c t iv i ty woul d  be much l e s s  than for a lternative l a , r i s ks 
o f  wo rker i nj uries/deaths would a l s o  be much l e s s  ( 0 . 8  inj uries  and 0 . 0 1 deaths ) . 
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B . 3  FACILITIES USED FOR SOLIDIFICATION AND TEMPORARY STORAGE OF 
H I GH-LEVEL , TRANSURANI C ,  AND LOW-LEVEL WASTES 

The use  of fa c i l i t ies for s o l i d i fying and s toring the high- leve l ,  transurani c ,  
a nd low- level wa s te s  a re d i s cussed in thi s s ection . Fo r i l lu s t ra tive purpos e s , 
i t  wa s a s s umed in this  E I S  tha� the exi s t ing rep roces s ing building would be 
de contamina ted and mod i fied to inco rporate the nece s s a ry fea tures to  p roces s 
the HLW . A s tudy o f  the exi st i ng bui ld ing ha s shown that the equipment needed 
for wa s te s o l idi f i ca t ion can be insta l led in various ce l l s  of thi s  b u i l d ing 
(Holton 1 98 1 ) . The use o f  the exi s t ing building for i l lus tra t ive purpos e s  i s  
not meant t o  p reclude the p o s s ible  dec i s i on to  cons t ruct a new building fo r 
this p rogram . I f  a new bui lding we re const ructed , i t  could incorp o rate  fea 
tures tha t might a i d  in reducing occup a t iona l exposure from p ro c e s s ing and 
decommi s s i oning . In thi s s ta tement , d i fferences  between the uti l iza t i on o f  
the exi s ting ve rsus a new fac i l ity wi l l  be noted . 

The s epara ted s a lt/ s ludge termina l - form proce s s  ( a l ternative l a )  ha s been 
s e l e c ted fo r detai led d i s cu s s ion of faci l i ty requi rements  because the tech
nol ogy for p roces s ing HLW into thi s  form is mo re fully devel oped than tha t f o r  
t h e  nonsepa ra ted termina l form ( a l terna t ive Ib ) . Howeve r ,  i f  the fina l deci 
s ion is  to use an  interim f o rm ,  a des ign s tudy s imi l a r  to  that currently being 
ca rried out for  the termina l form wou l d  be requi red and the opt ions fo r fa c i l 
ity u s e  f o r  inte rim- fo rm s o l i d i f ica t ion would have to  b e  reeva luated . 

I n  addit ion to  modi fying the exis ti ng rep roces s ing fa c i l i ty f o r  the s o l i d i f i 
ca t ion p rogram , i t  i s  a s s umed tha t new temp o ra ry s t o rage fa c i l i t ies for HLW , 
LLW , and TRU was tes  would be needed , because i t  i s  l i ke l y  that a Fede ra l 
repos i to ry for HLW and TRU wa stes  wi l l  not be ava i lable  unti l  1 9 9 7  o r  l a ter  
and  i t  is  a s s umed tha t a regiona l buri a l  ground fo r LLW wi l l  not be  ava i l ab l e  
unt i l  1 990  o r  l a te r .  Cons truction o f  two fa ci l i ties  for temporary s to rage o f  
these  was tes  ( HLW i n  one and l ow- leve l and TRU wa stes  i n  the othe r )  i s  incl uded 
in a l te rna t ives la and Ib so that the lack  of  d i sp o s a l  faci l it ies  would not 
delay s o l id i fying the HLW ( see  Section B . 3 . 2 ) . 

I f  the int e r im- form a l t e rna tive 2 we re cho sen , the re would be no need fo r a n  
ons ite temp o ra ry HLW s to rage faci l i ty b u t  there would be a need fo r a new HLW 
fa c i l i ty a t  an offs i te Fede ra l was te fa c i l i ty .  Thi s fa c i l ity would  a ccommo
date  receiving , hand l ing , and  temp o ra ry s t o ra ge o f  the  inte rim- form wa s te 
cani sters , a s  wel l  a s  equipment for opening the canis ters , removing the con
ta ined HLW , and t rans fer ring the wa stes  for incorpo ra ti on with othe r high- level 
was te s  for  proces s i ng into the termina l fo rm .  Fina l ly ,  this fa c i l i ty would 
have to p rovide for both the decontamina t ion o f  and p repa ra t ion for  d i sp o s a l  
o f  the cani s te r s . The re would s t i l l  be a need f o r  a new temp o ra ry s to rage 
fa c i l i ty for low- level and TRU wa s tes a t  Wes t  Va l ley . 

For a lterna t ive 3 ,  the re would be no need fo r tempora ry was t e  s to ra ge 
fa c i l i t i e s . 

Mod i fi ca t ion o f  the ex i s t ing LLW trea tment sys tem o r  cons t ruction o f  a new one 
f o r  treat ing the s o l i d s , l iqui ds , and ga s e s  res u l t ing under any of the a cti on 
a l te rnat ives ( l a ,  I b , 2 ,  or  3 )  is  d i s cus s ed in Section B . 3 . 2 . 1 .  
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B . 3 . 1  High-Level Wastes  

B . 3 . 1 . 1  Use  and Modification of  Existing Rep roce s s ing Fac i l it i e s  
fo r S o l i d i fication 

S e i smic  and Meteorological  Cons iderations 

Before d i s cus s ing ut i l ization of  the current facil ities , it  is  approp riate to 
d i s cuss  the s eismic des ign of  the reproces s i ng build ing . When the bui lding 
was des i gned and constructed in  the 1960s , no spe c i fi c  se ismic s tanda rds for  
nuclea r  fue l reproce s s ing fac i l ities  exi s ted . Hence , it  was des i gned to the 
requirements of the Uni form Bui l ding Code for re inforced concrete s truc'ture s 
in a Zone I I I  s e i smic  damage a rea , an  a rea of  p o s s ib le but infrequent and not 
intens ive ea rthqua ke s . 

As p a rt o f  a l icens e app l i cation for  p lanned mod ifications of  the bui lding to 
increase nuclear  fue l rep rocess ing capab i l i t i e s  in the e a r ly 1 9 7 0 s  , Nuclea r 
Fuel Services (NFS ) , us ing input a s s umpt i ons d i rected by the Atomic Ene rgy 
Comm i s s ion ( now the Nuclear  R�gulatory Commi s s ion) , appl ied s e i sm i c  des ign and 
geo logic  c ri te ria developed for nuclea r reactors (Appendix A of 10 CFR 1 00 ) . 
NFS conc luded that 0 . 1 2 g ( 1 2% of  g ravity ) was a cons e rvat ive es timate of  the 
peak horizontal acceleration for a safe-shutdown ea rthqua ke ( the event p roduc ing 
the maximum vibratory g round motion for which the fac i l ity could be s a fe ly 
s hut down) . Howeve r ,  in December  1 9 7 5 , the Nuc lea r Regulato ry Comm i s s ion 
imposed more s tr ingent se ismic criteria for the mod i f i cations and new cons truc
tion . '  I n  pa rticula r ,  the C omm i s s ion conc luded that the new des ign s hould be 
based on a peak hor izonta l a c ce le ration of  0 . 2  g at  the s ite . I n  September  
1 9 7 6 , the fa c i lity ope rato r ,  Nuc lear Fuel Servi ce s , I nc . , concluded that 
modi fication of the building to meet  these  new criteria wa s not financ ia l ly 
viable  and announced its  intention to withdraw from the nuclea r fue l rep roce s s 
ing bus ines s .  

I t  s hould be noted that the se ismic g round a c c e l e ration requi rement o f  0 . 2  g 
wa s imposed  on a p lant that would rep roce s s  s ub s tantial  amounts of  comme rcia l 
nuclear  fue l .  For the p roj ect p roposed in this E IS , the fac i l ity would be 
used fo r s o l i di fi ca t i on o f  HLW , whi ch may make less s t ringent s e i smic  require
ments more approp riate . I t  ha s been sugges ted ( Burns and Roe I ndus . Serv o 
Corp . 1 98 1 , Tas k  3 )  that use o f  the fac i l ity for  was te s o l id i fi cation s hould 
lead to s eismic requi rements comp a rable  to those  for  radwaste  fa c i l i t i e s  
within the p urview of  1 0  CFR 5 0  and 1 0 0 . The s eismic ground acceleration 
requi rement for such fa c i l ities  would be  0 . 1  g at  West  Va l ley . 

For  thi s  E I S , a p r e l imina ry r i s k  ana lys i s  was made . The results o f  thi s 
ana ly s i s  ind i cate that i f  the was tes  were s o l idi fied in  the mod i fied p rocess ing 
fa c i lity ,  no una cceptable haza rd to the o ffs ite population would occur as the 
result of an ea rthquake . However ,  s ince uncertainties  rema in , a more deta i led 
s e i smic and torna d i c  haza rd a s s e ssment--taking into account specific  st ructures �  
sys tems , amounts of  radioactivity ava i lable for release  a t  any one t ime , a s  
we l l  a s  a s s e s sment o f  the consequences to  the pub l i c --wi l l  have t o  b e  made 
based on  the specific  des i gn when s uch information becomes ava i l ab le . Such 
ana lyses w i l l  be performed in conj unction with the Sa fety Ana lys i s  Report to 
be p repa red for the s ol i d i f i cation p roj ect . 
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Modi fi c a t ions 

Des ign studies (Vogl e r  et a l . 1 9 8 0 ; Ho l ton 1 98 1 )  have s hown tha t it  is p o s s i 
b le t o  ca rry out HLW s o l id i f i ca t ion t o  e ithe r the te rmina l fo rm ( Section B . 2 . 3 ) 
o r  the interim form ( Sect ion B . 2 . 4 ) in the chemi c a l  p rocess  c e l l  o f  the ex i s t 
ing rep rocess ing bui l ding . The fol lowing d i scus s ion focuses o n  a lternative l a , 
i . e . , immobi l i z a t ion in b o ro s i l i c a te g l a s s  us ing the s ep a rated s a lt / s ludge 
option . For i l lus t ra tive purpo ses , the sp ray c a l ciner/ in-can mel ter  wa s used ; 
this  p rocess  i s  cons idered to  be a l imiting ca se  in terms o f  space ava i labi l 
i ty because mo re uni t  p roce s s e s  and more e quipment would be  used than i n  the 
other immobi li z at ion opt ions . Thi s  a s s umpt ion is not meant to favo r thi s 
p ro c e s s  o r  to p rec lude the other s o l i d i fi ca t ion techniques . I f  a l iquid- fed 
cerami c melter were sub s t i tuted fo r the sp ray c a l cine r/ in-can mel ter , the 
requi rements would be s im i la r . 

I t  i s  p ropo sed to  use the chemica l proce s s  cell  to house mos t  o f  the equipment 
s ince p rel imina ry des i gn s tudies  indicate  that mo s t  of the p rocess  operations 
could be ca rried out in thi s c e l l . The equipment woul d  incl ude cent r i fuges , 
i on-exchange columns , spray c a l c iners , and in-can mel ters  o r  l i quid- fed ceramic  
mel ters . The s c rap remova l room could  be  used  for the  p repa r a t ion and packag
ing o f  the s a l t  cake , and the equipment decontamina t ion room could be  used for 
the decontaminat ion and tempora ry s t o ra ge o f  the sea led HLW cani s ters . 

Decontamination o f  C el l s . P r i o r  to  use , extens ive decontamination o f  the c e l l  
interiors o f  the chemi c a l  p rocess  cel l ,  s c rap remova l  room , and e quipment 
decontamination room would  be nece s s a ry .  The decontamina t ion is a s sumed to 
reduce the radiation level s  within the c e l l s  to l evels  no greater than about 
10 mrem/h ( Burns and Roe I ndus . Serv o C o rp . 19 8 1 , Ta s k  1A) , whi ch would a l low 
pers onnel to  enter and insta l l  the p roces s equipment whi l e  adhering to  the a s  
l ow a s  rea sonably a chievab l e  (ALARA) p h i l o sophy . Included in the c l eanup 
would be  decontaminat ion and remova l o f  a l l  exi s t ing rep roce s s ing equipment , 
p i p ing , t anks , and any other obs t ructions and / o r  radioactive mater i a l  within 
the c e l l s . Thi s  decontamination would be  perfo rmed in a manner that would 
minimize the imp a c t  on the s t ructural integrity of the c e l l s . 

A lthough use o f  only a few c e l l s  d i rectly used in fuel rep rocess ing i s  p ro
j ected , i t  may  be a dvantageous to  remove the  equipment from the  other  cel l s  
and perfo rm s ome decontaminat ion s ince this  woul d  a dvance the goa l  o f  fina l 
p lant decommi s s ioning , whi l e  a l lowing greater opera tional  f lexib i l i ty during 
p rocess ing . Some o f  these cel l s  could be  decontaminated whi l e  the wa stes  were 
being s o l idi f i ed , but for thi s E I S  it  is  a s sumed that the ent i re decontamina 
t ion would be comp leted b e fore s o l i d i fi ca t ion began . 

Mo s t  o f  the decontamina t ion work would be  done remotely to  m�n�m�ze the rad ia
tion doses  to  the  wo rkers . , However ,  s ince many o f  the  cel l s  a re not  equipped 
with cranes or remote manipulators , it appears  at this  t ime that s ome of the 
decont aminat ion activities  would require contact  ( i . e . , hands -on) p rocedures . 
The foll owing des c ription i s  b a s e d  on the mo re deta i led a s se s sment g iven by 
Burns and Roe Indu s t r i a l  Services  Corporation ( 1 98 1 , Ta s k  1 A ) . 

F o r  cell s  equipped with c ranes and / o r  remote manipulators , c e l l  decontamina tion 
would cons i s t  o f  remote  decontamina tion and remova l o f  equipment and remote  
decontamina tion o f  internal wal l s  and floors . C ranes and manipulators , a l ong 
with a i r  too l s  and p la sma to rches , would be used to di smantle and remove 
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equipment . A fina l sp ray decontamination o f  inte rna l cell  wa l l s  and floors  
would be ca rried out  u s i ng a high-p re s s u re water lance . Surface contamination 
could be removed from po rtions o f  the expo sed concrete c e l l  wa l l s  by s craping , 
o r , i f  radiation leve l s  were l ow , the radiation could be f ixed to the wal ls by 
p a i nting . Painting would reduce the p o s s i b i l i ty o f  p e r s onne l exposure to 
loose  particulate s , b ut would do l i tt l e  to reduce or ma s k  the sources of gamma 
radiation . 

The removed equipment would be remotely packaged in the e qu ipment decontamina
t ion room o r  mechani c a l  crane room and transpo rted to a new ons ite fac i l ity 
fo r temp o ra ry sto rage . The pa ckaged equipment vo lumes from these  c e l l s  a re 
given in Sec tion  B . 4 , a long with vo lumes for e quipment from the othe r cel ls 
and for othe r radioactive wa s tes  that would requ i re tempo rary ons ite sto rage . 
I t  should be noted that the re i s  uncerta inty regarding the leve l o f  decon
tamination of the equ ipment and the vo lume of wastes  that would have to be 
c l a s s i fied a s  TRU wa stes . 

The remote de contamination techniques tha t could be used a re ( 1 )  d ry vacuuming 
of equipment , floors , and wa l l s , ( 2 )  high-p ressure aqueous chemic a l  sp raying 
(we ter  lances ) of equipment and s t ructures , with wet va cuuming of cel l wa l l s  
and floors , and ( 3 )  chemica l decontamination o f  component inte rna l s . The 
wate r lance s woul d  be mounted on the p ower manipulators . Va cuums woul d  be 
adapted for use with c e l l  power manipulato rs . Remote-ope rated rotating wet 
s c rub brushes wo uld be used on res i s tant surface contamination . 

The b a s i c  decontamination techniques fo r the seven cel l s  la cking remote manipu
lators  would be the s ame as  for the p r ima ry c e l l s . Howeve r ,  s ome contact wo rk 
would  be ne cessary .  F i r s t , the p ip ing and othe r components would b e  decon
taminated remotely , by flushing , to reduce gamma radiation . S ince the re a re 
no cranes o r  manipul a to rs , manua l remova l o f  the p ip i ng and component s and 
manua l decontamination of the cel l  wa l l s  and floors  might be  neces sa ry .  
Because i t  i s  a lways des i rable to avo id as  much contact work a s  pos s ib l e  to 
minimize the expo sure of wo rke rs to radioactivity , state-of-the - a rt decontamina
tion p rocedures woul d  be emp l oyed whenever the s e  cell s  were to  be  decontaminated . 

Chemica l P roce s s  C e l l  Modi f ications and Equipment . The chemica l p roce s s  c e l l  
would  house most  of  the equipment fo r immobi lization o f  the HLW . The foll owing 
description app l ies  to the separated s a l t / s ludge opt ion ( a lternative 1 a ) . 

Existing features o f  the chemical  p rocess  ce l l  that a re imp ortant to the 
s o l id i fication work include : ( 1 )  the c e l l  i s  l a rge and has thick concrete 
wa l l s , ( 2 )  it  is s e rviced by a remote-operated crane and an e lectromechani c a l  
power manipulator , ( 3 )  viewing nec e s s a ry f o r  remote operation i s  p rovided by 
o i l- f i l led s hielding windows in the west  and north wa l l s , and ( 4 )  a door i s  
p rovided i n  the north wa l l  for remot e ly moving equipment b etween the chemical  
p rocess  c e l l  and the equ ipment decontamination room . 

The chemical  p rocess  ce l l  would house the equipment for s epa rating the s l udge 
from the s upernate , the ion-exchange systems , the p roce s s - s o l ution evapo rators , 
the spray ca l c iner/ in- can melter  o r  l iquid- fed ceramic melter , the canis te r
cover we lder and test  station , and the vitrification p roce s s  o ff-gas  treatment 
system . At least  twice as  many p ieces  o f  equipment would be  requi red for thi s  
proce s s  a s  a re currently ins ta l led i n  the chemical  p ro c e s s  cell , and many 
additional s e rvice l ines to the cel l  would be required . Also , one or more 
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p ro c e s s  l ines between the cell and the exi st ing HLW s torage tanks woul d  be 
needed to  transfer the s tored HLW to the p recond i tioning equipment . Many of 
the s t reams that requ i re s ampl ing would  contain  s o l ids ; thus , the exist ing 
samp l e r s  might not be s a t i s fa ct o ry ,  a nd s ome modifications could be requ i red . 

As currently envis ioned , the sp ray c a l c iner/ in- can melter  o r  l iqui d- fed cerami c 
melter  would be  p l a ced c l o s e  to  the wes t  wal l ,  nea r  the s outh end o f  the 
chemical  p r o ce s s  cel l . Two new shiel ded viewing windows would  be  requi red in  
this  location for  operat ion and maintenance o f  the spray c a lc iner/ in- can 
melter  or l i quid-fed ceramic mel ter .  New mas te r  s lave manipulators  woul d  be 
required a t  e a ch of these windows and a t  one o ther exi s t ing window where 
c l o s ures wou l d  be we lded on the f i l l ed was te canisters . Some mod i f i ca tions to 
the floor  and wes t  wal l  of the chemic a l  viewing a i s l e  would be requi red for 
a c c ommodating the new windows and for  removal of the manipulator . 

E l e c t r i c a l  leads  wou l d  be requ i red through the wes t  wal l  t o  s e rvi ce the equip
ment . A shie lded cub i c l e  and  a wa l l  penetration would be  needed at  the s outh 
end of the chemica l p r o ce s s  cel l to  house the frit  addit ion a i rl o c k  va lves  and 
a s s o c i a ted equipment . 

The equipment door in the north end would  be used for moving empty wa s te 
canisters  into and full canisters  out of  the chemic a l  proce s s  cel l . A new 
transfer c a r t  would be requ i red for moving the cani s ters . Two o r  three per i 
s copes would  b e  needed in  the wes t  wa l l  t o  view change-out and ma intenance o f  
the spray- c a l c iner feed nozzles , vibra t o r s , and f i l ters . 

I f  the inter im- fo rm a l te rnat ive were s e l ected , the equipment would  be housed 
in the chemic a l  p ro c e s s ing ce l l  and would cons i s t  of three wiped- f i lm evapora
tors , a mel te r ,  an evaporato r feed tank , and a venturi s c rubbe r  sys tem for  
ini t i a l  o ff-ga s t reatment . Ma intenance on the fused- s a l t  and feed modules  
would be performed us ing the crane wi th two mounted televi s i on camera s .  
Routine ope ra tions would be perfo rmed from the ga l lery and cont rol room wi th 
the c rane or remote cont r o l s  (Hi l l  1 98 1 ) . 

S crap Remova l Room . The s c ra p  remova l room would be used fo r the p repa ra t i on 
o f  the s a l t  cake . I t  does not cont a i n  insta l led fue l rep r o c e s s ing equipment . 
The room i s  s e rvi ced by a remote-opera ted c rane and vi ewing i s  p rovi ded by one 
shielded viewing window . For  remote operation of the s a l t - c a ke equipment , an 
a ddit iona l viewing window and two sets  of  manipul a t o r  s leeves would  be requi red . 
Ma intenance o f  this equipment woul d  be done both by contact  and by remote 
means . A minimum of four p ro c e s s  lines would  be  requi red be tween the chemi ca l  
p r o ce s s  c e l l  and thi s room for t rans fer o f  proce s s  s ol ut ions and effluent s . 

Genera l Cons iderations . A l l  modi fi ca tions would  be des i gned to equa l o r  
exceed the shielding p rovided b y  the exi s t ing s truc tures . The new fa ci l i t ies 
and equipment would  be des i gned to  fa c i l i ta te decontaminat i on and de con@ i s 
s ioning . I t  i s  expected tha t the equipment t o  b e  insta l led would b e  o n  skids  
and of  modula r  des i gn . The p re s ent faci l i ty , a fter some renovati on and  refur
b ishing , i s  a l s o  expected to  s upp l y  the ba s i c  l aboratory and s upport s e rvices  
for the s o l i d i fi ca tion p roj ect . 
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B . 3 . 1 . 2  Use of  a New Fac i l i ty fo r So l i d i fi c a t ion  

An  a l t e rnat ive to mod i fying the exi s t ing fac i l i ty i s  con s t ruct ion of  a new 
fa c i l i ty .  B a s i ca l ly , the s ame s e i smic  and t o rnad i c  cons iderations would  app ly 
to  t he new fac i l i ty as to the exi s t ing fa c i l i ty ( see Section B . 3 . 1 . 1 ) .  The 
new fa c i l i ty could , of course , be des igned to meet whatever  s e i smic  criteria  
a re de te rmined to  be app rop r i a te fo r a s o l i d i fi cation  fac i l i ty . However , a 
det a i led s e i smi c a nd to rna d i c  haza rd a na lys i s - - ta king i nto a c count spe c i f i c  
s t ructures , sys tems , amount s o f  radioa ctivity ava i lable  fo r release  a t  any one 
t ime , a s  wel l  a s  a s s e s sment o f  the consequences o f  a release  to  the pub l i c - 
would be requi red for  a new faci l i ty when a more deta i led des ign be came 
ava i l ab l e . 

I n  the final decomm i s s i oning of  the new fac i l ity , the s ame decontamina t i on 
p rocedures would app ly a s  thos e  d i s cussed for the exi s ting b u ildi ng , which 
a l s o  would eventua l ly be decontaminated and decommi s s i oned . 

The new fa c i l i ty could be a s tand - a lone structure l o ca ted c l o s e  to  the exi st 
i n g  reproce s s i ng fa c i l i ty a ft d  tank farm (prel imina ry engineering wo rk i s  not 
detai led enough at p re s ent to a l l ow s e l ection of  an exa ct l o c a t ion) . It would 
house a l l  the equipment for p ro ces s ing and p ackaging the HLW . The bulk  of  the 
s o l i d i f i c a ti on equ i pment mi ght be housed in two sep a rate  cel l s : ( 1 )  a p re
t reatment cell  fo r centr i fuges , f i lters , ion exchange rs , evapora t o r s , feed/ 
ho l dup tanks , and s a l t-packaging e quipment , and ( 2 )  a wa ste-v i t r i f i c a t ion cel l 
for the sp ray c a l cine r/ in-can me lter  o r  l iquid- fed cerami c  mel te r ,  canis te r  
s e a l ing equipment , and racks f o r  l a g  s torage of  can i s te rs . Each o f  thes e  
cel l s  would  b e  s e rved by a ma intenance and decontamina t i on ce l l . Shiel ded 
v i ewing windows , c (anes , and ma ster  s l ave manipulators  would a l l ow a l l  opera 
tion and ma intenance a c t iv it i e s  to  be performed remo tely . 

Addi tiona l ce l l s  might include an o ff-ga s  t reatment cel l , a g l a s s  frit  feed 
ce l l ,  a cel l for hous ing the services  and control s  of the melter , a cel l  with 
a re a s  for  t rans ferring empty and ful l  canisters  into  and out  o f  the wa s te
vi t r i f i ca t i on ce l l , and a decontamina t ion cell  fo r f i l l ed can i s ters . 

An i mpo rtant des i gn fea ture o f  the new fa c i l ity would be  i t s  capab i l i ty to  be 
decontamina ted and decommi s s i oned remotely . For examp l e , the two ma in c e l l s  
wou ld have adj a cent decontaminat ion/ma intenance cel l s  whi ch c o u l d  be  u s e d  for 
remote decontamina t i on and decommi s s ioning of equipment . The p roces s cell  
wa l l s  wou l d  be l ined with e i ther s t a inless  s teel  o r  covered with a s tr ippab le 
coa ti ng to fa c i l i t a t e  the remova l  o f  surface contamina t ion . These  cel l s  would 
also  be equipped with sp ray heade rs with comp l e te cell  coverage and hose  
connect i ons for remote h i gh-p res s u re water/ s team hookup s . 

Transfer o f  f i l led canisters  to a temporary , ons i te HLW s torage f a c i l i ty 
( Section B . 3 . 4 ) could be a ccomp l ished e i ther v i a  a cani s t e r  decontaminat ion 
c e l l  and l oadout s t a t ion or via an  unde rground tunnel . 

B . 3 . 1 . 3  Qua l i t at ive Compa r i son o f  Us ing the Exi s t ing F a c i l i ty 
o r  Us ing a New Fa c i li ty 

S o l i d i f i c a t i on o f  the liquid  HLW i s  a comp lex ope ra ti on invo lving not only the 
s o l i d i fi c a ti on p rocess  i tse l f ,  but a l s o  the p retreatment e quipment needed to 
make the was tes amenab le  to sol i d i fi ca tion , o f f - ga s  t reatment equ ipment , LLW 
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t reatment , HLW and LLW s t o ra ge , and va rious s uppo rt fa c i l ities  requi red to 
keep the p roj e c t  operat ing in a s a fe and p roper manner . P re l iminary des ign 
s tudi e s  (Vogler  et  a l . 1 9 8 0 ; Hol ton 19 8 1 )  ind icate  that the exi s t ing fac i l i ty 
may be modi fied to house the s o l id i fica t ion p roces s ,  but addi t i onal fac i l i t i e s  
wou l d  have to be cons t ructed to  house the othe r oper a t ions . 

The maj o r  advantages o f  us ing a new faci l ity fo r the s o l i d i f i cation  p roce s s  
a re that i t  could be  des igned and cons t ructed t o  ( 1 )  confo rm to  wha teve r 
s e i smic  criteria  a re determined to  be app rop riate , and ( 2 )  include certain 
features o f  remote ope ration , remote maintenance , and remote decontamina t ion 
and decomm i s s ioning tha t would be d i fficult  to incorp o rate  into an  exi s t ing 
s t ructure not speci f i c a l ly de s i gned for HLW s o l i d i fi ca tion . Const ruct ion o f  
s uch a fa c i l i ty would e liminate the unce rtaint i e s  o f  decontamina t i ng the 
exis t ing faci l i ty to acceptable level s  fo r wo rke r exp o s ure and the concomitant 
p roblems o f  accurately e s t ima t ing p roj ect  s chedul e s  and costs . 

Cons truction o f  thi s f a c i l ity could begin e a r l i e r  than modi fi c a ti on o f  the 
exi s ting fa c i l i ty and could p roceed without rad iological/he a l th phys i c s  s upp o r t . 
Thi s  might shorten the s chedule a s  currently env i s i oned , leading to an e a r l i e r  
d a t e  for the s ta rt o f  s o l id i fica tion . 

Once removed from the c r i t i c a l  pathway for p roj ect s chedul ing , de contamination 
o f  the exi s ting faci l i ty could p roceed i n  a l e s s  labor- intens ive manner and to 
an exp o sure leve l highe r than requi red fo r contact  (hands -on)  labor  ( i . e . , i f  
thi s f a c il i ty were used fo r s o l id i f ied HLW s torage , de contaminat ion need not 
be to the 10 mrem/h leve l s  p revious ly a s s umed . Final decontamina tion and 
decommi s s ioning o f  this  faci l i ty would  be performed a cco rd ing t o  criteria  
devel oped by the Nuc lea r Regulatory Commi s s ion . 

I f  the exi s ting fac i l i ty were to be used fo r the s o l i d i fi ca t i on p roces s ,  i t  
would  have to  be decontaminated twi ce : once befo re ins t a llation  o f  the s o l i d i 
fi cation equipment and a ga in upon comp letion o f  the s o l i d i fi c a t ion campa i gn .  
Tot a l  costs  for  this opt ion might be les s ; howeve r ,  uncerta inti e s  o f  decontami
nat i o n  and  o f  the build ing being ab le  to  meet suitable  s e i smic  criteria  make 
cos ts  d i fficult  to  p roj ect . 

Al l these  a dvantages and d i sadvantages a re wel l  wi thin the p resent uncerta in
t i e s  regardi ng earthquake des i gn c r i te r i a , enginee ring des i gn and const ruction , 
and radi o l o g i c a l  exposure e s t imates . For  thi s  E I S , b a s ed on the wo rk o f  PNL 
(Ho l ton 1 9 8 0 ) , there was much mo re information ava i la b le on the use o f  a 
mod ified exi s t ing fac i l i ty ,  and i t  was there fore dec ided to  use a mod i fied 
p roce s s i ng fac i l i ty for i l lus t ra tive purpos e s . Als o , s ince the exi s t  i ng 
buil d ing mus t  eventua l l y  be decont aminated and decommis s ioned , the t o ta l 
imp a c t s  o f  a given a l te rnative would not be s i gn i ficantly d i f fe rent for  us ing 
the modi fied fa c i lity than for us ing a new fa c i l i ty .  Thi s  choi ce would  be 
evaluated during development of the p roj ect  de s ign . The Depa rtment wi l l  
decontaminate and decomm i s s ion the exi s t ing reproces s i ng f a c i l i ti e s  and any 
new fac i l i ti e s  used in the s o l idi f i ca tion of the wastes  in a c c o rdance with 
s uch requirements as NRC may p re s c r ibe . 

B . 3 . 1 . 4 Tempo ra ry Storage o f  S o l i d i fied H i gh-Leve l Wastes  

For  a lternat ives 1 a  and 1 b , there wi l l  be a need for temporary s torage o f  the 
s o l idified HLW a t  Wes t  Va l ley unti l  a Fede ra l rep o s i to ry becomes ava i l ab l e . 
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Current l y , p lans ca l l  for commenc ing the p roces s ing o f  the  HLW in  1 98 7  and 
comp leting the p rocess ing in 1 9 9 0 . However ,  a Fede ra l rep o s i t o ry w i l l  not be 
ava i lable  unti l  1 99 7 , hence the nee d  for  temp o ra ry ons ite s t o ra ge . The number 
of  canis ters needing s t o ra ge would be 300  for a lt e rnative 1a  and 1 300 for 
a lte rnat ive lb . The radioactivity conten t , hea t  gene r a tion , and number  o f  
canis ters a re given i n  Table  B . 9 . 

Use of  Exi s ting Facil i ties  

A concep tua l s tudy ( Burns and  Roe I ndus . Serv o  Corp . 1 98 1 , Task  2 )  examined 
the fea s ib i l i ty of us ing exis t ing fac il it i es - - i . e .  the three p r ima ry cel l s  o r  
the spent fuel s to r a ge pool - - fo r  tempora ry s to r a ge o f  t h e  s o l id i fied was te s . 
With respect to  uti l i zing the c e l l s  for s to ra ge o f  the HLW cani s ters , i t  wa s 
found that two cel l s  could accommodate only 1 2 8  cani s ters . I f  the l a rges t 
cel l , the chemica l p roce s s ing c e l l , were used t o  accommodate 300 canis t ers , it  
could no t be  used  for s o l id i f icat ion o f  the HLW . The s tudy a ls o  concluded 
that the spent fuel p oo l , 7 0% of which is current ly occup ied with spent fuel 
a s semb l ies , could a ccommodate 300 canisters  in addition to  the spent fuel i f  
the spent fue l p o o l  were reracked t o  s tore b o th HLW and spent fuel i n  a more 
efficient manner .  Howeve r ,  neither the c e l l s  nor the spent fuel poo l could 
a c commod a te the 1 300 canisters  expected from the nonsep a rated s a l t / s l udge 
option . 

Use o f  a New F a c i l ity 

For  this s ta t ement , a new storage fa c i l i ty for t e rminal - fo rm HLW wa s a s s umed 
( the spent fuel poo l is a ttached to the ma in p rocess  building and , for pur
poses of ana lys i s , it  was cons idered t o  be d ismantled a long with the p roces s 
ing bui lding ) . However , during devel opment o f  the p roj ect  des ign ,  other 
opt ions - - i ncluding use  of the spent fuel pool for  temp o ra ry s to ra ge - -would be 
reeva luated . No temp o ra ry s to rage , except p e rhaps l a g  storage , is contempl ated 
for  the interim-wa ste  fo rm because these was t e s  a re a s s umed t o  be  s hippe d  
o f f s i t e  a s  they a re p roces s ed . 

The following des cript ion o f  a new s t orage f a c i li ty for  HLW i s  b a sed on a 
conceptua l des i gn developed by Burns and Roe I ndu s t r i a l  S e rvices  C o rporation 
( 1 98 1 ,  Ta s k  7 ) .  Belowgrade vaul t  sto rage was s e lected for this s tudy because 
( 1 )  it  a l lows easy  p l acement in s t orage and retrieva l of canisters , (2)  i t  
lends i t s e l f  t o  remote  handl ing o f  canisters  and minimizes exposures , and 
( 3 )  it p rovides for easy interfaces with the o f fs ite t ransportation system . 

Two s torage fa c i l ities  were analyzed b a s ed on s to r a ge needs : ( 1 )  a sma l l  
fa cil i ty that could a c commodate the 300 cani s ters  f rom the s ep a r a ted s a l t/ 
s ludge p roces s , and ( 2 )  a l arge f a c i l i ty that could a ccommo d a te the 1 300 
canisters  from the nonsep a ra ted p rOces s . The s e  f a c i l ities  a re b a s e d  on the 
s ame des i gn ( s hown in Figure B . 15 ) , the fundamental  d i f fe rence b e ing the s ize 
o f  the s to rage vaul t s . I t  i s  a s s umed that s upp o r t  s e rvices  for  the s to rage 
fa c i l ities  wou l d  be s uppl i e d  f rom the s o l idifica t ion building . However ,  s uch 

, se rvices could be  readily s uppl ied if the s o li d i fi c a tion bui lding were immedi 
a te ly di smantled  a ft e r  waste  p ro c e s s ing was comp leted . I t  is  a ls o  a s sumed 
that the bui lding codes , s tanda rds , and gui des  woul d  be cons i stent with tho s e  
that a re u s e d  for  government p lutonium fa c i l it i e s  (U . S .  Energy Res . Dev . 
Admin . , unda ted ) . 
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Figu re B . 15 .  A Conceptua l Des ign for the High-Leve l -Wa s te Storage Fa c i l i ty .  
Source : Burns and Roe I ndustrial  Se rvices  Corpora tion ( 198 1 ,  
Tas k  7 ) . 

Both s t o rage f a c i l ities  would  cons i s t  o f  a partia l ly belowgrade , reinfo rced
concrete s t ructure or vault .  A s teel  rac k  s tructure fo r s uppo rt ing the can
i s te r s  and rest raining the i r  movement would be ins ta l led on the f l o o r  of the 
vaul t .  The vau l t  woul d  have a thick roo f s lab . Bui l t  into this  s lab would be 
removable  shiel d ing p l ugs  over ho l e s  for the individua l cani s te r s . A l ight 
metal building would be const ructed over the vault  to p rovide for an enc l o s ed 
work space . Housed in and s uppo rted f rom this  building ' s s upe rs t ructure would 
be a b ridge crane for the placement and remova l of canis te r s . The wa s te 
canis ters  would  give o f f  heat , s o  cool ing would be e ffec ted by a combina tion 
of convective coo l ing and c i rculation of the a i r  in the vault . An ons ite 
t ransfer  c a s k  would be used to  move the can i s te r s  f rom the p ro ce s s  bui lding to 
the s to rage fac i l ity . 

I n  the sma l le r  wa s te s to rage fac i l i ty ,  the v i t r i fied-wa s te canis ters  would be 
s to red , s tanding upright , in a s ingle t i e r  a r ray , a r ranged in 30 rows o f  
10  cani s te rs ea�h . One end o f  the fa c i l ity would s e rve as  a loading/unloading 
a rea , which would  cons i s t  of a ra i l road car loading a rea and an adj a cent f ree 
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space to  be used for upending the empty cyl ind r i c a l  steel shipping casks from 
t he i r  horizonta l s hipping pos i tion  to  a verti c a l  p o s i tion_ and vice versa . In  
addition , a belowgrade loading c e l l  would be p rovided for verti c a l  loading o f  
the canisters  int o  shipp ing c a s ks . 

The l a rger fac i l ity would inc lude two identi c a l  reinforced concrete s to r a ge 
vaults , a lmos t  enti rely b e l owgrade , and a loading/unloading a rea in  the cente r 
o f  the fa c i l ity . The canisters  in  e a ch vault would be  s to red i n  a s ingle t i e r  
a rray o f  6 5  rows o f  1 0  canisters  each . 

B . 3 . 2  Transuranic and Low-Leve l Wa stes  

B . 3 . 2 . 1 Low-Leve l -Wa s te Treatment Fac i l i ty 

S i nce the current LLW t reatment fac i l i ty a t  Wes t  V a l ley i s  expe cted to  be  
inadequate for treat i ng t he la rge volume o f  s o lids , gase s , and  l i quids gener
ated in s o l i di fi c a tion-re l a ted a c t ivi ties , the exi s t ing LLW treatment fac i l i ty 
woul d  be modified  o r  a new fac i l i ty const ructed for treatment o f  these  was tes . 
Such a LLW t reatment fac i l i ty would have shie lded ce l l s  a nd would a l l ow remote 
ope ration to minimize personne l expo sure t o  rad i a t i on . The fa c i l ity woul d  be  
e quipped w i th sui table  radi a t ion monitoring a nd a l a rm sys tems . App ropr iate 
f i l te r  sys tems and ion-exchange res ins would be  ins t a l led to remove radi o a c t iv i ty . 

Samp l ing o f  the l i quid LLW in  t he c o l lection tanks would be ca rried out f i r s t  
to  determine wha t trea tment i s  require d .  The l i quid wa stes  would be t re a ted , 
a s  app rop ri a t e , by f i l ters  to remove s uspended s o l id s , by evaporators  to  
concentra te d i s s o lved so l ids  and reduce was te volume , .  and by i on-exchange 
res ins to remove s o lute s at low concentrat ions . The concentrated s o lutions , 
s ludge s from f i l ters , and spent ion-exchange res ins would be mixed w i th a 
suitable b inder to  immob i l ize the rad ioa c t ive spec i e s , and the mixture wou l d  
be  a l l owed to s o l i d i fy in mono l i th i c  fo rm in  55 -ga l lon drums . The TRU wa stes  
would be segregated from the other  was tes . 

D ry contaminated wa s t e s - - such a s  t ra s h , f i l te r s , and fa i led e quipment- -would 
be sep a ra ted into compactible  and noncomp a c t ib l e  wa s te s . The fo rme r would be 
reduced in  vo lume by comp a ctors and l oaded into drums . The compa cted wa stes  
could  be furthe r immobi l i zed by  adding a b inde r .  Reduct ion o f  vo lume by  
incine ration o f  flammable compactible  was tes  i s  not cons idered to  be  econom i c a l  
because the quant i ty o f  s u c h  wastes  would not be  l a rge . Noncomp a c t i b l e  was tes , 
such a s  meta l l i c  i tems , would be cut to  f i t  into s tandard p a c kage s izes . The 
envi ronmental imp a c t s  a s s o c i a ted w i th t re a tment of l ow- leve l radioact ive 
l i quids and p roce s s ing the resultant f i l te r s , s l udges , and res ins to a s o l id 
fo rm a re included w i th the impacts  from HLW p roce s s ing g iven i n  Section B . 2 .  

I f  the LLW t reatment fa c i l ity we re not ope ra tiona l p r i o r  to  init i a t ion o f  the 
p re s o l i d i f i ca t ion decontaminat ion a ct ivities , it is a s s umed that the decon
t aminat i o n  l i quids  could be  s to red in  the ex i s t ing HLW tanks or in new tanks 
p r i o r  to  t reatment . S o l i d  wa stes  could be s tored in t he exis t i ng rep roce s s ing 
fa c i l i  ty . 

B . 3 . 2 . 2  Temp o r a ry Storage o f  Transuranic and Low-Leve l Wa stes  

If  the  p roj e c t  LLW a re not d i sposed  ons i te , i t  may be nece s s a ry to  s to re these  
was tes  ons i te unt i l  a regiona l bur i a l  ground i s  ava i lab le . It  may  also  be  
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neces s a ry t o  store the TRU wa s te s  ons ite unt i l  a Federa l repos itory bec omes 
ava ilable . Several  concepts for temp o ra ry s to rage o f  transuranic low- level 
radioa ctive wa stes have been inve s tigated ( U . S .  Dep . Energy 1 9 7 ge ) . These  
wa s tes  could  be  s to red aboveground in  a fa c i l ity des igned to p rovide p rotec
tion  f rom the env i ronment o r  belowg rade in  a concrete- l i ned bunke r . I n  this 
E I S , it  is a s s umed that the temp o ra ry s to rage woul d  be  in  b e lowg rade bunke rs . 
The decis ion  on  what type o f  temp o rary s to rage fac i li ty to use w i l l  be  made at 
a later  date . 

The s to rage bunkers  would be des igned to a ccommodate the TRU a nd low-l evel 
was tes  generated by  the s o l id if i cation alternative chosen . Suf f i c ient space 
i s  ava i lable nea r the existi ng reproce s s ing p lant to accommodate e ither above
ground or b e l owgrade s to rage fa c i lities . 

Ope rationa l cons iderations may d ictate that two s epa rated bunke r s , ra ther tha n  
one , be  p re fe r red for  the tempora ry s to rage o f  the s e  wa s te s . One b unker 
( 45 x 1 29 x 25 ft deep ) woul d  be used to s tore tho s e  wa s tes with radiation 
l eve l s  b e l ow about 200 mrem/h and the other ( 46 x 1 1 3 x 25 ft deep ) would be  
to sto re was te s  with rad iation leve l s  greater than about 200  mrem/ h .  Both 
bunkers woul d  be  constructed b e l owgrade of aspha lt i c- coated reinforced con
c rete , with the upp e r  surfa ce nea rly flush with the ground leve l . The s t ruc
tures woul d  meet  s e ismic and tornadic  c ri te r ia a nd would confo rm to Depa rtment 
of Energy regulations relevant to the s t o rage of TRU and l ow- level wa s tes . 

B . 3 . 3  Env i ronmental  Impa cts 

The envi ronmenta l impacts  a s s o c iated with mod i fi cation and cons t ruction o f  
fac i l ities  a re d i s cussed  i n  thi s  s ection . The environmenta l impacts  o f  the 
rep roce s s ing f a c i l i ty mod i fications a re app l i cabl e  to  a l l  o f  the a ct ion  a lter
natives ( la , 1b , 2 ,  and 3)  because the HLW a re a s sumed to be  p rocessed  in  the 
exis t ing f a c i l i ty for a l l  these  alternative s . A new or mod i fied LLW t reatment 
fac i l i ty could a l s o  be const ructed for a l l  the action  a lterna t ive s . A new 
temp orary s t o rage fac i li ty fo r HLW would be requi red only fo r a l t e rnative s  1 a  
and lb . A new temp orary s t o rage faci l ity for TRU and l ow- level was te s  would 
be  required for alternatives l a ,  1b , and 2 .  A temp orary s torage fac i l ity 
would not be requ i re d  for a l t e rnative 3 because it  has been a s sumed that i f  
the HLW were l e ft ons ite p e rmanently , i t  would b e  rea so nabl e  t o  a l s o  bury the 
TRU and low- level was tes  ons i te in the existi ng NRC- licensed buri a l  g round . 

B . 3 . 3 . 1  Rad io logical  Impacts  

The radiological  impacts  a s s o c iated with mod ifying the exi s ting reproce s s ing 
fac i l i ty and instal li ng was te s o l id i fication equipment cons i s t  o f  a n  o ccup a 
t i on a l  d o s e  a n d  the r i s k  to the popUlation i n  the v icinity o f  Wes t  Val l ey f rom 
o ffs i te release  o f  radioactivity . There would b e  no radi o l ogical  impacts  
a s s o ci a ted with the const ruction of  the was te treatment or  s to rage fac i lities . 

The o ccupation a l  dos� resulting from decontami nating the current fuel reproces s 
i ng p lant and removing the existing equipment would apply t o  a l l  o f  the action 
a lternatives ( l a ,  1b , 2 ,  and 3 ) . Thi s  dose  is  e s t imated to be  740 person-rem , 
b a s ed on a detailed s tudy o f  the p ro cedures required to decontaminate and 
remove the existing fue l reproces s ing equipment and to decontaminate  the c e l l s  
required fo r was te s o l id i f i ca t ion  (Burns a nd Roe I ndus . S e rv o  C o rp . 1 9 8 1 , 
Tas k  1A) . Thi s  estimate of 7 40 person- rem was increased from that given in  
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the Burns and Roe study to take into cons i deration the additional requirements 
of decontaminating the remaining areas of the fue l reproce s s ing building . I t  
i s  as sumed i n  thi s  E I S  that most  o f  this building would  b e  decontaminated 
p rior  to insta l l ation of the s o lidi fication equipment . This occupationa l dose 
estimate as sumes that maximum use would be  made o f  appropriate shie lding , 
remote manipulators , and c ranes to a chieve ALARA radiation doses . However , 
s ince s ome of  the cel l s  conta in equipment that cannot be  removed remotely , 
manual remova l  o f  p ip ing and equipment in these cel l s  and additional hands -on 
decontamination of the cel l  wa l l s  and f loors would be  required . The la rge 
occupationa l dose estima te is the result of this need to work in close 
p roximity to highly contaminated a reas . 

The occupational dose from insta l ling the s o l i di fication equipment i s  dependent 
upon the solidification option chosen . It is  assumed that the radiation field  
within the cells  following decontaminat ion and equipment remova l  would be  
about 1 0  mrem/ h o r  less  (Burns and Roe I ndus . Serv o Corp . 1 98 1 , Task 1A) . The 
work effort estimates for ins ta l lation of the s o l i d i f i cation equipment , based 
on estimates p rovi ded by PNL , are 5000 person-hours for a l ternative 1a  and 
4000 person-hours for a lte rnat ive 1b  (Knowlton 1 9 8 0 ) . The requirements for 
a lternative s 2 and 3 were conservatively estimated to be  4000 pers on-hours and 
2000 person-hours , respectively . The o ccupational doses f rom ins ta l ling the 
equipment for these  a lternatives a re summa rized in Table  B . 14 ,  based  on these 
a s s umptions . 

Table B . 1 4 .  Occupationa l Dos es f rom Decontamination 
o f  the Existing Plant and Installation o f  

the Solidification Equipment 

Occupat ional Dose (person- rem) 

Presolidification Equipment 
Alternat ive Decontamination I ns ta llation 

1a 7 40 5 0  

1 b  7 40 40 

2 7 40 40 

3 7 40 20 

Total  

790  

780 

780 

760 

The o c cupational dose from decontaminating the exis ting rep roces s ing fac i lity 
and ins t a l ling the HLW s ol i d i f ication equipment does not vary greatly between 
a lternatives because the maj o r  component of this dose i s  from de contaminating 
the fac i lity prior  to instal ling the s o l id i fication equipment , and this activ
ity i s  common to a l l  of  the action a l ternatives . 

The r i s k  to the p opulation in the vicinity o f  Wes t  Val ley is  estimated to be 
0 . 1  person-rem for a l l  action a l ternatives ( la ,  1b , 2 ,  and 3 ) . Thi s  r i s k  
results from the re lea se  o f  radioact ivity from decontamination a ctivities . 
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The re would be minima l relea s e  o f  radioactivity a s s o ci ated with ins t a l l a tion 
of the s o l idi fication equipment . 

I f  a new f a c i l ity were built  to so l id i fy the HLW , the re would be no radio
logi ca l imp a c t s  rela ted to de contamina t ion of the exis ting fuel rep ro c e s s ing 
fa c i l i ty prior  to s o l id i ficat ion . .  Howeve r ,  s ince it would be nece s s a ry to 
eventua l ly decontamina te and de commi s s ion the exi s t ing repro ces s ing f a c i l ity 
a s  we ll  a s  the new fac i l i ty ,  the rad iologi ca l imp a c t  a s so c i a ted with decontami
nation o f  the exist ing fuel rep ro ce s s ing  fa c i l i  ty would undoubtedly o ccur 
s omet ime in the future . The occupa tional dose a s s ociated with equipment 
ins t a l l a tion would not o ccur i f  a new was te s o l i d i fi ca t ion fa c i l ity were bui lt . 

B . 3 . 3 . 2  Nonra d i o l ogi ca l Impacts  

At West  Va l l ey ,  the con s t ruct ion/modifica tion a ct iv i t i e s  would o ccur nea r  the 
exi s t ing bui lding on about 4 he ctares ( 1 0 a c re s )  o f ' l and tha t i s  current ly 
ma inta ined in g ra s s  and gravel . Cons truction impa c t s - - such a s  increased 
tra ffi c ,  no i s e , fug i t i ve dus t , l o s s  of  hab ita t ,  and preclusion o f  o the r l and 
u s e s - -would be l a rgely confined to the e x i s t ing clea red , deve loped p o rtion o f  
the s i te and would l a s t  only a few yea rs . A s  w i th any cons t ruct ion p roj ect , 
the re would be s ome r i s k  o f  worke r , inj ury/ fa ta l ity .  I t  i s  anti cipated tha t 
the tota l modi fica t i on/ cons truction a ctivi t i e s  would res u l t  in about 19  inj ur
ies and 0 . 19 dea ths for a l ternat ive l a . Alternat ive 2 would be the h i ghes t 
(25 inj u ri es and 0 . 26 deaths ) ,  whe reas a l ternat ive 3 would be the lowe s t  
( 9 . 5  inj uries and 0 . 1  dea ths ) .  

The impacts  re l a ted to cons truct ion o f  the receiving/handl ing bui lding a t  a 
Fede ra l wa ste  fa c i l ity fo r a l te rna t ive 2 wo uld be relat ive ly sma l l  and ins igni 
fi cant comp a red t o  the const ruction imp a cts that would occur during cons t ruc
tion of s o l i d i fi ca t ion faci l i t i es at  that s i te .  

B . 4  ONS ITE AND OFFSITE MANAGEMENT OF SOLIDIFIED HI GH-LEVEL , 
TRANSURANI C , AND LOW-LEVEL WASTES 

An integral component of any of the a l terna t ives fo r the Wes t  Va l ley HLW 
s o l i d i f i ca t i on p rogram i s  the management , in an acceptable manne r ,  of a l l  
rad ioact ive wastes  p roduced . In  this s e c t i on , p ro cedures and envi ronmental  
imp a c t s  resulting from the handl ing , s to rage , and  di spo s a l  o f  the high- level , 
transurani c ,  and l ow-leve l rad io a ct ive wastes  a re given . 

B . 4 . 1 De s c ription of the Solidi fied Was tes  

B . 4 . 1 . 1  High-Leve l Wa s te s  

The two types  o f  high- leve l wa s tes (HLW) s t o red in tanks a t  West  Va l ley- 
neut r a l ized Purex wa ste and a c i d i c  Tho rex wa s te- - a re de s c ribed in Sec t i on B . l . 2 .  
The opt iona l pro ces s e s  fo r immobil i z ing these  wa stes  a re des c ribed in Sec
tion B . 2 .  Upon complet ion o f  HLW immob i l izat ion , it  would be ne ce s s a ry to 
dispose  o f  the immob il ized HLW . It is a s s umed tha t the HLW resul ting from 
a l t e rnatives l a  and Ib would be s t o red ons ite unt i l  a Fede ra l repos ito ry 
became ava ilabJe . The HLW from a lterna t ive 2 would f i r s t  be transpo rted to an 
o ffs ite Fede ra l was te faci l i ty for s t o rage and add i t iona l p ro c e s s ing , and then 
eventua l ly to a Fede ra l rep o s i to ry .  The HLW from a l te rna tive 3 would rema in 
at West  Va l ley . 
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Although the acidic  and neutra l ized was tes  would be  p roces sed separately i n  
a l ternat ive l a , t h e  envi ronmenta l impacts  for hand ling , t ra nsp o r t a t i o n ,  and 
d i sp o s a l  for this  a l te rnat ive were obta ined by t reating the wa s t e s  a s  a com
pos ite waste . This p rocedure s imp l i f ie s  the ana ly s i s  but does not a l te r  the 
ove ra l l  envi ronmenta l conclus i ons . 

B . 4 . 1 . 2  T ransuranic and Low-Leve l Was tes  

I n  addition to  the  HLW , a l a rge vo lume of  TRU and l ow- leve l wa stes  would be 
gene rated in activit ies  re l a ted to  this p rogram . If t he exist i ng reproce s s ing 
fa c i l i ty we re mod i f ied and used for the s o l id i f i ca tion p roces s ,  TRU and low
leve l was tes  would be generated from decontamina t i on o f  the ce l l s  p ri o r  to 
s o l i d i fication . These  was te s  would a l s o  be generated during the s o l id i f i c a 
t ion p roce s s  and in the decontamination and decommis s ioning of the f a c i l i t i e s  
a ft e r  p roce s s ing . I f  a new fac i l i ty we re bui l t  f o r  the s o l id i f i c a t ion p roces s ,  
no such wastes  would be  gene rated before proce s s ing s ince c leanup of  the 
e x i s t ing f a c i l i ty would not be needed . However ,  TRU and low- leve l wa stes  
would be genera ted l a ter  when both exi s ting and new fa c i l it ies  were decomm i s 
s ioned . The l a rge s t  vo lume ,o f  LLW from the s o l id i f i ca tion p roce s s  woul d  
a c c rue if  a s a l t  cake we re generated , a s  i n  t h e  immobi l ization o f  HLW us ing 
the separated s a lt/ s ludge p roce s s  to p roduce boro s i l icate g la s s  as the 
termina l wa s te form ( a l ternat ive 1 a ) . 

The radioa c t ive was tes  currently p roduced from ma intenance a c t ivities  a t  Wes t  
Va l ley a re be ing buried ons i te i n  the NRC - l i censed buria l g round . I n  addition 
to  thi s  bur i a l  ground , whi ch was o rigina l ly intended for d i s p o s a l  o f  h igh
a c t iv i ty wa stes  re sulting from reproce s s ing a ct ivities , there is a State
li censed waste buri a l  a rea (not  ope ra ting at  p resent ) for d i sp o s a l  o f  LLW . 
The re a re no offs i te was t e s  be ing buried a t  Wes t  Va l ley a t  this  t ime . 

B . 4 . 2  Regulatory Cons iderations 

B . 4 . 2 . 1  H i gh-Leve l Was tes 

Two Fede ra l agenc i e s  have respons ibi l it i e s  to  ensure s a fe handl ing and d ispo s a l  
o f  radioa c t ive was tes , i nc l ud ing HLW from fue l reproce s s ing . The U . S .  Env i ron
mental  Protection Agency is  re spons i b le for formu l a ting envi ronmenta l s tanda rds , 
and the U . S .  Nuclear  Regula t o ry Comm i s s ion h a s  f a c il i ty l i cens i ng and regula
tory autho rity . 

In  1 9 7 0 , the Envi ronment a l  Pro te c ti on Agency wa s created and g iven autho r i ty 
to  s e t  gene ra l envi ronmen ta l s tanda rds on radioact ive exp os ure out s ide the 
s i tes  of nuc lea r a c tivitie s . Thi s autho r i ty includes e s t ab l ishing the overa l l  
p e r fo rmance obj ectives for d i s p o s a l  o f  radioa c t ive was te s  ( i . e . , estab l i s hing 
s tanda rds for the maximum a l lowable release  o f  radionucl ides to  the b i o sp he re ) . 
The central  obj e c t ive o f  the Agency ' s  HLW p rogram i s  to  develop gene ra l ly 
app l i cable envi ronment a l s tanda rds for the management and d i spo s a l  o f  high
level radioa c t ive wa stes . The Envi ronmena l Prote ction Agency p lans to  p ropose  
these  s tandards in 1982 , and thi s will  be fol lowed by  an  extens ive pub l i c  
comment period involv ing seve ra l pub l i c  hea r ings . The Depa rtment o f  Ene rgy 
p a r t i c ip a tes  in d i s cus s ions rega rding t he s e  s tanda rds and i s  s ha ring data w i th 
the Env ironmental Protection Agency for i ts use in formu l a ting s tanda rds . 



B-65 

In the Ene rgy Reorgani z a t ion Act of  1 9 7 4 , the Nuclear  Regula tory Commi s s ion 
wa s fo rmed and given regulatory and. l i cens ing author i ty ove r faci l it i e s  used 
fo r the hand l i ng of comme rci a l  high- l evel radi o a c tive wa s tes . Such fa c i l i t i e s  
include those  u s e d  for retrievable s urface s t o rage and others autho rized f o r  
the exp r e s s  purpose  o f  l ong-term s to rage o f  HLW . The Commi s s i on i s  a l s o  
respons ible  fo r p roviding and imp l ementing regul a ti ons and c r i te ri a  to  meet 
the Envi ronment a l  Prote ction Agency ' s  ove ra l l  performance obj ectives fo r s a fe , 
termina l was te dispos a l . The Commi s s ion ' s  p ro g ram i s  intended to  a s sure the 
pub l i c  that a l l  Depa rtment of Ene rgy rep o s i tories  a c cepting comme rc i a l  HLW 
mat e ri a l s  a re p roperly  d e s i gned , const ructed , opera ted , and decomm i s s i oned s o  
a s  to p rotect the envi ronment and human hea l th and s a fety . 

The Dep a r tment o f  Ene rgy ha s respons ib i l i ty for deve loping the technol ogy f o r  
the s a fe ,  te rmina l d i sp o s a l  o f  radioactive was tes . In  i t s  We s t  Va l ley demon
s trat ion p roj ect , the Depa rtment wi l l  consu l t  with the Nuclear  Regulatory 
Commi s s ion reg a rding the was te form to  be p roduced f rom l iquid HLW and wi l l  
p rovide the Commi s s ion with informat i on nece s s a ry t o  iden t i fy any dange r to 
p ub l i c  hea l th and s a fety from the Wes t  Va l ley p ro j e ct (U . S .  Dep . Ene rgy 1 9 8 1 ) . 
The Depa rtment w i l l  a l s o  consult  with the Env i ronmental P rotection Agency and 
o the r app rop r i a te Federa l and s ta te a genc i e s . 

I f  the Depa rtment o f  Energy decides  t o  s o l i d i fy the Wes t  Va l l ey wa stes  into a 
termina l wa s te form s ui table for disp o s a l  in a Federal  rep o s i to ry , thi s  form 
w i l l  be requi red to meet c r i te r i a  o f  the Nucl e a r  Regul a t o ry Commi s s i on ' s  
developing regu l a tion ( p roposed 1 0  CFR 60 ) . A draft  o f  this  regulat ion , whi ch 
incl udes techni c a l  criteria  for a s o l id was te form s u i table  for d i spos a l  in a 
repos i to ry , has  been i s s ued for p ub l i c  comment (U . S .  Nuc l . Reg .  Comm . 1 9 8 1 a ) . 
I t  i s  ant i c ip ated tha t  the regu l a tion w i l l  be p ub l ished a s  a fina l rule in 
1982 . Howeve r ,  if the Dep a rtment cho o s e s  the opt ion to  conve rt  the l i quid HLW 
a t  Wes t  Va l ley into an inte r im s o l id form suitable  for o ffs i te shipment and 
l a t e r  convers i on into the final  form for  rep o s i to ry d i spo s a l , the c r i te r i a  o f  
p roposed 1 0  CFR 60 would not app ly t o  the p roce s s  a t  We s t  Val ley , but would 
apply  to  the l a ter  convers ion . For  purp o s e s  of envi ronmenta l  ana ly s i s  in thi s  
E I S , i t  i s  a s s umed tha t a rep o s i to ry wil l  b e  l i censed and operating b y  1 9 9 7 . 

B . 4 . 2 . 2  Transuranic and Low-Level Was tes  

In  addition to  the comme rci a l  LLW d i sp o s a l  grounds at  Wes t  Va l ley ( the State
l icensed buria l a rea ) , there a re five commer c i a l  fac i l it i e s  fo r d i sp o s a l  of  
LLW . O f  these  five , three a re currently opera t iona l and a re located in South 
Carol ina , Nevada , and Washington- -wh i ch a re Agreement States* and a re l i censed 
by the approp r i a te s tate agencies . These  l i censes d i ctate  the phys i c a l  and 
chem i c a l  fo rm of was tes  that a re acceptable for d i spos a l  by s ha l l ow l and 
burial .  The criteria  o f  wa ste  acceptab i l i ty a re period i c a l ly upd a ted to 
incorp o ra te technol o g i c a l  improvements in waste treatment and p ackaging , a s  
wel l  a s  regulatory changes owing t o  p ub l i c  conce rns about the hazards o f  
radioa ctive was te-d i s p o s a l  fa c i l i t ies . Current l y , TRU wastes  a re not accept 
able f o r  d i sp o s a l  b y  shal l ow l and buri a l . I n  this  s t atement , i t  i s  a s s umed 

*Ag reement S t a tes  a re those  s ta tes  that have entered into agreements with 
the Nuc l e a r  Regula t o ry Comm i s s ion on transfer  of the regulatory author i ty 
o f  nuc lea r a c t ivities  from the Commis s ion to  the State . To date , 26 s tates  
have entered into  s uch a greement s . 
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that TRU was tes woul d  be d i sposed  in a Fede ra l repository for a lte rnatives l a , 
1b , and 2 .  I n  a lternative 3 ,  the TRU wa s tes a re assumed to be disposed ons ite 
in the existing NRC- l icensed buria l  ground . This buri a l  i s  deemed reasonable 
because the HLW a re a l so di sposed by nea r- surface buri a l  in this a lternative . 

The Department of  Energy a ls o  mainta ins disposal  faci lities  fo r low- level 
radioactive wastes at s evera l s ites owned by the Federa l government . These 
Department fac i l ities  a re not l i censed by the Nuc lear Regulatory Commis s ion 
because they a re owned and ope rated by the Fede ra l gove rnment . However , the 
modes of ope ration of these  s ites a re s imilar to those at comme rci a l  faci li ties . 

I n  addition to thes e  current regulations for LLW dispos a l , the Nuc lea r Regula
tory Commiss ion has  dra fted comp rehens ive regulations for the management of  
LLW . A draft  of  thes e  regulations (p roposed 10  CFR 6 1 )  was ma de ava i lable fo r 
pub l i c  comment on July 24 , 1 9 8 1  (U . S .  Nuc l . Reg . Comm . 1 9 8 1b ) . These 
regulations , which a re scheduled to be is sued in 1 982 , will  addre s s  sha l low 
land buri a l  for the di spos a l  o f  specific  LLW , the method currently used at 
commerc i a l  s ites . Management of  the Wes t  Valley low- l evel was te s  would b e  in 
acco rdance with the Nuc lear Regulatory Commis s ion regulations as wel l  as  those 
p romulgated by the Environmental Protection Agency for disposal  of  wastes if  
buried in a l icense d  commercial  disposal  facil ity . If  the LLW a re disposed 
ons ite in the NRC- l i censed buria l ground , such buria l would b e  in accordance 
with Depa rtment of Energy c riteria . 

The fa c i l ities  for treatment and temporary s to rage of  TRU and low- l evel was te s  
would be des igned to conform t o  existing regulations f o r  such fac i lities . I f  
future changes in regulations dictated changes in either o f  thes e  fac i l itie s , 
such changes would be incorp o rated into the des ign o f  the fac i l it ie s . 

Congre s s  has reques ted that the Dep a rtment of  Energy , as  the lead Federa l 
agency for nuclear  was te , a s se s s  the need for development o f  regional ly d i s 
tributed s ites f o r  LLW . The Depa rtment h a s  estimated that five to seven s ites 
wil l  be needed in the next ten years and that the northea s t  and midwes t  sectors 
o f  the country a re the regions with the greatest nea r-te rm need for disposa l 
facil itie s . However ,  no new land buri a l  s ites a re in the development s tage s , 
and i t  i s  unl i ke ly that new d i spo s a l  fac i l ities will  be avai labl e  in the next 
few yea rs . For cons e rva tism , in this E I S  it is  a ssumed that it wil l  be neces 
s a ry to s to re the LLW ons ite for IS  years prior  to disposal  at a regiona l  LLW 
dispo s a l  s i te . Imp a c ts associated with such s to rage wil l  be reduced or e l imi
nated if  the LLW a re disposed ons ite o r  a regiona l burial ground i s  avai labl e  
soone r . 

B . 4 . 3  Sources o f  High-Level ,  Transuranic ,  and Low-Level Wastes 

B . 4 . 3 . 1 High-Level Was tes 

The amounts o f  HLW that mus t b e  handled and eventual l y  d i sposed at  a Federal 
rep o s i to ry for a lte rnatives l a ,  1b , and 2 a re given in Tabl e  B . 1S .  For a l ter
native 2 ,  it  is  as sumed that the interim form would be p rocessed by the non
s eparated s a lt/ s ludge proce s s  at an o ffs ite Federal waste facility . Thus , the 
amount of HLW that would eventual ly be disposed in a Federal repos i to ry for 
a lternative 2 i s  the same as  that given for a l ternative lb . There is  no HLW 
to handle for a lternative 3 because the waste i s  s o l id i f ied in the exi sting 
tanks as  a part of  the p rocess ing act ivities . 
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Table  B . 15 .  Types of  High-Level Wa stes Requiring 
Ons ite and O f fs ite Management and Dispos a l  

High-Level -Waste 
Pro cess ing Option 

Termina l Form 

Separated s a lt/ s ludge 

Nonseparated sa lt/ s ludge 

I nterim Form 

Fused s altt2 

Alternative 

1a 

1b 

2 

Number o f  
Cani sters 

300 

1 300 

1 040 

Surface Radiationt 1 

( rem/hour )  f rom 
Unshielded Cani sters 

2 . 0  X 1 04 

4 . 5  x 1 03 

1 . 2  x 1 03 

t1 Based on a comp o s ite o f  the wastes in Tank 8D2 (neutral ized Purex HLW) 
and Tank 8D4 ( acidic  Thorex HLW) . 

t2 I t  i s  a s sumed in thi s E I S  that the interim form would be p rocessed to a 
te rminal form in a manner s imi lar  to a lte rnative 1b  at  a Fede ral waste 
fac i l ity . 

B . 4 . 3 . 2  Transuranic and Low-Leve l Wastes 

The various sources of TRU and low- level wastes a re ident i f ied  in Table B . 16 .  
The wa stes arise  p rima rily from three maj o r  activities : p resolidi fi cation 
decontamination , p ro ce s s ing , and fina l decontamination and decommi s s ioning . 
The estimated vo lumes o f  each s ource f rom the se a ctivities , the t reatment 
received , the package surface radiation level , and the percentage o f  each kind 
o f  was te treated as TRU waste a re a l s o  given in the Table B . 16 .  The waste 
volume s given in Table  B . 16 a re based on deta i led studies of the current Wes t  
Va l ley reproce s s ing facil ity (United Nuc l . Indus . 1 9 7 8 ; Burns and Roe Indus . 
Serv o Corp . 1 98 1 ,  Tas k  1A) , es timates o f  the amount o f  equipment requi red to 
perform the s o l idi fication of the HLW (Burns and Roe Indus . Serv o  Corp . 1 9 8 1 , 
Task 1B) , and an overview study o f  TRU and l ow- leve l  wastes related to thi s 
p rogram (Burns and Roe Indus . Serv o  Corp . 1 9 8 1 , Tas k  4 ) . Even though the 
waste volumes given in Table B . 1 6 were deve loped with cons iderable investiga 
tion and study , these estimates might be subj ect to change based upon future 
advances in decontamination technology as we l l  as improvements in HLW solidifi
cation techniques . The a rea o f  most  unce rtainty at  this time is  the amount o f  
waste that wi l l  b e  c las s i fied a s  TRU was tes . A s  shown i n  Table B . 1 6 ,  approxi
mately 25% i s  a s s umed to be TRU wastes . Depending upon the a ctua l process ing 
conditions and decontamination techniques used , as wel l  as changes in regulato ry 
c l as s i fication , the amount o f  TRU was tes could va ry s ignificantly f rom this 
value . 

The data in Table B . 16 may be used to obta in estimates o f  the tota l volumes o f  
TRU and low- level was tes  that would b e  generated b y  the va rious al te rnatives . 
I t  i s  not po� s ib le at this time to identi fy many specific  cha racteristics  o f  
the TRU and low- leve l  wastes shown in Table B . 1 6 .  These wil l  be di ctated by 



Table  B . 16 .  Transuranic and Low-Level Was tes  Resulting from the S ol i dification Proj ect 

Assumed Package Unshielded 

Packaged Wa s te Maximum Average Percent 
Volume Treatment Volume Surface Surfa ce Treated 

Wa ste Form ( ft 3 ) Proce s s  Type ( ft 3 )  Numb e r t l  Radiation Radiation a s  TRUt2 

Presolidi fication Decontamination 

Rubbish and trash 4 , 000 Compactt3 55-ga l 7 . 35 540 50 mrem/h 10 mrem/h 50 
drums 

Spent filters and 8 10 Solidify 55-gal 7 . 35 1 10 50 rem/ h 20 rem/h 25 
resins in b inder d rums 

S o l id i fied decontamina t ion 24 , 000 Sol i d i fy 55-gal 7 . 35 3 , 200 40 rem/h 1 0  rem/h 25 
solution in b inder drums 

C ontaminated equipment 58 , 000 Di smant le Liner 200 290 10 rem/h 500 mrem/h 25 
and ha rdwa re and cut 

Proces s ing HLWt4 (General)  c:I 
I 

Rubbish and trash 11 , 000 Compactt3 55-gal 7 . 35 1 , 500 50 mrem/h 10 mrem/h 50 0\ 00 drums 

Spent fi lters and 2 , 1 00 Solidify 55-ga l  7 . 35 290 50 rem/h 20 rem/h 25 
resins in b inder drums 

Solidi fied decontaminat ion 740 Solidify 55-gal 7 . 35 100 15 rem/h 6 rem/h 25 
solution in b inder d rums 

Fa i led equipment 2 , 000 Di smantle Liner 200 10 10 rem/h 500 mrem/h 25 
and cut 

Processing HLW (Spe c i f i c )  

Supe rnate salt caket5 37 , 000 Evaporate 55-gal 7 . 35 5 , 100 8 mrem/h 5 mrem/h 0 
and d ry drums 

Sul fate s ludget6 6 , 500 Evaporate 55-ga l  7 . 35 890 Negligible Negligible 0 
and dry drums 

F inal D&D (Dismantlement ) t 7 

Rubbish and trash 8 , 100 Compactt3 55-gal 7 . 35 1 , 100 50 mrem/h 10 mrem/h 50 
d rums 

Spent f il ters and 8 1 0  Solidify 55-gal 7 . 35 1 10 50 rem/h 20 rem/h 25 
res ins in binder d rums 

Solidified decontamina tion 3 1 , 000 Solidify 55-gal 7 . 35 4 , 200 15 rem/h 6 rem/h 25 
solutions in b inder d rums 



Tabl e  B . 1 6 . Continued 

Assumed 
Packaged Wa s te 

Vol ume Trea tment 
Wa s te Form ( f t 3 )  Process 

Fina l  D&D (Disma n t l ement )  ( contd . ) t 7  

Contaminated equipment 64,000 D i smant le 
and hardware and cut 

Wa s te retrieva l equipment 5,000 D i smantle 
and cut 

Fue l s torage rackst8 24,000 D i smantle 
and cut 

Contaminated rubb let9 23,000 None 

Fina l  D&D (Entombment )  

Rubb ish and t ra s h  6,800 Compactt3 

Spent f i lters and 8 1 0  S o l i d i fy 
resins i n  b inder 

S o l id i f ied decontamina tion 29,000 S o l i d i fy 
solutions in b inder 

t1 Rounded to two s i gn i ficant figures . 

t2 Percent of specified volume trea ted as TRU wa s te .  

t 3  A volume reduct ion factor o f  three i s  a s sumed .  

Package 

Vo lume 
Type ( f t 3 )  

Liner 200 

Liner 200 

4x4x 8 - f t  box 128 

4x4x4 - ft box 64 

5 5 - ga l  7 . 35 
drums 

5 5 - ga l  7 . 35 
drums 

5 5 - g a l  7 . 35 
d rums 

Unshie l ded 

Maximum Average Pe rcent 
Surfa ce Surface Treated 

Numbert l Radi a tion Radiation a s  TRUt2 

320 1 0  rem/h 500 mrem/h 25 

25 1 0  rem/h 500 mrem/h 5 0  

1 9 0  5 0  mrem/h 1 0  mrem/h 0 

360 10 mrem/h mrem/h 5 0  

9 2 0  5 0  mrem/h 10 mrem/h 50 

1 1 0 5 0  rem/h 20 rem/h 25 

4,000 15 rem/h 6 rem/h 25 

t4 The volumes of LLW given for HLW process ing (with the excep tion of the s a l t  cake and s u l fate s ludge )  a re based on the 
separ a ted s a l t / s ludge option which is proj e c ted to p roduce the maximum volume of LLW . For the nonseparated s a l t / s ludge 
and in- tank s o l i d i f i ca tion options , l e s s  process ing LLW woul d  be produced . 

t5 From s eparated s a l t / s ludge proces s . 

t6 From nonsepa rated s a l t / s ludge proces s . 

t7 D&D = de contamina tion and decomm i s s ioning . I f  a new faci l i ty is used , the addit iona l volume of LLW due to demo l i 
t ion o f  the new bui l d ing would b e  about 20,000 f t 3  o f  contaminated rubb l e . 

t8 Based on present s torage rack configuration . 

t9 I n c l udes contaminated concrete from decontamina tion o f  process ing bui ld ing , LLW trea tment fa c i l i ty , and interim 
s torage fa c i l i ties . 

to 
I 

0\ 1.0 
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the p rocedures used to  imp lement this  p rogram . However ,  care must be taken to 
ensure stab i lity o f  the waste form over the length of time it is hazardous . 
For example , certain o rganic binders ( such as  a spha l t )  a re not app rop riate for 
was te s  with relatively high radiation level s  ( greater than 50 rem/h) . In  
addition , use of  chelating agents in decontamination s olutions w i l l  result in 
radioactive wa stes that may conta in s igni f icant leve ls  of the se chelating 
compounds . Proposed regulation 10 CFR 6 1  speci fies that was tes conta ining 
more than 0 . 1% chelating agents require NRC approva l p ri o r  to d ispo sa l . These 
spe c i fi c  concerns wil l  be addressed  during the des ign phase of this p roj ect to 
ensure comp l iance with Department of Energy regulations . To use the data in 
Table  B . 16 ,  it  i s  important to note that not a l l  forms of wa s tes  apply to a l l  
a lternat ives . F o r  examp le ,  the p rocess  t o  immobi lize the HLW as  boros i li cate 
gla s s  us ing the separated salt/ s ludge option would include the supernate salt  
cake volume , but not the sulfate s ludge volume ; the nonsepa rated s a l t/ s ludge 
option for boros i licate g l a s s  formation would include the sul fate s ludge 
volume , but not the s a lt cake volume . S imilar  adj ustment s a re required  for 
est imating the vo lumes o f  TRU and low- level was tes  generated by decontamination 
and decommis s ioning for  the various a l ternatives . The types o f  was tes  incl uded 
in each a l ternative a re shown in Tab le B . 1 7 .  

Table  B . 17 .  Matrix Showing the Activities During Which Transuranic and 
Low-Level Was tes a re Generated for the Various Alte rnativest 1 

P r e s o l i d i f i ca t i on 
Alternative Decontamination 

la X 

Ib X 

2 X 

3 X 

P roce s s ing High-Level Wa stes 

Spe c i f i c  

Supernate Sulfate 
Gene ral S a l t  Cake S l udge 

X X 

X X 

X 

X 

Final Decontamination 
and Decommi s s ioning 

Di smant lement Entombment 

X 

X 

X 

X 

t l  The symb o l  "X" indicates that transuranic and l ow- l evel wastes are generated ; the 
symb o l  " - "  indicates that thes e  wastes are not gene rated . 

Info rmation rega rding the surface radiation levels  o f  the wa stes  i s  needed to 
est imate the occupationa l  radiation doses  during packaging , hand ling , and 
d i spo sa l . The radiation level s  in lable B . 16 are con s i de red to be typ i c a l  for 
the types  o f  wa stes l i s ted . However ,  s ome package s could have higher level s  
than the val ues  a s sumed t o  b e  typica l .  Thus , the a ctual radiation level s  o f  
the packa ged wastes would be mea sured so  that p roper p recautions could be 
taken to ensure worker s a fety . The estimation of radiological  impacts a s soci
ated  with management o f  the TRU a nd low- level was tes  i s  ba sed on the maximum 
surface radiation level s  given in Table B . 16 .  
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Fo r a lternatives la , 1b , and 2 ,  the solidi fi cation fac i l i ty i s  assumed to be 
di smantled and the resultant wastes transpo rted o f f s i te for buri a l . In a l ter
native 3 ,  the solidi fication facil ity i s  as sumed to be decontaminated and 
entombed . Deta i l s  on thes e  options are given in Section B .  6 .  The wastes 
resulting f rom thes e  de commis s ioning options a re shown in Tab le B . 16 . Note 
that i f  a new fac i l i ty were constructed for waste s o l i d i f i cation , the amount 
of contaminated rubbl e  requi ring . dispos a l  would be approximately twice as  
large , p rovided the existing repro ce s s ing fac i l ity were a ls o  dismantled . 

B . 4 . 4  Envi ronmental Impacts 

In this s e ction , the envi ronmental impa cts a s s o ciated with ons i te ( i . e . ,  
e i ther placement in a was te sto rage fac i l ity o r  ons i te d i spo s a l )  and offs i te 
management (hand l ing , sto rage , and/or  d i spos a l )  o f  high- leve l , trans uranic ,  
and low- level wastes a re d i s cussed . The impacts a s sociated with o ffs ite 
transportation of  the s e  wastes a re given in Section B . 5 . 

B . 4 . 4 . 1 High-Level Wa stes 

The envi ronmenta l impacts a s s o c i a ted with tempo ra ry ons ite  sto rage of the 
termina l - form HLW (a lternatives 1a and 1 b ) ; temporary o f fs ite sto rage o f  the 
interim- fo rm HLW ( a lternat ive 2 ) ; dispos a l  o f  the termina l - fo rm wa stes from 
a l te rnatives l a , lb , and 2 in a Federa l repos i to ry , and permanent ons ite 
d i spos a l  at West  Va l ley ( i n-tank s o l id i fication a lterna tive 3 )  a re given in 
this  section . 

Rad i o logi cal Impa cts 

The ra diologi c a l  impacts a s s oc iated with handl ing , sto rage , and di spo s a l  o f  
the HLW would cons ist  o f  the o c cupationa l  d o s e  from hand l i ng the wa stes , the 
sho rt-term dose  to the populat ion in the vi cinity o f  the s ite from accidents 
related to ons ite storage of the wastes p r i o r  to disposa l ,  and the long-te rm 
r i s k  from disposal  o f  the wastes i n  a Fede ral repos ito ry .  

Occupationa l Dos e . The occupa tiona l dose from handl ing the HLW i s  dependent 
upon the a l terna tive used . Fo r a lternatives 1a and lb , the o c cupationa l  dose 
would cons ist  o f  the fo llowing four waste-hand l i ng activities : 

1 .  Placing the wa ste cani sters in  the HLW s o l i d i f ication cell  onto a 
moto rized veh i c le for ons ite movement to the HLW sto rage fac i l i ty .  

2 .  Unloading the cani sters from thi s  vehicle  and p l a c ing them i n  the 
tempora ry ons i te HLW sto rage fac i l ity . 

3 .  Retrieving the cani sters  f rom sto rage and loading them onto a trans 
port vehicle  for shipment offsite . 

4 .  Unl oad ing the cani sters f rom the transpo rt vehicle  and d i spos ing o f  
them in  a Federal  repo s i to ry .  

Under optimal cond i t ions , the handl ing activities  would b e  s imilar  to the 
above fo r a l ternative 2 because the interim-form HLW would be transpo rted to a 
sto rage fac i l ity at a Federa l wa ste fa c i l ity , unloaded and p l a ced in  storage , 
retrieved and p ro cessed  to the termina l form ,  and transpo rted to a Fede ra l 
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rep o s i to ry fo r dispo sa l .  Howeve r ,  i t  may be ne ce s s a ry to handle the HLW mo re 
than four t ime s depending upon  the ava i labi l i ty of a Fede ra l  waste  fac i l i ty 
a nd the spe c i fic  de ta i l s  o f  coo rdina t i ng the s o l i d i fication  o f  the We s t  Va l ley 
inte rim- form HLW with the HLW a t  a Federal fac i l i ty .  S ince these  det a i l s  wi l l  
not be known unti l  s uch a p rogram i s  better defined , i t  has  been a s s umed in 
thi s EIS  that the HLW wi l l  be  handled four t ime s - - twice as  the inte rim fo rm 
a nd twi ce a s  the t e rmina l fo rm . The te rmina l - fo rm p roce s s ing a t  a Fede r a l  
waste  fac i l i ty i s  a s s umed to  be p roduction o f  a b o ro s i l i c a te glas s  by a p ro c e s s  
s imi l a r  to  the nonsep a rated s a l t / s l udge opt ion ( a l te rnat ive l b ) . For  a lterna
tive 3 ,  there would  be  no occup a t iona l  dose  from HLW handl ing (the o ccup a t i ona l 
dose i s  a l l  accounted for unde r the wa ste  proce s s i ng s tep ) . 

The o ccup a t iona l doses  from handl ing the was te p ackages a re e st imated from 
uni t-dose factors , whi ch depend upon the phys ica l p a c ka ge cha racte r i s t ics , the 
exte rna l surfa ce rad i a t ion leve l s , and the spec i fic  hand ling a c t iv i ty . The 
uni t-dose factors  used in this  E I S  to  e s t imate the occup a ti ona l dose fo r each 
hand l ing a c t ivity for HLW a re s hown in Table  B . 1 8 .  The se  facto r s  a re b a s e d  on 
o ccupational dose experience fo r hand l ing spent fue l a ssemb l ies . The re wou l d  
b e  minima l r i s k  to  the popula t ion from hand l i ng HLW because s uch a c t ivities  
would oc cur e i ther at  Wes t  Va l ley o r  at  o the r waste  proce s s ing and  d i spo s a l  
s i tes  that a re fa i rly l ong d i s tance� from the gene ral popul a tion . The uni t 
d o s e  factors  a re d i f ferent f o r  the va rious wa ste  fo rms due to  the va r i a tions 
in surface radiation of the cani sters . 

Table  B . 1 8 .  Unit-Dose  Factors  for Handl ing the High-Leve l Wastes  

Hi gh-Leve l - Wa s t e  
Pro ce s s i n g  Op t io n  

T e rm i n a l F o rm 

S e p a r a t e d  s a l t / s ludge 

N o n s ep a r a t e d  s a l t/ s ludge 

I n t e r i m  Form 

Fused s a l t  

A l t e rn a t ive 

1 a 

1b 

2 

Surf a c e  
Rad i a t io n  Level t 1 

( rem/ hour) 

2 . 0  X 1 0 4  

4 . 5  X 1 0 3  

1 . 2 X 1 0 3  

U n i t  Occup a ti o na l D o s et2 

(p e r s o n-mrem/ c a n i s t e r )  

250 

1 2 0  

1 2 0  

t 1 B a s e d  o n  a c omp o s i te o f  t h e  w a s t e s  i n  Tank 8D2 ( neutral i z e d  Purex HLW) a n d  
Tank 8D4 ( a c i d i c  Thorex HLW) . 

t 2 Thi s o c cupa t i o n a l  d o s e  i s  fo r  one h a n d l i n g  a c t i v i ty , e it he r  l o a di n g  onto a 
t r a n s p o r t  vehi c l e  o r  unloa d i ng a t  a s to ra ge o r  d i sp o s a l  s it e . 

The occupa t iona l doses  fo r handl ing the HLW a re e s t imated by mul t ip lying the 
unit-dose fa ctors  by the numbers  of canisters  to  be handled . The numb e r  o f  
HLW canisters  tha t would b e  handled f o r  the va rious a lternatives and the 
a s s o c i a ted radia t ion leve l s  a re given in Table B . I S .  I t  should be recal led 
that the c a ni s te rs a re a s s umed to be handled four times for the app l i cable 



a l te rnatives ( l a ,  1 b , 
given in Table B . 1 9 . 
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and 2 ) . The occupat iona l doses fo r hand l ing the HLW are 
The occupationa l dose would be sma l le s t  for a l terna 

a l ternat ive ha s the fewe s t  number of  canisters to be 

Tab le B . 19 .  Occupat iona l Doses fo r 
Handl ing the High-Level Wa s tes 

Alternat ive 
Occup ationa l Dose 

(person- rem) 

1a 260 

Ib 620 

2 5 60 

Population Ri s k .  The cumulative risk to the population from hand l i ng ,  s to rage , 
and d i spo s a l  o f  HLW includes the risk  to the population in the vicinity o f  
We s t  Va l ley f o r  the three action a l terna t ives , and t o  the population i n  the 
vic inity of a Federa l repos itory for a lternatives la , 1b , and 2 .  A IS -yea r 
storage period i s  a s s umed for storage of  the HLW for a l ternatives la , Ib , 
and 2 .  The popul a t ion r i s k  a s so ciated with this interim-s torage period and 
during the f i r s t  100 years fol lowing d i sposa l would be sma l l . Scena rios 
leading to the release of  radionuclides during the interim-s tora ge period were 
i nve s ti gated and were determined to contribute less  than 0 . 1% to the tota l 
short-term population r i s k  fo r this proj ect . For the 100-yea r  period , i t  i s  
a s s umed that monitoring , corrective actions , and other ins t i tutiona l controls 
would serve to p revent , contro l , o r  minimize any potent i a l  releases to the 
env i ronment . Thus , only the long-term populat ion risk  has been quanti fied . 

The long-term population risk  from d i sp o s a l  o f  the HLW i n  a Federa l repos itory 
for a l ternatives l a , Ib , and 2 ,  and the r i s k  from ons ite d ispo s a l  o f  th� HLW 
for a lternative 3 through 1 0 , 000 yea rs a re given in Table  B . 20 .  The popula
t ion risks were e s t imated by examining the potent i a l  pa thways that would 
result in the movement of  radionucl i des to the a rea surrounding the d i sp o s a l  
s i te .  The long-term risk  fo r a l ternative 3 i s  much la rge r than for the other 
a l ternatives cons i dered , due to eas ier  a cces s ( int rus ion)  to the s o l i d i fied 
HLW . The long-term population risk a s soc i a ted with HLW d i sposal  in a Federa l 
repos itory i s  low due to the low p robabi l ity of  human conta c t . 

Nonradiological  Impa cts 

A mino r  nonrad iologi cal  impact  o f  HLW d i sp o s a l  would be the ded i ca tion o f  land 
to nuclear use . For a l ternatives l a , Ib , and 2 ,  d i spos a l  of the h i gh- level 
and TRU wa s tes in an underground Federa l repos i to ry would account for less  
than 1 %  o f  the wa s tes i n  the repos i to ry . Thus , the aboveground inc rementa l 
l and-use impacts  (p rec lus ion o f  other uses ) from d i spo s a l  o f  the Wes t  Va l ley 
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Tab le B . 20 .  Cumulative Popula tion 
Risk  f rom Hand l ing , Sto rage , 

and Dispo s a l  o f  High-

Alternative 

la 

lb 

2 

3 

Level Wastes 

10 , 000-yea r R i s k  
(person- rem) 

6 1  

6 1  

6 1  

5200 

wa s tes  would be ins ignifi cant . Wo rke r inj uries/ deaths during d i sposal  of  a l l  
was tes a re comb ined and a re given i n  Section B . 4 . 4 . 2 .  

Fo r a lte rnatives 3 and 4b , there would be a potential  for wate r to ca rry 
chemica l s  f rom the HLW fo r the long term when there were no institutiona l 
contro l s . Us ing the same groundwater model that wa s used for the radiological 
ana lys i s  (Nucl .  Safety As soc . 1980 ) , it  wa s found tha t concent rations of 
nitrate , chromium , uranium , and plutonium in nea rby streams would be at least 
one-thousand times less  than drinking wate r l imits o f  potentia l ly toxic leve l s . 

B . 4 . 4 . 2  Transuranic and Low-Level Wastes 

The envi ronmenta l  impacts a s so c iated with ons ite storage and o ffs ite disposal  
o f  the TRU and low- level wastes resul ting from s o l i d i f i cation of  the HLW a re 
dependent upon the s o l i d i f i cation a l ternative . For a lternatives l a , lb , 
and 2 ,  the LLW a re a s s umed to be disposed o ffs ite in a regional disposal  s ite 
whe reas the TRU was tes  are assumed to be disposed in a Federa l repos itory ; in 
a lternatives 3 and 4 ,  the TRU and l ow- level wa stes a re a s s umed to be disposed 
in the ons ite NRC- l icensed burial ground . In a l ternatives l a , lb , and 2 ,  the 
TRU and low- level was tes resulting from the p resolidi fication decontamination 
o f  the exis ting rep rocess ing p lant and those f rom HLW s o l i d i ficat ion are 
a s sumed to be s tored ons ite in a new storage fac i l ity for TRU and l ow- level 
wastes prior  to o ffs ite shipment . 

Radiological  Impa cts 

The radiologica l impacts a s sociated with hand l ing and storage of the TRU and 
low- level wa stes cons i s t  of the o ccupationa l dose from handl ing the wastes , 
the dose to the population in the vicinity o f  Wes t  Va l ley f rom accidents 
related to ons ite storage of the was tes , and the risk  associated with dispos a l  
o f  the wa stes . 

Occupationa l Dose . The o ccupationa l dose from hand l i ng the was tes  is  depend
ent upon the alternative . For a lte rnatives l a , lb , and 2 ,  the o ccupationa l 
dose would cons i s t  o f  the following four was te-handl ing a ctivities for TRU and 
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low- level was tes resulting f rom p resolidification decontamination and  HLW 
p rocess ing : 

1 .  Placing the wa ste packages in the LLW t reatment facility onto a 
motorized vehic le for ons ite movement to the s torage f a c i lity . 

2 .  Unloading the packa ges f�om this vehicle and p l a cing them in the 
temporary ons ite s torage fac i l i ty . 

3 .  Retrieving the packages f rom storage and load ing them onto a trans 
p o rt vehicle  fo r shipment offs ite . 

4 .  Unloading the packages from the t ransport vehicle and disposing o f  
them in the buria l  ground . 

The TRU and low- level wa stes resulting from the final decontamina tion and 
decommi s s i oning would  only be handled twi ce s ince it has been a s sumed in this 
E I S  that fina l decontamination and decommis s i oning would not o c cur unt i l  there 
was an o f fs ite s torage or disposal  fac i l i ty for these was tes  . 

. Fo r a lternative 3 ,  only two was te-handl ing a ctivities would occur for a l l  TRU 
and low-level wa stes because they would  be d i sposed ons i te in the NRC- l i censed 
burial ground rathe r than p laced into ons ite s torage . Because the number o f  
hand l i ng activities would b e  l e s s  f o r  ons ite d i sposal  o f  wastes , the effect 
would be to decrease the occupational dose associa ted with was te handl i ng . 

The occupat iona l doses from handl i ng the was te packages a re estimated from 
unit-dose factors , which depend upon the phys ica l package cha ra cteristics , the 
external surface radiation levels , and the specific  handl ing activity . Three 
types of pa ckages have been sele cted in this E I S  to be used for the s to rage 
and d isposal of TRU and low-level wa s tes : 5 5 -ga l l on drums , large meta l boxes 
for wa stes that can be t ranspo rted unshielded , and cylindrical  l ine rs that can 
be p laced in shielded overpacks for transportation ( s ee Table  B . 1 6 ) . 

The unit-dose factors used in this E I S  to estimate the occupationa l dose for 
each hand l ing activity for TRU and low- level wa stes a re shown in Table B . 2 1 
for the radiation l evel s  of  these  was tes that a re p rojected to occur in the 
program . There would be minimal risk  to the popula tion from handl ing these 
was tes because such a c tivities would occur e ither a t  Wes t  Va l ley or at  othe r 
was te p roces s ing and disposal  s ites tha t a re fa i rly long dis tances from the 
genera l population . The unit-dose factors depend on the radiation l eve l s  of 
the wa s tes because d i fferent handling technique s would be requi red to ensure 
comp l iance with ALARA . The waste packages with high surface radiation level s  
( i . e . , greater than about 0 . 2  rem/h)  would b e  ha ndled remo tely whereas those  
with low  radiation leve l s  ( i . e . , less  than 0 . 2  rem/h)  could be  handled d i rectly . 
The handling p rocedures that wi l l  be uti l ized wi l l  be defined more tho roughly 
as the proj ect p rogres ses . 

These uni t-dose factors were obta ined by examInIng the nec e s s a ry a ctivities 
related to loading and unloading rad ioactive wa s te packages on transport 
vehicles  and the radiation field a s soc iated with these  activities ; the radia
tion leve l s  a re cons i s tent with field experience (Mul larkey et a l .  1 9 76 ; 
U .  S .  Nucl . Reg . Comm . 198 1d) . The unit-dose factors fo r TRU and low- level 
was tes a re a s sumed to be the same because the maj or component of  this exposure 
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Table B . 2 1 .  Unit-Dose Factors for Handl ing Transuranic 
and Low-Level Was tes 

Surface 
Radiation Level Unit Occupational Dose 

Package Type ( rem/hour )  (person-mrem/package ) t 1 

5 5 - ga l  d rum <0 . 2  0 . 2  

5 5 - ga l  drum > 10 2 

Liners 1 to 10  10  

Boxes ( 4x4x4 f t )  <0 . 2  10  

Boxes ( 4x4x8 f t )  <0 . 2  10  

t l This  occupationa l dose is  for one handling a ctivi ty , e ither 
loading onto a transport vehic le o r  unloading at a s to ra ge o r  
d i sposal  s ite . 

would be f rom radiation penetrating the waste packages and any waste-handl ing 
shields or overpacks . The penetrating radiation would be s imil a r  for TRU and 
low- level was tes  because the t ransuranic  elements are bas i ca lly a lpha-emitters , 
and a lpha partic les would not penetrate any waste packa ge . The unit-dose 
factors for  boxes a re higher than for 5 5 - ga l lon d rums with equivalent radiation 
levels , due to the bulkine s s  of  these b oxes . 

The occupational doses for hand l i ng TRU and l ow- level was tes  a re estimated by 
multiplying the unit-dose factors by the numbe r  of packages to be handled . 
Table B . 22 gives the number o f  was te packages to be handled for the va rious 
a lternatives . I t  should be recal led that the waste packages would be handled 
four times for  a lternatives l a , 1b , and 2 ,  and two times for a lternative 3 .  
The occupationa l doses for  handl ing the TRU and l ow- level wastes , whi ch a re 
a s s umed to be  the same , a re given in Table B . 23 .  The o ccupational dose for 
a lternative 3 i s  l ower than for the other a lternatives because the was tes 
would be  handled fewer times . Ons i te d i sposal o f  LLW for a l te rnatives l a , 1b , 
and 2 would reduce the occupational doses for handling the TRU and low-level 
wastes by about 20%. 

Population Risk .  The cumulative risk  to the population shown in Table B . 24 
includes the risk  to the population in the vicinity of  West  Val ley for a l terna
tives l a , 1b , 2 ,  and 3 ,  and to the population in the vicinity of the regional 
disposal s ite for a lternatives l a , 1b , and 2 .  A I S -year sto rage perio� is 
a s s umed for ons i te storage of the TRU and low- level was tes for a lternatives l a , 
lb , and 2 .  The short-te rm ( through 100 years ) risks given in Tab l e  B . 24 a re 
s olely those  as soc iated with accidents related to tempora ry ons i te s to rage o f  
was tes followed b y  d i spo s a l  i n  a regiona l buri a l  g round ( alternatives l a , 1b , 
and 2 )  o r  immediate d ispos a l  in the NRC- l icensed buria l g round ( a lternative 3 )  
with resultant a i rb o rne re lease o f  radionuclides . I t  i s  as sumed that there 
would be no release of radionuc l ides from these was tes due to o ffs ite migration 
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Table B . 22 .  Number of Transuranic and Low-Level Wa ste Packages 
for the Various Alternatives 

Radiation Level 
Number of Packages 

Alternative 

l a  

Ib 

2 

3 

Package Type ( rem/hour) TRU 

55-gal drums <0 . 2  1570 

55-gal d rums > 1 0 . 0  2003 

Liners 1 . 0  to 1 0  168 

Boxes ( 4x4x4 ft) <0 . 2  0 

Boxes (4x4x8 ft ) <0 . 2  0 

55 -gal drums <0 . 2  1570 

55-gal d rums > 1 0 . 0  2003 

Liners 1 . 0  to 10 168 

Boxes (4x4x4 ft ) <0 . 2  0 

Boxes (4x4x8 ft ) <0 . 2  0 

55-ga l  drums <0 . 2  1570 

55-gal drums > 1 0 . 0  2003 

Liners 1 . 0  to 10 168 

Boxes (4x4x4 ft) <0 . 2  0 

Boxes (4x4x8 ft) <0 . 2  0 

55-gal drums <0 . 2  1480 

55-ga l  drums > 10 . 0  1953 

Liners 1 . 0  to 1 0  7 5  

Boxes (4x4x4 ft) <0 . 2  0 

Boxes ( 4x4x8 ft) <0 . 2  0 

Table B . 23 .  Occupational Doses fo r Handl ing 
Transuranic and Low-Level Wastes 

Alternative 
Occupational Dose 

(person- rem) 

la 83 

Ib 80 

2 79 

3 38 

LLW 

6670 

6007 

477 

360 

1 90 

2460 

6007 

477 

360 

190 

1570 

6007 

477 

360 

190 

1 480 

585 7 

225 

0 

0 
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Table  8 . 24 .  Cumulative Population Risk 
from Hand ling , Storage , and Dispo s a l  

of  Low-Level Wastes 

Risk (person- rem )  

Alternative 1 00-yea r 1 0 , 000-year 

1a  0 . 1 3 1 40 

1b 0 . 13 4 

2 0 . 1 3 4 

3 0 . 09 4 

within the first 100 years a fter implementation of  this p rogram , except those  
re leases resulting from a c c i dents . The risk  woul d  be l ow due to the very l ow 
p robabi lity that events caus ing the release  of  radionucl ides would occur . The 
r i s k  from a lternative 1a is largest  a s  a result of the s a lt cake . 

Also  given in Tab le 8 . 24 a re the l ong-term ( through 1 0 , 000  yea rs ) population 
ris ks from ( a )  d ispos a l  of  LLW in a regiona l  burial ground and TRU wastes in a 
Federal reposito ry for a lternatives la , 1b , and 2 ,  and ( b )  ons ite disposal  of  
the LLW and  TRU was tes  for a l ternative 3 .  These r i s ks were e s t imated by  
examining the potential  pathways that would result in the movement o f  radionu
c l ides to the a rea surrounding the disposal  s ite . The l ong-term r i s k  for 
a lternative 1a  i s  much larger than for the other a lternatives cons i de red , due 
to the l a rge amount o f  salt  cake containing technetium-99 in the buria l g round 
and the movement of this technetium in groundwate r .  The maj o r  pathways for 
radionucl ide migration for a lternative 1 a  would be groundwater contamination 
and human intrus ion ; for the othe r  a lternatives , human intrus ion would be the 
dominant exposure pathway . 

Nonradiologica l Impa cts 

For any of  the alternatives , less than 1 hecta re ( 2 . 5  a c res ) in a burial  
g round would be  dedicated to  disposal  o f  the wastes generated during the 
p roj ect (LLW only for alternatives l a , 1b , and 2 ;  LLW p lus TRU wastes for 
a lternative 3 ) . The construction-type impacts a s s o c ia ted with this dispo s a l  
would be  ins ignificant . Of the action a lternatives , a l ternative 3 would pre
sent the highest  risk of  worker inj uries and deaths during disposal  ( 9 . 8  and 
0 . 1 1 ,  respectively)  because of  the continued need for workers at  the Wes t  
Val l ey s ite during the 1 0 0  years  of  �ns titutional contro l s . 

For a lternative l a ,  the dispos a l  of  l a rge amounts o f  salt  cake in the regiona l 
bur i a l  ground would have to be  ca re fully controlled s ince nitrates can be 
haza rdous (U . S .  Envi ron . Prot . Agency 1 9 78 ) . In addition , during the l ong 
term when there were no institutional control s , i t  must  be a s sumed that 
eventual ly the s teel d rums containing the salt  cake would rust and that wa ter 
might enter the buria l  t renches and d i s so lve the salt . The nitrate s a lts a re 
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very s olub l e  in water and c a n  become toxi c  under conditions in whi ch they a re 
reduced to nitrites . Domestic  drinking water criteria for nitrates a re 1 0  mg/L 
( a s  nitrogen) (U . S .  Envi ron . P rot . Agency 1 9 7 6 ) . Us ing the same g roundwater· 
model that wa s used for determining potentia l releases  o f  radioactive elements 
f rom the burial ground (Nuc l . Sa fety As soc . 1980 ) , it is estimated that concen
tra tions of nitrate in the stream would be one-thousand times less  than the 
EPA l imit .  

B . 5  TRANSPORTATI ON 

Implementat ion o f  the Wes t  Va l ley HLW demonstration p roj ect would requi re that 
the s o lidified HLW be transported offsite to approved d ispos a l  fa cil ities for 
all a lternatives except 3 and 4 ( in which the wa stes would be disposed ons ite ) . 
The Wes t  Val ley legis lation a l s o  requires that low- level and TRU was tes p ro
duced by  the p roj ect be disposed in acco rdance with appl icable  l i cens ing 
requirements .  I f  the LLW a re not d i sposed ons ite , transportion o f  the was tes 
to a dispo s a l  facil ity would be required . The TRU was tes  would be transported 
o ffs ite fo r alternatives la , 1b , and 2 .  For a lternat ives 1a and 1b , it  is  
assumed that both the HLW after s o l idification and the TRU and l ow- level 
wastes resulting from the var ious a ctivities involved in the s o lidi fication 
p rogram would be sto red ons ite unt i l  disposal  fac i lities became ava i lable , a t  
whi ch time the wastes would be t ranspo rted o ffs i te . For a l ternative 2 ,  the 
interim- form HLW is a s s umed to be transported offs ite shortly a fter p rocess ing 
at West  Va l ley , but the resultant TRU and low- level wastes would be temporarily 
sto red ons i te . I n  this section , various options ava i l ab le for transporting 
a l l  of these  wastes a re d i s cussed , a long with the app l i cable regulations and 
environmental impa cts as they relate to the HLW s o l i d i f i ca tion p rogram . 

B . 5 . 1  Methods o f  Shipment 

The ava i lable methods for shipment o f  the high- level , transuranic ,  and low- level 
was tes a re : 

Truck shipment f rom West  Val ley to a p rocess ing o r  disposal  s ite . 

• Ra i l  shipment f rom West Val ley to a p roce s s ing o r  dispo s a l  s ite . 

. Intermodal ra i l  and truck shipment ( ra i l  shipment for the ent i re route 
might not be pos s ib l e  because some disposal  or s torage fac i l ities do not 
have rail  spurs ) . 

B . S . l . 1  Transporting High-Leve l Was tes 

Currently , no casks have been speci fically des igned and cons tructed for trans 
po rting HLW . However ,  the extens ive experience ga ined in des ign o f  spent- fuel 
casks is  now being empl oyed in design effo rts for HLW casks ; the techno logical 
base for spent- fuel casks is  d i re ctly app l i cable to the technology required 
fo r HLW ca s ks . 

A reference des i gn concept ha s been comp leted for both truck and ra i l  cas ks . 
The concept i s  referred to as  a convertible cask because the ca s ks wil l  have 
inte rchangeable a luminum baskets . A drawing o f  a convertible  cask  is shown in 
Figure B . 1 6 .  In rai l transport , these  basket s - -whi ch wil l  fit  within the cask  
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she l l - - a re cyl inders having five to eight channels , with each channe l a ccommo
dating a s ingle canis te r .  I n  truck t ranspo rt , a sma l l e r  cask  would be used , 
which could accommodate only one canis ter per  t ruck because o f  highway s ize 
and weight res tricti ons . I t  has been assumed in this E I S  that the HLW would 
be transpo rted exclus ively by ra i l . Thi s  a s s umption , howeve r ,  should not be 
interpreted as a recommendation against t ruck transport o f  HLW . The d iffer
ences in radiological impacts between t ransporting the solidi fied HLW by t ruck 
as  opposed to ra i l  is  given in Section B . 5 . 5 . 1 .  The number of  can i s ters per  
ra i l  cask  used  for analyzing the envi ronmenta l  impacts of  HLW transportation 
is  shown in Tab le B . 2S .  

Casks for the Wes t  Va lley HLW a re not being des igned spec i f i c a l ly for this 
p rogram , but rathe r a re being des igned to support the ove ra l l  defense HLW 
p roce s s ing p rogram . The quantity of  HLW a t  We s t  Va lley i s  ve ry sma l l  relative 
to the quantities of HLW at other s ites , so the number of casks requi red 
spe c i f i c a l ly for We s t  Valley is only a sma ll  fraction of the number requ i red 
for the ove ra l l  p rogram . I f  the sepa rated s a l t/ s ludge option is selected , 
only one o r  two ra i l  casks p lus a spare would be requi red to ship a l l  can
isters of HLW p roduced within agout two yea rs . The current estimate of  the 
maximum number of casks requi red to suppo rt the ove ra l l  defense HLW p rogram i s  
26 , a number that i s  p robably una ffected b y  the requi rements fo r Wes t  Va l ley . 
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Table B . 25 .  Number o f  High-Leve l-Wa s te Shipments by Ra i l  

Numb e r  o f  
High-Leve l -Wa s te Number o f  Canisters  
P rocess ing Option Alternative Cani s te r s t 1 p e r  Shipment 

Termina l Form 

Sep a ra ted s a l t / s ludge 1 a  300 7 

Nonsep a ra ted s a l t/ s l udge 1 b  1300  8 

I nte rim Form 

Fused s a l t  2 1 040 8 

Number  o f  
Shipments 

43  

162  

1 30 

t l I n c l udes the wa stes  from both Tank 8D2 (neut ra l ized Purex HLW) and Tank 8D4 
( a c i d i c  Tho rex HLW) . 

B . 5 . 1 . 2  Transporting Transuranic and Low-Level Wa stes  

Low- leve l radioa ct ive wa s tes a re currently shipped p r incip a l ly by t ruc k .  In  
thi s  E I S , a l l  s h ipment s o f  TRU and l ow- leve l wa s tes  a re a s s umed to  be by 
t ruck , rathe r than by ra i l , because thi s  i s  cons i s tent with current p ra c tice 
and because s ome d i s p o s a l  s i tes  do not currently have ra i l  spurs . However , 
use o f  ra i l  t ransport fo r the se was tes  rema ins a viable opt ion because the 
numbe r  o f  s hipments woul d be decreased  s igni f i cantly , thereby reducing the 
envi ronmenta l impacts  a s s o c iated with t ranspo rtat i on . 

Unde r an o l d  p roposed rule (U . S .  Atomic Energy Comm . 1 9 74 ) , comme rcia l ly 
genera ted TRU wa stes  a re to be sent to Fede ra l rep o s i to r ies  fo r interim 
s t o ra ge o r  p e rmanent d i sposa l . A l l  TRU wastes  that a re shipped to  a Fede ra l 
rep o s i to ry a re a s s umed to  be in overpa cks because of  the regu l a ti ons that 
cons ider tox i c i ty o f  transuranic nuc l ide s - -which include neptunium , p l utonium , 
americium , and curium . In  addition , s ome indivi dua l wa s t e  p a ckages o f  LLW may 
exceed the 0 . 00 1 -C i  l imitation fo r Group I radionuc l ides , as currently g iven 
in 49 CFR 1 73 , * and i t  may a l so be nece s s a ry to  t ransp o r t  s ome of the se  wa s tes  
in overp a cks . 

P r i o r  to  s hipment , the TRU and low- l eve l was tes would be p a ckaged in d i s p o s 
able conta ine rs . Three types  o f  was te conta ine rs  a re cons i dered in this  E I S : 
5 5 - g a l lon d rums , l a rge meta l boxes , and cyl i nd r i c a l  l iners  made a s  inserts  to  
ava i lable casks . Whenever p o s s i b le , the was t e s  wou ld be p a c ka ged in 55 -ga l lon 
drums . Wa stes  that  a re too unwieltly would be p a c kaged in boxe s and l ine rs ; 
boxe s would be used fo r unshie lded s hipments a nd l iners  fo r shielded s hipment s .  

*Radioact ive mate r ia l s  a re c l a s s i fied , fo r t ranspo rt a tion purpos e s , into one 
o f  seven transp o r t  groups a ccording to  thei r  potent i a l  haza rd i f  released to  
the envi ronment ; p lutonium and o ther transuranic elements a re c l a s s i fied in 
Transport Group I ,  which  is  the mos t  re s tr i c t ive (U . S .  Dep . Ene rgy 1 9 7 9a ) . 
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If nece s s a ry ,  the wa ste conta iners would then be p laced in ove rpa cks ; a s  
requi red b y  Depa rtment of  Ene rgy regulations , wa stes with dose rates a t  the 
surfa ce of l e s s  than 200 mrem/h would be shipped in unshie lded ove rp a c ks , 
whe rea s  those  with dose rate s a t  the surface greate r than 200 mrem/h would be 
shipped in shie lded overpacks . All  TRU wa stes would be shipped in overpac ks . 
The capacity o f  the overpack  decreases  a s  the amount o f  shielding increa s e s ; 
therefo re , the overpacks would be of  va rious s i zes , based on the amount o f  
shielding they must provide . Fo r the purposes of  this E I S , a n  overp a c k  vo lume 
was se lected for use in cal culating impacts . The ove rpa c ks used in this 
ana lys i s  a re shown in Table B . 26 ;  the capacities  of  the ove rpa cks a re pre sented 
in Tab le B .  27 . The ove rpack  capa c i t ies a re dependent upon the radiation 
level s  of  the waste s . 

B . 5 . 2  Regulations Affecting Transport o f  Ra dioactive Mate r i a l s  

An extens ive a rray of  regulations and j urisdictions apply t o  transport o f  the 
various rad ioactive wa stes that would be gene ra ted during the waste s o l i d i f i 
cation p roj ect . Four Federal agencies a re currently cha rged with respons i
b i lity for  regu] a tions tha t app ly to  the transpo rtation of  radioactive wa ste 
in the Uni ted State s : The Department of  Transportat ion , the Nuclear  Regula
tory Commi s s i on ,  the Depa rtment of Ene rgy , and the Interstate Comme rce Commi s 
sion ( I C C ) . Where ove rlapp ing responsibilities  exist , memoranda o f  unde r
standing have been i s s ued between a genci e s  to define a reas  of respons ib i l i ty .  
I n  addi tion , Fede ra l and state l aws define the l imi ts o f  authority .  

The I CC i s  the p rinc ipa l  autho rity for regulating rate s , cha rge s , and condi 
t ions of  truck and ra i l  services  operating in interstate comme rce . S i nce most  
regulations of  the ICC  are re lated to  the economics o f  transpo rtation , the 
regulatory func tion o f  the I CC wi ll not be d i s cussed further because the 
prima ry concern of thi s document i s  re lated to the envi ronmenta l impacts of  
transpo rt and a s surance that thi s  transpo rtat ion w i l l  be  safe . 

Both the Department of  Transpo rtation and the Nuclear Regulatory Commis s ion 
regulate sa fety in transpo rta tion of  radioactive mate ria l s . Under a Memorandum 
of  Unde rs tand ing , they pa rtition the i r regulatory respons ibi l i t i e s . The 
Depa rtment of Transpo rtation regulates sa fety in transpo rting a l l  haza rdous 
ma terial s - - including hi gh- leve l , transllranic ,  and low- level wa ste s - - and i s  
prima r i ly conce rned with the cond itions o f  carriage and with Type A packages 
of  Type A ( sma lle r )  quantit ies of the se wa stes . The Nuclear  Re gulatory Com
mi s s ion regulates re ceipt , pos se s s ion , use , and trans fer of source , by-product , 
and spe c i a l  nuc lear  ma te ria l ,  includ ing such li censed mate r i a l s  a s  the se 
wa stes . The Commi s s ion is  p rima r i ly conce rned with reviewing de s i gns of 
Type B packagings tha t would be used by l icensed comme rci a l  shippers to ship 
Type B quanti ties  ( la rge quantities ) of  HLW and hi gh-activity TRU and low- leve l 
wa stes . The Depa rtment o f  Ene rgy ha s the autho rity to certify that its own 
packagings for gove rnment or gove rnment- contracto r shippe rs meet the require
ments of the Depa rtment o f  T ransportation . In  a c cordance with the Memo randum 
o f  Unde rstanding for  thi s p roj ect , the Depa rment o f  Ene rgy wi l l  consult with 
the Nuc lear  Regulato ry Commi ss ion on transportat ion of  rad ioactive mate ria l s . 

Providing for adequa te cont rol of rad iation i s  a requi rement tha t must be met 
when transporting radioactive mate rial . Radiation contro l limits a re me t by 
p rovi ding the neces s a ry shielding to reduce external rad ia t i on leve l s  to 
within the a l lowab le l imits . Because the We st Va l ley wa ste s  would p robab l y  be 
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Table B . 26 .  Overpacks Used to Transport Transuranic and 
Low-Level Was tes  

Equiva lent 
Overpack Shielded Empty Weight 

Identi f i cationt 1 C a s k  Type Thi c kne s s  ( crn )  ( kg )  Company 

Super T iger™t 2  End Load 1 . 3  Steel 6 , 800 U . S .  Ecologyt3 

CNS- 1 4- 1 90 Top Load 7 . 0  Lead 2 7 , 400 Chern-Nuclear 

CNS-4-85 Top Load 8 . 6  Lead. 1 9 , 100 Chern-Nuclear 

S 3 - 208 Top Load 7 . 6  Steel 1 9 , 1 0 0  U . S .  Ecol ogy 

CNS- 1 4 - 1 95H Top Load 7 . 0  Lead 1 8 , 000 Chern-Nuclear 

t1 The overpacks given in thi s table a re not meant to indi cate p re ference for 
spec i f i c  companies , but were used to analyze the impacts a s s o c ia ted with 
t ranspo rtation o f  these wastes . 

t2 The Super Tiger i s  not l i kely to be recerti fied . 

t3 Formerly Nuc lear Engineering Company (NECO ) . 

Table B . 27 .  Shipment Pa rameters for Transuranic and Low-Level Was test 1 

Packages �er Shi�mentt2 

Number of 

Surface Liner 
Low-Specific-Activity 

Radiation Number of Capacity 
Boxes 

Type of Waste Level Overpack Drums ( ft3 ) 4x4x8 ft 4x4x4 ft 

LLW <200 mrem/h None 120t3 1 1 1 3  

TRU <200 mrem/h Super Tiger 42 3 

TRU or LLW 1 to 10 rem/h S3-208 or 200 
CNS - 1 4 - 1 95H 

TRU or LLW > 1 0  rem/h CNS - 1 4- 1 90 1 4  

TRU or LLW > 1 0  rem/h CNS-4-85 4 

t 1 Includes only the categories of transuranic and low-level wastes proj ected to be transported 
fo r this program and analyzed in this EIS . 

t2 Only one package type per type of waste shipment-- i . e . , for low-level wastes with a surface 
radiation level <200 mrem/h ,  either 120 drums or 1 1  4x4x8-ft boxes or 13 4x4x4-ft boxes a re 
shipped per truckload . 

t3 Two exceptions fo r this category ( low-level wastes <200 mrem/h) a re :  ( 1 )  52 drums o f  sulfate 
s ludge per shipment due to weight res trictions , and (2 )  42 drums of salt cake per shipment 
because Type B packaging (e . g . , Super Tigers ) might be required . 
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shipped in vehicles cons igned for exclus ive use , the fol lowing dose l imit s  
specified i n  49 CFR Pa rt 1 7 3 . 393 apply : 

• 1000 mrem/h a t  3 ft from the externa l s urface o f  the pa ckage (closed 
t ransport vehicle only) . 

• 200 mrem/h at any point on the externa l s urface of the vehicle  ( closed 
transport vehicle only ) . 

• 10  mrem/h a t  6 ft from the externa l surface o f  the vehicle . 

• 2 mrem/h in any norma lly occupied pos it ion in the vehicle . 

Bas ed on these constraint s , certa in o f  the was te packages could be shipped 
unshielded whereas  others would require additional shielding . 

In addition to the Federal agency regulations , state s  and local governing 
bodies have prohib ited or res tricted transport of radioactive materi a l s  
through thei r  j urisdictions . The impacts of s uch regulations o n  the Wes t  
Valley program cannot b e  as sessed at this time but a re not anticipated to 
pre sent insurmountable obstacles . 

A maj o r  cons iderat ion in evaluating the environmenta l  impacts and costs a s so
c iated with transporting the wastes from Wes t  Valley i s  the tota l weight o f  
the shipment . F o r  t ruck transportation , the gross  vehicle we ight of shipments 
is  limited by s tate laws to about 80 , 000 lb . Thi s  l imitation i s  more stringent 
in many states , and shipments in exces s  of 80 , 000 lb may require special per
mis sion . In this E I S , it  i s  assumed that all  e fforts would be taken to limit 
the tota l weight o f  shipments to about 80 , 000 lb o r  les s . However ,  s ince some 
shipments would require heavy overpa cks to reduce the surface radiation to 
a llowable levels , a few s hipments in exce s s  o f  80 , 000 lb might occur . 

B . S . 3  Routes 

Potential t ruck and rai l  routes will be discussed only for the a rea in the 
vicini ty of Wes t  Valley . D is cus s ion of specific  routes that are a long d i s 
tance away from Wes t  Valley becomes d ifficult , i f  n o t  impos s ible , because o f  
the very large number of potential routes and becaus e the des t ination o f  the 
Wes t  Va lley wastes has not been decided . 

B . S . 3 . 1 Truck Routes 

The U . S .  Department of Transportation ( 198 1 )  ha s recently adopted regulations 
regarding routing requirements for highway shipment of radioa ctive was tes . 
These regulations require that shipments be made on p referred highways , which 
a re defined as  interstate highways not specifically disapproved by s tates and 
state and loca l highways des ignated by the s ta tes . The only deviations from 
p referred highway routes a re for emergencies , neces s a ry stops , and for routes 
that a re the only existing ones between a given origin and destination . In 
a ccordance with these  regulations , t ruck shipments from Wes t  Valley would be 
routed as quickly as  poss ible to a p re ferred highway selected by the State of 
New York or to an interstate highway not specifically disapproved . Pos s ible 
routes that may be considered from Wes t  Valley a re shown in Figure B . 1 7 .  
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B . 5 . 3 . 2  Ra i l  Routes 

The Depa rtment of Transpo rtation has no s imilar routing regulations p roposed 
for ra il shipments ; howeve r ,  rai l  routes a re mo re restricted owing to the 
ex is ting tra c k  locations . The track  servic ing the West  Va lley s ite is a spur 
off of  the Che s s ie System (Baltimo re and Ohio )  (Figure B . 1 8 ) . The poor condi
tion of  thi s spur  wa rrants cons ideration prior to  its  use in  this  p rogram . I f  
the was tes we re to be s hipped southwa rd , the Ches sie  track  could  be used to 
carry the wastes  into Pennsylvania .  I f  the wa stes were to be shipped wes t ,  
the Che s s ie Sys tem could inte rchange with Conra i l  a t  Salamanca . I t  would a l so 
be pos s ible to move the wa stes north and interchange with Conra il  at Buffalo . 

B . 5 . 4  Sabotage 

The pos s ib i l ity that terrorists  might sabotage a s hipment o f  high- level radio
a ctive wastes  fo r the purpose o f  either dispers ing o r  threatening the dispersa l  
o f  the wa stes ha s been given increas ing attention from the government , news 
media , and public . Pa rt o f  this attention p robab ly stems f rom fear concerning 
the word "nuc lea r . "  Only the threat to d isperse radioa ctive wastes for con
tamination i s  cons idered a viable a ction by terro rists . The ft of  the radio
a ctive wa stes in itsel f ,  without intent to disperse , is  not cons idered a 
viable option because the wa stes have neither monetary va lue nor suffic ient 
fis s i le ma terial content for even a c rude nuclear bomb . 

Unauthorized penetrat ion of  the HLW casks wi l l  p robab ly require energy
intens ive techniques , such a s  the use o f  explos ives or  some mechani cal devices , 
because special too l s  and heavy equipment a re no rma l ly required to sa fely 
handle  and open these casks . Because of  the mas s ive s i ze o f  the pa ckages and 
the p robable uncerta inty of the saboteurs in p rope rly plac ing the exp l o s ives 
(deta iled knowledge of the des ign features of  the package , a ccess  to it , and 
other logistical  cons ide rations ) ,  the l i kel ihood of succes s ful sabotage i s  
extremely low .  The u s e  of  hands -on mechanical techniques (e . g . , g a s  cutting 
torches , power saws , burn-bars ) would a ls o  be unattractive because the levels  
o f  externa l penetrat ing radia tion nea r the exposed wastes would ki l l  the 
terro rists but would not disperse the contents . 

The uncertainties o f  success would p robab ly cause a terrorist to select another 
means o f  exp ress ing his  demands other than the d i spersal  o f  HLW . Furthermore , 
i f  a terrorist  tries to break open a cask  with energy- intens ive devices , the 
immediate nonradiological e f fects o f  a sabotage attack in a densely populated 
a rea would be as s ignifi cant o r  mo re s igni f icant than the radiological effects 
(U . S .  Nucl . Reg . Comm . 1 98 0 ) . 

B . 5 . 5  Envi ronmental Impa cts 

Transpo rting the was tes from Wes t  Va l ley would produce environmental impacts , 
resulting from both the radio logical cha ra cter o f  the wa stes and the non
radiological aspects of transpoFtation such as inj uries from traffic  acc idents 
and latent effects from p o l lutants caused by the combus tion of diesel fuel . 
The impacts d i s cus sed in this section inco rporate those resulting from both 
normal transport and acc idents . These  transpo rtation impacts are based on 
assumed distances from West  Va l ley to locations for dispos a l  o r  further p roc
e s s ing . I f  the actua l distances were subs tant i a l ly different from those  used 
in this analys i s , the impacts would be increased or dec reased by the amount o f  
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Figure B . 1 7 .  Pos s ib l e  Routes for Truck Shipment of 
West Va l ley Was tes . 

HORNEL.L. 

NEW YORK 
---- - - ----

PENNSYLVANIA 

Figure B . l B . Pos s ible Routes for Rai l  Shipment o f  
West Val ley Wastes . 
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this deviation-- fo r  example , doub l ing the distances would double mo st of  the 
impacts . The assumed d i s tances a re :  ( a )  640 km from Wes t  Va l ley to a regiona l 
buria l ground , (b ) 1600 km from Wes t  Va l ley to an o ffs ite Fede ra l wa s te facil ity 
( fo r  a lternative 2 ) , and ( c )  4800 km from Wes t  Va l l ey to a Federal repos itory .  
Use o f  the burial  grounds a t  Wes t  Va l l ey would el iminate the impacts a s s o ciated 
with t ransporting LLW . 

B . s . s . 1  Radiological  Impacts 

Radiological impacts would result from movement o f  radioactive ma terials  
through a reas o ccup ied by  people because low level s  o f  radiation would pene
t rate the wa ste conta ine rs and overpacks and expose the nea rby surrounding 
populations . In this E I S , radiological impacts a re divided into the o c cupa
t ional dose received by  t ranspo rt c rews and the short-term population dose  
received by  the general population l iving nea r the routes o r  t ravel ing on  the 
routes used for transporting the wa s tes . Impacts a re further d ivided into 
those  resulting from no rmal t ransport and those resul ting from acc ident s . 

The radiological impacts f rom transportation were ca l culated us ing the unit
dose factors shown in Table  B . 28 for transportation of  the HLW by rail  and 
Tab le B . 29 for t ransportation o f  the XRU wastes and LLW by t ruc k .  The unit
dose facto rs are the radiological doses a s s o c ia ted with transpo rting the 
radioactive material  one kilometer o r  the dose per hour resulting from s top
ping during trans i t . Separate unit-dose f a cto rs were calculated for no rma l 
transport and for accidents . 

The unit-dose factors for the TRU was tes and LLW a re nea rly the same because 
the maj o r  component of this exposure is  from rad iation that penetrates the 
waste pa ckages and any overpa cks o r  casks . The penetrat ing rad iation would be 
s imila r for the TRU and low- level was tes because both TRU and low- level wa stes 
a re a s s umed to have s imilar  concentrat ions o f  gamma -emitting nuc l ides . These 
unit-dose  factors were obta ined with the aid  o f  a comp rehens ive computer code 
(RADTRAN- I I )  (Taylor and Daniel 1980) , which cons iders a l l  aspects of  trans
portat ion and eva luates radiological  impacts to all population groups affected 
by the shipment of radioactive materia l .  The unit-dose factors were cal cu
lated us ing specific  deta i l s  perta ining to the types of was te at Wes t  Val ley , 
such as  estimated surface exposure rates o f  va rious waste forms and a s s o c iated 
radionuc l ide invento ries . Many o f  the pa rameters such as  population dens i ties , 
velocities  o f  trave l , and meteoro logical data were based on recommendations of  
the U .  S .  Nuclear  Regulatory Commiss ion ( l 9 7 7 a )  and the RADTRAN- I I  user ' s  
manual (Taylor and Dan iel  1980 ) . 

For no rma l t ranspo rt , the criti cal pa rameter in determination o f  the unit-risk  
factor i s  the radiation expo sure at 6 feet from the edge o f  a vehicle . For  
example , the exposure at 6 feet from the vehi c l e  used to haul the HLW , both 
termina l and interim forms , i s  dependent on the sol id i f i cat ion a lterna tive 
chosen . The exposure from the s epara ted salt/s ludge glass  is a s s umed to be 
the regulatory l imit of 1 0  mrem/h at 6 feet . The nonsepa rated salt/ s l udge 
glass  and fused salt  a re estimated to p roduce exposures one-ha l f  of this 
regulatory l imit . The expo sure at 6 feet for TRU and low- leve l was te s  is 
dependent upon the exposure at the surface of the waste  pa ckages and on the 
pos s ible use of shielding during transpo rtation . Radiation leve l s  cons istent 
with experience for  transpo rtation of radioactive was tes we re used in this 
ana lys is (Mul la rkey et a l . 1 9 7 6 ; u . S .  Nuc l . Reg . Comm . 1 9 8 1 d ) . The radiation 
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Tab le  B . 28 .  Uni t-Dose  Factors  for Transport  o f  
Hi gh-Leve l Wa stes  b y  Ra i l  

High-Level Waste 
Proce s s ing Optiont2 

Terminal Form 

Separated s a lt/ s ludge 

Nonseparated salt/ s ludge 

Interim Form 

Fused salt 

Occupational 
(person

rem/ kIn )  

Normal Transport 

Offlink 
(person

rem/kIn) 

1. 7 x 10- 5 

S . 3  x 10-6 

S . 3  X 10-6 

Popul ationt' 

Onlink 
(person

rem/ kIn) 

6 . 0  X 1 0 - 7  

3 . 0  X 1 0 - 7  

3 . 0  X 10-7 

Stops 
(person
rem/ h ) t 3  

0 . 12 

0 . 06 

0 . 06 

Accidents 

Lo s s  of 
Shielding 

(person
rem/kIn) 

1 . 0  x 10- ' 2  

2 . S  x 1 0 - 1 3  

2 . 6  x 10_ 1 3  

Loss o f  
Contents 
(pers on-

rem/kIn) 

2 . 1  x 10-9 

6 . 6  x 1 0 _ ' 0  

1 .  7 x 1 0 _ 1 0  

t 1  Terminology :  Offl ink refers to people res iding near the transport routes , onlink to people travel
ing On the routes , and stops to people exposed while the transporting vehicle is stopped . 

t2 The unit-dose factors are based on a composite of the wastes in Tank SD2 (neutra lized Purex HLW) 
and Tank SD4 ( a c i d i c  Thorex HLW) . 

t3 E i ght hours of stopping a s sumed for every 3200 kIn of travel . 

t4 The o c cupational d o s e  for ra il shipment is ext remely low due to the d i s tance between the rail crew 
and the HLW c a s k .  

Tab le B . 29 .  Uni t-Dose Factors  for Transport  o f  Transurani c and 
Low-Level Was tes by Tru c k  

Normal Transport Acc idents 
POEulationt ' Lo s s  o f  

O c cupational Offlink Onlink Stop s Shielding Loss of Contentst3 

Low-Level (person- (person- (person- (person- (person- �e r s on-rem/kIn) 

Waste Form rem/kIn) rem/kIn) rem/kIn) rem/ h ) t 2  rem/kIn) LLW TRU 

Salt cake 5 . 4  x 1 0 - 5  2 . 7  X 1 0 - 5  1 . 3  X 1 0 - 5  1 . S  x 10-2 1 . 1  x 1 0 - 9  5 . S  x 1 0 - 8  NA 

Other TRU o r  LLW : 

< 0 . 2  rem/h 5 . 4  x 1 0 - 5  6 . S  x 1 0 - 5  3 . 2  x 1 0 - 5  4.5  x 10-2 2 . S  x 1 0 - 1 2  1 . 4  x 1 0 - 9  2 . 0  x 1 0 - 9  

0 . 2  to 1 . 0 rem/h 5 . 4  x 1 0 - 5  6 . 9  x 10-6 3 . 3  x 10-6 4 . 5  x 10-3 4 . 6  x 10- 1 2  l o S  x 10-9 2 . 6  x 10-9 

1 . 0 to 1 0 . 0  rem/h 5 . 4  x 1 0 - 5  1 . 1  x 1 0 - 5  5 . 2  x 10-6 7 . 2  x 1 0 - 3  2 . 2  x 1 0 _ 1 6  2 . 7  x 1 0 - 9  3 . 3  x 10-9 

> 1 0  rem/h 5 . 4 x 1 0 - 5  1 . 1  x 10-5 5 . 2  x 10-6 7 . 2  x 1 0 - 3  3 . 7  x 10_ ' 6  3 . 0  x 1 0 - 9  3 . 5  x 1 0 - 9  

t 1  Terminology : Offlink refers to people res id ing nea r  the transport route s , onlink to people traveling on the 
route s ,  and stops to people exposed while the transporting vehicle is stopped . 

t2 E i ght hours of stopping a s SUmed for every 3200 kIn of trave l .  

t 3  Impacts a r e  different for transuranic and low-level wa stes due t o  the transuranic element s . NA not 
applicab l e . 
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leve l s  for all  shipments of  radioactive materia l s  would be in  comp l i ance with 
the regulatory l im i t  of  1 0  mrem/h at  6 feet  from the edge of  the  vehi cle . 

The re a re gene ra l ly two types  o f  accidents that could occur to the ra d i oac tive 
materia l pa ckage during t ransporta t i on :  ( 1 )  acc idents invo lving the l o s s  and 
d i s pe rs a l  of s ome of the contents and ( 2 )  acc idents resulting in a l o s s  of  
shielding p rovided by the  pa ckage and  ove rpa ck . The radiati on risk  from 
a c cidents can be e s t imated by mul tip lying the radi a t i on e ffects from the 
va rious acc idents by the p robabi l i ty that these  a c c i dents wi l l  occur . 

To ca lculate the uni t-dose factors fo r a c c i dents , a s s umpt ions had to be made 
rega rding the amount of material  that might be relea s ed in an accident . The 
TRU and l ow- leve l wa s te relea ses  a re ba sed on a repo rt of the U . S .  Nuc lea r 
Regulatory Comm i s s i on ( 1 9 7 7a ) , but the relea s e s  fo r HLW a re e s t imated from 
expe rimenta l data . Te s ts at Sandia Labo ra tories  have indi ca ted that ca s ks 
wi l l  sustain cons i de rable impacts  witho ut releas ing the i r  contents (Jeffe rson 
and Yo shimura 1 9 78 ) . The inunob i l i zed fo rm o f  HLW a l s o  p rec ludes s igni f i cant 
release of materia l .  Thes e  two fa cts , coup led with the fact  that it is d i f f i 
cul t  t o  suspend any released materia l , p rovide j us t i fication fo r a s suming a 
sma l l  rel ea s e  o f  mate r i a l  fo r ana lys i s  o f  accidents . The unit - do s e  facto r for 
an a c c i dent in which only shielding of the cas k  i s  lost i s  c a l culated us ing 
the s ame methodology as that given in the 1 9 7 7  NRC report . The p robab i l i t i e s  
fo r accidents used in this  ana lys i s  a re given in C l a rke et  a l . ( 1 9 7 6 ) . 

High- level wa stes  have not been shipped in the Uni ted States . Howeve r ,  spent 
fue l has been shipped in casks  s im i l a r  to  tho s e  p roj ected to  be used for 
t ransporting the HLW from We s t  Va l ley . Although there have been severa l 
se ri ous acc idents invo lving spent fue l c a s ks , these  a c c ident s have neve r 
involved a re lease  o f  radioactivity to the envi ronment . Th i s  p rovides add i 
t i ona l support  t o  the a s s umed l ow p robabi l i ties  f o r  accidents invo lving HLW 
that would release  radioactivity . 

The envi ronmenta l impacts  a s s o c ia ted w i th transportation a re obta ined by 
mul t ip lying the uni t-dose fa cto rs by the tota l k i l ometers t rave led . To calcu
l a te the impacts  a s s o ciated with impl ementing a specific  a lt e rnative , the 
a s s o c ia ted wa s te volumes mus t  be identified and the impacts  summed .  The 
number of s hipments o f  HLW fo r each a l ternative a re g iven in Table B . 25 ;  the 
c o r responding numbe r  o f  shipment s of TRU wa s tes  and LLW can be obta ined by 
combining the numbe r  of was te packages fo r each alte rna t ive in Table  B . 22 with 
the s hipment p a rameters  i n  Table  B . 2 7 .  

The radiological  imp a c t s  for alternatives l a , 1 b , and 2 
cond i t i ons and a cc idents a re sununa rized i n  Tab le B . 30 .  
rad iological  impacts  fo r the different was te fo rms (HLW , 
a re g iven fo r no rma l t ransport  cond i tions in Table  B . 3 1  
Table  B . 32 .  

fo r no rma l t ransport 
A b reakdown of the 
LLW , and TRU was te s )  
and fo r a c c ident s i n  

I f  the HLW were t ransported b y  t ruck rather than b y  ra i l , the radiological  
imp a cts  for a l te rnatives l a , 1b , and 2 would increase because more  s h ipments  
would  be required . Population doses  for  norma l t ransp o r t  would inc rease in  
p ropo rtion to  the increase  in numbe r  o f  shipments required . Population doses  
a s s o c ia ted with truck t ransport o f  HLW a re e s t imated to  be 460  person- rem for  
a lterna t ive 1 a  ( 300 s hipment s ) , 960  pe rson- rem for a l te rnative 1b  ( 1 300 ship
ments ) ,  and 1 200  person- rem for  alternative 2 ( 1 040 shipments ) .  Thi s  compares 
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Tab le B . 30 .  Summary o f  the Radio logical  Impacts 
from Transportationt 1 

Occupationa l  Do se 
P02ulation Dose 

(person- rem) Norma l 

2 1 0  290 

200 340 

200 370  

(:eerson-rem) 

Accident 

2 x 10-2 

1 x 10-2 

1 x 10-2 

t 1 Inc l udes hoth the radio logica l impacts from no rma l (nona ccident) and 
accident transpo rt conditions . 

with 66 pers on- rem fo r a lternative l a , 120 pers on-rem for alternat ive 1b , and 
1 5 3  person-rem for a lternative 2 for rai l  t ransport of HLW . The occupa tiona l 
doses would a l s o  increas e .  The o ccupational doses for truck transpo rt of HLW 
a re estimated to be 60  person- rem fo r a lternative l a , 260 pers on- rem for 
al ternative 1b , and 330 pers on- rem fo r a lternat ive 2 .  Thi s  compa res with an 
occupationa l do se  o f  less  than 1 person- rem for HLW transport by rail  fo r 
these a l terna tives . 

The rad iological  impacts a s s ociated with HLW transport accidents would not 
va ry s ignificantly because the increase in the likel ihood of an accident to 
occur  (due to mo re shipments )  is  offset by the lower consequences (due to less  
HLW per shipment ) .  

The radio logica l impa cts from waste transportat ion do not vary greatly among 
the a lternatives . Mos t  of the shipments are of TRU was tes and LLW , whi ch a re 
nearly the same for a l l  the a l ternatives because the maj o rity of these was tes 
re sults from a ctivities that a re common to a l l  a lternatives - - i . e . , the decon
tamination of the existing reproces s ing plant prior  to instal lation of the 
s o l idification equipment and the fina l decontamination and decommis s i oning . 
I t  should a l so  be noted that the cumulative radio logica l impacts from t rans 
porta tion are dominated by the TRU was tes due to the number of  shipments and 
the distances a s s umed . 

The p opulation dose i s  sma l lest  for a lternative 1a  because a maj o r  cont ributor 
to the dose i s  from the transportation o f  HLW and the number o f  shipments of  
HLW i s  s i gnifi cantly lower fo r a lternat ive 1a  than for a lternat ives 1b and 2 .  
The population dose for alternat ive 2 is  greater than for a lternat ives 1a  
and 1b because use o f  the interim was te - fo rm a lterna tive requires the HLW to 
be shipped twice : from West Val l ey to a Federa l was te fac i li ty s ite and from 
the was te fac i lity to a Federa l repos itory a s s umed to be 4800 km away . The 
amount o f  radioactive was tes p roduced at a Federa l waste fac i lity in proce s s 
ing the HLW from the interim form to the termina l form would not s igni ficantly 
ir� rease the volume of TRU and low- level wastes over that predicted to occur 
at We st Va l ley for a l ternative 2 .  It  has been a s s umed in this EIS  that the 
TRU and low- level wastes result ing from p rocess ing the interim HLW to a 
terminal fo rm would be handled a l ong with the other wastes generated a t  a 
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Table B . 3 1 . Radiological Impacts f rom 
Normal Transporation 

Number of Distance Dose (Eerson- rem) 
Alternative Waste Form Shipmentst 1 (km) Occupation Population 

1a HLW 43 R 4800 < 1 t2 66 
TRU 573 T 4800 150 180 
LLW 1576 T 640 55 43 

1b HLW 162 R 4800 < 1  120 
TRU 573 T 4800 150 180 
LLW 147 1 T 640 5 1  39 

2t3 HLW 130 R 1 600 <1 33 ( 162) (4800) « 1 )  ( 120) 
TRU 573 T 4800 150 180 
LLW 1454 T 640 50 37 

tl R refers to railcar loads , T to truckloads . 
t2 The occupational dose during transportation is low due to the distance 

between the HLW and the train crew. 
t3 The radiological impacts for alternative 2 are for shipping the interim

form HLW 1600 km to a Federal waste' facility for final processing , 
followed by shipping the terminal form 4800 km to a Federal repository; 
the impacts for the transuranic and low-level wastes generated at West 
Va lley are for shipping these wastes to appropriate disposal sites . 

Table B . 32 .  Radiologica l Impacts from 
Accidents During T ransportation 

Dose (Eerson-rem) 
Number of Distance Loss of Loss of Alternative Waste Form Shipmentst1 (km) Shielding Contents 

1a HLW 43 R 4800 2 x 10-7  4 x 10-4 
TRU 573 T 4800 1 x 10-6 9 x 10-3 
LLW 1576 T 640 9 x 10-5 7 x 10-3 

1b HLW 162 R 4800 2 x 1 0 - 7  5 x 10-4 
TRU 573 T 4800 1 x 10-6 9 x 10-3 
LLW 147 1 T 640 1 x 10-7 3 x 10-3 

2t2 HLW 130 R 1600 5 x 10-8 4 x 10-5  ( 162) (4800) (2 x 10- 7 )  ( 5  x 10-4)  
TRU 573 T 4800 1 x 10-6 9 x 10-3 
LLW 1454 T 640 8 x 10-8  3 x 10-3 

t1 R refers to railcar loads , T to truckloads . 
t2 The radiological impacts for alternative 2 are for shipping the interim

form HLW 1600 km to a Federal waste facility for final processing , 
followed by shipping the terminal form 4800 km to a Federal repository; 
the impacts for the transuranic and low-level wastes generated at West 
Valley a re for shipping these wastes to appropriate disposal sites . 

" 
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For perspective , the population exposed to the ra dia
thes e  radioa ctive wa s tes would  receive in  excess  of  
natura l background radiation . 

The maximum dose to a member of  the gene ra l pub l i c  resulting from a transpor
tation accident is predi cted to be 0 . 6  rem for a l ternative 1a  and 0 . 2  rem for 
a l ternatives 1b and 2 .  This dose results from a very severe a c c i dent involving 
the transport of  s o l idi fied HLW . This estimate i s  ba s ed on the a s sumption 
that the individua l would  be exposed for a tota l of one hour a s  a result of  

, thi s  accident ; 0 . 25 hours at  5 m ,  0 . 25 hours at  10 m ,  and  0 . 5  hours at  15 m .  
These times and d i s tances a re bel ieved to be conserva tive . Alternative 1 a  
would have a higher dose than the other two a lterna tives s ince each canister 
has a higher concentration of  radioactivity . Corresponding population doses 
from thi s  accident would be 6 person- rem for a l terna tive 1 a  and 2 person- rem 
for a l terna tives 1b and 2 ,  a s suming that this accident would cause 10 people 
to be exposed to the same extent a s  the maximum individua l .  Perspective on 
the maximum individua l doses  resulting from transportation accidents can be 
gained by the following two facts . The annua l dose in  the United S tates from 
natura l ba ckground s ources i s  about 100 mrem , and a che s t  X- ray del ivers a 
dose of  about 25 mrem . 

I f  such an accident occurred whi le the rai l  cars  were c ro s s ing a river , the 
cask could fall  into the river caus ing contamination to be spread to the sur
rounding a rea . The radiation exposures from this accident would be s imilar  to 
those given above except for the population dose for a l te rnative 2 .  The 
population dose for a lternative 2 is es timated to be 40 pers on- rem . This 
estimate was obta ined  us ing the a s s umpt ions g iven in  the 1 9 7 7  report of  the 
U . S .  Energy Resea rch and Development Admin i stration , supp lemented with data 
from Smith and Ro s s  ( 19 75 ) . The amount of  activity released to the river in a 
24-hour period i s  a s sumed to be 1 x 10- 4 of the contents of  the cask  carrying 
fused  s a l t .  The river i s  a s s umed to have a flow of  600 m3/ s  ( 2000 ft3/ s )  and 
to supp ly drinking water to 200 , 000 people . Thes e  a re cons idered to be con
serva tive a s s umptions . The population dos e s  resulting from thi s  accident for 
a l ternatives 1a  and 1b via the water pathway would be les s than thos e  from 
d i rect i rradiation which were given p revious ly . 

The p robab i l i ty for such a s evere acc ident i s  estimated to be less  than 
9 x 10- 1 0 per ki lometer . The conditional probab i l i ty that this accident would 
occur whi le cro s s ing a river is estimated to be 2 x 1 0 -6 (Clarke et al . 1 9 76 ) . 
Thus , these severe transportation acc idents involving HLW would have a negl i 
gible cont r ibution to the overall  r i s k  of  transporting radioactive materia l s . 

B . 5 . 5 . 2  Nonradiological Impacts 

The nonradiological  impacts of  transpo rting the was te s  are not related to the 
radioactive nature of the was tes but a re thos e  impacts that would occur from 
the transport of any type of cargo . Such impacts result  from vehicular emi s 
s ions and accidents . 

To compa re vehicular emi s s i on� to current p o llution s tandards , the emi s s i ons 
resulting from the hourly p a s s ing of one diesel-powered truck o r  one railcar  
pulled by a diesel  locomotive were used  to calculate an average air  p o l lution 
concentration (Tab le B . 33 ) . Current estimates of  the total number of  truck
loads required for each of the three a l ternatives invo lving the transport o f  
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was tes  ( l a , 1b , 2 )  a re about 2000-2200 (Table B . 34)  and the period of time 
during whi ch these was tes would be transported i s  in excess  of three years ; 
therefore , i t  i s  doubtful that the a s s umption o f  one truck per hour would be 
exceeded . Emi s s ions related to t rain transport o f  the was tes would be about 
the s ame . Al though the emis s ions resul ting from diesel fuel combus tion , per 
rai l ca r ,  exceed those of a diesel truck , the number of ra i l ca r  loads involved . 
would be comparably sma ller ( see Table B . 34) . Thus , the time between tra ins 
would be greater and the concentra tions s hould not exceed those a s soc iated 
with trucks . In addition , tra ins produce less  fugitive dus t because the i r  
wheels  travel o n  ra i l s . 

The concent rations o f  a l l  pol lutants s hown in Table B . 33 are be low current a i r  
qua l i ty s tandards ( U . S .  Envi ron . Prot . Agency 1 9 7 7 ) , and the pollutants a re 
therefore assumed to cause no harmful effect s . Although it i s  recognized tha t  
the trucks and tra ins transport ing Wes t  Val ley was tes  would use a portion of 
the a l l owable air qual ity increment , i t  is  not fea s ible here to calculate the 
e ffects of othe r vehi cles  us ing the same routes . On the bas i s  of the impacts 
from these  pol lutant s , i t  is also not poss ible to clearly choose an envi ron
menta lly p re ferred a lternative from among the a lternatives involving the 
transpo rt of wa s tes . The pollution impa cts would be in p roportion to the 
d i stances traveled . As can be seen in Table B . 34 ,  the distances a s s o ciated 
with each of these  a lternatives would not di ffer greatly . The impacts associ
a ted with the termina l - fo rm a lternative 1b (nonsep a ra ted s a l t/ s ludge ) would be 
somewhat mo re than those  a s s ociated with the reference alternative 1a . The 
impacts  a s s ociated with the interim- form alternative 2 would be s l ightly 
greater than those a s sociated with a lternatives 1a  and 1b because  it would be 
neces s a ry to transport the HLW twice--the interim form from Wes t  Valley to a 
Federal was te fac i l ity and the termina l  form to a Federal repos itory .  

The nonradiological impacts of accidents during transport o f  the wastes a re 
more eas i ly defined in terms o f  deaths and inj uries . I f  it  is  a s sumed tha t  
the potentia l for transportation accidents invo lving shipments of radioactive 
wa stes i s  comparable to that for general truck and rail t ransportation in the 
United States , 1 . 1  t ruck accidents for every mil lion kilometers and 9 . 3  rai l 
car  a c cidents for every ten mi ll ion kilometers t raveled would occur (Table B . 35 ) 
( C l a rke et a1 . 1 9 76 ; U .  S .  Atomic Energy Comm . 1 9 72 ) . Each truck accident 
would result in about one inj ury and no deaths , and each railcar  a c cident 
would result in about three inj uries and no deaths ( see Table B . 35 ) . Based on 
these rates , about s ix inj uries for every ten million kilometers and about 
three deaths for every hundred mill ion kilometers traveled would occur if the 
wastes were shipped by truck , and about three inj uries for every mill ion 
kilometers and about two deaths for every 10 mil110n kilometers traveled would 
occur i f  they were shipped by railca r .  

A comparison o f  the risks for each o f  the a lternatives i s  s hown i n  Table B . 34 .  
No fata lities a re l ikely t o  result from any o f  the alternat ives , but a few 
inj uries would be expected . The impacts from accidents would be somewhat 
higher for a l ternative 1b than for the reference alternative 1 a  because there 
would be a la rge increase in the number of HLW shipments and only a s l ight 
dec rease in LLW shipments . For a l ternative 2 ,  the impacts would be s l ightly 
larger than those for alternatives 1a  and 1b because the HLW would be trans
ported twi ce . For perspective , about 5 0 , 000 people die each yea r  a s  a result 
o f  transportation accidents on the nation ' s  highways , and 100 times a s  many 
a re inj ured . 
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Table B . 33 .  Comparison of Calculated Vehicular  
Pol l utant Concentrations and 

Air Qua l i ty S tandards 

Pol lutant 
Concentrationt 1 

Ci!g/m3 ) Prima ry Standardt2 
(�g/m3 ) Truck Rail  

Pa rticulatest3 0 . 63 0 . 09 260 (24-hour )  

S02 0 . 02 0 . 05 365 (24-hour )  

N02 0 . 06 0 . 3  1 00 ( annua l mean) 

Hyd rocarbons 0 . 02 0 . 09 160 (3-hour) 

CO 0 . 1  0 . 1  40 , 000 ( 1 -hour) 

t 1  Calcula ted assuming that a diesel-powered truck o r  train would 
pass once an hour and tha t ,  of the total di stances t raveled , 
90% would be through a low population zone , 5% through a medium 
population zone , and 5% through a high populat ion zone . 

t2 Prima ry s tandards of the U . S .  Environmenta l  Protection Agency 
( 19 7 7 ) . 

t3 Inc luding fugitive dus t .  

Table B . 34 .  Risk o f  Inj uries and Deaths from Transport Ac cidents 

Acc ident 
Numbe r  and Round-trip Tota l Travel Inj uries/Deaths 

Type of Distance ( 10 6  km) for All Shipmentst3 
Deaths Ai ternati ve Wa s te Form Shipmentst1  (km) Truck Railcar  Inj uries 

1 a  HLW 43 R 9600 0 . 4  1 . 0 0 . 08 
TRU 573  T 9600 5 . 5  3 . 1  0 . 1 7 
LLW 1576  T 1 280 2 . 0  1 . 1  0 . 06 

7 . 5  0 . 4  5 . 2  0 . 3 1 

1 b  HLW 162 R 9600 1 . 6  3 . 9  0 . 3  
TRU 5 7 3  T 9600 5 . 5  3 . 1  0 . 1 7 
LLW 1 4 7 1  T 1 280 1 . 9  1 . 1  0 . 06 

7 . 4  1 . 6  8 . 1  0 . 5 3  

2t2 HLW 1 30 R 3200 0 . 4  1 . 0  0 . 08  
( 1 62)  (9600)  ( 1 . 6 )  ( 3 . 9 )  (0 . 3 )  

TRU 5 7 3  T 9600 5 . 5  3 . 1  0 . 1 7 
LLW 1454 T 1280 1 . 9  1 . 0 0 . 06 

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

P R refers to railcar loads , T to truckloads . 
t2 The radiological impacts for a lte rnat ive 2 a re for shipping the interim-form HLW 1600 km 

to a Federa l waste fac i l i ty for final process ing , fol lowed by shipping the terminal form 
4800 km to a Federal repository ; the impacts for the transurani c and low- leve l wastes 
generated at Wes t  Va l ley are for shipping these wa stes to approp riate disposal sites . 

t3 Both workers and the general population would  be a f fected , b u t  i t  was not  possible  to  
separate out the occupati onal component . 
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Tab l e  B . 35 .  Proj ected Accidents , Inj uries , and Deaths 
from Transportation of Radioa ctive Wastes 

Injuries Dea ths 

Ac cident Ra te (number/ (number/ (number/ (number/ 
Vehi cle  ( number/ki lometer)  accident ) ki lometer)  accident) ki lometer ) 

Truck 1 . 1  x 10- 6 0 . 5 1  5 . 6  x 10- 7 0 . 03 3 . 1  x 10- 8 

Ra i l ca r  9 . 3  x 10- 7 2 . 7  2 . 5  x 10- 6 0 . 2  1 . 9  x 10- 7 

Transport of HLW by truck would increa se  the nonradiologica l impa cts . The 
tota l highway distance traversed for transport of HLW would be 2 . 9  x 10 6 km 
for a lternative la , 12 . 5  x 106 km for a lternative 1b , and 15 . 8  x 10 6 km for 
a lternative 2 .  Thus , the tota l number of inj uries and deaths would inc rease  
i n  propo rtion to  the increased mileags (due to  shipping only one HLW canis ter 
per truckload) , taking into a ccount the different a ccident rate estimates for 
truck and rail  shipments given in Tab le B . 35 .  The number of inj uries and 
deaths a s s ociated with transporting the HLW by truck rather than rail  are 
summarized in Table B . 36 .  The contribution to local air qual i ty would not 
change s ignifi cantly fo r truck transport of HLW . 

Tab le B . 36 . Total  Number of I nj uries and Deaths 
Proj ected to Result from Transportation 

of High-Level Wa s tes by Truck 

Alternative I nj uries Deaths 

1a 1 . 6  0 . 09 

1b 7 . 0  0 . 39 

2 8 . 8  0 . 49 

B . 6  DECONTAMINATION AND DECOMMISSIONING 

Fol lowing completion of the immobi l ization of the l iquid HLW , the facil ities 
used in this program would be decontaminated and de commiss ioned to protect the 
pub l i c  from any res idua l radioactivity or other potential  haza rds extant in 
these  facilities . Due to other facilities at the s ite that may not be included 
in thi s program , it may not be fea s ible  to return the enti re s i te to unrestric
ted use in the nea r  term .  I n  any event , a ctions would be taken to minimize 
the potential  fo r release of radioactivity . Prior to unde rtaking a fina l 
decommis s ioning p rogram , another environmental  review would be performed . 
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The HLW s o l idifi cat ion process  could be pe rfo rmed either within the existing 
reprocess ing building or within a new structure built  specifically for this 
purpos e .  The use of  the exis ting reprocess ing building has the advantage of 
uti l i zing an exis ting facil ity that , in any event , must eventua l ly be decon
taminated and decommis s ioned . On the othe r hand , i f  a new fa c i l ity were to be 
cons tructed speci fi ca lly fo r the s o l idi ficat ion p rogram , its des ign could 
incorp o rate features that would be mo re he lpful in decontamination and 
decommi s s i oning than would modification of  the existing fa c i l ity .  I n  the d i s 
cus s ion o f  envi ronmenta l  impacts i n  this section , those  impa cts that a re 
a s s o ciated with decommis s i oning o f  the existing faci l i ty and other fac i l ities 
bui lt  on the Wes t  Va l ley s ite specifically for this p roj ect a re given . 

A spec ific  program for  decommi s s i oning the s o l i d i fication fac i l ities and HLW 
tanks ha s not been developed at this time . Such a p rogram wi l l  be developed 
by the end of  the s o l idification campaign ,  currently expected to be 1990 . The 
envi ronmental impacts o f  decommis s ioning can therefore best  be ana lyzed by 
eva luating those f rom p o s s ible decommi s s i oning options . The pos s ible decommi s
s ioning opt ions cons ide red for ret i red nuclear fac i l ities (U . S .  Nuc l . Reg .  
Comm .  1 9 8 1 c ) a re : ( 1 ) safe storage , ( 2 )  entombment , and ( 3 )  immediate 
di smantlement . 

The de commis s ioning alte rnatives for  the wa ste s o l i d i fication fac i l ities  a re 
cons ide red sepa rately from those for  the HLW tanks . The two decommi s s ioning 
options for  waste sol idification fac i l ities addres sed in  this E I S  a re : 
( 1 ) decontamination fo l lowed by di smantlement ( a lte rnatives l a , 1b , and 2 ) , 
and ( 2 )  decontamination fol lowed by entombment by f i ll ing with cement ( a lter 
native 3 ) . The third option , safe storage , is  not cons ide red to b e  a reas on
able alternat ive for fina l  decommis s i oning because it is not cons i s tent with 
NRC ' s  draft criteria for decommiss ioning nuc le a r  fa ci lities (U . S .  Nuc l . Reg .  
Comm . 1 9 8 1 c ) . 

The wa ste tanks a re cons ide red to be decommi s s ioned by in- s i tu s tabil ization 
( entombment ) with cement . D i smantlement of  the was te tanks , i s  an option ; 
however ,  a recent study indi cates that this  p rocedure , a lthough fea s ib le , 
would s ubs tant i a l ly increase the occupationa l dose (United Nuc l . I ndus . 1 9 7 8 ) . 

The de commis s ioning options cons idered in thi s  E I S  a re not meant as  recom
mendations . S ince the p rope r  de comm i s s ioning option to be imp lemented is  
dependent upon the future use  of  the West  Va l ley s ite , which has  not  yet been 
determined , it is no t poss ible to ana lyze in deta i l  the environmenta l  impacts 
as soc iated with decommi s s ioning . The procedures used to de contaminate and 
decommis s ion the se facilities and the a s soc iated envi ronmenta l  impacts given 
in thi s section a re meant to be indicative of those that would occur in the 
future . 

B . 6 . 1 Solidi fication Fa c i l ities 

The fac i lities to be decontaminated and decommiss ioned a re the s o l idification 
equipment ; the s o l i d i fication building ; the LLW treatment fac i l i ty ;  the storage 
fac i l ities  for high-level , t ransuranic , and low-level wa s tes ; and any additiona l 
suppo rting fa c i lities . 
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B . 6 . 1 . 1  Immediate  D ismantlement 

In the immedi a te-dismantlement option , the fa c i l i t i e s  would be decontamina ted 
and d i s a s s emb led and the res ultant rad i o a c t ive ma teria l s  would  be disposed . 
After demo l i tion o f  the fa c i l i t ies  had been comp leted , a radiation survey 
would be conduc ted . 

The gene ra l  typ e s  o f  a c t i v i ti e s  requi red for imme d i a te d ismantlement cons i s t  
o f  chemi cal  decontaminat ion , equipment remova l ,  mechanica l decontamina tion , 
demo l i tion , and s i te res to ra tion (U . S .  Dep . Ene rgy 1 9 7 ge ) . Chemica l decon
tamina t ion would be c a r r ied out to  reduce radi a tion leve l s  and remove any 
relati ve ly mob i le contamina tion . The app l i cab i l ity o f  chem i c a l decontamina
t ion would depend la rgely on the nature and location  o f  the contamina tion and 
the level of  the rad ioac tivity . Decon taminat ion s o lut i ons used could inc lude 
caus t i c  and a c i d i c  s o lut i ons , dete rgents , and high-p ress ure wat e r  or s team . 
These  so lutions could be app l ied  remotely us ing ins ta l led equipment , manua lly , 
o r  with po rtab le  equipment . These  rad ioact ive s o lut i ons would be t reated in 
the LLW t rea tment faci l i ty and re l ea sed ( see Section B . 3 ) . 

Mechanical  decontamina t ion  would be  used to remove s igni fi cant amounts o f  
radioa ctive contaminat ion . Contaminated equipment and piping would gene ra l ly 
be removed us ing remote techniques . Contaminated sections o f  concrete could 
be removed e ither with hand too l s  and j a ckhamme rs or by dri l l ing and rock 
s p l i tt ing . 

Mos t  o f  the radioactivity would  have been removed from the contaminated mate
r i a l  during the chemical  and mechani c a l  decontamination p rocedures . The 
radioa ctive wa stes  would  cons i s t  of f i l ters  (wet and d ry ) , ion-exchange res ins , 
combustible  was te s , and l i quid was tes  (e . g . , evaporator  bottoms and concen
trated chem i c a l  de contamina t i on s olutions ) .  The combustible  a nd wet was te s  
would be t reated ons i te ( i . e . , p a rt i a l ly converted to  noncombus t ib l e  s o l ids ) 
and p l aced in nonf lammabl e  conta iners . Al l pa ckaged was tes  a re a s sumed to  be 
s hipped to an  o f f s i  te  d i s p o s a l  fac i l i ty .  The vol umes o f  was tes  requ i ring 
d i s p o s a l  a re given in Secti on B . 4 .  

Duri ng decomm i s s ioning , routine a i rborne radi o a ct ive effluents would cons i s t  
o f  g a s e s  and pa rticulates . A va riety o f  operations could cause the radio
a c t ive mate r i a l s  to  become a i rborne , including : a g i t a t ing and spraying o f  

, chemica l decontamina t i on s o lutions in p ro c e s s  ves s e l s ; high- a n d  l ow-press ure 
decontamina t i on s olution sprayi ng ; j a ckhammer ing , dri l l ing and rock s p l i tt ing , 
and exp l o s ive remova l o f  concrete ; and p l a sma - torch cutting o f  s ta inles s s te e l  
equipment . P rocedures would  be  fol l owed to reduce the amount o f  these  a i r
borne materia l s  that reach the vent i l a t i ori sys tem . M i s t  e l iminators  could be  
ins t a l led to  remove a i rborne decontamination s o l u t i ons , and  water  sprays could 
be  used to  reduce dus t gene rat i on during d ri l l ing , j ac khammer ing , rock  s p l i t 
t ing , o r  exp los ive b l a s t ing o f  concrete . Portab le  fume hoods could be  p o s i 
tioned over e quipment being c u t  w i t h  p l a sma t o r che s . Neverthe l e s s , a sma l l  
fraction of  the a i rborne radioa ctive materi a l  could b e  expected t o  be  rel e a s ed 
to  the a tmosphe re through t he fac i l i ty stack  a fter  p a s s ing through the off-gas 
t reatment system . A l l  releases  woul d  be within pres cribed l imit s . 

Al l contaminated equipment would be removed from its installed location , 
perhaps reduced in size , pa ckaged , and transported to an app roved d i sposal 
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s ite . The techniques used to remove the equipment would depend on the equip
ment location , construction materia l , and radiation level s  near the equipment . 
Stainles s  steel equipment could be removed us ing p l asma torches , arc saws , 
power hack s aws , or exp los ive cutting equipment . Remote removal technique s - 
including long-handled too l s , portab le shielding , o r  spec i a l ly cons tructed 
remote equipment- -would be emp loyed in high radiation areas . Installed remote 
maintenance equipment wQuld be used where ava ilable . No rmal ma intenance 
techniques and demolition techniques , adapted as neces s a ry for radiation 
areas , could be used in low- level radiation a rea s . 

To ensure that a l l  radioactivity is  removed , it  might be neces sary to remove 
portions of the structures , including radioactive surface layers a s  wel l  a s  
some noncontaminated materia l s . After removal ,  contaminated o r  a ctivated 
structural materials  would be packaged and s hipped offs i te for dispos a l . 

Stainless steel structura l components could be removed by sectioning in p l a ce 
with plasma torches , arc saws , or explos ives . Contaminated concrete could be 
removed with exp los ives , by drill ing and rock splitting , or  by j ackhammering . 
Explosives a re usua l ly preferred fo r l arge concrete surfaces , j ackhammers or 
hand tool s  for smal l  areas of concrete , and rock splitters for mode rately 
s ized areas or on l a rge areas where explos ives are not des irable . These  
techniques would be used eithe r remotely or manua l ly ,  depending on  radiation 
leve l s  in the area being decontaminated . 

Demol ition of noncontaminated fa c i lity structures would not be requi red from a 
radiological  safety standpoint . Bui lding demo l i t ion might be ca rried out 
because the structural integrity of a buil ding had been degraded by the 
mechanical  decontamination procedures or because the s ite was to be used for 
other purposes . Generally , unless  s ite-specific  conditions restricted their  
use , conventional demolition techniques such as  explos ives and impact b a l ls 
would be emp loyed . Concrete rubble could be used as  backfill  at the s ite or 
removed fo r commercial  disposa l .  Building components would be s a lvaged when 
economic a l ly fea s ible . 

Site restoration a ctivities would include a fina l s ite radiation survey , 
backfil l ing of excavations , grading and contouring of the s o i l , and p l anting 
of s o i l - stab i l izing vegetat ion . The extent of these activities would depend 
on the anticipated use of the s ite a fter decommiss ioning was comp leted . 

B . 6 . 1 . 2 Immediate Entombment 

Entombment of the sol idification facility is cons idered only for a lternative 3 
because the amount of radioactivity remaining within the entombed facil ities 
would be much less  than that in the was te tanks containing the s o l idified HLW . 
Entombment involves seal ing the radioactive materials  by f i l l ing contaminated 
a reas with cement or s imilar  material s . The integrity of the resulting mono
l ith would preclude the relea se  of radioactivity or limit i ts re lea s e  to very 
low levels . 

For the entombment option , cell  c leanup would probably be l imited to chemic a l  
decontamination as  previous ly described for dismantlement . Initia l a ctivities 
would cons i s t  of structura l s horing , s hie lding-window reinforcement , cel l  
ventilation-duct re inforcement o r  replacement , sea l ing o r  p lugging o f  minor 
opening

'
s (e . g . , manipulator , teles cope/peris cope , and s ampl ing equipment 
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penetrations ) , coating o f  floors and wal l s  with binders o r  s ea lants s uch as 
a sphalt , and blocking o f  maj o r  openings such as the channel to the fuel s tor
age pool and the va rious air-locks ( if neces s a ry) . Also included would be the 
erection of cement-handling equipment . 

The pouring o f  grout is  a well-established technology and would be a s tra ight
forwa rd ope ration . The cement would be poured in batches , each batch c reating 
a l -m deep l ayer in the a rea being filled . Each batch would be a l l owed to s et 
and cure for about one week  before adding another . I f  it  was decided to also  
fill  a reas outs ide the cells , these  areas would be filled so  as  to match the 
concrete levels ins ide the cells . A venti lation control system would be 
des igned to clean the cell  ventilation a i r  while compensating for decreas ing 
volumes of cell  atmosphere . This s ystem would protect against re leases of 
dust caused by pouring cement into the cells . Upon comp letion of the cement
filling ope rations , the cement-handling equipment would be dismantled and 
removed . 

B . 6 . 2  Emptied High-Level-Waste  Storage Tanks 

The HLW storage tanks would -be decommis s ioned a fter the liquid wastes had been 
removed and the .,!anks c leaned to the full�.1.._�.��s s ib le . The p rocedures 
discus sed in this s ection , in-s i tu cement entombment , as slUiie> a sepa rate opera
t ion for HLW remova l ,  but it is  l i ke ly that tank decommis s ioning would b e  an 
extens ion of the remova l activity (Section B . l . 3 ) . The emptied wa s te tanks 
would be decommiss ioned by entombment only for a lternatives l a , lb , and 2 .  
For a lterna tive 3 ,  in-tank solidification , the HLW would be solidi fied (Sec
tion B . 2 . 4) and the resultant monolith left in the tanks . Any empty tanks for 
a lternative 3 would also be filled with cemeat . 

Ent ombment would involve the introduction o f  a cement slurry into the tanks 
and vaults , with adequate sett ing and curing time a l lowed between the pouring 
of fresh batches . Prepa ration fo r cement pouring would cons i s t  of creating 
openings in the HLW tanks and in the concrete vaults ,  followed by insta l la tion 
of cement-s lurry distribution and inj ection systems . 

I t  is  assumed that openings would have been made in the la rge neutra l ized-HLW 
tank ( BD2 ) as pa rt o f  the liquid HLW-remova l p roj ect . I f  current HLW- removal 
concepts we re followed , there would be an adequate number o f  penetrations 
through the top of BD2 , which is equipped with s teel-pipe risers extending 
through the vault roof and up to ground leve l , to a l low s imple inj ection o f  
we t conc rete into the tank . Additiona l work , however ,  would b e  required to 
give a ccess to the interior of the concrete vault . It is envisioned tha t 
three or four penetrations would have to be made a t  the extreme pe riphery of 
the vault roo f  by s inking , for examp le , 25-cm-diam p ipes down to the vault , 
augering out the soil , and boring through the vault roo f  with �ore dri l l s . 
The pouring o f  cement into the vault-tank annulus would be concurrent with 
cement inj ection into the HLW tank . 

The other l a rge , ca rbon-steel tank (BD I ) would not have the benefit o f  wa ste
removal p repa ration . Two la rge (30 . 5 - and 6 l - cm-diam) centra l tank penetra
tions and risers do exis t , but for uniform distribution o f  inj ected cement , 
peripheral penetrations into the tanks and into the vault-tank annulus would 
have to be made us ing the same technique des c ribed above for the vault con
ta ining Tank BD2 . 
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Waste remova l  preparations for the sma l ler acidic-HLW tanks (8D3 and 8D4) 
would a l s o  serve for cement inj ection into the tanks after they were emptied . 
There i s  a l a rge enough opening (manway) for pouring cement in the 8D3/8D4 
tank vault . Conduits would be inserted into the penetrations and connected to 
an aboveground cement-distribution system fed by a central charge hopper .  
Thi s  hopper would be kept suppl ied with commerc i a l  ready -mix cement trucked 
ons ite . Cement would be added to the tank and annulus in batches , each taking 
about seven hours to pour , to form layers of equa l height (about 1 m) . The 
layers would be a l lowed to set and cure for about one week before another 
batch would be added . 

B . 6 . 3  Environmenta l Impacts 

B . 6 . 3 . l S o l idification Fa c i lities 

Immediate Dismantlement 

The environmenta l impacts from immediate d ismantlement for the appl icable 
a lternatives ( l a , lb , and 2) are assumed to be the same because the fac i l i ty 
requirements are s imil a r . 

Radiological  Impacts . The radiological impacts a s s oc iated with immed iate d i s 
mantlement o f  the s o l idification fac i lity would cons i s t  o f  an occupational 
dose  and a radio logical risk  to the population in the vic inity o f  West Val ley 
from the release of radioac tivity . 

The oc cupational dose would result from decontaminating the faci lity to a l low 
for dismantlement us ing conventioqa l  demo lition procedures . The occupationa l 
dose i s  estimated to be 140 person- rem , based on a study of occupational doses 
from decontaminating the equipment and cel l s  used for was te s o l idification 
(Burns and Roe I ndus . Serv o Corp . 1981 , Task lB) . I t  was a s sumed that maximum 
use would be made of appropriate shielding , remote manipulators , and c ranes to 
achieve as low as  reasonably achievable (ALARA) radiation exposures . In 
p reparing these estimates , i t  wa s neces s a ry to make as sump tions on the rad i 
ation fields within the cel l s  fol lowing was te s o l idifica tion . S ince the 
p rocedures to s o li dify the HLW are not wel l  defined at thi s t ime , these esti
mates should be viewed as  p re limina ry . The occupational exposure estimate is  
cons idered to  be rea listic , but conservative . 

The population r i s k  would result from a i rborne and l iquid releases  of radio
a ctive effluents from the s ite to the surrounding a rea during decontaminat ion 
p rocedures . The risk  to the population in the vicinity of the s ite is estimated 
to be 2 person-rem . As with the calculation o f  occupationa l exposures ,  it  was 
neces s a ry to make b road as sump tions on these releases because the radionuclide 
inventory within the fac i l i ty following waste solidification i s  dependent upon 
the p rocedures used to solidify the HLW . 

Nonradiological  Impacts . Water taken from existing lagoons would be used for 
decontaminatiori , but the amounts would be no more than those used during 
p revious p lant operations . '  Thus , there would be no imp acts to the aquatic  
envi ronment , and only sma l l  amounts of water vapor would be released to the 
atmosphere during normal operations . Noise  and dus t a s so ciated with equipment 
remova l and mechanic a l  decontamination would be large ly confined within the 
buildings . The greatest decontamination impact would be the risks of worker 
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lnJ uries , particularly during the handl ing o f  caus t i c  cleaning chemica l s  and 
mechanical equipment . 

The maj o r  nonradiological impa cts a s s o ciated with di smantlement would be the 
no ise  and dus t  resulting from the use o f  d r i l l s , j a ckhammers , rock splitters , 
other powe r machines , and explos ive s . Howeve r ,  because o f  the a l ready d i s 
turbed nature o f  nea rby ons ite land and the absence o f  any nea rby res idences , 
the noi s e  impact to terres t ri a l  communities and to the pub l i c  would be minima l . 
Fugitive dust generated during demo l i t ion and s ite res toration would be con
fined to the immediate vicinity of the wo rk a ctivity . Mo s t  of the rubble from 
demo lition would be used ons ite a s  ba ckfi l l .  The re would be s ome l o s s  o f  
terrestrial  habitat i f  s o i l  were taken f rom some other p lace t o  spread over 
the backfilled and g raded a rea to fac i litate revegetation . As with any demo
l ition p roj ect , there would be s ome risk  of accidenta l wo rker inj uries/deaths . 
The combined r i s k  a s s o ciated with the decontamination and d i smantlement phases  
would result  in 24 inj uries and 0 . 24 deaths . 

Immediate Entombment 

Radiological Impacts . The radi o logical impa cts a s so ciated with entombment of 
the s o l i d i fi cation fa c i l i ty would cons i s t  o f  an o c cupationa l  dos e , a radio
logical  risk  to the population in the vicinity of Wes t  Val l ey resulting from 
re lea s e  o f  radioa ctivity from the s ite during entombment ,  and a long-term ri s k  
t o  the genera l population fo l lowing entombment . A s  with immediate di smantle
ment , it wa s neces s a ry to make a s sumptions on the radionucl ide inventory 
within the fac i l i ty following the s o l i d i fication program . Thus , these  esti
mates of rad i ation doses  a re p re l iminary at  this  time . 

The o c cupational dose would result from decontaminat ing the fa c i l i ty prior  to 
and during entombment . The o ccupationa l dose  is estimated to be 100 person- rem , 
based on a s tudy of  the o ccupational doses  a s s oc iated with decontamination o f  
the equipment and cel l s  used for  thi s  p roj ect prior  to entombment (Burns and 
Roe Indus . Serv o Corp . 198 1 , Task 1B) . It was a s sumed that maximum use would 
be made of app rop riate shielding , remote manipulato rs , and c ranes to achieve 
ALARA radiation exposures . 

The sho rt-term population risk  would result primarily from the release o f  
radioactive materials  f rom the s ite during decontamination p r i o r  t o  entomb
ment . The dose  to the population in the vicinity o f  the s ite i s  estimated to 
be 2 pers on- rem . Thi s  exposure i s  e stimated to be the s ame a s  for the immedi
ate d i smantlement option s ince the maj o r  s ource o f  the population risk would 
be from the release  of radioactive effluents during decontamination activitie s . 

The long-term risk  to the population from the entombed faci l ity i s  estimated 
to be 0 . 5  person-rem through 10 , 000 years . The dominant pathway for thi s  
exposure would b e  from pos s ible  human intrus i on into the entombed faci lity . 
The long-term r i s k  for entombment o f  the s o l id i fi cation fac i l ity i s  conserva
tively estimated to be 0 . 01% of that a s s ociated with s o l idifying the HLW in 
the tanks . 

Nonradio logical  Impacts . Immediate entombment would result in l e s s  noise than 
dismantlement , but there would be more dust from cement p reparation . The 
combined risk  o f  worker inj uries / deaths a s s oc iated with decontamination and 
ehtombment would be 4 . 8  inj uries and 0 . 05 deaths , whi ch i s  much l e s s  than that 
a s so c iated with d ismantlement . 
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B . 6 . 3 . 2  Emp tied High-Leve l -Wa ste Tanks 

Rad iological Impa cts 

The radiological impacts assoc iated with entombment of the empty was te tanks 
would cons i s t  of an occupat iona l dose , a short-term risk  to the population , 
and a long-term risk  to the �eneral  populat ion from the entombed tanks . 

The occupationa l dose would result from entombment activities . The occupa
t ional dose i s  estimated to be about 1 3  person- rem , based on an assumed work 
force of 20 people for one yea r .  This  estimate as sumes that maximum use would 
be made of local ized shielding and that ALARA p r inciples would be fol lowed . 
An average annual occupational dose of about 0 . 65 rem per person i s  used in 
this estimate , based on data from the was te tank fa rm at Hanford (Janicek 
1980 ) . 

The short- te rm population risk  would result from the a i rbo rne release of 
radioactivity from the s ite during entombment a ctivities ; thi s  risk  would be 
sma ll  because protective measures would be used to l imit the release of radio
nuclides  offs ite . The risk to the population in the vic inity of the s ite i s  
conservatively estimated to be 0 . 3  pers on- rem , based o n  the cons e rvative 
as sumption that the dose from entombing the tanks is 1 0% of that from entomb
ing the solidification facil i ty .  

The long-term risk  t o  the population from the entombed tanks i s  estimated to 
be 5 person- rem through 10 , 000 yea rs . The dominant pathway fo r thi s  expos ure 
would be from poss ible human intrus ion into the entombment tanks . The long
term risk  from tank entombment is conservat ively estimated to be 0 . 1% of that 
a s sociated with solidifying the HLW in the tanks . 

Instead of entombment , the decontaminated empty was te tanks could be d i s 
mantled . This would eliminate the long-term risk  at  West  Va l ley because the 
tanks would be d ismantled and disposed in a Federal repos itory . However ,  the 
occupationa l  dose  from d ismantling the HLW tanks would be la rge ; it has been 
estimated to be 230 person- rem (U . S .  Dep . Energy 1 9 7 8 ) . This occupationa l 
dose  could be reduced by des ign and use o f  mo re remotely operated tank
d ismantlement equipment . 

Nonradiological Impacts 

The maj o r  nonradiological impact during entombment of the tanks would be the 
relea se  of cement dust . With proper contro l s , this impact would be minima l 
and confined to the immediate work area . 

B . 7  CONTINUED STORAGE IN TANKS (NO ACTION)  

The Counc i l  on Environmental Qua l ity ( 19 7 8 )  regulations for environmenta l 
impact statements , requ i re that , when d i s cuss ing a lternative actions a "no 
a ction" alternative be cons idered in o rder to p rovide a base case fo r compar i 
son .  This EIS i s  fo r the p roposed Department of Energy action wi th respect to 
the HLW at  West  Va lley , i . e . , solidification of the was tes . I f  the Depa r tment 
were to take no a c t ion , the current method of s torage of the was tes as a 
l iquid in s teel tanks would continue . For purposes of analys is  in this E I S , 



B-103 

the no-act ion cl'lternat ives were defined as : a lternative 4a , whi ch would 
ent a i l  delaying action for 10  years  ( continued s torage in the tanks for 
10  yea rs and then recons ideration of solidification a lternatives ) and a l ter
native 4b , whi ch would enta i l  continued storage in tanks for 100 years , with 
t ransfers to new tanks as  neces s a ry ,  fo llowed by remova l of any institutional 
controls . 

B . 7 . 1  Delay Action for 10  Yea rs (Alternative 4a)  

If  a ction for solidification of the HLW were to be  de layed for 10  years , the 
question of the current condition of the tanks and the risk  of re leases of 
radioactivity from the tanks becomes more important than in the a ct ion a lter
natives  (where the was tes would be sol idified by the end of the 10  years ) .  As 
d iscussed in Section B . 2 ,  in 1 9 7 7  the U . S .  Nuclear Regulatory Commi s s ion 
( 19 7 7b )  s tated that there was no danger to pub l i c  hea l th and safety at this 
t ime . However ,  several questions have been raised about the a ctua l const ruc
tion of the tanks and vaults and about the defect in the pan under Tank 8D2 
(U . S .  Nucl . Reg . Comm . 1 9 79 ) . These i s s ues take on increased importance for 
a lternative 4a . 

The maj o r  advantages to delaying solidification for 10  years  i s  that it would 
a l low time for seve ra l  ins titytional i s s ues to be resolved . Maj o r  i s s ues  
include : HLW criteri a ; s iting and const ruction o f  a Federa l reposito ry for 
HLW and TRU wastes and o f  a regional burial ground for LLW ; transportation 
regulations and j urisdict ions ; and acceptance of t ransportation , storage , and 
d isposa l  of radioactive wastes by other s tates . At the end of ten yea rs , 
resolution of these i s s ues  might cause the various a l ternatives to be viewed 
differently from both a technical  and social  point-of-view , and new a lterna
tives might be evident . Fo r examp le ,  from a technical  view , if  a Federa l 
repos itory and regional burial ground were ava i lable , the Wes t  Va l ley wastes 
would not have to be temporari ly stored ons ite , and thus there would be no 
envi ronmental impact due to const ruction and dismantlement of the temporary 
s to rage fac i l ities and less  occupationa l  dose  because workers would not have 
to handle a l l  the radioactive wastes so many times . Thi s  reduction in radi
o logical ris ks would then be  ba lanced against the ri sks a s s ociated with the 
extra 10 years of storage of the wastes as a l iquid in the tanks p lus the 
extra 10 yea rs of exposure for wo rkers who woul d  maintain and monitor the 
was tes at Wes t  Val ley . 

B . 7 . 2  Continued Sto rage in Tanks (Alternative 4b ) 

At the time the Wes t  Va lley fac i l i ties were des i gned and cons tructed , sto rage 
of HLW in a liquid form in s teel tanks was cons ide red to be the a c ceptab le 
method for management of the wast�s . As a tank reached the end of its  useful 
l i fe ( i t  would eventual ly corrode ) , its contents would be t rans ferred to a new 
tank . This process would presumably continue inde finitely or unti l  a decis ion 
was made to manage the wastes in some other way . Thi s  approach was being used 
for the Fede ra l government ' s  defense was tes  at Hanfo rd , Savannah River , and 
Idaho . This method was the origina l p l an for the Wes t  Val ley wastes . 

The Envi ronmental  Protection Agency has recently recommended a period of 
100 yea rs for ins titutiona l control of radioactive was tes . Beyond the 
100 years , it should be a s sumed that there would be no ins titutional cont ro ls  
(no ma intenance , no  control of acces s , no  remedia l or  mitigating measures , 
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etc . ) . Thus , in o rder to put the va rious alternat ives for management of  the 
West  Val ley wastes on a compa rat ive ba s is for  this E I S , it was a s s umed that 
the re would be no institutiona l control s  after 1 00 yea r s  for  the action a lter
natives and the no-action a l ternatives . During the first  100 yea r s , the re 
would be continued ma intenance and monitoring of the sto rage (which would 
cont inue to expose wo rkers  to sma l l  amounts o f  radioactivity and to pose a 
risk  to the nearby pub l i c  due to the p reviously discussed potential  a i rplane 
crash or sabotage event ) . During this 1 00 yea rs , the was tes would be trans 
ferred to new tanks , as  necessary . The o ri gina l des ign l i fe o f  the Wes t  
Va l l ey tanks wa s 40 years . Although corros ion coupons i n  the tanks indi cate 
that the l i fetime may actua l ly be much longe r ,  fo r purpo ses of  analys is  in 
this EIS it was conse rvatively a s s umed that after 40 yea rs the was tes  would be 
trans fe rred to new tanks . Because the wastes have al ready been in  tanks for 
several  years , it was further a s s umed that over the next 1 00 years there would 
be three trans fers to  new tanks . Wo rkers would be exposed to  radioa ctivity 
during the tank trans fers . 

The replacement tanks fo r the neutral ized was tes would be 750 , ODD-ga llon  
carbon- steel tanks in underground concrete vaults , much l i ke tho se  now in  
place . However ,  the replacement tanks would be des igned to fac i l i tate the 
transfer of the wastes . Internal s t ructures could be minimized by us ing a 
s i ngle centra l column to support the vault roo f ,  and provis ions could be made 
for was te homogenization and wa ste remova l .  Replacement tanks fo r the acidic  
was tes would be  1 5 , 000-gal lon s ta inles s -steel tanks in conc rete vaul ts . Each  
replacement tank would be equipped with a waste t rans fer pump . 

I nitial  trans fer of  the wa stes would take place a s  desc ribed in Section B . 1 .  
Sub s equent trans fe rs could be fac i l i tated if  high- capacity rec i rculation pumps 
were installed in the repla cement tanks (neutral ized was te ) . These pumps 
could s e rve not only to homogenize the s upernate and s l udge prior  to trans fer 
but a l s o  to periodically p revent the f o rmation of a hard precipitate . 

The existing tank ventilation and off-gas sys tem were a s sumed to be replaced 
every 25 years . In  the event that the reprocess ing plant were to be di smantled , 
a new s tack would b e  p rovided . Provi s ions would be made for evaporation o f  
the was tes  in o rder t o  accommodate the wastewater volume used at  each trans fer . 
Thus , at the first  replacement of the tank ventilation system , a was te evapo
rator  would be added . 

The l iquid LLW generated during s to ra ge and tank transfers would continue to 
be t reated in the exis ting LLW t reatment fac i l ity .  Thus , there would continue 
to be b oth gaseous and l i quid releases  to the envi ronment . None of the other 
facil ities would be used , and they would continue to be left in  the current 
shut-down condition . 

The emptied tanks and vaults would be fil led with conc rete . I t  is  a s s umed 
that the tanks would be cleaned to the maximum extent po s s ible , less  than 1%  
o f  the activity would remain  in  the tanks . After 100  years , the re would be no 
more t rans fers to new tanks and no mo re ins titutional control of the s ite . 
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B . 7 . 3  Envi ronmental Impacts 

B . 7 . 3 . 1 Radiological Impacts 

The environmenta l impacts for both no-action a l ternatives 4a and 4b would 
p r imar i ly be radiological impa cts . The radiological impacts ass ociated with 
a lte rnative 4a , de layed a ction , would be the worke r  doses related to monitor
ing and ma intenance o f  the dormant fac i l i t ies plus r i s ks o f  expo sure of the 
pub l i c  due to potential  re lea ses  o f  l iquid H1W for ten more years . The impacts 
a s s ociated with alternative 4b woul d be the worke r  dose during 'maintenance and 
during t rans fers to new tanks three time s over 1 00 years , the pub l i c  r i s k  ove r 
1 00 years , and the pub l i c  risk  inde fini tely beyond 100  yea rs (analyzed out to 
1 0 , 000 yea rs ) .  

The occupa tiona l  dose for monito ring and ma intenance activities at  Wes t  Va l ley 
is es timated to be 16 pe rs on- rem per year  based on data supp l ied by Nuc lear 
Fue l Services ( 1 9 80 ) . The maj or  source o f  this dose would not be from ac tiv
ities  re lated to HLW s torage , but rathe r from maintenance of the dormant fue l 
rep roce s s ing p lant , storage o f  spent fue l in the fuel recei ving and s to rage 
facil ity , and ma intenance of the waste burial grounds . Any remedia l a c tions 
taken to minimize these source s of exposure would reduce the annua l occupa
tiona l dose , The o ccupationa l dose  d i rectly attributab le to  HLW s t o rage is  
conservatively e s t imated to be 8 person-rem per  yea r .  This  va lue was used fo r 
comparison o f  occupational doses ass ociated with the wa s te management a l ter
na t ives ana lyzed in this s tatement . If it were neces s a ry to trans fer the 
l iquid HLW to new tanks , an occupational  dose o f  28 pers on- rem is e s timated , 
based on the waste retrieva l estimate for the a c tion a l te rnative s (see  Sec
tion B . l )  and assuming that the trans fe r would require two yea rs to comp lete . 
Fo r three trans fers , the tota l occupationa l dose would be 84 person- rem . 

The short-term ( l Oa-year)  population r i s k  is  e s t imated to be 460 person- rem , 
resulting prima rily from sabotage or  a p o s s ible  a i rp lane crash into the HLW 
tanks , with sub s equent re lease o f  radioac tivity to the surrounding a rea . This 
population risk can be compa red to the annua l population dose re sulting from 
the current ma intenance and monitoring of the facil ities at Wes t Va l l ey , which 
is  e s t imated to  be 0 . 55 person-rem (Dame s & Moore 1 9 7 8 ) . The long-term 
( 10 , 000 -yea r) population r i s k  is  e s t imated to be 1 . 2 x 1 0 5 person-rem . The 
maj or  s ource o f  this dose would be from p o s s ible human intrus i o n .  

B . 7 . 3 . 2  Nonradiologica l Impacts 

The re would be no nonra diolog ical impacts during the l a -yea r  delay pe riod for 
a lterna tive 4a . Subsequent impacts would be tho s e  app rop riate to whateve r 
action alte rnative was chosen . 

For a lterna tive 4b , there would be use o f  about 4 more hectares ( 1 0 a c res ) o f  
land f o r  cons t ruction o f  new tanks in the a l ready d i s turbed portion of  the 
s ite . The re would a l s o  be a potent ia l  for  long-term re lease of toxic chemica l s  
f rom the liquid wa stes in  the tanks . Howeve r ,  us ing the same groundwater 
mode l that was used fo r the radiological ana lysis  (Nuc l . Safety As soc . 1 980 ) , 
nitrate concentra tions were e s t imated to be one - hundred t imes l e s s  and chromium 
concent ra tions ten times l e s s  than the EPA drinking water l imits (U . S .  Environ . 
Pro t .  Agency 1 9 7 6 ) ; plutonium concentrations were e s t imated to be ten times 
l e s s  and uranium concentrations one-hundred t imes less  than chemically toxic  
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concentrations (Dawson 1 9 7 4 ) . Risk  o f  worker inj uries (40 )  and deaths (0 . 42 )  
would be a s sociated with cons truction of  new tanks and cont inued monitoring/ 
ma intenance at West Va l ley for the duration of the 100 yea rs of institutiona l 
contro l s . 
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APPENDIX C .  "WEST VALLEY DEMONSTRATION PROJECT ACT" 

PUBLIC LAW 96-368 [So 2443] ; October 1, 1980 

For Legislat ive History of Act, see p. 6017 
An Act to a u t h o r iz e  the Depa r t m e n t  of E n ergy to carry out a h l g h . level l i q u i d  

n u c l e a r  waste m a n a g e m e n t  d e m o nstration project at the Western N ew 
Y o r k  Service C e n t e r  in W e st V a l l ey, N e w  York. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Con� assembled, 

SECTION 1. This Act may be Clted as the "West Valley Demonstra
tion Project Act". 

SEC. 2. (a) The Secretary shall carry out, in accordance with this 
Act, a high level radioactive waste management demonstration 
p!Oject at the Western New York Service Center in West Valley, New 
York, for the pUl'JX1se of demonstrating solidification techniques 
which can be used for preparing high level radioactive waste for dis�. Under the project the Secretary shall carry out the follow
ing activities: (1) The Secretary shall soli<WY, in a fonn suitable for transpclr

tation and dis£?Bal, the high level radioactive waste at the 
Center by vitrification or by such other technology which the 
Secretary determines to be the most effective for solidification. 

(2) The Secretary shall develop containers suitable for the 
permanen t disposal of the high level radioactive waste solidified 
at the Center. 

(3) The &cretary shall, as soon as feasible, transp<lrt, in 
accordance with applicable provisions oflaw, the waste solidified 
at the Center to an appropriate Federal repository for permanent 
disposal. 

(4) The Secretary shall, in accordance with applicable licensing 
requirements, dispose of low level radioactive waste and transu
ranic waste produced by the solidification of the high level 
radioactive waste under the project. (5) The Secretary shall decontaminate and decommission

(A) the tankS and other facilities of the Center in which 
the high level radioactive waste solidified under the project 
was stored, 

(B) the facilities used in the solidification of the waste, and 
(C) any material and hardware used in connection with 

tne �roject, 
in accordance with such requirements as the Commission may 
J)rescribe. (b) Before undertaking the project and during the fiscal year ending 

September 80). 1981, the Secretary shall carry out the followin�: (1) The �retary shall hold inthe vicinity of the Center publIc 
hearings to inform the residents of the area in which the Center 
is located of the activities proposed to be undertaken under the 
project and to receive their comments on the project. 

(2) The Secretary shall consider the various technologies avail
able for the solidification and handling of high level radioactive 
waste taking into account the unique characteristics of such 
waste at the Center. 
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(8) The Secretary shall-
(A) undertake detailed. engineering and cost estimates for 

thElProject, 
(B) prepare a plan for the safe removal of the high level 

radioactive waste at the Center for the purposes of solidifica
tion and include in the plan provisions respecting the safe 
breaching of the tanks in which the waste is stored, operat
ing equipment to accomplish the removal, and sluicing 
Wchniques, 

(C) conduct appropriate safety analyses of the project, and 
(D) prepare re-qUlrCd environmental impact analyses of 

the project. (4) The Secretary shall enter into a coop8rative agreement 
with the State in accordance with the Federal Grant and Cooper
ative �ment Act of 1977 under which the State will carry out 
the followi!tg: 

(A) The State will make available to the Secretary the 
facilities of the Center and the high level radioactive waste 
at the Center which are necessary for the completion of the 
project. The facilities and the waste shall be made available 
without the transfer of title and for such period as may be 
required. for completion of the project. (B) The Secretary shall provide technical assistance in 
securil}g required. license amendments. 

(C) The State shall pay 10 per centum of the costs of the proj�"1;, as determined b" the Secretary. In determining the 
costs of the project, the �cretary shalf consider the value of 
the use of the Center for the project. The State may not use 
Federal funds to pay its share of the cost of the project, but 
ml!1 use the perpetual care fund to pay such share. 

(D) Submission jointly by the Department of Energy and 
the State of New York of an application for a licensing 
amendment as soon as possible with the Nuclear Regulatory 
Commission providing for the demonstration. 

(c) Within one year from the date of the enactment of this Act, the 
Secretary shall enter into an agreement with the Commission to 
establish. arrangements for review and consultation by the Commis
sion with respect to the project: Provided, That review and consul
tation by the Commission pursuant to this subsection shall be 
conducted. informally by the Commission and shall not include nor 
require formal procedures or actions by the Commis3ion pursuant to 
the Atomic Energy Act of 1954, as amended, the Energy Reorganiza
tion Act of 1974, as amended, or any other law. The agreement shall 
provide for the following: (1) The Secretary shall submit to the Commission, for its 

review -and comment, a plan for the solidification of the high 
level radioactive wast� at the Center, the removal of the waste 
for pUJ'lX>Se8 of its solidification, the preparation of the waste for dis�, �� the decontamination of the facilities to be used. in solidifying the waste. � preparing its comments on the plan, the 
Commission shall speclly with precision its objections to any 
provision of the plan. Upon submission of a plan to the Commis
sion, the Secretary shall publish a notice in the Federal Register 
of the submission of the plan and of its availability for public 
inspection, and, upon receIpt of the comments of the Commission 
respecting a plan, the SeCretary shall publish a notice in the 
Federal Register of the receipt of the comments and of the 
availability of the comments for public inspection. If the Secre-

94 STAT. 1 348 
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tary does not revise the plan to meet objections specified in the 
comments of the Commission, the Secretary shall publish in the 
Federal Register a detailed statement for not so revising the 
plan. 

(2) The Secretary shall consult with the Commission with respect to the form in which the high level radioactive waste at 
the Center shall be solidified and the containers to be used in the 
permanent disposal of such waste. 

(3) The Secretary shall submit to the Commission safety 
analysis reports and such other information as the Commission 
may require to identify any danger to the public health and 
safety which may be presented by the project. (4) The Secretary shall afford the Commission access to the 
Center to enable the Commission to monitor the activities under 
the project for the purpose of assuring the public health and 
safety. 

(d) In carrying out the project, the Secretary shall consult with the 
Administrator of the Environmental Protc-clion Agency, the Secre
tary of Transportation, the Director of the Geological Survey, and the 
commercial operator of the Center. 

SEC. 3. (a) There are authorized to be appropriated to the Secretary 
for the project not more than $5,000,000 for the fiscal year ending 
September 30, 1981. 

(b) The total amount obligated for the project by the Secretary shall 
be 90 per centum of the costs of the project. 

(c) The authorit:r of the Secretary to enter into contracts under this 
Act shall be effective for any fiscal year only to such extent or in such 
amounts as are provided in advance by appropriation Acts. 

SEC. 4. Not later than February 1 , 1981, and on February 1 of each 
calendar year thereafter during the term of the project, the Secretary 
shall transmit to the Speaker of the House of Representatives and the 
President pro tempore of the Senate an up-to-date report containing a 
detailed description of the activities of the Secretary in �g out 
the project, including agreements entered into and the costs mcurred 
during the period reported on and the activities to be undertaken in 
the next flscal year and the estimated costa thereof. 

SEC. 5. (a) Other than the costs and responsibilities established by 
this Act for the project, nothing in this Act shall be construed as 
affecting any rights, obligations, or liabilities of the commercial 
operator of the Center, the State, or any person, as is appropriate, 
arising under the Atomic Energy Act of 1954 or under any other law, 
contract, or agreement for the operation, maintenance, or decontami
nation of anyJacility or property at the Center or for any wastes at 
the Center. Nothing in this Act shall be construed as affecting any 
applicab Ie licensing requirement of the Atomic Energy Act of 1954 or 
the Energy Reorganization Act of 1974. This Act shall not apply or be 
extended to any facility or J?roperty at the Center which is not used in 
conducting the project. This Act may not be construed to expand or 
diminish the rights of the Federal Government. 

(b) This Act does not authorize the Federal Government to acquire 
title to any high level radioactive waste at the Center or to the Center 
or any portion thereof. 

SEC. 6. For purposes of this Act: 
(1) The term "Secretary" means the Secretary of Energy. 
(2) The term "Commi.ssion" means the Nuclear Regulatory 

Commission. 
-

(3) The term "State" means the State of New York. 
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(4) The term "high level radioactive waste" means the high 
level radioactive waste which was produced by the reprocessing 
at the Center of spent nuclear fuel. Such term includes both 
liquid wastes which are produced directly in reprocessing, 9rY 
solid material derived from such liquid waste, and such other 
material as the Com.m.iE::;ion de.....;gnntea as Iligh level radioactive 
waste for p� of prote..."ting the public health and safety. (6) The term "transuranic waste" means material contami
nated with elements which have no atomic number �ter than 
92, incluc:ling ne'"'tunium, plutonium, americium, and curium. 
and which are in· concentrations granter thim. 10 nnnocuriea per 
gram, or in such other concentrations as the Commission may 
prescribe to protect the public health and safety. (6) The term "low level radioactive waste" means radioactive 
waste not classified as high level radioactive waste, transuranic 
waste, or byproduct mateIial as defined in Section 11 e. (2) of the 
Atomic Energy Act of 1954. (7) The term "project" means the project pres..'Tibed by section 2(8). (8) The term "Center" means the Western New York Service 
Center in West Valley, New York. 

Approved October 1,  1980. 
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Sept. 17, Senate concurred in House amendment with amendments; House 

concurred in Senate amendments. 
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APPENDIX D .  SCOPING AND ISSUES 

The Counci l  on Envi ronmental Qua lity (CEQ) regulations provide for a s coping 
process  to identify "the s ignificant is sues related to the proposed action" 
and "deemphas ize the ins ignificant issues , narrowing the s cope of the environ
menta l impact statement process  accordingly" (Counc . Environ . Qua l . 1 9 7 8 ) . 
Through both pub l i c  and technical input , the Department of Energy has 
attempted to keep the s cope of this environmenta l impact statement (EIS)  
sufficiently b road so  as  to  answer pub l i c  concerns , while at the same time 
l imiting the s cope to focus on those  a ctions specific to the proposed high
level -wa ste s o l idification . 

D . 1  PUBLIC  INPUT 

A notice of intent to prepare the s tatement , soliciting written comments as to 
its s cope , was pub l ished by the Depa rtment in the Federal Register on 
De cember 12 , 1979  (U . S .  Dep . Energy 19 79a ) ; a pub l ic s coping meeting wa s held 
at  Wes t  Va l ley on Februa ry 2 ,  1980 , to receive comments (U . S .  Dep . Energy 
1980a , 1980b ) . A summa ry of wri tten and ora l comments received during the 
s coping process  was prepared and pub lished by the League of Women Voters 
Education Fund ( 1980) . In  addi tion , the s cop ing process was aided by the 
extens ive pub l i c  comments received during preparation of the ea r l ier two
volume "Weste rn New York Nuclear Service Center Study" ; these  comments we re 
presented with that document to Congres s  (U . S .  Dep . Energy 1979b ) . 

The public comments re ceived range from specific  concerns about the presence 
of the high- level l iquid wastes to concerns about the dispos ition of the solid 
was tes located at  the s ite , the need for a Federal waste repository ,  the 
respons ibi l ities of va rious pa rties to pay for the wa ste s o l idification pro
j e c t ,  and the ultimate use of the land on which the s ite is  located . Since 
thi s E I S  addresses  a lternatives for the immobil ization of the approximate ly 
2 mi l l ion l iters ( 600 , 000 ga llons ) of liquid high- leve l wa stes , it gives 
prima ry cons ideration to public  concerns related to that specific  action . 
Other i s s ues  that a re beyond the s cope of the proj ect , but that have recurring 
mention by the pub l i c  in the context of the Center , a re also  noted in this 
E I S . 

The princ ipal is sues identified during the s coping process  can b e  grouped 
under the fol lowing s ix headings : 

D- l 
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1 .  Hea lth and sa fety of public  and workers 
Hea lth and sa fety impacts on workers and the pub l i c .  
Radiation impacts o n  workers and the public . 
Hea lth impact of routine operations . 
Risks and impacts of accidents . 
Impacts and risks of transporting wastes . 
Impacts o f  fina l offs ite solidification a t  a Federa l fa ci lity . 
Risks of terrorism and sabotage . 
Envi ronmenta l  monitoring . 

2 .  Phys ical effects on surrounding geographical a reas 
Impacts on a i r ,  soi l , groundwate r ,  surface waters , and biota . 
Impacts on a l l  a f fected geographic a rea s . 

3 .  Technologi cal que s tions and concerns 
Waste forms . 
Seismi c criteria fo r solidification . 
Seismic and other natura l events . 
Adequacy of exis ting fa ci lities for carrying out the p roj ect . 
Need for new facilities . 
Condition of tanks , nature o f  contents , and methods for remova l of 

was tes from tanks . 
Disposa l  o f  s a l t  cake and other low-level or by-product wa stes , in a 

humid and a rid climate . 
Disposa l  of high-1evel wa stes , both ons ite and offsite . 
Decontamination and decommi s s ioning of facilities  used during 

solidifi ca tion . 
Technica l work neces s a ry before imp lementation of alte rnatives . 
Earliest  pos s ible removal of wa stes from the Wes t  Va l ley s ite . 

4 .  Regulatory questions and other institutiona l concerns 
Ava i labi lity o f  Federa l repo s i tory and regiona l burial  ground . 
Emergency p repa redne s s . 
High-level and toxic was te criteria and regulations of the 

U . S .  Envi ronmenta l Protection Agency and the U . S .  Nuclear 
Regulatory Commis s ion . 

Transportation regulations , overlapping j urisdictions . 
U . S .  Nuclear Regulatory Commis s ion pa rticipation in the sol idifica

tion p roj ect . 
Regulat ions for disposal of toxic sub stances (e . g . , nitrate salt  

cake ) . 
Payments in l ieu of taxes . 
Selection of contra ctors and qua lity a s surance . 
Acceptance of Wes t  Valley wastes by other states . 

5 .  Concerns regarding impacts o f  the solidification proj ect on the s ite 
as  a whole 
Imp l ications of various a lternative actions and cumulative impacts 

relative to other potential  Wes t  Va l ley a ctions (operation of 
the two buri a l  grounds ) .  

Concerns that the Wes t  Valley s i te wi l l  become a de facto Federa l 
repository .  
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6 .  Social  and economic impacts and conce rns 
Social  and economi c impa cts , risks , and mi tiga t i on ( labor force , 

s choo ls , hous ing ) . 
I nte ra ction of  the U . S .  Depa rtment of Ene rgy with I nd ian tribes , 

Canadian and loca l governments .  
I nsu rance/ liab i l ity for the s o l idi fication p roj ect . 
Sho rt- and long-term financ i a l  costs . 
Pub l i c  overview of a ctions . 

There a re a l s o  several conce rns that a re not d i s cussed in deta i l  in this 
statement : 

1 .  Ava i labil ity of  West  Va lley s i te for unrestri cted o r  o the r uses a fter 
proj ect completion . This E I S  does not consider the ultimate fate of  the other 
s ite fa c i l ities , no r of the s ite as  a whole . The West Va l ley Demons tration 
Act (U . S .  Congress  1980) a l lows the Dep a rtment of  Energy to take a ction only 
with respect to the l i quid high- level wa stes and the decontaminat i on and 
decommiss ioning of the fa c i l ities us ed . Any decis ions with respect to other 
p arts of  the s ite wi l l  have to be unde rtaken by the app rop riate autho rities 
based on separate further envi ronmenta l analys i s . 

2 .  Ba sel ine pub l i c  and wo rker hea lth p rog ram for mea suring the radiation 
hea lth effects of  pa s t  and future West  Va l ley a ctivities . Because of  the high 
degree of  pub l i c  concern rega rding any pos s ib l e  effects that may result from 
ope ration of the p roposed West Va l ley s o l i dification p roj ect , the Depa rtment 
has contracted the Johns Hopkins Univers ity School  of Hygiene and Pub l i c  
Hea lth t o  conduct a fea s ib i l i ty study t o  determine i f  a meaningful hea lth
effects study can be des i gned and performed . This study wi l l  cons i s t  of two 
phases . The first phase  will  dete rmine what avai lable measures of  hea lth 
effects might be sensitive and appropr iate marke rs of  potential  envi ronmental 
o r  indus trial  exposure to radioactive materials  in the West  Va l ley s o l i difi
cation p roj ect . The se cond phase  wi l l  determine whethe r such ind i cators could 
be used to monitor the hea lth and sa fety of  populations in the a rea , with a 
reasonable  expectation that any effects that were related to radia tion could 
be demons trated . A repo rt wi l l  be comp leted recommending the extent and 
limitations of poss ible studies that might be unde rtaken in a s s o c iation with 
the We st  Va l ley p roj ect . 

3 .  Funding Arrangements . The West  Va l l ey Demons tration Proj ect Act 
p rovides for cost sha ring between the Federal  gove rnment ( 9 0%) and State of 
New York ( 10%) , and requi res the Depa rtment to take into consideration the 
va lue of the use o f  the West  Val l ey Cente r fo r the proj ect . The State is  
re spons ible fo r determining the extent of  nons tate government contributions to  
its 1 0% share . 

4 .  Lega l i s sues between the State of  New Yo rk and Nuc lear Fuel Services . 
The legal rights and ob l igations o f  the State of  New Yo rk and Nuclear  Fue l 
Services (NFS ) rela ting to the West  Va l ley s ite , including the condi tion 
thereo f ,  has been the subj ect of  lega l actions and adminis trative p roceedings 
b etween the State and NFS . By its terms , the We st  Val ley Demonstration Proj ect 
Act o f  1980 did not affect the r i ghts , ob l igations , o r  l iabi l ities o f  the s ite 
owne r ,  the State of  New York , or the p revious s ite operato r ,  NFS . Many of 
these i s s ues have been re so lved by court o rder (U . S .  District  Court 1 982 ) to 
the extent tha t the Wes t  Val ley Demonstration Proj ect may now p roceed . 
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5 .  Use  o f  the Wes t  Va l ley S i te for  development o f  alternative (non-nuclear )  
ene rgy sources . Al te rnative energy development i s  the subj ect o f  numerous 
o ther Depa rtment of Energy p rograms . As noted in I tem 1 ,  the final use o f  the 
who l e  s ite i s  not within the Congres s i onal ly mandated action o f  the Depa rt
ment , and thus is not within the s cope of thi s E I S . 

6 .  Use o f  nuc lear energy . Thi s  i s  an extremely b roa d ,  nat i ona l and 
wo rldwide i s sue tha t i s  beyond the s cope of thi s s tatement . 

D . 2  TECHNICAL INPUT 

The Department o f  Energy a l s o  s ought technica l input into the s cope o f  thi s 
E 1 S , pa rticula r l y  with respect to the techni ca l a spects o f  a lte rnative was te 
forms and s o l i d i f i cation proces ses . In December 1 9 7 9  a panel o f  expe rts wa s 
fo rmed to evaluate current was te form resea rch and deve lopment p rograms , to  
recommend c r i teria  for  s e lecting alternat ive wa s te forms for  comp a rative 
ana lys i s  in the Wes t  Va lley E I S , and to recommend was te forms f o r  the Wes t  
Va l ley high- leve l wa s tes whi ch shoul d b e  the subj ect o f  furthe r Department 
res ea rch and development a ctivitie s . 

The members o f  the panel we re drawn from the Depa rtment ' s  Ope rations Offices  
having respons ib i l ity for was te management p ro g rams and f rom contracto r s  with 
a ctive wa s te management resea rch and development programs . The panel ' s  con
clusions we re conta ined in the i r  report of the Janua ry 22 , 1 9 8 0 , meeting 
(Adv i s o ry Panel on NFS Hi gh -Level Was te Fo rms 1 9 80 ) . 

Wa s te fo rms we re eva luated for three sepa rate methods o f  handl ing the NFS 
high- l evel wa s tes : 

In-tank s o l idi fica t ion 

Inte rim fo rm preparation for shipment to an offs i te 
terminal fo rms p rocess ing p lant 

Termina l  fo rm p repa ration fo r d i rect shipment to a 
geo l ogic  repos i to ry 

The Panel ' s  conc lus ions for  each wa s te form we re : 

" In- tank wa ste fo rm development would be j us t i f i ed only in the 
un l i kely event tha t it p roves impo s s ible to empty and decontami nate 
the Nuclear Fue l Service s , I nc . (NFS ) wa s te tanks . No res ea rch and 
deve lopment should  be perfo rmed at thi s  time . 

I nte rim wa ste forms for  shipment o f  NFS wa s te to a Department o f  
Ene rgy te rminal p rocess ing plant should b e  given s e rious cons idera
tion . Depending upon the results  o f  a recommended deve lopment 
p rogram , a low-temperature , fused-salt  form was cho s en by the pane l  
a s  the p referred interim waste fo rm .  
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Terminal waste forms can be made either from the enti re high- level 
waste volume at NFS or from a concentrated fraction . The concen
trated fraction approach was marginal ly p re fe rred by the panel 
because it appears better developed and may offe r  better qua l i ty 
was te fo rms . However ,  the choice was j udged ve ry close . 

The primary options for the concentrated termina l waste forms were 
j udged to be boro s i l i cate glas s , high-s i lica glas s , crystalline 
ceramics  such as supercalcine and SYNROC , and coated parti cles . All  
o f  these  forms might be made either as  matrices or monoliths . Boro
s i l i cate glas s  is  ava i lable if a near  time- frame p lant is des i red . 
Other forms  can be made available ( i f  the current resea rch programs 
warrant ) two to three years later . In an analogous manner ,  s il i cate 
gla s s  was the pre ferred form for an integral was .te form . Gla s s  with 
app ropriate packaging was j udged like ly to meet the various current 
dra ft criteria for terminal high- level waste packages . 

The three pos s ibilities-- interim , separated , and integra l proce s s ing-
were j udged by the pane l  to be l ikely cases with sub s tantially 
different technical requirements .  All  three should be examined with 
rega rd to technical status , environmental impact , and e conomics 
befo re one method i s  s e lected . 

. 

An urgent need of the NFS was te form p rogram is  an official  set of 
termina l waste fo rm c riteria from the appropriate regula tory agen
cies  o r  from Congress . "  
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APPENDIX E .  MAJOR FEDERAL LAWS AND EXECUTIVE ORDERS POTENTIALLY 
APPLI CABLE TO A WEST VALLEY SOLIDIFI CATION PROJECT 

Archeo logical and Hi storic  Prese rva tion Act o f  1 9 74 

Archeo logical Resources Protection Act o f  1 9 7 9  

Atomic Energy Act o f  1954 , as amended 

Clean Air  Act o f  1 963 , as amended 

Depa rtment o f  Energy Organization Act o f  1 9 7 7  

Endange red Spe cies Act o f  1 9 7 3 , a s  amended 

Federal Wa te r Po llution Control  Act o f  1 9 7 2 , as amended 

Haza rdous Mate r i a l s  Transpo rtation Act 

Nationa l Environmental Po l icy Act of 1969  

No ise  Control  Act o f  1 9 7 2  

No ise  Po llut ion and Abatement Act o f  1 9 7 0  

Occupationa l Sa fety and Health Act o f  1 9 7 0  

Resource Cons ervation and Recovery Act o f  1 9 76 

S o i l  and Wa ter Resources Cons e rvation Act o f  1 9 7 7  

Wes t  Va l ley Demons t ration Proj ect Act o f  1 9 80 

EXECUTIVE ORDERS 

E . O .  1 149 0 ,  Ass igning Emergency Prepa redness  Functions to Federal Depa rtments 
and Agencies 

E . O .  1 15 14 ,  Protection and Enhancement o f  Envi ronmental  Qua l i ty 

E . O .  1 1 738 , Providing for Admini s tration o f  the Clean Air Act and the Federal  
Water Pol lut ion Cont rol Act  with Respect to Federal Contracts , Grants , or  
Loans 

E . O .  1 1 807 , Occupationa l Sa fety and Hea lth Programs fo r Federal Employees 

E . O .  1 2088 , Federal Comp l iance with Po llution Contro l  Standards 
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APPENDIX F .  PAST AND PRESENT RADIOLOGICAL MONITORING PROGRAMS 

Routine monitoring of the radio logica l envi ronment , both within and outs ide 
the West  Va l l ey s i te bounda rie s , has bee� conducted by Nuclear  Fuel Service s , 
Inc . , the fo rmer U . S .  Atomic  Energy Comm i s s ion (through 1 9 7 2 ) , and the New 
Yo rk State Depa rtment of Envi ronmental Conservation . A summa ry of the current 
p rograms is given in Tab les  F . l  and F . 2 .  The locations of s amp l ing s ,ations 
are s hown in Figures F . l and F . 2 .  Additiona l , nonroutine s tudies have a l s o  
been con�ucted o r  spons ored b y  the above agencies and othe r groups , such a s  
the U .  S .  " " Geo logical Survey , New York State Geo logi c a l  Survey , U .  S .  Pub l i c  
Hea l th Servi ce , New York State Department o f  Heal th , U . S .  Depa rtment of Energy , 
and U .  S .  Envi ronment a l  Protection Agency . The maj o r  emphas i s  has been on 
s urfa ce and s ubsurfa ce migration of radionucl ides from the was te buri a l  
trenche s . 

These  surveys have ind i cated that the only measurab le , above-background exte rnal 
radioactivity occurring outs ide the s ite bounda ries  results from a i rbo rne 
iodine- 129 and from radionucl ides depos ited in Catta raugus C reek downst ream 
from the plant as a result  of pumping from open trenches befo re insta l l ation 
of the low- leve l -wa ste treatment fac i l ity in 1972 . Within the site bounda rie s , 
the re are the known quantities of radionucl ides in the p lant and wa ste buria l 
a reas  and some contamina tion o f  the s o i l  within the exclus ion a rea northwest  
o f  the p lant . In addition , some radionucl ide concentrations a re above backg
round level s  in the sed iments of onsite s t reams no rthwest of the p lant ; these 
sediments were depo s ited befo re insta l l ation of the low- leve l -wa s te treatment 
fa c i l ity (Nuc l . Fuel Serv o 1 9 75 ; N . Y .  S tate Dep . Envi ron . Conse rv . 1 9 66 - 1 9 79 ) .  

In  the fol lowing sections , deta i l s  a re given on radio logica l condi tions in 
( 1 )  offs ite and the exclus ion a rea , ( 2 )  the p lant a rea , and ( 3 )  the wa s te 
burial a reas . 

F . l OFFS ITE AND EXCLUS ION AREA 
• 

Ae ria l radiologica l  surveys made during 1968- 1 9 7 2  revea led level s  o f  radio
activity s l ightly above background ( 20 � rem/h vs . 4- 14 �rem/ h)  in Cattaraugus 
C reek at i ts confluence with Buttermilk C reek . Leve l s  above background 
( 15-50  � rem/h )  a l so we re found no rthwest  of the p l ant and over some s t reams 
within the exclus ion a rea . Thes e  latter l evel s  fel l rapidly towa rd ba ckground 
nea r  the s ite bounda ries  (Nuc l . Fuel Serv o 19 75 ) . A survey made in 19 79 
showed that the extent of the a rea of  above-backg round radia tion leve l is  
decreas ing with t ime . Exclud ing speci fic , l o ca l ized Wes t  Va l ley s i te fac i l ity 
a reas , the radiation l eve l s  fo r the a rea now app roximate p reoperat ion leve l s  
(Mott 1 9 80 ) . 

F- l 



F-2  

Table F . l .  Depa rtment of Energy Radiological Environmenta l  
Samp l ing Program a t  the West Val ley S ite 

Sample  Location 

Perimeter stations 

3 s tat ions 

4 stations 

1 6  stat ions 

Catta raugus C reek 

1 downst ream 

upst ream 

downs t ream , above 
Springvi l l e  dam 

Streams and ditches 
within p lant a rea 

l o cation ( s ewer 
outfa l l )  

2 locat ions 

3 locations 

3 locations 

Buttermilk  C reek 

1 downst ream 

Ons ite monito r ing we l l s  

3 4  locations 

Pe rimete r fa rms 

2 l o cat ions 

Vi cinity o f  p l ant 

Samp l e  Type 

Air 

Fal lout/rain  

Di rect radiation 

Water 

Water 

F i s h  

Water 

Wa ter 

Wate r 

Wate r 

Water 

S i l t  

G roundwa ter 

M i l k  

Deer 

Samp le 
Frequency 

Weekly 

Monthly 

Monthly 

Weekly 

Monthly 

Monthly 

Semiannua l ly 
( 2nd and 3rd 
qua rte r s )  

Weekly 

Weekly 

Monthly 

Monthly 

Qua rterly 

Qua rterly 

Annua l ly 

Annua l ly 
( in August ) 

Annua l ly 

Ana lys i s  

Gross a lpha , gross beta 

Gross a lpha , gross beta , H-3 

Dose (mR/mo ) 

Gross a lpha , gross beta , H-3 

Sr-9 O , i sotop i c  ganuna 

Gross a lpha , gross beta , H- 3  

Fle s h :  i sotop i c  ganuna , S r-9O ; 
skeleton : Sr-9O 

Gross beta ; monthly compos ite 
for gro s s  a lpha , H- 3 ,  Sr-90 

H- 3 ;  monthly f o r  gross a lpha , 
• gross beta , H-3 

Gross a lpha , gross beta , H-3 

Gross  beta 

Gross a lpha , gross beta , H-3 

Gross a lpha , gross beta , 
i s otop i c  ganuna 

H-3 ,  conduct ivity 

I sotop i c  ganuna , Sr-90 , I - 1 2 9  

Flesh : isotop i c  ganuna , Sr-90 
skeleton : Sr-89 , Sr-90 
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Table F . 2 .  New York S tate Radiological Envi ronmental  S amp ling Program 
at the Wes t  Va lley S i te 

Sample Type 

Air particulates  

Surface water 

Fish 

Milk 

Dee r 

C rops 

Number of 
S tations 

1 

7 

1 

1 

1 

1 

Sample 
Frequency 

Weekly 

Weekly to 
monthly 

Semiannually 

Monthly 

Annua lly 

Annual ly 

Analysi s  

Gro s s  beta , Pu , i sotop i c  
gamma , Sr-90 , S r-89 

Gro s s  a lpha , gro s s  beta , 
H-3 , S r-90 , isotopi c  
gamma a s  requi red 

S r-90 , isotopic gamma 

S r-90 , S r-89 , H-3 , 
i sotopic  gamma 

1 - 1 29 , S r-90 , Pu , H-3 , 
i sotopic  gamma 

I so top i c  gamma 

Air part iculate s amples  col lected immediately adj a cent to the Wes t  Val ley s ite 
boundaries during 1 9 6 7 - 1 9 79 showed annual average gro s s  beta concentrations 
ranging from 0 . 0 1 to 0 . 25 pCi/m3 . Thi s  i s  gene ral ly within s tatewide annual 
average ranges and cons ists  prima r i ly o f  natural b ackground plus fal lout from 
a tmospheric  weapons tests (Nucl . Fuel Serv o  1 9 7 5 ; N . Y .  State Dep . Environ . 
Conse rv .  1966 - 19 79 ) . Individual samples  col lected during the s ame period 
showed concentrations ranging from zero to 1 . 13 pCi/m3 (N . Y .  State Dep . Environ . 
Conserv .  1966- 1979 ) . Average annual rates o f  external gamma radiation exposure 
at various loca tions in and a round the exclus ion a rea have been measured a s  
8 . 4  t o  1 1 . 8  �rem/ h ,  s l ightly higher than the s tatewide average annual rates . 
Previously high individual readings ( 132  �rem/h a t  Felton Bridge in 1970 ) have 
decreased ( 12 . 3  �rem/ h ,  1 9 7 3 ) s ince installation of the LLW treatment fac i l i ty 
and the cessation o f  plant ope ra tions (N . Y .  S tate Dep . Environ . Conserv .  
1966- 1979 ) . 

· Surfa ce water samples collected during 1968- 1979  have shown a progre s s ive 
decrease in radionucl ide leve l s  s ince the shutdown of the p lant ( N . Y .  S tate 
Dep . Environ . Conserv .  1966 - 19 79 ; Wes t  Valley Tank Decontam . Decomm . Tas k  
Group 1978 ) . The annual average concentration of S r-90 measured a t  the 
Springvil le Dam (Cattaraugus C reek) decreased from 69 pCi/L in 1 9 70 to l e s s  
than 1 pCi/L in 1979 , and gro s s  beta a ct ivity decreased from 2 2 2  pCi/L i n  1 9 7 1  
to less  than 9 pCi/L i n  1979 . Tritium (H-3) level s  dec reased from 3 1 , 000 pCi/L 
in 1 9 7 1  to l e s s  than 500 pCi/L in 1 9 73 . Level s  then increased to 8400 and 
9900 pCi/L in 1976 and 1 9 78 but decreased to less  than 500 pCi/L in 1979  as a 
result of the control led release of water pumped from the trenches in the 
State-l icensed buria l  a rea . Before its release , this trench water was treated 
in the LLW treatment facility to remove most radionu c l i de s , but not tritium . 
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SPRINGVILLE 
DAM ® 
,® E ��;I!J�":'TD:H!QoM�A�S�C�O�RN9E�:)R;;;.D_. "\ 

LEGEND: 

@ DOE PER I METER A I R  

® DOE FALLOUT COLLECTORS 
© NYDEC PER I M ETER  A I R  
@ NYDEC PER I METER WATER 

® DOE CATTARAUGUS CREEK 
CONTINUOUS SAMPLER 

® DOE DOS I M ETE RS 

---- S ITE BOUNDAR IES 

Figure F . 1 .  Offsite and Exclusion-Area Radiological  Monitoring 
Stations at the West  Val ley Site . Adapted from 
Dames & Moore ( 1 980) . 
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Figure F . 2 .  Radiologica l Monito ring S ta t i ons Within the Plant Area 
at the Wes t  Va l ley S i t e . Adapted from New Yo rk State 
Depa rtment o f  Envi ronmenta l Conservat ion ( 1 9 7 7 ) . 
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Ground surveys made a t  s ix locations in o r  nea r  the  exc lus ion a rea during 1 9 7 0  
s howed detectable amounts o f  C s - 1 3 4 , C s - 1 3 7 , Zr-65 , Ru- 1 06 , and Co-60 i n  the 
sand and s o i l regula r ly wetted by Cat ta raugus C reek ( a t  the Felton B r idge ) and 
Butterm i l k  C reek ( a t  the Thoma s Corne r s  Road B r idge) . I n  the four locations 
away from the s t reams , level s  o f  the same radi onuc lides  did  not exceed thos e  
att ributab l e  to  a tmospher i c  weapons t e s t ing ( Nuc l . Fuel Serv o 1 9 75 ) . 

S o i l  s amp l e s  taken ons i te during 1 9 7 1 - 1 9 7 2  showed a l ow- level surface dep o s i 
t ion o f  radionuc l ides  i n  a northwe s te r ly direction  from the p lant fo r about 
2 . 5  km . Samp l e s  taken ea s t  o f  the p lant s howed no detectab le  quanti t i e s  o f  
the se  rad i o nu c l i des  (N . Y .  State Dep . Envi ron . Conserv . 1966- 1 9 7 9 ) .  

S treambed s ediment c o llected from Cattaraugus C reek behind Springv i l l e  Dam 
during 1 9 75 conta ined above-background level of radionuc l ides . The h i ghes t  
concentrations ( 400  t o  1 1 4 , 000 p C i / kg )  were about 2 m b e l ow the s tream b o t tom . 
The s e  higher concentrations a t  this  depth reflect the releases  during the 
yea rs  when the p lant wa s i n  operat ion  and b e fo re the l ow- leve l-wa s te trea tment 
fac i l i ty wa s put into s e rvice (N . Y .  S ta te Dep . Envi ron . Conserv . 1 9 66- 1 9 7 9 ; 
Wes t  Va l ley Tank Decontam . Decomm . Task  Group 1 9 7 8 ) . Add itiona l  samp l e s  o f  
s ediment t a ken from beh i nd the dam when i t  w a s  d ra ined i n  1 9 7 7  s howed a 
decrea s e  i n  a ctivity during the two -yea r per iod a s  a result o f  radioactive 
decay . This  was part icula rly noti ceable in the case  o f  Ru- 106 . Ana lys i s  o f  
the 1 9 7 7  sediment f o r  p l utonium s howed that s ome Pu-238 came from the buria l 
area a s  a re su lt  o f  t he pumping o f  the trenches p r i o r  to  the use o f  the low
leve l-wa s te t reatment fa c i l i ty .  

Ana lyses  o f  f i s h  s amp l e s  c o l lected from Buttermi l k  and Catta raugus creeks have 
fol�owed a p redictable pattern in tha t  the highe s t  concentrations of radi o 
nul c ides were found i n  the s amp l e s  c o l lected neares t  t h e  p lant . Concentrations 
dec rea s ed a fter  the low- leve l-wa s te treatment fac i l i ty was p laced into service , 
and a lso  a fter  the p lant wa s s hut down . At the peak leve l s  ( 1 9 7 0 - 1 9 7 1 ) , t he 
New York State Dep a r tment o f  Environmental Conservat ion ( 1 966- 1 9 7 9 ) c a l culated 
tha t an individua l would have to  consume over 256 kg per yea r  of f i s h  captured 
i n  Cattaraugus C reek to  exceed the a l lowab le l im i t  o f  S r-90 . 

Rou t ine ana lys i s  o f  milk  samp l e s  from fa rms i n  the vic i n i ty o f  the Wes t  Va l ley 
s i te have s hown no s igni f icant leve l s  of radionucl ides tha t could be a t t r ibuted 
to p lant ope rations , with the exception  o f  1 - 1 29 . Detectable concentrat ions 
o f  1 - 1 29 we re f i r s t  obs e rved i n  milk in December  1 9 7 1  and reached peak amounts 
( 2 . 3  p C i / L )  in  the sp ring o f  1 9 7 2 . With the c e s s a t ion  o f  p lant operations , 
the pre sence o f  1 - 129  in mi l k  has aga in decreased to nondete c tab l e  level s  
(N . Y .  S t a te Dep . Envi ron . Conserv .  1 9 66- 1 9 79 ) . 

F . 2  PLANT AREA 

Monito ring o f  ons ite s treams rece�v�ng runo ff  and d i s charges from the ma in 
p lant (Stat ions 72 , 7 3 , 74 , and 75  in  Figure F . 2 ) was begun in 1 9 7 2 . Continu
ous ly e l eva ted leve l s  o f  radioactivity have been de tected a t  S tation  72 , the 
sani ta ry s ewage d i s cha rge po int . Corre c tive a c t i ons taken during 1 9 7 2  and 
again in 1 9 7 4  gre a t ly reduced the rad i oactive d i s cha rge ; howeve r ,  a low leve l 
o f  r.adioact ivity continues to be mea sured . The s ource may be res idua l activ
i ty rema ining from the highe r concentrations tha t exis ted before co rrective 
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a c t i ons we re ta ken , o r  i t  may be  cont inued infi l t ra t i on of  contaminated shal low 
groundwa te r into the s anitary sewe r (N . Y .  State Dep . Envi ron . Cons erv . 1966-
1 9 7 9 )  . 

During 1 9 7 2 , relatively high radioactivity leve l s  (gro s s  beta , 24 , 62 1  p C i / L ; 
Ru- l 06 , 23 , 500  p C i / L )  were recorded at Station 73 , a dra inage ditch  that 
rece ived condense r  cool ing water , cool ing wa te r b l owdown , and surfa ce dra inage 
from the ma in  plant . I n  1 9 73 , the cool ing water  b l owdown was rerouted to the 
ma in  p lant d i s cha rge . S ince then , rad i o a c t ivity leve l s  at  this s ta t i on have 
de c reased to no rma l background (N . Y .  State Dep . Envi ron . Cons e rv . 1 9 66 - 1 9 79 ) . 

Highe r-than-background concentrat ions o f  rad ionuc l ides in  samp l e s  c o l lected at 
Stations 74  ( sp ring swamp north of  p lant l a goons ) and 75  (French drain  east  of  
plant lagoons ) o ccurred p r i o r  to  1 9 73 . These  concentrat i ons were attributed 
to contamina t i on of  s ha l low groundwate r due to seepage from the ma in  p lant 
l agoons and from contamination beneath the p ro c e s s  p l ant (N . Y .  State Dep . 
Envi ron . Cons erv . 1 966- 1 9 7 9 ; Wes t  Va l ley Tank Decontam . Deconun . Ta s k  Group 
1 9 7 8 ) . 

F . 3  WASTE BURIAL AREAS 

Moni to r i ng o f  ons ite s t reams adj a cent to the was te burial  a reas  (Stations 5 3 , 
6 7 , and 76 in  F i gure F . 2 ) wa s begun in 1969 . Higher- than-ba ckground activity 
level s  measu red in  samp l e s  co l lected from Stati on 5 3  p r i o r  to Novemb e r  1 9 7 1  
have been attributed t o  the periodic  d i s cha rge o f  wate r from the buri a l  area 
lagoons and the continuous d i s cha rge from the sanita ry sewage system ; h i gher 
than-background level s  mea sured at Sta t i on 67  have been attributed to con
taminated surface runoff re sulting from rout ine b ur i a l  ope rations ; h i gh t r itium 
(H- 3 )  and S r - 9 0  leve l s  mea s ured a t  Station 76  during 1 9 75 have been attributed 
to seepage from Trenches 4 and 5 .  C l o s i ng the State - l i censed  buri a l  a rea and 
routing the pumped-out trench water  through the low- level -wa s te treatment 
fac i E  ty decreased the tritium (H- 3 )  leve l s  from 328 , 729 p C i / L  in 1 9 7 5  to 
42 , 070  p C i / L  in 1 9 7 6 , and to only 632 p C i / L  in 1 9 79 . The Sr-90  level s  
decreased from 1 4 , 102  p C i / L  in  1 9 75 t o  3 7 5  p C i / L  in  1 9 76 , and t o  only 2 3  p C i / L  
at the end of  1 9 7 8 . The l a t e r  va lues a r e  approximately equa l to b ackground 
leve l s  for New York State (N . Y .  State Dep . Env i ron . Cons e rv .  1 966- 1 9 79 ) . 
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APPENDIX G .  WRITTEN COMMENTS RECEIVED ON THE 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 

The Draft Environmental Impact Statement (DOE/EI S-008 1D) was made avai lable 
for public  review and comment on July 3 1 , 1981 , and a notice of avail ab i l ity 
was pub l ished in the Federal  Regi ster on August 7 ,  1981 . Federa l , State , and 
local  agencies were suppl ied copies of the draft s tatement and were requested 
to comment on its contents . Copies of the 

'
statement were a lso  p rovided to 

interes ted groups and individua ls  for their  comment . Addi tiona l ly ,  the oppor
tunity to comment on the dra ft statement was provided a t  public  hearings 
conducted in Wes t  Val ley , New York , on Septembe r 26 , 1 98 1 , The comment period 
ended October 30 , 1 9 8 1 . 

A total of 40 comment letters ( some with supplements )  were received . These  
comment letters are reproduced in this appendix . They have been numbered in 
the o rder received , the numbers serving to identi fy the commenter for the 
purpose of response .  Response s  to th� comments a re found in Appendix H ,  
Section H . 2 .  

The letters conta in approximately 500 comments . All  o f  these  comments were 
cons idered in the p repa ra tion of the Fina l  Environmenta l Impact Statement 
(EIS ) . About 300 were identified as sub stantive and requi ring specific treat
ment by the Department o f  Energy . These  substantive comments are identified 
by comment letter numbe r  and designated comment number within that lette r .  
For examp le , comment identification number 18- 1 refers to the first  designated 
comment in letter number 18 . 

The comment de s ignat ion i s  given in the left ma rgin next to the specific 
portion o f  the comment requi ring a response . In many cases , the comment i s  
p receded and/or fol l owed b y  additional c la rification b y  the commente r .  This 
additiona l text was used by the Depa rtment in determining the intent and 
thrust  of each specific comment . 

Comments received by letter and during the public  hea rings were voluminous and 
included a number of i ssues that were not of an environmental  nature . However ,  
the Depa rtment has a ttemp ted to cons ide r  and accommodate a l l  sub stantive 
concerns identified by each commenter , both written concerns and those 
p resented a t  the public  hearings . The maj o r  is sues identi fied in the comment 
letters we re addres sed in one o f  two manners : ( a )  app rop ria te changes were 
made in the text of the EIS  in response to the comment ,  or (b)  a written 
response to the comment wa s p repa red . This first  method was used for those 
comments concerned with text changes , usua l ly dea l ing with c la rifications or 
revis ions of data that were deemed app ropriate . The second method was used to 
p rovide additional clarification of information in the EIS  that could not be 
covered adequately in the text . These responses a re given in Section H . 2 .  
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A key to the agencies ,  o rganizations , and individual s  submitting letters 
regarding the Draft EIS follows . 

Lette r 
No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1  
1 2  
1 2 a  
1 3  
1 4  
15  
16  
1 7  
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
2 7  
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 

KEY TO COMMENTS 

We lles Hotchkis s  
B r i  t ta M .  Conl in 
Donald E .  Hos s l e r  

Commenter 

Ros a l ie Bertell , Ph . D . , G . N . S . H .  
I rwin D . J .  Bros s , Ph . D .  
Robe rt N .  Franki 
Frede rick M .  Swed , Jr . 
Suzanne Jantz . . . . . 
Wes tern New York Peace Center 
Scott Jantz . . . . . . . . . 
U . S .  Department of  the Interior 
New York Sta te Conservation Council , Inc . 
Erie County Federation o f  Sportsmen ' s  Club s , Inc . 
Cattaraugus County Legislature . . . . . . 
Department o f  Hous ing and Urban Development 
Penberthy Electromel t  Internationa l , I nc . 
B i l l  Hafner . . . . . . . . . 
John S .  Opa l ka . . . . 

Food and Drug Administration 
K .  Joanne Mus tard . . . 
J .  Sam Mil le r , MSEE . . . .  . 
H .  David Mai llie , Ph . D  . . .  . 
Americans fo r More Powe r Sources , Inc . 
Joanne E .  Hameiste r  . . . . . .  . 
Ms . Donna Breen and Mrs . Joyce Breen 
Denise Hammel l  . . . . . . . . .  . 
Coalition on Wes t  Valley Nuclear Was tes 
Sie rra Club . . . . . . . . 
Wil l iam A .  Lochstet , Ph . D .  
Ve rnon E .  Field . . . . .  . 

Jeanne Fudala . . . . . . . 
Nurses for Envi ronmenta l  Health and Education 
Ka thleen Duwe . . . . . . . . . 
U . S .  Nuclear Regulatory Commi s s ion . . . . .  
Henriette M .  Ge rwitz and Floyd F .  Gerwitz . .  
League o f  Women Vote rs , Lake Erie Basin Committee 
John F .  Dohe rty , J . D  . . . .  . 
Emil  W .  Zimmerman . . . . . . .  . 
Wes t  Valley Program Committee . . . . . . . 
League of  Women Voters , Lake E rie Basin Committee 
U . S .  Environmenta l  Protection Agency . . . . .  . 

� 
G-3 
G-4 
G-5 
G-6 
G-9 
G-49 
G-5 1  
G-52 
G-53 
G-54 
G-5 5  
G-56 
G-5 7 
G-58 
G-59 
G-60 
G-63 
G-65 
G-66 
G-68 
G-70 
G-72 
G-74 
G-85 
G-87 
G-88 
G-89 
G-9 1  
G- 1 1 3  
G- 1 16 
G- 1 1 7  
G- 1 18 
0- 1 2 1  
G- 122 
G- 1 3 1  
G- 1 3 3  
G- 1 34 
G- 1 35 
G- 1 3 7  
G- 155 
G- 1 6 1  



Letter 1 

I 0 MA),.o�A R,;:) 
.$ .. D ..... .- Y  I'"'l A  0 , "7 7 (.  

1AI6"t � II,. Pr fQr?1 �-G� f - \ "  -, I 

�ce 0+ � O�"t� /7€c/,,,./'57 N e .,3;1 i) 
�uc.li!G"" UltUfi. IUQrfQ}-&If'frfT 1F�l CyclE f�(Q,.,.s 
U � De.p�. o-¥- �..,e.t'\5y 
U)qJ kl·".5�'" p e a oS'( � 

-I his  I� A co).h\i1'fent 0" "f-he. P e( S  � Uk�+ 
Vq, l\(..y bll5l l..e� l WasT«. �K",�e'it J)Ot;-;e{S -OO�I D 

p�' ;:l-..3:> {OO-+V1a-+� c. hctn,c. .. - - - �'I"c.. k\��"'-rd' 
-to be. 1'-��O"Q. 6ty �""ttci'r7Q.h((. Wli1, )Ilea,.. -+�,.."" 
-t-i!c'-' .... , l o, y. "  +0 ... - - - - have. bur'! Q."itc..;,,�t/ 
""�� CIJ ,..�'( .. ;T -+� cl1., ul o"y. II 

Tke.. �"" CQOI\ be.. -h-v..,J QI'l fA-, (. .6 - lq .. Tt,� 
�c;t- � 1-;" O,.pot'Q'"t,�. 0+ I'4i:i lOQC.-t-.· .. (. I.IICU+O ', ,,;, 
J,oI"'�It.�i-q, " I� � q, c'Jr-l"e.rt1, pro v.", -+.Qdt";,� we 
ls ��e. d.\,e + �.., -t.� � ,'''5 +�� w.cI.s.-fe,.. 1-<:.1'''''' 
IL)o �t. �l,e-f""o(. �,�I wui't, �,...." 40,. 4iitAVlt'Ortrfltf,!+J 
a.f'A\�!a ;/\ �h E I .s ." 

I- l ine. ��c:t 0+ �u;l"o" ",er\tQ.( irrtpctt �fl\'t �� 
_� en\, �"rt,d-�..d.",,�,>' i.s � ;"'fOMA.\t: 

KafJ � MII n ar  
{)J.t;.Qfq4 � 

o 
I 

W 



G-4 

... I '" 



Letter 3 

'0 I V I  n. 51',. •• 1' 
M l d d l .1'own . P A  1 70 ' 7  
S.p1' ... b.,. 2 .  1 9 8 1  

••• 1' V . " .y p ,.og" •• Off l c. 
O f f l c. of ••• 1'. Op.,..1'lon • •  nd 

T.chnol ogy I NE-320 1 
Nucl  •• � W •• t. Man.g ••• nt and 

Fu. 1 CY c l .  P ,.og,. ••• 
U . S .  O.p t .  of En.,.gy 
••• h l ngton . OC 20 ' "  

0 • •  ,. 5 1 ,. :  

I a. p l  •••• d to ••• c l t l z.n p.,.t l c l pa1' l on •• n1' l on.d I n  • •  ct i on 
' . 3 . 1 2 . 2  on pag. '-69 . 1 1'  I .  lOy . I nc.,.. hop. th.1' the O.p."1' ... n1' of 
En.,.gy d.v. ' op • c l t l z.n p.,.t l c l pat l on p l .n tha1' wi  I I  ,.. ' y  on tl  •• , y  
I n fo,. • •  t l on d l  •••• l n.t l on .nd • •  ,. I y  n • •  d • • • ns l ng o f  1'h. a f f.c1'.d 
p.,..on. to I nc,. •••• ut l l l z. t l on of .uch I n fo,. ... 1'1 on . 

C.,.1'. l n l y .0 .. .  c1' l v l t l  •• of the ••• 1' V . I I .y p ,.oj.c1' w i  I I c,. •• 1'. 
s1',. •• • •  5 1' ,.  ••• I • •  n.c •• • •  ,.y p.,.1' o f  l i v i ng b u t  too h i gh 0 "  l ow 
I .v. ' s  not •• n.g.d c.n C,..e1'. p ,.ob l •• s fo,. e l l d l ,..c1' l y  and I nd l ,..ct l y  
I nvo l v.d I n  the P ,.oj .c1'. 

---

3-1 I A supp0,.1' l v  • •  n v l ,.on .. nt w i l l  h. , p  I •••• n s1',. ••• • I f  cons1',.uc1'.d 
I n  • 1'houghtf u l  •• nn.,.. In  o,.d.,. fo,. I n d l v l du. l s  1'0 con1'.nd w i th 
st,. ••• g.n.,.at.d 0" •• ac.,.bat.d by the •• s1' V a l l .y p ,.oj.C1' the f i n. 
tun i ng of • c l t l z.n pal"1' l c l pe1' l on p l an I • •  ss.n1'I . I .  

I n  .y v l .w th' p l .n shou l d  cons i st of .any i t  •• , of wh i ch Sly,,.. 1 
.,.. I l st.d b. , ow :  

I .  D.v. lop .. n1' of a d l  •••• l n.1' l on 1 1 .1' of I n1'.,..s1'.d c i t l z.n • •  
org.n i z.t l ons , b u. l n  ••••• and oth.r. through co •• un l ty outr,.ch . 

A .  ut i l i z. the I l s1' to a l .,.1' tho • •  of p,. ••• ,.. , •••• s • 
... t l ng • •  n d  up-de1' •• 0" ".p0,.1' • •  

2 .  Regu ' .,. , y  .ch.du l .d pub " c/p,. •• s .. e1' l ngs conduc1'.d b y  OOE . 
cont,.actor" and r.p r  ••• nt.t l v  •• of N,w York .t.t. gov,,-n.,nt Ig.n c l .s .  
I pe,.hap. IOOn1'h l y  0,. .ver-y 2 to 3 IOOn1'h . 1  

A .  T h .  purpol' I .  t o  g l v. I n fo,. • •  t l on a n d  a n l  • •  r quest i on s . 
B. Th . ... t l nls shou l d  b. h. l d  I n  l oca l co •• u� I •• and a l l 

h. l d  I n  the .ven l ngs 0,. 5 .1'u ,.days . 

3 .  l .p l  . ..  n1'.1' l on o f  a C I 1' l z.n. Adv l so,.y Co .. I 1'1'.e . 
A. Co.po.ed of p,..do. l n.1'. l y  1 0c . 1  c l t l z_ns and c i t l z.n 

org.n l z.t l on" 1 0c. 1 gov.rn •• n t ,  bu. l n  ••••• , i ndustry , 
un i vers i ty ,  and Bva l l ab l e - ' ndependent- tech n i ca l  p.r�ons . 

B .  E.p l oy ••• of the .1'at. gov.,.n • •  n1' .g.ncl  •• • n d  P ,.oj.c1' 
sha l l  .c1' •• • d hoc ... b.,.s w l 1'h no vo1' l ng pow.,. but 
.ha l l s i t  on the co .. I 1'1'  ••• • 

- 2-

C .  Vo1' l ng .. lOb.,.. o f  1'h. co •• I 1'1' •• • h . 1 1 ,..p,. ••• n t  a l l  
I.g •• nt. of th. co •• un i ty . 

---
O. On. n.w.p.p." .nd on. t. l .v l . l on s1'a1' l on I p ,..do. l nant l y  

coY. � f " g  t h e  .fflct.d .r • •  ' .h . 1 1 h .v, repr.llntat l v,s 
on the bO.,.d 1'0 I n. u,.. app,.op ,. l a1'. p,. • •  nd po.t ••• t i ng 
pub l l c l 1'y .  

, .  T,..nsc,. , p1'. o f  ••• t l ng. shou l d  b .  av. l I .b l . 1'0 the pub l i c  
v i .  d l ss •• l ne1' l on 1 1 .1' • •  nd f ,.  •• of ch .,.g • •  

Th ••• • ,.. j us1' • f.w 1'hough1'. on how I f •• 1 • •• en l ng f u l  p l an 
cou l d  b. us.d 'to b.-t't.r i nfo,.. the p'ub l i c  and . l l ow construct l v, pub l i e  
i nput I nto th l .  P ,.oj.C1' wh i ch w i l l  b .  I n  th. "P ub l l c  Eye" fo,. s.v. ,.a l 
., • •  ,.s . 
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Letter 4 

-$-
Jesuit Centre 

FOR SOCIAl. FAfTH lIND JUSTICE 

Septaber 10, 1981 

Itr. D. J .  KcGoff 
Projects and Technology Team 
Office of Waste Operationl 

and Technology 
U . S .  Deparment of Energy 
Washington, D . C .  02545 

Dear !Ir. KcGof f ,  

Enclosed are my comments on the Draft Environmental Impact 
Statement for West Valley . I vould like to make an oral presentat ion 
aD September 26, 198 1 ,  in add ition to this written report .  

The worker health study il also of concern t o  me, and I vas 
surprised to read in the nevspaper that workers involved vith the 
wast Valley clean-up would be compared with other nuclear vorkers . 
This, of course , .ssumes the other nuclear workers are not at risk 
which i s  hardly an acceptable research assumption. Hay I please 
have a copy of the protocol of this proposed s tudy to be conducted 
by Johns Hopkins Univers ity . 

ThanIt you . 

IB/np 
Encl .  

!ti::i6"'I!PtY)! 
NT a.- 51.- &at 

Sincerely, 

rzJ, ,p� �fr:fR 
Itosalie Bertel l ,  Ph . D . , G . N . S . H .  

Toramo car-.. _ lJ8 Tel, (4181 _ 1123 

COMKEIITS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
FOR WEST VALLEY NIlCLEAR WASTE PROJECT 

4 . 1 . 1 .  Introduct ion 

The solidification of velte at West Valley vill involve measurab le 
ga.eoul and liquid radioactive effluence. Thi. toxic material may 
be axpected to Ipread globally and eventually impact the food chain 
through normal air currents ADd oeem recyc ling of cbemical "nutrient s .  It 

4- 1 I The Environmental Impact Statement for the West Valley c lean-up should 
include the effect of all rad ioactive chemicals relea.ed, integrated 
globally and into infinite future time . It i. unacceptable to declare 
that only the impact on "people aaaumed to l ive vithin an 8Q-km radius 
of the dispo.al .ites", i. of concern to the residents of Western 
Nev York . 

4 . 1 . 3 .  Radiological Impact Assellment 

Only atmospheric releases vere considered for the first hundred years , 
and exposures vere only a.se.sed for persons vithin the 80-km radius 
of the plant. Aside from the geographical contrad iction in as.uming 
global distribution of airborne radioactive chemicals while only the 
health effects on a small local ized group of people are considered, 
there seem8 to be a serious omiss ion of the impact of radioactive 
chemical I due to vash out, barnyard run-off, surface vater contamin-

4-2 I ation, and other transport procesl in the biosphere . Moreover ,  the 
EIS ha. failed to demonstrate that there vill be no liquid eff luence 
from the solidificat ion proces s .  N o  filtration system is perfect and 
there is no known vay to prevent tritium loss . Perfect conta inment 
of radioactive vaste vater is not a credible scene rio. 

4-3 1 
4-4 1 

4-5 

Figure 4 . 2  does not reflect air-to-vater and vater-to-air pathvay. 
secondary to air and vater releaaes .  

I t  i s  al.o vell known that airborne radioactive material is 
deposited downvind at the nearest place of high rainfall and immers ion 
in the radioactive plume occurs at the point of plume touchdown , which 
may vell be beyond the 80-km radiu. . There are no determinat ions of 
where these places of highest exposure are located, nor are the expected 
popUlat ion doses assoc iated vith them given . 

The Heidelberg scientists (See Reference at end) have demonstrated 
that the uptake factors used by the NRC , as given in the Regulatory 
Guide (page 4�7 of the EIS) , are neither conservative nor adjusted 
for local loil conditions . The suggested modifications of the dose 
conversion factors propoled by Kol lough and Dunning, and recommended 
by the ICRP No. 26 are ' generally unacceptable to many experts in the 
health hazards of radiation. They have not been approved for use in 
the United StMtes . 

The EIS relies on reports of the International Commiss ion on 
Radiological Protection ( ICRP) recommendat ions and on the re.earch 
backing the.e recommendations . Neither the U . S . Nuclear Regulatory 
Commi •• ion nor the U . S .  Environmantal Protection Agency has recom
mended that these ICRP changes be implemented for use in the United 
State • • 
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2 .  

Th e  I . C. R . P .  cannot be classed as an independent scientific body 
making recommendations protect ive of pub lic health. There is not 
even one independent organization able to appoint members on this 
body. I t  is a self-perpetuating closed club of radiation users. 
The I . C . R . P .  has never taken a position in behalf of public health 
in any major radiological question raised s ince i t  was founded in 
1952. It never even took a stand oppoling the above ground testing 
of nuclear bomb s .  The Department of Energy should be made aware 
that the people of Western New York are not ignorant about the 
pro-nuc lear bias of this organization and its poor record with 
respect to protecting worker or public health. 

4-6 1 On page 4-8, reference is made to regulat ions given in 10 CFR20 
allowing 5 rem e�posure to nuclear workers per year. This dose 
refers only to exposure from lources external to the body . The 
worker is allowed another 5 rem per year internal dose, and even 
thes. limits of 10 rem can be exceeded using other loop-holes in the 
Regulations. Since the EIS stated on page 4-5 that i t  meant to 

4 . 1 . 4 .  

4-7 

deal with both internal and external contamination, reporting only 
a part of the standard for workers is misleading. 

Short-Term Releases of Radionuclides 

On page 4-16 it is stated that the fractional frequencies for 
accidents represents le.s than one event per year. A detail 
analysis of accidents at the West Valley facility prior to closing 
makes this estimate seem overly optomiatic. The Department of 
Energy should provide detailed information on the nature and 
number of accidents per year at its Savannah River Plant, the 
Idaho Nat ional Engineering Labora tory and the Hanford Reservation. 
This base, plus al lowance for the fact that the West Valley clean-up 
i. a new process should lead to a more realistic estimate . 

4 . 1 . 5 .  Long-Term Releasel of Radionucl ides 

4-8 I An a.sumption is made tbat the HLW bas been immobil ized as boros i l icate 
gla.s. For molt procel.es of glas.ification this implies that some 
of the celium 137 and other radionuclides are lost to the environment 
since tbeir boiling points [ 1000 to 1400·] are below that needed for 
glassification. Total cesium 137 inventory has not been given and 
total health impact of the percentage gaseous radionucl ide releases 
leems not to have been conlidered . 

Tables 4 . 5  through 4 . 10 page 4-23 through 4-26. 

The event with greatest potential for release of radioactive 
material i. the airplane cra.h. In this event the maximum individual 
dose to ... bers of the general pub lic i. 30, 000 rem - well above the 
dose of 250 re. where 50% of tho.e expoaed would be expec ted to die 

3. 

within 48 bours . The estimate of population do.e in person-rem is 
500, 000 ,000, which when divided among the population within the 80 km 
radius means an average dose of 333 rem for each of the 1 . 5  mill ion 
perlons . It should be obvioul that such massive doses to the pop
ulation nearelt the fac i l i ty imp l ies contamination of Lake Erie , 
Lak e Ontario, the Niagara and S t .  Lawrence Rivers , together with 
contamination of land downwind for two or three thousand kilometers . 
It also means a minimum of 750 , 000 prompt fatalities in the 80 km 
radius alone . The land 240 to 480 km downwind would most likely 
become uninhabitable. 

It is also obvious that any major cause of a disaster breaching 
building integrity and scattering the contents wou ld have the same 

4-9 I effect as a direct airplane crash. In this event and others of 
widespread effects, the Department of Energy estimates of popUlation 
dose are too low because of the 80 km radius limitation. The 100 year 
cumulative risk is signif icantly underestimated because of the under
estimation of popUlation dose and the low probabi l i ty assigned to a 
too narrowly def ined eve� t .  

4. 1 . &. Short-Term Radiological Impacts 

It is incorrect from the point of view of pub l ic health to justify 
expolure to f ission produc ts - especially internal alpha emitters -
on the basis of exposure to "normal" background sources . These 
"normal" sources have their own impact on hUlll&n health and should 
not be unnecessarily increased. Moreover fission fragments inha led 
or ingelted cause spec ific organ damage not alsociated with natura l ly 

4- 10 I occurring radionucl ides in their natural nate. The EIS used 
"natura l background" in a mia leading way . 

4 . 1 . 8 .  Hea lth Effects 

The Department of Energy dependence on the BEIR III estimates is 
naive at bel t .  This report repreaents an unsatisfactory compromise 
acpieved by expel ling from the commi t tee the Chairperson and chief 
critic of the report ,  Dr. Radford . This report has also become 
outdated since the Hay 2 2 ,  1981 Science release (see News and Comments) 
revealing the "mistakes" in do.�t Hiroshima. The Department 
of Energy should present several health effect estimates rather than 
chooling to use only the contraversial BEIR III report and ICRP pro
industry recommendations as ba.ic to their est imates in Table 4 . 2 .  

Th e  Department o f  Energy i s  considering only cancer deaths and 
serious tran .. ittable genetic diseale as radiat ion effects of concern. 
In aome of . the accidents l isted, the member. of the general pub l ic 
would die of de.truction of the brain and Central Nervous �ystem, 
damage to the gasto-intestinal tract and severe bone marrow damage 

4- 1 1 1 DOt cacer. In the .are "rout in." acenarios there would be non-fatal 
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4 .  

4 - 1 1 1 "eaae.r • •  beDilD cu.or .. .. rli.r occureDc. of ebrODic old-.I. di •••••• •  
t.r.taleDic di •••••• aDd leD.r.l "IlOD-• •  riou." leD.tic db..... . It 
i. not cl .. r that aaittinl th... fro. the lIS .. k.. th... radiation 
effect. accept.bl. to the leD.r.l public. 

4- 12 1 
The people 8O.t .t ri.k fro. V •• t V.ll.y hav. alr •• d to a •• uae 

an uau ... l be.lth burdeD .0 that the V •• t V.ll.y Ilucl •• r va.te du.p 
.., DOt b.ca.e the Lov. Canal horror of the futur. . a.COlllizilll thi. 
laneroaity and aclulowled&inl the true co.t vould 10 • lonl v.y tow.rd 
r •• torinl public tru.t. th. 115 .. thodology of r.ducilll do •• e.ti .. t •• 
and laitinl h •• lth .ff.ct to tho •• l.b.l.d "of conc.rn" cau.e. further 
.ro.ion of public confid.llce ill .ither the techllic.l comp.tence of 
hOD •• ty of thi. 109.ra..nt .Iency . the Dep.rtaallt of !D.rgy . 

On P.I. 4-37. th. lIS ..... to have .. d. an underlyilll ••• umption 
that future lan.r.tion. vill b . .. .  u.c.ptibl. to ionizinl r.di.tion 
•• pr •• ant lan.r.tiOD.. thi. i. contr.ry to evidence rel.tive to .ild 
.utatiOD. ( ••• anclo.ur.) . which would indic.t. that th.y vill be 1 ••• 
able to cope vith r.di.tion pollution than vera th.ir r.l.tively le •• 
leD.tic.lly d"'led fore-b .. r.r • •  

Bef.reDc.: B.id.lb.rl Seianti.t • •  ffiliat.d vith lD.titute fur Illerlie und 
u.w.ltfor.cbUllI B.id.lb.rl. h.ve challeDl.d the U . S .  Nucl .. r 
BeSU1.tory eo..i •• ion •• tiaat.. of human do... of r.di.tion from 
kDova fi •• ion product r.l .... rat... th. M.a.C. h •• r •• ponded 
to the IFEU document.d r.port. and lFEU baa r •• ponded to the 
critici ... r.i •• d by the N .a.C. At chi. peint in time the 
contr ... ray i. DOt r •• olv.d ( ••• NUREG-0668) 

� �  ft. .r;). 
ac •• li. I.rt.l l .  Ph . D  • •  G.N. S . H .  

S.pteaber lS, 1981 
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Letter 5 

1'- D.J. a.-. 1'11.0. -=:.a:.:::.11..:..... . .... --,N.'t. ,'" 

---.... ....--....... -. ............ ., .. ---..... .... ....... ___ . .. .. . ... _ ..... a-- . 

west valley proqraa Office 
office ot Ifaste Operationa 

and TechnOloqy NE-320 
IIUclear Waste Nanaq_t and 

ruel cycle Proqr ... 
U . S .  Department of Energy 
wuhinqton . D.C. 20545 

Dear Sir: 

5ept.Bber 29 . 1981 

In accordance with the inet%Uctiona on DOE/EIS-0081D. I -
sutaittiDq written ..-nts to the Depart.-nt of Energy wbich vill be 
posaoarked vell before October 30. 1981. H ..... ver. to ineure that there 
is no slip-up on this point. I would appreciate receivinq a postcard or 
other written aotification thet the ... terial baa been receiv..:l by the 
Department of Energy. 

From previo\18 c ....... icatiolW with DOE and other f..:leral aqencie • •  
I do not think the proc..:lure for revievi:nq OtIjectiolW to !lEIS ' s do •• 
auch to protect the public health and .. fny. The danqers pointed out 
in this critiqua can be brushed oft and wbsequently iqnor..:l-u has 
happened vith INqqestions previ0l181y ... de to DOE on West Vall.y ( •• q • •  
secondary contaiDaent) .  Th.se iss ... s can only be thrashed out at an 
evidentiary or judicial hearinq betore a neutral panel. Neither the 
detail..:l critiqua aor a detail..:l response can be adequately presented in 
a couple sentenc.s in a .soc-nt.· 

Sinc. DOE ..... very unvillinq to tac. its critics in a neutral 
or judicial fOlNlll. the practical purpo .. of preparinq the critique was 
to try to brinq the is .... s betor. INch a f=-. It would be nic. if DOE • 
took the initiative for this . but I aa afraid thet thet ' s  wishful thinkinq . 

IDJB/aIt 
Enclosures 

Vary Sincer:1Y�' 
, �� 

CRlTIQCE OF DOE/EIS-008lD 

lfritt.D te.u.>ny .w.u.tt..:l to. 

WEST VlU.U:Y PRJGIW( OFFICE 
ottice ot Ifa.te Operationa ancl TechnD!.oqy. HE-320 
IIUclear Ifute Man&9_t and !'U81 Cycle Pro<Jr-

0 . 5 .  Department ot Ellerqy 
..... hinqton. D.C. 

ClC:tOl»r 1. 1981 

Te.u.my ot :  

Dr .  Irvin D.J. Broe. 
Director ot Bioetati.tics 

Ro_U park _rial In8titute 
BUftalo. Hew York 14263 

I testity .. an iDdividual 'and tor 110 iJlBtitute or 
orqllDi..zation. As a publlc haalth scientist and biostatistician
epicl.aioloqiet tor _re than 30 years. I ha... publiBh..:l _re 
than 300 paper. and fII'I late.t book. setmrrD!'iC S'l'RATECOIES '1'0 
SAVE YOIIJI LIFE ( just publlsbad by MarCel Dekker. Inc . ) .  daalB 
in d.tail with studie. ot the b&U.rdlI ot lov-level ionU.u.q 
radiation. Por _re than 20 year. . I ha... been DirectOr ot 
Bio.tatistics at Ro_U Park _rial In8titut. tor Cucer 
.... arch in BUftalo . Hew York ( tor 7 � . .. ACtinq dUet ot 
Epicl.aio!.oqy) and betore that was at C_U Univareity 
lledic:&l CoUeqe and JabD. 1Iopk.iJIB . 
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TO :  WES T  � P JIOGIW(  OFFICE 

DATE: Octobe% 1 .  19S1 

Ottice ot W .. te Operation. aad TechDolOiY. NE-320 
Nuclear w .. ta lIanaq-..t and Fuel Cycle proqr ... 
u.s. Dep�t ot EDU<JY. Waahinqton. D.C.  

FIIOlh 011. IRInH D. J. BIIOSS 

SUBJECT: CIUTIQtlE OF DOE/EIS-OOSlD 

�: 
The pU%pO" ot tlUa critique 18 to �n.trata the need tor 

judicial inurvention to protect tha haalth and safety ot _tarn N_ 

Yorker. trom tha potaatUlly cataatrophic b&&&rda ot the w .. t Valley 

o...n.tration Project (WVOP) . 
Ncainally an EDviro�tal Impact stat-..t ia suppo.ed to 

identity the radioloqical hazards ot tha project and to qive plana wbich 

would avoid or ailUaize the.e hazards. lIow.ver . DOEIE%S-OOSlD ia a 

traudulent docIment. Th8re 18 no conaidaration ot the ..::tual haalth 

hazards (only tictitious ca1cul.&tiona that da not wen identity tha.e 

hazards) . MOreov.r , there ia no specifiC cootiDqency Pl.4umin9 to cl8&1 

with the actual radioloqical hazarda ot the W.at Valley project. 

The PU%pO.e ot tbia critique 18 to ahow that trom a scientitic 

.t.ondpoint tha docIment ia .inca.petent-it was prepared by peraona wbo 

_ to kD<>v IIOtbilIq about tha actual bealth ettecta ot lDw-lrveJ. ion

iz1nq rad1ation (the tiqur" used are a cS.c:ade out ot data aad are now 

rec:oqzU.zed .. .  cientitically iJlvalid) . Tbe critique will &lao allow that 

trca a public bealth atandpoint, tha DOE/EIS i. trr.&ponaible . 

-2-

nen tha WVDP .  the ... t daDqU'Ol18 rad1oloqical project rver 

attalpted . ia plAmw4 in this WlScientitic aad .incompetaat _y . tha 

lXlE/EIS 18 it8eU a clear daDqer to tha health and .. tety of both 

....rker. aad tha puDUc . Aa DOE bas prrvioualy �trated in ita w .. t 

Valley operationa, it pay. ab80lutaly no attention to anythillq aaid or 

.utaitted at tha bearinq. that are !!2!. judicial or evidentiary-type 

5-3 I bearillq.. It 18 theretore .. sential that judicial aad evidentiary-type 

5-4 1 

hearinqa be conducted on tha radioloqical health b&&&rda ot tha West 

Val1ay o-.natration Projects-betore it atarta and !!2! attar a di.

aatrawl loaa-ot-couta.t.t.ent accident bas r.aulted trom tha ..::tual oper-

ationa. 

DANGER TO iIES'l'EJIN NEW YORItERS 

Table B . 2 (paqe B-9) qive. tha iDventory of .. re than 30 ,000,000 

curi .. ill TADIt SD2 that 1UIta. tha Weat Valley a-matration Project 

(WVDP) poteDtially tha _at daDquoua rad1oloqical project rver undertaken. 

Th8re are thz .. iAcoIltrcwertable tactora that -.Ice this project so 

daDqeroua to tha health aad .afety of _tarn N_ Yorker. . Tbe tir.t ia 

tha extr_ly daDqeroua i.ot:opea ill the iJlveDtory-6 , 700, OOO curi .. ot 

StroDti...-90 tor ....-ple. Tbe aeccad ia tbe qeoqrapbic tactor-.at 

Valley 18 located ill a _11 watered area not tar troa LAke Ezi. aad 

_tropolitaa areas. The third tactor ia the lec:Jt ot V%Y �_ teCbzIol.ocJy 
tor copinq with tha illtractabl. aludqe ill TADIt 802 aad tha qreatly 

iDC:I:eaaed chlmee ot aaId.nq lad lliatalcea with UDproftD �loqy. Theee 

� tactora r.ault ill a IIGD-De!I'llble rial< ot a aerioua loea-ot-..-�t 

C') 
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accid8Dt. Such an accident COIll.d. produca an �tal cateatrophe 

affectiDq the ant1ze Hort.bIIUt � of the ROrt!I. AMrican continent. 

Ally c:c.opeteDt Bn�tal IIIpact Sta�t _t deal with 

the factor. that ..u the WVDP uaiquely denI)eroua , _t ...... tha riaU 

of a .eriOl&S lo •• -of_�t accid8Dt , UId _t at l.eaat OIltline the 

precautioaa UId procadurlaa that VDUl.d be a...s.cl to �t web an 

accident or � a:I..JWa1ae the adver .. "-l.th affacu if one IIbOIIld. occur. 

AlthOuqb the DOEIEIS contains table. or teXt cont'i.J::1aiD9 what has been 

5-5 I Aid bare abOut all the tbrM factor. , .!S. 2!. � consider � � 

� .:!!!. POS.ibilitY � S!!!! c!p!!!tioDa 2! .!:!!!. � � � !!!. 
� lo •• -of-c:on�t accid8Dt. !!!!!!. l:!. .!!2. !p!cific consideration 

whatsoever � .!:!!!. � � � !!!. � .!:!!. !!2!! !!!Sh. � accident !!!. 
S!!!! � � .!:!!. _;n;_i ... .:!!!. � � .!!!! S!!!! � !!!!! AfatY � 

.:!!!. !!!!!:!2. � !2!!!£!.. It 1a prec1aaly thU failura of DOE to coaaider 

tha poteDtial. riMs of a lo •• -of-con�t accident vbich .,reatly 

in�. the c:haDca that sucb an accident VDUl.d occur dlain9 tha WVI)p 

operatioaa. 

Onlika the 1ncoIuIeq;wmtial. riaU thet tha DOE/ElS ..:tu&l.ly 

considera (e.9. , an a1%plana fly11\9 into the teDk) , tbera is a consider-

able ri.alt of a lo •• -of-contau-nt acc:id&t. For rial< calculations 

baaed 011 g--.l past �DrIMJICa, thera 1a a loDIJ UId .u.-l record of 

DOE lD1�t of ita p�. � 1a �tecl in the July 29, 

l!MIl report of the Gularal AccOIlI1tiDIJ Office (aIIO) .  GAO raviewed four 

DOE p� arMS (OCcqpatioaal Safaty , � PraparadDeaa , Facility 

oe.i9n Safety, UId Bn.,,�tal IIonito�) aDd fCNDd aeriOl&S abort-

-4-

� in all of tbea. aIIO coacluded. thet tha " lI(ISCific prabl_ (in 
t.heae areaa) vaaant �te corrective action. "  T!Ie.e areaa ar a ,  of 

courae, crucial to the DOEIEIS. S1ail.arly , the peat record of w .. t 

Valley tec:ImolocJical deciaioa-.ak.1n9 IIhava one bad aiatalte after aDOther. 

� 1a why a corporate iDft.�t of l ... tban $1.0, 000 ,000 bas nee_.i-

tatecl a $700 , 000 , 000 � p� (with the tupayu'. pic:ltin9 up the 

tab) . On the basi. of tha peat rec:oxd, a lo •• -of-con�t accident 

lD19bt ._ u-.t ilwYitable � DOE lMI1AIJ .... t. 

What 1a perbap. even .or. c:ainowI ,  ri.alt calculations baaed on 

the lI(ISCilic op.ratioaa proposed in the DOE/ElS 8bOV thet there VDUl.d be 

a bi9b ri.alt of a lo .. -of-con�t accident if the.. plana are impla-

_tecl in the _.t Valley c->nstratioa Project. For aaopla , the _at 

crucial .tep in the wvm> op.ratioDa 1a what tha DOE/US calla "r�al 

of tha bi9b-level. liquid __ tea f� the .tor&9. �" .  T!Ie propo.ed 

op.ratioaa 4i.acua • ..s in B . l  of the \!:IS ara .impl.1atic in tha ...t.r_. 

Basically bi9b pr_aur. noula. VDUl.d be used to atir up tha __ tea in 

8D2 SO that the teDk COIll.d. be pQIP&d OIlt llIte a flooded callar. Whila 

the ccmpoaitioa UId aatura of the alud<Je 1a in bet � ( .. is 

adai ttecl later in the .ac:tioa) , it 1a ftry \IIll1kaly thet tha alud<Ja can 

be pQIP&d out l1ka an ord.iJlery Uquid.. FOr instanca, thera 1a a CCIIIPli-

catecl internal .trIICtIIr. in the teDk. T!Ie .lud<Je 1a probably cl.edded to 
thi. atrllCtllrA. BeIu:e, AllY 1Uqh-pr.aaur. �atioaa that COIll.d. loo.en 

the .lud9a coul4 also collap.. the atruc=ru aDd cause a lo .. -of-

c_�t ac:cid8Dt. 

What 1a particularly tiatur.biDg 1a that tha DOE/ElS .. a_a 

that the r--.J. of the 1Uqh-l.evel. _tea viU be a quick-aDd...,. 

C') 
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opuatioD ill its •• tJaate. of -"- aDd pabUc a;IOaura . Y.t ��. 
tMI IXlEIEIS aot.its tMlt tbere ia no proNJl technol.oqy for tMI job aDd 

tbat it _y DOt _ be pouihl. to q.t tMI 8lwSq. out of tMI tank. 

'1'ben i. no COIIai�ation (or _ _  tion) of the .aiD. daDqer in thi. 
job-a lo •• _f __ �t accidaDt. '1'ben ia no recoqnitiDn that web 

an accidaDt �d be an .... �tal di ... tar which ill the lonq tum 

cOl1l4 pro4llc • .,r. daatha aDd diaabiliti •• ill lfutarn _ York and 

canada than tlIa A-tx.ba pr04uce4 at Jliro� and N8qaulti. Thare ia no 

aQ99Ution of ._ tMI .i1Ipleat pncautiana 8qeinat web an a.;:cidaDt 

( • •  q • •  the MCOndat'y con�t plan previoualy pre_ted to ArqODmI) . 

IIDL'DI En'ICTS OF LOII-t.EYEL IOIIIIZING RADIATIOIII 
The key to a rlNlistic appraiaal of tha radioloqical impact of 

tMI .... t Valley �tration Proqr_ ia a clear UD4e%stan4inq of the 

llat1:l%. of low-level radiation lIuazda aDd up-�te aDd acientifically 

val.J.d .. U-tea of tMI bealth .ffecu of low-do .. GpoArea. Ther. ia 

IIGtIIinq in DOEIEIS-008lD to �.t that uty of tMI pzepuua . ravi� • •  

or DOE �aton inft)lved ill tMI pre�ation of the cIo...-t II:now 

&Dytb.iDq about current r.HArch on �level radiation or he_ any 

5-6 I c.-petence ill pubUc n-lth _ttara. Tba _tion of B�th Ufecta 

occupi .. le •• tbIIn 6 p.q .. in a .s-t rwminq _ 300 p.qu and 

i.nclu4ea nothiJlq � tbIIn tMI outdated aDd er:%'OIIIAIOUII ·official· .. ti-

_te. (which an ill liDe with tMI DOE and tMI official Intar� 
poaition tMlt -low-lev.l radiation ia 1Iamleu·) • 

!!!!!:!. !!!!. � !!!!5!. � anxv!I!!. � � a � !!:!!!. 
� !!!!!!. !!!!. -official- rialta. !Yo g! !!!!' calculatiana .!!!. � 
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DOEIEIS � !!!. !!!IU.!!gle •• !2!. � !!!!2!!. �. Aa previously noted 

(ScMdul.. A) . DOE calc:ulatiolul cQll.aiataDtly .-ploy thia MIUIiJ1qle .. 

( -lIicJcey MoUN·) ari�tic. 

!b. ·official· fiqurp en baaed on Ob.ol.te data on popu-

letiolul IIXpOHCl to hi'lh levela of ion.1..UDq radiation ( •• q • •  J� .. A-
toc.b aunivon or siclt per-. qi"Nn hiCJh-40 .. therapeutic radiation) 

aDd on 4i.cradited -.thDda of analy.ia. For GUlPl •• ill a recent � 

article. IlEIR IU Cbai:aIuI. Dr. Edward Mdford. reports on tMI do.imetzy 

error. in tMI A-� data that: 

• Aa I he_ pointed out .l_ber.. thia leada to an 
incr_ of tMI BEIR III coefficients of about 2 for 
aal.. aDd about 4 for f� •• , _ of cazac.r i.ncidaDc. 
for rialt e9&l.uation chaDq.. thea. facton to 4 and 7 
reapectiv.ly. !bua 1t ia ill c:ornc:tinq a iU.ailltar
pr.tation of tbII JapaDe •• ruults by the IEDt III 
report that tMI new doH into_tion baa the !J%-teat 
.iqDific:ance. ·  (Scbe4ul. I) 

!bar. i. no lonqu uty reuon to _ dubioua data aDd dia-

credited _tIIacla of extrapolation to qat .. tJaate. of radiation health 

.ffecu ill lMl. !ben en _ .or. tbIIn 20 .eu4i •• of populatiofta 

act1Ially IIXpOHCl to law doH. of ionUJ.nq radiation vIlere direct aDd 

ftlld •• u-tea of rialta can be 1Mda. 'l'baH an lUted ill 5cJI8dule c. 

The acienUfic edvant8q .. of tbII n_ .eu4i... _ by federal 89&nci .. .  

are data1.le4 ill Scbe4ale D. 

OD. _jar advant1198 i. that _ at:Ddie.. INch .. tMI Porta.)Uth 

Bav.l Shipyard (PIIS) .ta4y (CDCIWIOSB) . en on healthy worMra apoae4 

to tMI IIIaCl.ear Mqulatozy �.iAm ALAJUI. 1.-1... In other warda . the 

c;') 
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PHS •• U-te8 are dizectly pertinent to tba WVDP worker exposura. . The 

IIRC AI.'U\A l.v.ls ara .. ..-.1 ·safa· ill tba IlOE/EIS . Y.t 9OV�t 

studi .. such .. PHS aDd. tba Bi., SIIIOJcy a-b T .. ts (CDC) ha .... confizme':\ 

the r.sults of ow: earlier stud.i •• of ..,.loid leuJcamia ill .an expo.eci to 

diaqno.tic x-rays: '!.'b. doublinq dos. is about 5 r_. '!.'bus . tba 5 

r.-/year dos. to workers currently �tted annually by tba IIRC is 

unsaf. for worker.-a point further di.CUII.ed in Schedule D. 

DOE SUPPRESSION OF JlAl)IOLOGICAI. IIAZAJtDS 

It should be DOted that tba 9=s. UIIder •• U-ts of low-lev.l 

radiation hazards is DOt dua to a casual DOE m..taka l  it reflacta a 

lonqatand.inq DOE policy. DOE DOt only r.fUII .. to ,... current scienti.fic 

•• U-ts. of bealth .tfacta (wbicb are 30 to lOO tilMs � .. ter then th. 

.official • •• baStss) . it bas actively a�ted to .uppr ••• tba scien-

tific r •• earcb that dev.loped these .sbaSts.-includiDti Dr. n-

MaDCWIO' • •  tudy of tba bealth .tfacta for worker. at tba a.nford repro-

c ... iJ>CJ plAnt. '!.'b. DOE atforu to sustain tba .-ytb tbat ·lov-l.egel 

radiation is baZala •• " by force ars det&iled in te8t.t.my fraa bOth 
• id •• at a Conqraa.ional b8ariD9 (Serial Mo. 95-179) . TIle Cbail:IUA . 
Paul IIOC)er •• 9a". this iDstaDCe of DIJE �_t of bealth affect 

r..-rcb: 

1Ir. lIOCJer.. It ' .  tba _at � , _tZ'UCtUrtId 
••• tbat I have lookaod into in __ u... If our 
r..-rcb P7:OCJr- are beiD9 cazried on in thi. -. 
vbara you. jUllt taka a .tudy frca one scientist aDd. 
.,i". it to __ otber � without evan IaIovi.Dq vbO 
the priDCipal iDntrti.,ator will be or bis quallficatiaDs . 
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this is a very �fficiaDt. poor way of -9in9 a 
r •• earch P7:OCJr- aDd. it iJI not a caopetent way to 
spelld tax dollars. w. are 9OiJ>CJ to hav. to 90 illto 
thi. ill __ d.t&il . aDd. I will aaI< other cOlllllit� 
to do so a. _U. We _y al.o aaI< tba DepartllADt of 
JUJltic. to look into this wbDl. _tter. carta.i.Al.y 
you. _y �t. 

Dr. Liver.an. After your -=-nt. vbat ' .  laft to 
.ay? 

(Dr. Liv_ va. t •• tifyin9 for DOE) . 

It is characteristic of tba IlOE/EIS-0081D tbat tbe Health 

Etfacta .ection fails to _ticm tba fact tbat the scientific c.-uDity 

cUlDQt __ aqne on tba � � _etude of tba radiap.on r� ( so  

the specifiC n..-ber. ar e  clearly unral1abl.) . Apparently. the only 

r� a-n to tbe praparer. aDd. revi�. are tba dUcradited ·official 

rialts· . !2. � bousevif • .!a � vall!}' � � !:!!2!!! !!!!:l:!:!!. � 

� lov-l ..... l ionizinq radiation � .!!!!. � � .:!!!. DOE(EIS . 

The bazarIl to the pubU,c aDd. to nuclear worker. fr.. tba 9= •• 

UDClar •• a.-US of the actD&l radiatiaD riAa used in tba £IS are not so 

IIUCh the ....u.nqlA •• ·Nickay _" ari�tic of tba report .. in the 

fa __ attitude aDd. ...,�iJ19 tbat _ to 90 with the .. m.ber1I • 

DOE aDd. its .urf believe in the .-ytb tbat lov-l.egel radiatiaD is 

"hazala .. " .  Thia is tba .-ytb that lad inevitAbly to the loaoJ .eri .. of 

P7:OCJr .. aiv.ly wor .. �t deCisiaDs at West Valley . Thia cba1n of 

bed acisiaDa produced the _. tbat 1IVm' is supposa4 to � . 
Sac:ti0ll B . l  of the DOIVEIS i. jUllt __ -..ple of this �ate � 

TIle bMlth 

aDd. .. t.ty of the cit1&8Da of Westar1l _ York are �ed vt..D thi. 

c;") 
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potmttia.ll.y cataatcophic project is manaqed by persons who ...... to bave 

no Wlderstand.inq of the radioloqicAl danqers . The DOE report se .... to 

have been writtmt by "childran playinq with nuclear fizecrackers " , 

per.on. incapable of writinq a competant EIS on one hand or of effectively 

m&naqinq the West vall.y DeIIIonstcation Project on the other. 

DOE MISMANAGEMENT OF NUCLEAR PROGRAMS 

Perhaps the qreatest practical danqer to the health and safety 

of Western N.w Yorkers aris •• from the fact thet DOE is manaqinq the 

WVDP. The proqram would be a difficult underta.ltinq at be.t because 

th.re is no provan technoloqy to do the job and the on-the-job develop-

mant and t •• tinq of new technoloqi •• i. Always a risky buain •• s .  The 

WVDP i. the kind of project thet requir.s the be.t pos.ible mansqem.nt , 

manaqers who are particularly aware of and sensitive to the anormous 

potential for environmental disaster. Unfortunately, it i. und.r an 

aqancy which baa the worse manaqeriAl r.cord of any federal aqancy-not 

an .aay diBtinction to achiev • •  

Th e  simplut way to deal with the _ lIlqlllllllDt isau • •  --tti.ch are 

crucial to the potantiAl health hazards from WVDP-is to qo dizectly to 

a recent r.port on DOE miSIII&IIAqem.nt of its nuclear installations . 

Taken toq.ther with the potential for disaster in the WVDP , the r.port 

is friqhtaninq (Schedul. E) : 

Rap. Pat Schroeder (�olo . )  has rel .... ed a 
GeDerAl ACcountinq Of tic. (GAO) r.port thet charq •• 
the Department of EDerqy i. fail1nq to _t edequate 
health and safety .tanc\arda at ita nuclear facillti •• • 
lie .ay.: 
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"You c .... ' t a.ll.ow DOE to police ita.lf and .till 
expect the health of the public to be protected. 
GlID ' s  stwiy cl.arly .Ute. thet _jor chanq •• have to 
b. IIIIIde before _ CAD rest .aay about the saf.ty of 
DOE faciliti ••• " 

GlID found .erious shortcaainq. in four DOE flmctions . Of 

particular pertinence is Occupational Safety. 

"--I. DOE' .  proqram adequate to assur. the .. ploye.s 
at DOE ' s  nucl.ar facillti •• are provided with safe and healthful workinq conditions? The short answer 
is 'No ' . " 

On Environmantal IIDnitor1nq. 

"-How do .. DOE a.sur. ita.l! thet info�tion 
concarninq radioloqicAl rele .... from DOE � s  nuclear 
facillti •• i. accurate and r.liabl.? G1.Q ' .  anav.r 
is thet pOE baa little assuranc •• " 

In ita report GlID rllC-..cS. a "major zw>rqanization of DOE ' s  

.afety and health proqram" . 

Whan DOE' s p .. t performance in the.. arUB is so badly tla_d 

.. to be inCCllllpatent and to pr<Wid. little .. sur .... c. of protection for 

either worker. or the public , ita ability to provide an ..... �t of 

the futur. hazarda of the We.t Valley o-matcation Project is hiqhly 

qu •• tionable. DOE baa conai.tently under •• timated. ,  iqnored, or otherwi.e 

failed to adequately d.Al with the radioloqicAl hazarda at it current 

install&tiona and do .. the _ thiJI9 in ita Meat Va.ll.ey ..... _t. 

c;"J 
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UNDERESTIMATION OF IUUlIATION EXPOStlnS 

TO e.timate radioloqical impact on a human population, there 

are two distinct factDrs th&t enter as a product tsrlII. Tha first is the 

risk of a �th effect (e.g. , luoq cancer) per unit dose (e.g. , r_) . 

The second is the lIIIIDWlt of radiation exposure of a popIUation (e.g. , 

person-r_) . As previously not8li, the risk of health effects has been 

greatly undare.timat8li in DOE/E:IS-OOBID. However , the undere.timation 

of exposure� of workers and the public i. even worse. Because a product 

tsrlII is involved, the actu&l. impacts are underestimated by tactors of 

100 tD 10000, so the numbers in the 1lOE/E:IS are so r�te fraD raality 

.. to be _lU1inql.... Tha use of sucb nQlllbers in dacision-tll&kinq (e.g. , 

in choice of optiona) is extr.-J.y dangerous tD the public health and 

safety, particularly when a potentially cataatrophic project liJr.e WVIlP 

is beinq planned. Tha dacUiDDS will DOt be based on .cience but on 

fantasy. 

JUst one aaIIIple of the abeurd1 ty of the DOE exposure e.timates 

will be considered bare but it ahDuld suffice. The .. st critical step 

in the proposed prograa is the ona called "raaoval of liquid higb-level 

w .. te" and di.cu.sion in .ection B-1. 'l'hi. is the pha .. of the opera-

tiona wbare the work direc:t.l,y iJ1vol vas the inventory of 30,000,000 

curie. in Tank BD2 . :It is the .. st hazardous pert of the operations 

both tor worker. and for the public because of the risk of 1o.s-of-

CCII1�t accic!ent for Tank BD2. 
The radioloqical �ts thet DOE .. tiaatu for the ... te 

retrieval phase of operations are gi".. on page B-16 and B-17 . For 
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occupational and population dos.s respectively , they are at _st 35 

person-r_ and 46 person-r_. It might s .... a little suzprising to 

anyone unfllllLi.liar with DOE "Mickey HOuse" arithmetic th&t specific (and 

very low) nUlllbers like the .. could be obtaiJ1ed for operations where all 

of the essential enginaarinq information for calculatinq exposures is 

missing. In .ection B.l .4 ,  under "Development Needs" ,  there is a list 

of ·ar .... of resolution·-information currently not availal)le but pre-

sumably to be developed durinq the project. � l:!!!. .!:h!!l 1 different 

5!!!. � information, .!!:!!. 2!!!. usential !2!. !.  _aningful ..... _.nt � 
radioloqical impacts � � phase � � operations , !2. lacking !! 
� present �: 

B . l . 4  Dev.lopment Needs 

A nUlllber of uncertainties r_iJ1 concerning raaoval 
of the vastes f%aD the tank.a . S ... of these uncert&intie. 
can and IllUSt be re.olved by experimental work conducted 
before rtllllOVel operations are undertaken. Others are 
W1liJcely to be resolved by any feasible prior experimental 
work and IllUSt,  therefore, be taken into account in the 
planning and de.ign of the equipment and operation. 
Are .. of resolution includa: 

S=turel &D&l.ysis of the nautrallzed_te 
tank. 

Characterization of the physical properti.. of 
the sludcJe. 

Ch�cal and ndioloqical analyse. of the w .. tes . 

Devel�t and te.tinq of _thods and equipment 
tD be used in sluiciJ1g and in other operatans 
such .. coring of the vault roof and installiJ1g 
n_ tank open1ng.. A .ackup  of the Deutralized
vaste tank will be te.ted usinq simulAted ... te. 

Safety analysis (of tank.a ,  pipes , pumps , etC.) 
based on cSetailed r.-.val-f:ra.-tanIt operations. 

c;J 
I ...... 
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Bow theD were the calculationa IIIIIde "h... the 1nt"ormation 

needed is UDavailAble. sere i. vbat is said on paqe B-2 : 

"Where information _s lackinq it _s nec.ssary to 
aaake aSllWllptions to analyze the enviro-.ta1 impacts. 
The _SWDptions ware conservative so u to overstate , 
rather than understate , the impacts . "  

DOE ' s  Dotion of a conservative uaumption do •• not correspond 

with the usual public health evaluation where it is the � case that 

i. conservative. For example , the proposal in B . l . 3 . 3  for r�al of 

nuclear "astas usumes that all that is nece.sary for removal of the 

sludqe is to stir it lip and pump it out. This .cenario is so wildly 

optimistic as to be both ridiculous and hiqhly dAnqerous . If there were 

no IIIOre to this project than pumpinq out a floocied cellar , then of 

course ther. is little reason for workers to be exposed to radiation. 

If everytbinq were to qo perfectly, there would be little exposure to 

the public. The "conservative" DOE .st1mates are lUde on the.e two 
unlikely assumptiOlUl. There is no factual evidence to support either 

assumption and there is the record of DOE operationa.l experience to 

support the opposite assumptiona . under ideal and perfect conditiollli 

the DOE estiJDatas miqht be reall.zed , !!!!! !h!!. .!!. .!!:!!S. !!l. appropriate !!!I. 
!2. analyze ndioloqical E:!!!!. !2!: an ... viro ..... tal � .ta�t . 

The nezt Sect101D details why tbe accuaJ. result of tbe proposed _thad of 

r� the sludqe is .ore liMly to be a _jar �ta1 disaster. 

Bowvu, ..... without a 4isaater, tbe e:JIllOIIUe uU-tea _14 

be iDcrused by factors of 100 to 1000 if reallstic �OIUI vu-e 
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1I&d8. The r�al of the sludqe is the lIIO.t difficult part of the WVDP 

operations . The 1U.I1-ye&r astiJDate. and exposure estiJDat •• used here 

would not ev... suffice for the very first step--samplinq the tanks to 

qet the information ess ... tial to proceed with the development of a 

r� tadmoloqy. There is no proven tachnoloqy for this purpose 

available and the n_ teclmoloqy cannot be developeci until the infor-

mation previously noUlCl u missinq i. obtaineci. 

One example of a qeneral (non-specific) assumption useci in the 

calculations may suffice to illustrate the _1' DOE consistently under-

estiJDates by factors of 10 or more the actual exposure. in these opera-

tions . The calculations start out by ulNlllinq the IIIOst optimistic (!!2!. 

the IIIOst conservative) assumptiOl1S about worker exposure. For example , 

it is .. � that tfRC/Al.ARA exposure. "ill be achieveci ( e .q . , about 0 . 5  

r em  per worker/year) . In actual fact, the direct reproc.s.inq operation. 

carried out by DOE come nowhere clo.e to these fiqures . 

It is true that NRC/Al.ARA � � .!!!E!. ranqe 2!. � 

operations averAI;J" Olla-tenth of the annual permi •• ible '5 rem per year 

level . a_er, this 0. 5 rem repreaents an averAl;Je of a very f_ "dirty· 

operatiOftll ( sucb as active reproc .. sinq operations) diluUlCl by the 

5- 7  I _jority of ·cl .... • operations (such as nucl.aar power plants ) . The WVDP 

reprocaesiD9 voul4 be in tbe class of .dirty. operations (wher. DOE has 

COlUlistaDtly failed to _t ..... tbe 5 r_ per year level) . At West 

Vall8y UId other ·cSirty· operatiOftll , ·h_ spoaq .. " bac1 to be brouqht 

ill to 40 tbe .dirty _It· in orcS.r far tbe iAstall.atiOll to operate at 

all. � c:oaceal tbe. -.cusi ... cIo.s , iAstall.atiOlD averaqes are oft ... 

c;; 
I ....... 
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ctililted by iDcludUlq larqe clerical statts that do not have any nuclear 

exposures . However ,  tha DOE/EIS estimates are tor WVDP persoDDel who 

-w.d be tile hands-on worlcer. tor the ... tr_ly "dirty" Tank 802 operation . 

The net ettect is that realistic expo.ure estimates -w.d be 

at least � times higher thaD the DOE/EIS .. timate. even it the 1IIIUl-

year estimates tor the job were accurate . However , these lIIIUl-yea.r 

estimetes shOuld also be about 10 times qreater for this phUe ot the 

operationa . So even UDder optiJllulll circumatances , the radioloqical 

impacts -w.d be 100 times qreatex thaD the DOE/EIS tiqures. Moreover , 

.. tile next section details , the circumat.uc.. are very far trom optilD&l. 

BOIl THE DOE/EIS PIAII wn.I. PRODOCE A MAJOR DISASTER 

A careful readin'l ot .ection B . l . 3 . 3  toqether with a little 

�n ..... e will reveal tIlet the DOE plAn tor ·�al ot Neutralized 

w .. tes from Tank B02" is very liI<ely to breach the tank and produce e 

_jor 10ss-ot-canuu-nt accident. It i. unnecessary to CJO into 

elaborate en'liaeerinq det&ila to UDderstand hGv the proposed _thad ot 

w .. te r..:wa.l will jeoparc1.ize the structura.l inteqrity ot the tank-

.... thinq that DOE/EIS tail& to conaider and tails to inclwt. in tile 

radioloqica.l impacts. All that is nec .. eary is to have sOlM picture ot 

tile peculiar structure ot TlUIlt B02 (Fiqure B . l) , what is in this tank ,  

what bappeA8 to _tala in this envir�t, and tha violent _thod. 

proposed for r� tile __ tes. 
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Tba tirat s .. taace ot B . l . 3 . 3  auqquts tbe inc:red1Dly .implistic 

appz:oacb tIlet is proposed: 

"The tirat operatiOll waul.4 involve turni.II9 over th& 
COlltCltS ot tbe neutralized-__ te tank at a hi'lh 
rate ot tlow wiUle .lllcinq to aix tile sludqe with tile supernate. "  

The section 'loea on to deacriDe the use of autlller'led, rotatable 

aludqinq nozzles and 15000 L/Illin tlow rates inaide a structure whose 

current .tatus ia \lI1I<nDVn but wlU.ch ia probaJ:lly in a dan'leroualy veal<ened 

condition: 

" It i. .....-d that tile w .. te. -w.d be aixed to tile 
tul.l. .. t ... �t poe.iDle in about 10 8UCh tank turn<WU. , 
or in about 25 hours . "  

_ let u. consider tbe state ot TlIDIt B02 wblle all ot thaae 

"tank turnovers" are CJOinq 011. As DOE ·acII::IIovledq .. latex no ·Structura.l 

Analysis ot tile neutrali.zed_te tank" hU been ...sa but tlUs aqitation 

will c�y .ubject tbe .� to ...,en UId turDlUent tore... It 

is uaetul to kDav (thowJh DO ODe in DOE _ to kDav it) that .=!!!. 
strenqth � _texial& .!!. � aftecud � .S!!!. � .!!2S. radiological 

envi..ro.-nt � !5 .!E. In .. ch ail.dar env�ts than a lO ,OOO,OOO 
curie inferno, r..siati= aftects tbe atructure ot .teeh UId otbar 

_tala. EVerya118 hU read in tbe � about tbe troubl .. with 
werpiDq and tracture ot reector rods UId otbar nuclear �e. In 

TlIDIt B02 there are ala>.t certain to be structura.l weaIc spots that could 

c;") 
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CJi- _y aDder .U-.. If this were to bappea. there CCNld be a 10 .. -

of ......... �t acci .... t. 

It is &lao UIportaDt to DOts tile enqiDeerinq hi.tory of Tanit 
802. Firat. the tanIt vas !WIrer duiCJDed for this kind of operation. 

Second. tile whole point of its de.iCJD __ to .. _ ..... ey. Thi • ..ant 

cuttillq comer.. For instanc.. it vas a bed .u.taIce in retrospect to 

... e carbon .teel .  but this .. � a f_ dollar.. Third. there _. 110 

intention to .tore ta bat _terials in this tank for loftCJer periods-
certaiDly IIOt for ta year. tat be _ _  &lapsed. It __ only for 

t.-porary .tonqa of liquids-not for tile intractable .lwlq. tat baa 
resulted frea tile _c ••• ivaly lODCJ .toraqe. This plan to .... hiCJh-

prusure IIOzzl •• to violently aqitate the alwlqe wbich is prabably _ 
in a ..... -solid or evea partially in a solid .tete SWNUts tat DOE is 

look1ftCJ for ... easy way to do the EIS ca1culaticma rather then a realistic 

way to cluJ. vith tile exu-ely difficult enqu-riDCJ probl_ tllet voul.d 

be iDvol� in the vast. r-.J.. lleraly to do a .tructural analy.is 

for 802 -w..t be a very d_,"UftCJ task. To propo .. a plan iAvolviDCJ 

violant aqitation of the contents of 8D2 vitllollt azty analysi. wbich 

proved tllet the .tructura could vithatUld this aqitation is irrMpODsible. 

It clearly • ...,.,. tbat DOE does not CJiv. a "- aI:Iout tile public baal.th 

ADd safety. 

For a reader vbo -w..t lJ.M a .illplif1ed piC1:Dre of .. t voul.d 

be lJ.Mly to bappen to Tank 802 if tile DOl: plan VEe b1p�ted. ta 

follDviDCJ �. aiCJht halp. 5uppoH tat AD ord.1Duy kitcMD blender 
ware filled vith a aU of soda _ter. ice =-. ADd _ DIlts ADd 
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bol.ts. S ...... tat tber. 18 a fnqll.. CJ1au balder ADd tat tile aqi

tatioD is at tap speed. With a little iaaqiAatioD it is cleAr tllet tile 

kitcb8D would be a _. frea tile aJlattered blADder. lIMn tile analoCJoua 

-vaste r-.J.. frea Tank 8D2 cau.aed atructural coll.ap.. of auppon1Dq 

� or rup� of tile -uaed. .teel COD�t. tile result -w..t 

not be a _.ey kitchen. but AD en.n.r-ntal di.aster tat .... ul4 plaCJU8 

we.tern Mev York ADd Canada for ceaturi.s to caM • 

Th. 6 . 700.000 curies of Stronti .... 90. ODe of tile deadliut 

fission products. is eDOUIJh to poi ..... the eatire IIOrtIIeaat corner of 

North _iea. Sooner or leter ach of this StraDti .... 90 -w..t CJ8t into 

L&Jte E:d. (tber. baa alreAdy been d.tectable rad1oact1v1ty in Lak. Eri. 

frea l,,-level leaks at weat V&l.lay) . 1'l1li b&lf-li .... of red1oact1_ 
l8otopes here is so lODCJ tllet _ are tal.k1.IIq aI:Iout a geological � 

.cale. on this � ac&l. (as ArCJClftlla adlaitted) tile local spill v1l.l 

.ventually CJ8t into the dr� _ter of tile eatir. ACJioII. 

It -w..t be difficult to contaiD tile __ tea after tile fact 

s:iDee a larCJ8 ar .. &rOWIIS tile .1Ull -w..t be extr�y dangeroua. If a 

HCOIIdary con�t aysua vera in place this -w..t mini.;',. the 

risks. ao-ver. DOE baa DO plana for aw:Il a protec:t1ve ay_ ADd tile 

ElS doean' t  __ _  tion the pou1ll1llty. 

It .,.... vitbaut .ayiDCJ tat a loss-of_�t acc1dmlt 

would -.ltiply by a allllODfold ta total population risk of 46 per_-
r_ iD TalUe 8.6. lIYea takinIJ prabab1l1ti .. into account .  tile red1oloCJi

cal iapact �d be eno-.ly iJIc:reaaed. 1'l1li fail.ure of DOl: to _ 

_idar tile po .. 1lI1llty of such AD accident is ODe r.uon Way tile 

probabillty of aach AD acc1deDt -w..t be nbatent1al. 

C'l 
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DOE RESPONSE TO TlUS CRITIQllE 

FrCIII exp.ri.nce over the years with the OOE baarinqs on West 

Valley it i. po .. ible to anticipaa tba DOE re.ponse to this critique. 

Baaically it will be a non-r�e. Dnle •• tb.re are typos or other 

non-e •• _tial error. in tba critique, tb.re will. be no sci.ntific response 

to any of tba substantive points tbat hava be.n lIIIId.e.  There will be no 

r-.dy (other than cover-up) for tba defici.ncies that have be.n point..:!. 

out in the DOE/}:IS . Instead., OOE will rely , as it always baa , on the 

reluctance of tba public to try to uncI.rstand or deal with techni::al 

issu... It will simply reiteraa its usual bland reassurance. tbat 

there will be no danqer to tba workers and to the public. For IDQre than 

20 year. the Atallic Enerqy C� •• ion and successor aq.nci.. such as OOE 

have been maIt:iIIq the.e r .... urinq noi._. 

The ditt.r.nce in 1981 (as callpar..:!. to 1971 or earlier) is 

tbat th.re are hio.tatistical-epi�oloqical studie. of vb&t happen..:!. 

to work.rs and tba public who w.re expo • ..:!. to the.e .uppo • .,;!,ly "safe" 

l..,els of ioniUnlj radiation (accordinq to the blaDd assuranc.. of the 

f.,;!.eral aqencie.) . lie have nov COUDtsd. and veriti..:!. the exc .. s cancer 

and other dia_. in the populations expo • ..:!. to tba.e "hanIle •• " do.e • •  

.. nov have .olid tactual ..,idence (more than 20 year. atter the fact 

because of tba lcmq latent periods involved) tbat tba DOE and pr..:!.e-

Ce.sar aqenci .. have c:cmaistently and !!. !.  � � � mi.represent..:!. 

and qrouly woderstater1 the a� raUoloqical haalth hs.:rard8 of nuclear 

progr_. The ndioloqical illlpacts in the IlQE/EIS are derived with tba 

__ IliclEey 111> .... ari�tic tbat baa c:cmaistently tail,,:!, to protect the 

public haalth and safety in tba past. 
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DOE i. becQaiJlq aware tbat it IIQ loDq.r baa 1III1ch public cr..:!.i-

b.illty so it will ..tIark 011. an all-out campaign to StroM the local 

citiuns. It wl.ll , for instance , use tbat ov-=s..:!. qUDl.Ck, the "health 

8tUdy " ,  to provide fal .. as.urances tbat the public health will be 

proactsd.. How.".r, past uperi.nce with the "baalth stu4i.es " has be.n 

that all they can do is provide (aftar a 2a-year latent period) eVidence 

that human. >Mre hanIed or kill..:!. by low-level radiation�ch do. an • t 

prevent the adver .. health effects . As the portsmouth Naval Shipyard 

and other studies have shcvD, the sciCltific fin<1i.nqs of s.rioua health 

ba&a%<ls doe. IIQt ev.n facilitate tba cla.ias for cc.pensation or widow. 

b.nefits for the workers. So "haalth studie." do not protect the public 

health and safety for tba Ifest valley o..>nstration project, they can at 

best confirlll tbat th.re baa been no protection. 

There i. inte.rnal evid.nce tbat DOE does not really believe 

that the .impli.tic plan in SllCtion B . l . 3 . J  would work. If it were 

this easy to pump out Tanlt 802 , th.re would be an alternative to the 

options li.t84 on paqa 2-1 which would be quicker , ... ier, and cheaper 

than any of tba positive actions li.tsd.. All tbat would be nece.sary 

would be to pump tba contents of the tank into ca&lts , transport the 

casks to an a1.rstrip , have a military &:Lrlitt to Idaho, and be rid of 

tba deCly hiqb-l..,el .... a. within a yur or twO. There would be no 

point in P:n>CII •• iJ>q tba ... a. at .. st Valley and the airlift of the 

nerve qas cann:istars sb<>vs tba t .... ibility of tba alternative transport 
roua. Tbi. alternative would co.t 1_. than oae-teDth tba cost of the 

proces.iD9 alten>ativu. 

CJ 
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Why wasn ' t  this altarnative considered? Becauae DOE know. it 

would not work. '!.'b. r...an it is not f ... il:lla i. tbat the simplistic 

plan in B . l . 3 . 3  would not work. But �e tb& scb_ for vaste r-.val 

f:na Tank 8D2 is too sill.y to be tb& baais for an airlift alternative . 

it is beinq UHd in tba calculation of radioloqical iJIIpacts i.Jl tb& 

DOEIEIS . '!.'bi. sbovs tbat tb& DOE Enviro.-ntal Impact Stat-..t is a 

fraudulent �t !!!!!. � � EQ! � �. 

THE NEED FOR JUDICIAL HEARINGS 

Th. leqal requir_t of an _viroraental iJIIpACt sts�t is 

intended to p�tect tba public health and safety . For the wut Valley 

o..:mstraticm Project, potentially tba .. st denqeroua nuclear proqr_ 

ever attllllpt8d ,  the det:a=ination of tba ra4ioloqical iJIIpacts on human 

health aDd saf.ty sbould not be a perfunctory or ....ninql... cercis • •  

As has be-.. repeatedly shown her . ,  tba DOEIEIS-OOSlD doe .  no t  MIce a 

cCll;let-..t a. __ t of the actual risks of the project. Instaa4 , DOE 

propo ... operations wbicb would rec:Jtl.usly endanqer tba health and 

safety of _t of tba citizeJIs of w..tarn _ York. 

To protect tba public t.ben should be a judicial. or evidentiary 

bearinq CD tba is_ raiHd in thU Critique. DOE should be required 

to produc. tu� to � its ua.atu in DOEIEIS-008lD. It it 

tau.. to 8bov that it ha4 �ed ... � US, tben there sboul4 

be DO vm:k CD the 1IVDP lIIItil. t.ben is ... nallstic ___ t of tba 

r8dioloqical bu.u:d.s of thi. p�ject. In particular, tbare sboul4 be 

... 8P8Citic CODtiIIqeDcy plan in p� wbicb would provide protectian to 
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Westarn _ Yorkers i.Jl the ev_t of a loss-of-containment accid_t 

durinq operations-an obvioua continq_cy caBpl.taly iqnored in the 

DClE/EIS. 

Even without a bearinq , this critique will serv. to establish 

the liability of DOE and its contractor , Westin'1houa. , for any and all 

risks which DOE/EIS-OOSlD fail.ed to anticipat:a. In the event of a loss-

of-containment accident , all pr.parers , reviewars , and administrators 

for DOE/EIS-OOSlD could be brouqht to book for crim�ly neqliqent 

haaicide. 
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H_ to Lie vith Y.Atheaatics 

" �diation Do&imetry " ,  Letter to Science , vol .  2 1 3 ,  

by Edward P .  �adford. 
-------

A 1981 �ea.se ssment of the Health Hazard. of �
Level lonizin9 �ad iation. 

Testimony on Radiation Protection Guidance for OCcu
pational Exposures, Apr i l  20 , 198 1 .  

�dioactive �eadin9s , "GAO Assa i l .  Safety o f  DOE 
Nuclear Faci lities- , Volume 2 ,  Number 8, Auqust 3 ,  198 1 .  

ICIIIIIIUU: A 

... TO US WITH MATtlEMAnCS 

Well OYer a year alo, dae Depart_� of Ene!'IY (DOE) was liven 
one year , a 111 11 ion dollars, and a Conlrassion&! _elate to procluc:. a 
f .. ,ible plan for cleaninl up the nuclear wastes s�orad at West Valley, 
N_ York , not far &0. Juffalo. TIle end-tesult is a DOE Hllal Report 
which, like most such reports ,  contains .any nu.bers. Sa.. of these 
nu.bers are the est�tes of radiation do.ale that will be considered 
here. TIIese nUllbers vere obtained by .. thods kn� in the trade as 
"Mickey Mouse aritlmetic". TIIese nuabers are vindovdressinl. TIley have 
almost no value for satinl the decisions on the clean-up of the West 
Valley vastes--particularly the 600 , 000 lallons of hilh-level liquid 
wastes vhich constitute a aajor potential public health problem. 

How can the public tell that the numbers in this Final Report 
are .. anineless and useless ?  Surprisinlly enoulh, the public has only 
to read (and understand) the eo.panion Report put out by DOE . To anyone 
who can read the technical lanlUales , the latter report plainly says 
that the nuabers in dae Final Report are worthles s .  Is such candor in 
a report from a federal alency incredible? Not really. TIIis is a way 
that the technololists who do the Mickey Mouse arithBetic can cover 
themselves alainst criticisa by their peers. At the I .. e tiae , the 
public wi ll 10 on believinl that it has received so.ethinl of value for 
its million dollars vhen in fact it has not . 

TIIis fool-proof .. thod of havinl your cake and eatinl it too 
is based on a simple fact : TIle aathematical and technical j arlonl used 
in these federal reports are incomprehensible to the public and its 
representatives .  No on e  who c an  read these· j arlons is likely t o  .. barrass 
his collealUes by translatinl�is j argon into plain Enllish. Hovever, 
that i s  precisely vhat I .. loinl to do here : First of all , I vi I I  Jive 
a paragraph of the j arlon in Section 4. 2 . 2  on Estimation of Radiololical 
005&1105 . TIIen I vill explain what it uans . 

''The dose estiaates presented in this report are for the 
illPlellll!1lta�ion of the various options. The future population 
doses which could occur after the various OVtions have been 
implemented were not addressed. TIle possibility of 'xposures 
from accidents vas not considered , nor were risks for the 
various decaamissioninl options assessed. An option vith a 
lov dose estiaate may have a hilher p�ential for accidents , 
and consequently additional exposure , than one vith a hilher 
dose estiaate. The doses vere calculated simply to scope the 
choices in a gross vay. In order to assess the radiololical 
hazards of the various decommissioninl options , a detailed 
pathvay analysis based on a detailed vork plan vould have to 
be perfo�d. TIIis type of an analysis vas beyond the scope 
of this report . "  

c;) 
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Now what is a l l  this about ? From a pub lic health standpoint , 
there are certain concerns about l ow-dose radiation that are especi a l l y  
import ant . Th e  whole point of an y  disposal plan is t o  prevent future 
radiation exposures to the general population and to minimize t� 
exposure of workers in the clean-up operations. The future exposures 
are "not addressed" . In ,eneral , as long as standard operat ions are 
loin, routinely (as in a smoothly functionin, power plant) the radiation 
exposures to workers or the public are quite low. The risks occur when 
everything doesn ' t  ,0 smoothly and there are "accidents " .  However , 
"exposures from accidents • • •  (were) . • •  not considered" . 

High risks also come into the picture when , as here , the 
Clean-up requires development of new operat ions for which there i s  
litt l e  or n o  previ ous operat ing experience . There i s  obvious ly no 
scientific way to get accurate estimates of radiological risks when the 
c lean-up methods ("decommissioning options") have not yet been developed 
or tested. The authors of the cited paragraph complain that they could 
not do what they consider an appropriate risk analyses ("pathway analyses") 
because the options lack any "detailed work plan" . In order to draw up 
such a plan (which is what should have been done in a competent Final 
Report) it is necessary to have operatin, experience with the processes 
used. But none of the proposal options have ever been used for anythin, 
l ike the clean-up operati ons needed at West Val ley. No one real ly knows 
how they work or even if they would work. 

In other words , the report concedes that it did not do the j ob 
of assessing radiological hazards that was required by the Congressional 
mandat e .  Only the hazards for routine operations have been considered 
and this omits the more serious hazards . The authors do warn that the 
numbers are not a re l i ab l e  guide for decision-makin,. -rhey point out 
that if the estimated risk for one option is lower than for another 
opt ion, this doesn ' t  mean that the actual risks are lower (because ". 
hi ,her potential for accidents" has �left out of the calculat i ons ) .  
What , then , are the numbers ,ood for? 

The answer i s :  '"These doses were calculated simply to scope 
the choices in a gross way" . What does this _an? To "scope the choices" 
means to consider the options only in a vague ,enenl way (such as might 
be called in plain English '�alkin,- around the point instead of to the 
point") . The appearance of words such as "simply" or ",ross" in technical 
j ar,ons is rare . They make this a strong statement which lIIi,ht be 
freely translated as : �'You can talk about these numbers but for heavens 
sake don ' t  try to use them to make serious decis ions" .  Some o f  the DOE 
staffers do rea lize that the health and safety of most Western New 
Yorkers would be j e opardized by a bad decision on the clean-up of the 
hi&h-Ievel wastes . 
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When Congress gave DOE a mandate to come up with a plan to 
clean up the nuclear wastes at West Val l ey , DOE had two choi ces . I t  
c ou l d  have tackled the difficult j ob of producing the "detai led work 
plans" which are lacking here . Or it could take the easy way out , so 
often used before , of lyin, to the public in a mathemat ical language. 
DOE chose to produce a Final Report consisting of a set of unevaluated 
and unevaluatable opt ions . DOE chose to fake i t .  Whi le technical 
readers let a warning of this in the Companion Report , the Final Report 
for publ i c  consumption gives these dan,erously mis l eading numbers without 
any warnin g .  

Irwin D . J .  Bros s ,  Ph . D .  
Director o f  Biostat ist i cs 
Roswe l l  Park Memorial Institute 
December 22 , 1978 
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Abstract 

A decade alo the risks of leulr.aia f%'Olll exposures to low 

l."el5 of ionizinl radiation were estiated by linear e:ttrapolatiOD froll 
data on persons exposed to .alc:h hi&her l."els. In recent years , however, 

a nu.ber of scientific saldies have reported excess risks where the data 

was on persons actually exposed to 10_ 1.,,81 radiation. The new findinls 

are incOllp&tible with the estiates based on the linear hypothesis 

althOQlh these esd_tes contiJlue to be used ill public health. Fifteen 

studies iIl'lOlvilll l __ l."el DUClear radiation aDd tllD studies ia'IOlvinl 

diapostic radiation are listed ad briefiy described. Most of these 

studies have positive qualitative findiBls but a few also have quanti

tative esu..t .. of risk such as dDublinl doses. The qualitative findinss 

would be extre.ely unlikely at the estiated exposure levels (which 

r-vreseat averale exposures well under 5 rads or reas) if the extrapo-

lative esu..te of ewer 100 rads of the Pederal Inter&anC1 Task Force 

� __ c:ornc:t. The qUIIDt:itative estiates boa,· the data em persoDJI 
exposed. to low-l."el radiation Jive cIoublinl doses ill the vicinity of 5 
rads aDd are also u.co.patible with the extrapolative .. tiates . The 

failure of the linear Ia�esis to fit the _ facts s_ to refiect a 

pater effic1acy-per-rad in }ITOduci1ill IlIDetic �Ie for the low-dose 

nap dIaD m the Iai&h-do .. nale. 
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1 .  lJaUOduction: 'ftl. Reas ••• _t o f  Ri.ks iD 1981 

lJa the past . the as ... _t of the bazU'ds of lOW-level icmi%inl 

radiatioa has bNa c:uried out by lUI •• federally-spaasored �tt". 

or task forc... HeDc:tt. this llipt appear to be too fcmllidabl. a task 

for on. perscm without federal fuDdiDl to c:ury tJuoup.. Ifowev.r. iD 

1981 then are several reasons why such a reas .... _t is both feasible 

and d •• irabl.. It is d.sirable because official pan.ls fuacled by the 

aov�t are iD a conflict of iDt.rest situatioa sinc. findiJlls oa 

radiatioa hazards would have �ate Dpact on federal alenci.s . SOlIe 
a.enci •• have activ.ly p_ted radiation tedmolop •• and others are 

illVOlved iD 1.lal claias such .. those of .ervic_ at the Bil s.oky 

1lUC1.ar weapons t.sts. Und.r these circ:u.stances . s_ rec8llt official 

reports lack credibility. 

While the reass.ss.ant is not an .asy task for one person. 

then are several factors that .at. sudl a review feasible in 1981 wh811 

it llip.t DDt have beea feasible earlier. 1be .aiD  � wily · th. task 

has baa.e feasib�. is that there are _ a series of .cientific studies 

which are clirec:tly reltIYUIt to the c:rw:ial public health issue . the 

health .ffec:u of .xposures iD the vicinity of 5 r..s or 1.... For tha 

first tiM there are facts on the OCc:urrtlDC. of leuknia and other 

diseas •• iD populations actually .xposed to thes. low lev.ls of 1cmidnl 

radiation. 'ftl. new facts ca.plicate the .... s_t siDc. they contradict 

tile earlier fiDdiDlS but th.y areaUy sblplify th. task· iD other _ys. 

When th.re are reliable facts that C&II pv. direct _rs to 

questions about l.ow-level radiation hazards without auess�k . there C&II 
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be DO .cientifically vali4 � for briDliDl iD obsol.t •• 1 ••• relevant 

data and for usiq .xtrapolations that are .o.tly ps._rk. Most of 

the evid8llC8 that was the basil for the earlier ...... _ts. -;h. IDiul 

data or th. hip-clo •• h_ data. C&II be oIIitted frIa a 11181 ...... .ant 

without any .erious loss. Whil. this facilitat •• the ..... _t here. 

it create. diffic:alties for the official pan.ls by creatinl mother kind 

of conflict of interest . No panel scientist C&II easily acknowledle that 

his area of .�se or his lifework has bec_ irrelevant to a 1981 

reas ••• _t of radiatioa hazU'ds . 
Finally. a cons_us of opiDioa of a larl. panel _y be on. 

way of striviDl for objectivity wh811 the facts are lackinl. but when 

there are directly relevant facts at hand objectivity is achieved by 
lookiDl at th ••• facts and by disrelardinl subjective opinions or 

int.rpretations. This is what will b. don. with .ore than a score of 

new biostatistical-epideadololical reports of h.alth .ffects in popu-
lations .xpo.ed to low do ... of JDlClear radiatioa or ...tical x-rays . 

Y.t mother reasoa why .... s_t is .esier today is that 

there have been _jor scientific advance. iD our uad.rstandinl of the 

�.s of h_ C&IIcer. iD the area of c:areinolen •• is .  iD tha past 20 
years . Despit. the t.pression created by the traditional II)"Stique of 

cancer re •• arch. we u-st certainly _ know the �at. aus. of 

radiation-induced CIIlIICft'S and probably all m- cancers. The first 

ev8llt iD tha loal noludonarr biolopcal proc ... that eIIds with death 

� leuk_a or other cancer iI the OCCl'Z"HDce of a bloch_cal lesion 

or a break-poiDt iD the ca.plex cheadcal S't.l'UCture of the DNA iD the 
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lcuetic _�erial of a h_ c.ll .  This brealr.-poin� _y be inheri�ed 

no. a pareD� as lenetic �Ie. l)r i� uy be produced by radia�ion . 

c:hemic:als. or biolopcal _�erials in the 8Ilviro�t. We now know �at 

this leaetic dep-adation is the cause of cancer IIld sa.e other chronic 

diseases . IIence . alt.hou&h the type and circ:uastances of �e radiation 

exposures are different in the score of positive reports . �e IDIderlyiDI 

process of radiolnesis is the s_ in all of � ... 

Finally. in 1981 it is possible �o narrow the ques�ion �o a 

specific quantitative evaluation of �. h.alth hazards . The issue today 

is DOt � �here is a hazard but !!!!!. � of a hazard �ere is . 

While various .. asures have been used. the �ec:hnical concept that is 

probably .on .asily arasped is the cIoublina dose. The he.lth effect 

that shows up .os� clearly is the occurrence of leukemia. Hence . the 

reassessllell� can focus on v.ry specific questions such as :  What is the 

cioublinl do.e far leuk"a in _1 

lIhil. this focus _y • _ _  ly unow. the official position 

of the federal alenci •• st.aDds or falls on the IIl.Iwer to such questions . 

The doublinl dose .stiute is directly related to official standards 

such .. �. 5 r.- per year pnm..s.ibl. exposure to 1lUC1ear workers s.t 

by the Nuclear haulatory eo-iuion. Tbu.s if. as wu cl.imed in recent 

federal reports . the cIoublinl dose were oyer 100 � .  this staDd.ard is 
defeasible. OIl the other had. if the cIoubllDc do.e is UOUDd 5 :rwas 

thea NJIC is perII1ttiJll a claDlerous expo.ure. No otller c:arc:iDoleu is 

perllitted at lev.ls clo •• to a doublinl dose for CIIlcer in m-n. .  

.. 

-4-

2 .  The Rival Risk Hypothe� : Three Theories of Low-Level Risks 

Puttinl the question in '"the fcma ''What is the cIoublinl dose 

for leukemia?" allc;"" a relatively clear and sillple stat_t of the 

three hypotheses that are involved in the current cont:rvversy. The 

doublinl dose can be calculated hoa til. relationship between. say. dose 

in :rwas aDd relativ. risk of leuk.m.a for . JiVeD dose. froa what is 

lenerally called a. dosale response E!!!!.. The rival hypotheses can be 

represented as dlree curve. on til. araph for the dosale response curve. 

Th. three tlleoretic:al curv.. are shown in Pia=- 1 .  

INSERT FIQIRE 1 

The three rival theorie. are shown as curves A. B. and C in 

Fia=- 1. They are: 

(A) The ori&iDal threshold hrpothesiS lIhic:h was probably the 

.ost popular view in 1960 aM which supported til. official doctrin. that 

"Low-lev.l radi.tioa is haral...... this curR is shawD .. a heavy 
dotted line that ave' down to til. x-uts at SOM point. s.y above 5 
r_. AccordiDl to this theo%y there -.ld be DO risk at dosap' below 

til. point where til. curve intercepts til. horbontal axis . 
(I) th. l!!!!!!. hrpothe.is which was probably the .on popular 

view iD 1970. It is til. tlleory adapted iD the 11172 BEU report (1) and 

this c:un. is a solid strailht liDe iD Pia=- 1. 1Iba the do •••• relpOllSe 

c:un. plou !!S!!!. radiatioa (iD Udition to l-=karouad) versus � 
risk of 1...... til. stnJ,pt tiDe should ao throup the point tobere 
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the x"-u:l.s and y-u:l.s intercept. Th. liDear hypothesis (III' _ variant) 

is _ irreplaceable uSUllpdan for all of the .niMt.s iD the BEIR 

nport siac. the actual data used is oa persons exposed to hi&her dos ... s 

fd ndiadoa, paerally over 100 rads . E::nnpolatiaa over 101 orders of 

....utude _t be used to .su.&u the risks at the low lnels , 14III.nlly 

1IDIIft 5 rads , whith &zoe the critical In.l5 fill' the public health problas 

&- both aucl.ar and ...tical ndiatioa. 

(e) p� a public hal th naDdpoiDt the IOOrSt possible curve 

is tile one whic:b arises with "bat mpt be called a Inetic d.cnclatian 

hypothesis. This cune is the li&ht doued liDe that beads off abov. 

the nraipt liDe at the lower doses. It will be aqued that this is 

the hypothesis that fiu the facts that &zoe available ill 1911 .  .. _  
hne iDfonatiDD an leak"a risks in pvups which "" actually exposed 

to lOW-level ndiatian. 1IeDc., .su.&tes of risk can _ be -.I. 
d1BcUy no. the data without the suanl usu.ptioa of the liJlear 

.".....is. 

1he dif� becw. the tIIZ'M rival hypotheses caD be 

.... sed very s.ly ill t_ of the lIDtioa of .!!S!!!. risk-per-ra.i . 
,.. u-r hypothesis u_ that there is a CDDSUilt risk-per-ra.i--the 

risk 1MiDI the _ at hip dos .. u at 1_ dos.. . ,.. threshold 

Janath-is � that the risk per r&d is !!!!. (or Yllllishu _tirely) 

at _ ...... 1he .-uc depwiatiDD Jaypot.hesi.s u_ that the risk 

per nil is � at low do_ thaD at hip .... . ODe ratianal. for 

dIU IlJpothesis is tha\, at low doses, c:haces &zoe that Cere will be _ 

...... -poillt pnduced or _ at all. At hip do_, '-war, �tipl. 
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breaIr.-poiDts are proclw:ed. 'I'hU heavy dual. blocks the c.llular repro-
ductian needed to proclw:. the c:aac:er. It th.refore ""utes" the break-

poiDts and results ill a 1_ risk-par-ra.i at hi&her doses . AnothtIT 

factor is "repair" at low doses (now known to often be msrepair) • 

3. T.stinl the Hypoth.ses : Qualitative Tests 

Moclera scieac. bepn with the Galilean Rul e :  � theory !!!!!!. 

.!!l !!!!. .!!s!!.. So the first nep ill the 1981 r.uses_t of ndiation 

risks is to deter1li._ how ".11 .ach of the three rival theori.s fits the 

epid.m.ololical facts that are now availabl.. In principl., the best 

un -.ld be a quantitative one: A dosal. respons. curve fill' the l'UIle 

&rOUIUl 5 rads -.ld be construct.d no. actual data an persons exposed 

to ndiatian in this rani., and this actual curve COIIpared directly vi th 

the theoretical cun.. This will be daM ill a laur Hedan. However • 

the quantitative tuts &zoe � c:a.plicated, and va _y start with the 

s.ler qualitati .... t.sts of the thxe. hypothes .. .  

1he reuon that qualitative tests &zoe feasible bare i s  that 

there is _ _  - difference � the uu.&us tz- the liDear 

hypothuis and the esu.&tu tr. the l4IIIetic delftdatian hypoth.sis. 

Th. laullZ', u will be s_ later, p'ftS aD esti_u of the cIoublinl 

doH that is proINIbly Ius tha five rads . 1he official esu.&us , such 

u t.boM in the latest Pederal IDterapncy Tuk Forc. bport (2) , 

put the daubliJll cIos. at ewer 100 rads . With one _u.&u .we thaD 20 
t� _th8r, _ a qualitative approach C8II iDdicau whith estiaate 
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fiu the facts aIIIl which don DO�. The threshold hypothesis is easily 

distiDII11shad froa both other hypotheses since U iJlplies an iDfiDiu 

daublilll dose at low doses. 

If the doublilll dose were Oftr 100 rads or if i� were iDfiDi�e. 

then the effects of doses be� 100 llillirads aIIIl 10 rads. ill wha� 

vill be called the !:!!!!. r&D", .-J.d be Delliaible. My �en�y of 

March 6 .  1979. �o the SeIIa�e Gov_� Affairs Subco-.iuee "on EnerlY . 

Nuclear ProliferatiOll. IIIIIl Federal s.rvices ill Washin�on. D.C. (3) . 

bepa by DOtinl this poin�: 

"three years aJO i� was viuly believed by the self-

s�led radiation pro�ectiOD c-.mi�y that it would be iJlpossible 

to dlrcec� .., health effects ill s�es of people aposed to dosales 

ill the l-rad r&Dle. At tha� t18e. TOIl Mancuso aDd 1 were the only 

ones doinl larle-scale epio..iololical s�udies �o look at these 

haurds. Two years aJO I predicted that if scientists would anly 

U7 to loot at papulati .... vith apo __ ill the I-nd r&D" they 

.-J.d find, as we did, that there are serious haal th haurds . 

SiDee that t18e .are thaIl half a do�eIl new studies have looked at 

wha� happaed �o persoDS exposed to _lear radiation ill the l-rad 

raBle aIIIl have reponed positive :rH1Ilts . these are the studies 

that I _t to try to put toletheT. 

In �n �es I �t hope to JO iIlto utails on all 

the s�n, the en tiu- of' these studies that have been ...se by 
the .-.lIen of the ndiatiCID protection �� tiiho wrote the 

inter&leIlC)' repon . or the _wers to these cr1tid_ . Very 
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briefly. there are ·three kinds of s�udies of nw::lear radia�idft 

haurds a� the l-rad level. The firs� ItiDd deals vith persons who 

were uposed �o fallou� froa the mx:lear weapons �estinl of the 

cold war era. This include. studies of the servic_ a� Bil Slmky 

aIIIl other �ens . There are also the after-effects on adul ts and 

children in the areas of Utah �nd froa the �ests. The second 

kind of nudy involves occupa�ional exposures . nus includes 

s�es of the workers at the Hanford reprocessinl plan� and at the 

Ports-u. Maval Shipyard. the third class of nudy iIlvolves 

exposures �o nuclear was�es such as the uraniua tailinls or releases 

froa power plaDU . Dependinl on what is counted. there are DOW 

bea._ half a do�en aIIIl a do�en positive reports of �ards" to 

persons exposed to nuclear radia�ion ill the l-rad r&Dle. It is 

vinually iJIpossible that they are all false alarm . "  

this �est� involved aD early olTaft of the IDteralncy 

118pGn. c�y called the .l:!.!!!!!! .!!!.!!!n.. but the bibUoaraphy of the 

fiDal Yft'SiOll (2) will be used here • 

In the fiDal versioa of the Libessi Report. there are five 

referesx:n for the � of _lear radiation f� fallout lOben thyroid 

C&JIcer is also cODSideftd (4-8) . However. this Un is larJely lblited 

�o publications ill the udmical li�erature. I� om.ts all repons on 

fallout froa Dr. ErDnt S�erDllass IIIIIl others "ell lOben they appear ill 

CoasressiODal pUblicatiCIDS (9) . I� omU .edia reports ntirely. for 

iDsUDce the reports on the -.riDes at Mapsalti (10) . the CGYerale of 

ha�ards �o workers at nuclear installations is _hat beUer. Seven 
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ref.renc:.s with positive results are c:ited (11-16) . 11Ier. are thr •• 
positivQ reportS on ha� of nucl.ar vast.s or emissions or ar.as of 

hilh natural radiation (17-19) . but non. of the studies of populations 

in the vic:inity o£ nuclear pover plants (20) is cited. '!be Rocky Flats 

and uraniua tailinls haurds are MIItion.d vithout citation. Despite 

th.s. oaissions. it can be seen that v.ll over a doz.n positive studi.s 

vere cited in the Ubassi Report. disparaled. and then disr.larded . 

Th.re are eleven reports of poSitive findinls for dialDostic: 

x-rays c:ited (21-31) . all of vhic:h find .xc:.ss leukemia &mODI patients 

exposed to this low-level radiation . A n.lativ. study of occupational 

hazards of radiololists is c:ited (32) but not the positive studi.s on 

radiolopsts . An illPortant study of the c:hildren of radiololists (33) 

is OIIitted as are SOlIe of the illportant diapostic: x-ray studi.s (34) . 
One ai,ht vander vhy in 1981 there are so many positive 

studi.s on aroups exposed to low-level radiation vhen in 1960 or 1972 

there vere so f.... Basically what has happened is this :  � � 
runninl � .!!:!!. � !!!!. threshold hrpoth.sis !!!! the � hypothesis . 

The nucl.ar .xposures started in the 1950 ' s and 1960' s. but because of 

the lonl latent period far the _lipaant disease. the health .ffects are 

only now C:oainl to lilht (35) . 

Thes. are the qualitative facts . Hav _11 do the three rival 

theori.s fit the facn? The lonl list of positive reports c:ited above 

·is about what would be expected if the lenetic: delJ'&dation hypoth.sis 

were c:orrect and if the doublin, dose for leulr.eaia were less thllD 5 
rads . Th.y would be .xt�ly unlikely if the lin.ar hypothesis vere 
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c:orrect. They would b. t.po.sibl. if the threshold hypoth.sis v.r •. 

c:orr.c:t. Or puttiDl it aJlother vay : In acc:ordanc:. with the Galil.an 

Rul. that a theory .ust fit the fac:ts . the threshold hypothesis vould 

have to, be rejected c:a.pl.t.ly and the linear hypothesis almost as 

stronlly rej ected on the basis of these facts . This does DOt absolutely 

prove the I.netic: d.ar-dation hypoth.sis but it .akes it the only tenable 

hypothesis of the three . 

4 .  Collbined Weilht of Sc:ientific: Evidenc:e Frena FralUe Studies 

B.c:ause the studi.s of nucl.ar radiation hazards are likely to 

involve relativ.ly fev cases of leukemia or eyeloma or other radioleniC: 

dis.as.s under study. they are not "robust" (in the technic:al statistic:al 

sens.) . Therefore. it _y not take 1lUc:h to c:han,. a study vhic:h is 

"positive" (i ••• • achieves the traditional 5\ probability level ) into 

on. vhic:h is ' ''ne,ati v." (i. e. , fails to achieve tllis l.vel) . Cri tic:s 

have only to chanl. an underlyinl asSllllption. ,xc:lude a fev cases 

directly or indirectly (by analytical decision) .. or siJlply us. a less 

powerful statistical .. thod in the analysis .  Henc:., in a technic:al 

sense. the sa.dies tend to be "fralile" and individually they are vulner-

able to c:ritical attacks such as those in the official reports . As I 

noted in ey 1979 Seaate testt.any (3) : 

''The radiation protection =-mity has used a divide and 

c:onquer sn-atecy to deny or disc:redit these reports , treatinl each 

as if it is separate and unrelated and attaclr.in, each in tl1ZD. The 
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.aiD dlrus� of the criticisu is tha� the llUIIbers of leukemias or 

c:aacotrS in the critical series tha� live positive findincs is 

pDerally mall. ne numbers ranle frail 6 in the Pcn·ts.auth 

Shipyard study (with one expec�ed) �o 32 in the U�ah children (with 

13 e:lpec�ed) . I� is arJUed tha� �s · is too few �o be sure of the 

hazard. It is also clu.ed tha� even if there was a hazard. the 

casual ties would be lDlimportan� and no� worth worryinC abou� . The 

attitude of the radiation pro�ec�ion co��y has been tha� we 

�d take a few civilian casuaHies for the salte of nuclear power 

or nuclear de�erren�s . "  

Alchouch i �  i s  relatively easy � o  fauH the posi�ive findinis 

of each study separa�ely and difficul� �o argue tha� any one s�udy is 

conclusive. with so .any posi�ive s�es it is now necessary for cri�ics 

�o deal with the cuaUative evidence of excess risks of leukemia and 

other cli.Hases in perSOlUl exposed �o low-level radiation. This they 

IIaYe DOt daDe. Indeed. thn'e- are difficuH �eclmical quenions inVolved 

in assassinl tha co.bined wei&h� of evidence for any series of fralile 

studies. Althou&h -are than 20 s�es have been ci�ed here . no 2 of 

th_ are sUdlar.-a/I in all respects � simply pool the da�a. 

Scientific JUidelines for assessinl the combined wei&h� of 

trritWDce are needed here. ne casual and subjective "expert opinions" 

that haYe � offered so far are no substit;uus for such JUidelines . 

los llipt be expected. such opiDiODS depeDd 011 preconceived opiniollS on 

tM hazard issua. Those who wish to discred1� the low-level data argue 

that ay nu.ber of "iffy" s�udies add up �o an "iffy" conclusion. Their 
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opponents argue tha� while an individual nudy llich� be called a "frail 

reed" . the analolY �o a Inmdle of frail reeds sUClests the combined 

eviJence is stronc . 

More adequa�e JUidelines can be ob�ained by 3pplyin, well

known lenera! sta�is�ical principles and procedures �o the specialized 

probl.- of combininl the informa�ion in a se� of fralile s�udies . A 

uth_�ical deriva�ion usini wha� is called the "liltelihood ratio" 

approach is �oo lenlthy �o presen� here. However. a brief ou�line can 

be Jiven. S�artini with a llinimal uth_tical model for an individual 

case his�ory in a study of low-level radiation ha%ards . the scien�ific 

�ruc�ure can be charac�eri%ed in �eras of observed quan�i�ies and 
p&raM�ers . The tadia�ion exposure. %. and the health effects . x (e. ,  • •  

leukemia. no leukellia) . are observed . The _ce-sex-disease specific 

risk. " . and the inverse of �he doublini dose. 8 .  are parame�ers . The 

probability of a leukemia death. P (xJ 8 . .. .  z) . can then be wri�un as :  

P(x\ . ... . z) • ( 1  + • z) .. (4.01) 

fro. the definition of a doublini dose and a linear inurpola�ive as-

S1mp�ion for the low-dose ranp. No�e if the exposure % equals the 

doublinl dose �he risk is doubled (8 % • 1) . 

All of the hypothesis usts �ly used are relaud �o the 

likelihood ratio of a series of case history reports in a liven study . 

Pull details on likelihood ratio _thads can be found in Chap�er 24 of 

hDdall and S�� · s .  The Advanced Theory .!!! Sta�istics . Here . the 

purpose is �o �es� the null hypo�hesis tha� low-level radia�ion �s 

Q 
I 

W 
o 



.. 

-13-

buales. (or n.arly .0) , 8 • 0, apinst the COUD�.rhypoth.sis tha� i� is 

a .erious buard (i ••• , the doubliDl dose i. in the vicini� of 5 rems 

or 8 . 0. 20) . Th. likelihood ra�io, Ii' for a &iven £rapl. nudy 

coaUiDs all or almn all of the inforaation relevan� to the hypoth.sis 

UDder �.n aDd can be used direc�ly or iDdirecUy for a s�aDdard silDifi

caK. �.n. The nren� of Ul individual nudy is usually .... ur.d by 
, 

vbu su�is�ici8DS call iu ''pover'' , (i •••  , the probabili�y of de�ectinl 

a radiation .ffec� vben the cOllllurhypoth •• is is ttue) . nus pov.r is a 

fuacti.oa of a ratio (i • •• , the ratio of the esu-�. 8 �o iU nandard 

error) • For a £rapl. study, the power would be so_her. in the vicini �y 

of 0.50 aDd de�.c�ion of a real radia�ion .ff.c� if i� exis�s would b. 

"iffy." 

To .... ss th. s�renath of the coabin.d inforaa�ion in a s.� of 

£rapl. studi.s, v. can apply th. concep� of "pover" �o the s.� of 

studies rather than �o the iDdividual studies . To alt. the resulu aor. 

coaclusiw, the .are s�rinl.m� 1\ (or 911\) probabili� level will be 

used here iuuaol of th. usual 5\ lev.l. A� this aore nrinlen� level , 

the odds would be heavily alainn any on. £rapl. nudy beinl natisti

cally sipifiC&JI�. By a nrailh�forvard us. of th. lik.lihood ratio 

approach, i � is possible �o caUine th. iDforaation by usinl th. produc� , 

I, of the iJadividual lik.lihoods (1 • II �i) .  An U)"IIptotic siplificanc. 

aDd the pcIIMr of this un c_ di:rec:Uy froa likelihood ratio theory 

(40) . TIl. resulu are sboVll pphically in Piaure ;Z aDd they provide 

the clesired pideliJl.. for ...... iDl th. CDIIbined weilh� of evidenc. in 

a s� of £rapl. s�udi .. .  
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As would be .:qIec�.d froa c� s.ns., the pover increases as 

�h. nUllber of studi.s, _, increas.s and as the av.rale stren�h of an 

individual study in the s.�, A, iDcreas.s . Wha� c� sense alone do.s 

no� provide is the quanUta�iv. r.lUionship betw.en fac�ors _ and A and 

�h. power of the eoIIbined �.n. Howeyer, �s is shown in Fiaur. 2 .  M 

ailh� be .xpec�ed, vben Ul •• d ... �. is DO larl.r than iu standard e=or 

(A • I) , th. �la�iv. evidence is r.la�iv.ly weak and the power increases 

v.ry aradually. In this siaaUon on. would .xpec� �n of the iralil. 

studi.s vould turD ou� n.p�iv. ( •• 1 . , a� l.as� 5 ou� of 6) . Howev.r, 

vhen the s�.s are nrolll enoulh �o have a 50-50 chanc. of a posi�ive 

r.sul� ( •• 1 . ,  A .  2 . 7) ,  the s�renlth of th. combin.d evidence rises 

rapidly as th. nUlllber of studi.s incr.as.s. Wh.n (as for the cit.d 

studi.s of low-lev.l radiaUon) the studi.s are predoainanUy positiv. , 

�his co=.sponds �o th. rei ion of Fiaure 2 vher. A is area�.r � 4 .  

He re  the power o f  th. coabined evidence i s  hilh even for as fev as half 

a do�1ID £rap 1. studies. 

INSERT FIGURE 2 

1Iha� Piaure 2 sug.su is the� th. evidence froa th. aore than 

20 studi.s ciud is conclusiv.. Th. null hypoth.sis thu low-lev.l 

radiation is haraless (8 • 0) _� be rejected. 'I1le official .su-us 

of daublinl do •• s over 100 r.- (vbere 8 !. 0.01) _� likewise be reje�ed. 

Ind.ed, the evideBc. is probably decisive for three separau subsmes 

of studies. Th.s. are th. series of studi.s on (1) nuclear vorIters , (2) 

fallou� fro. nucl.ar v.apons �.su, and (3) diaJDOs�ic .edical x-rays . 
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The ualolD' wiU Ue nrnidl of a buadle of "frail reeds" seeu to 

holel. 

s. Testinl Ue Theorie. : Quantiutive Analysis 

IIhile Uere are n�rous epielemiololical studies which provide 

qualitative evidence of serious hazards at low levels of ionbinl 

radiation, Uere are f_r tha� provide quantitative results . The main 

reason for Uis is Ue relativelY larle mailer of cases of leukeai.a or 

oUer radiolenic diseases needed for a quantitative malysis . Leukeai.a 

is such a rare elisease that even if risks are doubled or tripled there 

will only be a handfUl of cases in most studies. Quantitative studies 

are also ax:h more deundinl with respect to Ue clesian of the study, 

the methodololies used in collectinl the data, aDd Ue amount of detailed 

and verified infor.ation on each person. The tvo main quantitative 

studies are those of Mancuso, Stewart, aDd IDeale on the Hanford workers 

(11-13) , UMl �.e of Bro .. , Ball,  Natarajm, Palen, et al OIl Ue Tri-

State Survey (21-25) . 

The kind of extensive aDd �ailed data that is needed for 

quantitative st1ldi .. is illustrated by Table 1 .  Table 1 shows the 

observed lUmbers of _ in ue TTi-State Suney who were 65 years or 

older tabula� by three factors . ODe f!laor was a report of non

l)'llphatic leuka:l.a or no leukemia. The second factor was a report of 

heart elise .. e or 110 heart eli.ease. The Uird factor was Ue doule of 

.adical x-ray. e'U-ted in rads froa verified reports of aposures . 
The table al.o show. expected .nu.bers which are INIIbers predicted \IIIder 
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• lenetic dearadation hypothesis. Siailar tables can be constructed for 

men 15-44 aDd 45-64 years of ale (25) . 

IMSEIlT TABLE 1 

An inspection of Table 1 indicates sa.e of Ue strenlths of 

the Tri-State Survey data for quantitative analysis. There are more 

than 100 leukeai.a cases in 'Uis one table . For purposes of comparison , 

there are also 68 "controls" withcnn leukeai.a. These are DOt the 

''pick-up'' COD�ls that are so often used in epide.iololical studies . 

The controls are persons in a stratified random sample of households in 

the leneral population that was carried out concurrently wi th the 

leuke.ia survey. IIaJIdDa s.-ples are ideal (but too expensive for most 

epide.iololical studies) and they allow further methodololical refine-

lIents such as "double-blind" interviewinl . In other words , the person 

interviewed in the household was told only that Uis was a bealU 

sun." while the intervi_r .... liven a address &JIlt IID� told whe� 

it w .. a leukemic or a raDdo. s.-ple household. Other precautions were 

taken to avoid intervi_r biases such as validation of all reports of 

x-rays . alainst hospital or other records . 

SpeaJtinl inforully, the basic idea of the _th_tical lIOdel 

for the lenetic dearadation hypothesis that was used here to calculate 

the expectations is Uis: The x-ray produces senetic dearadation, 

break-points in Ue DNA of lenetic _terial of the m- cells .  This 

CODCept leacls , in turn, to what CD be called a co-occurrence hypothesis . 

In other words if a clone of defective cells develops , the breakpoint is 
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likely to have a spectn. of health effects rather than �e single 

effec:t· of producing leukeaia. This is bec:ause we are dealing with non-

specific: break-points and the ac:tual biologic:al end result of putting 

this �sinforwation into the genetic: code is likely to be a loss or 

reduction of so_ enzr-. As Or. B . N .  Aaes has noted , ''O_ge to DNA 
appears to be the .. j or cause of .ost canc:ers and genetic: birth defects , 

and it uy contribute to aging and heart disease . "  (36) 

Such a deficienc:y, in turn ,  affec:ts the operations of the 

c:omplic:ated host defense syst .. in a variety of ways . One result may be 

impairwent of the feedback c:ontrols for the white c:ell systelll and 

c:linical SymptOlllS of leukellia. Another result uy be diffiC:Ulties with 

the c:irculatory syst .. and c:linic:al Sr-ptOlllS of heart disease. Thus one 

c:ause, a given break-point , c:an therefore produc:e IIIOre than one effec:t . 

In this data , we are looking at c:o-oc:currenc:e of two effec:ts , heart 

disease and leukellia. Bringing in heart disease _y sen odd sinc:e it 

is not generally c:onsidered to be radiogeni c: ,  but if it weTe not radio-

genic: the, c:o-occurrent analysis would fai l .  Recently , new and independent 

evidenc:e of the raGiogenity of heart disease has been reported in a 

study of risks of radiologists "  over seven dec:ades (37) . 

By using the c:o-occ:urrenc:e hypotheSiS , it is possible to 

c:onfront the three theories directly with the facts. What does the 

dosage response curve ac:tually look like in the dosage range of about 5 

r..s? Figure 3 shows the results" fro. one of our studies of .n who 

received diagnostic: x-rays with dosages in this range. The x-axis shows 

the estiaated trtmk dosage in reds for the � in the various age and 

-18-

espasure categories . These are c:alculated froID verified Mdic:al x-rays 

for each individual and then averaged over the category . The y-axis 

shows the perC:lllltage inc:rease in the risk of non-lr-phatic: leukeaia and 

c:onfidenc:e intervals on the individual estimates . Note that the per-

c:enup inc:rease has already adj usted out the backgro\D1d risk of leukeJBia 

so that this dosage response c:urve should go through the origin. The 

ar-ph shows separately the results for three age &rOUPs and this tums 

out to look like three replic:ations of an experiment . 

What does this anPh tell us about the health effec:ts of low-

l evel radiation? There are sevenl points that can be seen direc:tly 

from the data here. First of all ,  there is c:learly a c:oherent dosage 

response c:urve c:oming out of this analysis . As the dosage increases , 

the percentage exc:ess risk of leukemia goes up. Not shown on this graph 

are data on a few persons at dosages averaging over 30 rads ,  but these 

show still higher exc:ess risk. The pattern in this data is c:lear and 

reasonably c:onsistent and it is evident thai the "100' ezcess risk of 

leukemia, the doubling dose,  is well down in this low-dose range . 

lIhat else do these facts tell us? For one thing, they sUliest 

that the worse case froII a public: health standpoint , the genetic: dear-

dation hypothesis , s_ to be right . The threshold hypothesis and the 

linear hypothesis are wrong . The diagonal lines shown on the anPh make 

this point in aDGther way. One of the liDes , the steeper one, is the 

line for a doubling dose of 5 reas while the other pic:tures a doubling 

dose of 100 � .  The S-re. line fits fairly well although it is possible 

to do a little better. The lOO-rem line doesn ' t  fit at all and obviously 

lies well below the confidenc:e intervals .  
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INSERT FIGURE 3 

6.  Quantitative Estimates of Doublinl Dose 

The _t.h_tical aodel that successful ly predicted the Tri

State Survey data iD Table 1 &lid lave t.he dosale response curve in 
Fiaure 3 can be readily extended to provide a relatively precise estimate 

of the doubliDl dose for Dou-ly.phatic leukeaia in aen. In Fiaure 3 ,  

each esti_te of the "per�ent increase in t.he risk of leulteaia" is 

separately deter.lned by the data for a Jiven aae &lid dosaae cateaory. 

If an additional p�ter is introdw:ed, the doublina dose , tIIen the 

siaple _th_tical relationship benreen this parameter and t.he orilinal 

para.eters of the �el perm ta t.he calculation of t.he expectations for 

the entire body of data. Providina that t.here is a coherent dosaae-

response pattern to t.he overall data, t.he nUlMrical value of the doublina 

dose that m.mm%es t.he total Chi-Square will predict (or explain) t.he 

wbole of the data. 

The M1� Chi-Square procedure that hu just been described 

iD words can be reduced to alaorithaic fora (e. a. , to a colIPletely 

aechanical procedure) that can t.hen be prosr-d on an electrollic 

co.puter. Details are liven elslndtere (38) . When this hu been done , 

the basic data can be typed in at a terllinal , a button pushed , &lid an 

esU-te of the doubl1na dose will be printed out that is detemined 

solely by the data and is UDContaaiDated by opinions, expen or ot.her

win. This has in fact ben carried out and the resulta are shown in 

Fiaure 4. .On the x-axis of Fiaure 4 are different values of the doubling 
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dose para.eter &lid on the y-axis the correspondinl values of Chi-Square . 

The estimate of doublinl dose &lid its confidence interval can be read 

off directly fro. Fiaure 4 .  

INSERT FIGURE 4 

TloIO curves are shown in Fiaure 4 .  The solid curve shows the 

push-button resulta for -all 13 ale-dosale catel0ries. The dotted curve 

shows the correspondinl resulta obtained by oaittiDl the most diver lent 

cateaory. The hori%ouuJ. lines iDdicate t.he critical level for t.he 

confidence intervals (e. a . ,  t.he ainiJaula Chi-Square plus t.he 95\ tabular 

value for one de,ree of freedoa) . The intersection of the horbontal 

line wit.h the correspondina curve for Chi-Square is shown by arrows and 

aives the confidence liaits on the estimates . Thus for the full data 

the ainiaua occurs for a doublina dose of about 5 rads &lid the confidence 

interval is 3 . 6  to 7 . 6  rads . For t.he dotted curve the estimate i5 3 . 3  

rads and the iDterval � 2 . 2  to 4 . 4  rads .  
There are now ot.her e.timates o f  doublina dose which serve to 

reinforce the Tri-State Survey re5ulta .  The ManCU50, Ste_n, &lid 
Ineale snldies of Hanford find excess blood cancers alt.houah they do DOt 

find excess leuk_a, for reasons probably rel�ted to the Dall nu.ber 

of C&5es. For t.he blood cancers , t.he doubliDa dose reported in Vienna 

was 3 . 6  ra (12) . The Hanford data also provides ena-tn of doublina 

doses for solid tu.Jrs such as bre&5t cancer in _ and  lUlla cancer in 

.n. These values are hiper thaD for the blood cancer but are aenerally 

in the low-dose ranae. 
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Dr. Tha.as Mej anm md Dr. Theodore Coaon have redone their 

ori&in&l nudy usinl the badle doses f()r the individual workers that 

were fiDally released by the Poru.,uth Naval Shipyard. As reported in 

conl"ssional testi8Dny (39) , they have largely confi� their orilinal 

findings by what a.ouDts to an independent study .  The excess risks of 

blood cancers md of leuka.ia are double or triple the expected values 

but the overall cancer risks are about what would be expected. The 

CDC/NIOSH follow-up of the Poru.auth Naval Shipyard workers inspired by 

the Najarim-COlton studies has DOW been ca.pleted. It was hoped that 

this .assive study of .ore thab 25 . 000 PHS workers would settle these 

questions . but only 6 relevant leuka.ia cases were found. The estimates 

of doubliDI dose are therefore imprecise. On the basis of averale dose 

in the leuke�cs . an estimate of 9 reas is obtained. A slilhtly more 

precise non-paraMtric procedure lives an estimate of 3 reIU . About all 

that cm be said with · any assurance is that the doub11ns dose is s ... where 

in the YiciJ11ty of 5 �. However. this iDdicate. that the exposures 

permi tted by NRC on an annual basis are hazardous to nuclear workers . 

7 .  t.plications for Protectins the Public Health 

In the tt.e interval between the first presentation of this 

report as m invited lecture in Heidelberl in October 1979 and the 

presat. the list of low-level radiation studies was twice updated. but 

new reports have been appeariDl in the 11 terature ad in the _dia ad 

quickly ake my list out of date. However. a few recent item will be 

lIOteci here md for balance let ' s  start with two nelative studies . 
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A nelative study �n dialDostic x-rars from Mayo Clinic has 

appeared in the � England � � Medicine (41) and my critique 

will appear in the sue j ournal (42) . � has published a nelative 

report on backKrOUDd radiation in China (43) . but for reasons noted in 

a !!!!..!!!!. Physics letter (44) this class of studies is of doubtful rele-

vance here. 

Amons the positive reports was a retrospective study of myeloma 

in the � Ensland Journal of Medicine (45) . Media reports indicated 5 

proven aalilD&nt myela.as in about 1000 servicemen involved in the 

clean-up operations after the Japanese A-bombs (46) . There are also 

.edia reports that updated studies of the Bil Smoky bomb tests con-

firminl a relative risk of leukemia of about 2 . 5 .  Excess melanoma has 

been reported amens workers at the Livermore facility by biostati sticians 

usins the excel lent population-based cancer relistry that operates in 

California (47) . Many scientists have a �sleadinl impression of the 

available evidence because of biased reportills in the technical liter-

ature (48) . 

On the basis of present facts. the best 1981 estimate for the 

doubliDI dose for leuka.ia (or for blood cancers) would s_ to be about 

5 rads or r... . However. in view of the historical trends in the esti-

_tes of risks froa iODiziDl radiation. the present estimate should be 

viewed with so. caution .  The hazards have c:cmsistently been underesti-

_ted. and the esti..ates have ben drastically revised every .Ieneration. 

I.prov_ts in the data or the biostatistical techniques for analyzinl 

the data milht well result in ti.e lowerins of the estimate of the doubling 
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dose to 1 . 0  rads or l .. s. llence. in cost-benefit evaluations for the 

deplor--nt of new radiololical technololY the 5-r&d estt.&te should be 

nlarded as a !!!!!!!!!. cost. 

ne 1911 scientific evidence an radiation risks indicates that 

these risks an .,n thaD 30 tiMs cnater thaD official estimates .ade 

in 1979. This clrastic revision in the risk estimates should in theory 

require _jar chulles ill the way in which radiation techno101Y is 

currently deployed UId used. In practice. however. the standards set by 

the Nuclear Reaulatory Ca-ission and other official alencies ar by the 

quasi-official orlani&atians (e. I  • •  ICRP . NCRP) reflect the state of the 

art in the technalolies rather than health statistics . Unfortunately. 

this situation is not likely to be chanled by the current scientific 

evidence on health hazards . 

Perhaps public and judicial awareness that colIPliance � !!!!. 
� standards . � !!2l adequately � !!!!. � !!!!. safety � 
!!!!5.!.!!!. � !!. � !!!! ,.eral � -y ccmpel chull" in the 

present proIIisc:uaus UId s_tiM. danleroua uses of radiation techDa10lies . 

Litilation iJIYIIlv1D1 law-level radiation exposures is rapidly increasinl 

ill the United SUU. . Lawsuits invalviDl ccmpensation. �practice. or 

enri�tal prote�tion _y eventually -te it IIIlJIrOfitable to .huse 

radiatian tedmaloaie. even if the official sUDdards conti_ to perllit 

such abuses. 

Table 1 

Observed and Expected Ihmbers of Men Over 65 
Years (Tri-State Survey) by Disease Sta� 

(Non-Lywpbatic Leuk�a. Heart Disease) 
and Number of Rad.s 

Less thaD r&d Heart Disease No Heart Disease 

Leuknia Observed 9 14 
Expected 8 . 27 17.43 

No Leuknia Observed 5 17 
Expected 4 . 98 17.92 

1 -5 r&ds Heart Disease No Heart Disease 

Leuknia Observed 9 19 
Expected 9 . 35 17. 43 

No Leuknia Observed 4 17 
Expected 4 . 88 16 . 98 

5-!!..!!!!. Heart Disease No Heart Disease 

Leuknia Observed 7 9 
Expected 6 . 56 12 . 38 C'.l 

I 

No Leukemia Observed 5 10 W 

Expected 3 . 47 12 . 14 0\ 

10-aO· r&ds 
Heart Disease No Heart Disease 

Leuknia Observed 10 13 
Expected 11. 76 11.68 

No Leuknia Observed 4 4 
Expected 2 . 74 6 . 62 

20 rads or mre Heart Disease No Heart Disease 

Leukellia Observed 5 6 
Expected 6 .40 4 . 66  

No Leuknia Observed 1 1 
Expected 0 . 93 1 . 15 
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April 20, 1981 
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Dr. Irvin D . J .  Bross 
Director of Biostatistics 

Ro .... � Park IIemorial Insti tut. 
Buffalo, New York 14263 

( 716-845-5835) 

PREAHBLE 

At the suggestion of Mr. Luis Garcia ,  I am submitting the 

following written testimony on the proposed federal radiation protection 

guidance for occupational exposures with reference to Docket No. A-19-46 . 

The purpose of this testimony is to provide a basis for future 

legal challenge of any regulatory decisions based upon or derived from 

the proposed guidance. 

I testify as an individual and for no institution or organi-

�tion. As a public health scientist and biostatistician-epidemioloqist 

for IIIOre thaD 30 years , I have published IIIOre thaD 300 papers and III'f 

latest book ,  SCIDITIFIC STRATEGIES TO SAVE YOU1l LIFE ( just published by 

Oekker) , deals in detail vith studies of the hazards of low-lllY.l ioni-

zing radiation. For _r. than 20 years, I have been Director of Biosta-

tistics at Roswell Park _r1.al Institut. for cancer _earch in BW!falo , 

Nev York ( for 7 years .. Acting Chi.f of Epidemiology) and before that 

v .. at Corn.� caiv.rsity Medical Col leg. and Johns Hopkins . 

THREE CONTENTIONS 

Thr_ .. in contentions vill be presentac:l and the rllllMind.r of 

the t.stimony vill provide sci.ntific and historical facts that vill 

.stablish the_ contentions . "nI. CODtentiODll ar. : 

(1) Ther. is DOW extensive biostatistical-epideaioloqical 

evidence that the dos.s of l ...... level ionizing radiation currently parmit-

ted by the Nuclear Regulatory CCIIIIlission (NRC) caus. at l ... t a doubling 

of the riu. of ltNltemia, lung cancer, and oth.r fatal and non-fatal 

dis. __ s .  !!!.!. dosages currently parmi tted .!!!. !!2!:!!!!!. operations .2!. 
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� install.tiona !!!. dangerous .!:2. .E!!. � !!!!! safety � � 

�. 

( 2) Th. scieatific evidence has been delibar.Uly and sy.tema-

tical.ly suppre •• ed by the federal. .qenci •• in the inter.qency task force 

OIl radiation hazarde. In pertic:ul.ar, what is probably the but factual 

sci.otific evidence currently .vailabl. has recently (March 11 , 1981) 

been CODC.al.ed frca the qeneral public and frca Conqress by the N.tional 

Institute of Occupetional S.f.ty and Heal.th. !!!!. incanpetence , miSlNlDagement, 

!!!!! _It ......... � � federal, agencies � !!!. involved .!:!!. interagency 

� 2!!. radi.tion � (includiJui the .ctiona published in the 

Federal Rec)ister for January 23 , 1981) .!!!2!!!:!! preclude !!!!!!. !!!!!!. !!!X. 
participation � � � �. 

(l) Th. abav.--ntioned RecJister does not r.�nd or .-ntion 

any quidanc. that would .ppreciably improYll the protection of the h •• l th 

and .af.ty of radi.tioD ..orker.. Genuine protection woul4 requU". the 

.... of the be.t .vailabl. sci_titic _idanca , particularly the evidenc. 

on nuclear subMrin. workers .t the Port8*Nth Naval Shipyard which has 

been suppr.seed by NIOSH. !!!!!!. !!!!!. !!!. .!!!!. !!!!. protection � radi.tion 

� � � heal.th guide lin .. !!!. .!!! � � � � scientifiC 

principles !!!!! procedur.s , � � .vailabl. evidenc. , !!!!!. COI!IP!tent 

scientists � !!.!.  � � !!!!!!!!. aqenc:ie. � !!!. r.s.arch ffianizations 

� � � l-iM1Dg � � .genci.s. 

UDtil. there is • q_uine scientific and public beal.th effort, 

the objectiv.s of the January 23, 1981 RecJister i_ are • fr.ud , the 

procedur.s • charad., and the whole thi.nq • waste of t.ime and taxp.yer 

dollars that should be stopped �tely. 

-3-

THE COC/NIOSH COVER-UP 

Turninq nov to the u.tilDOny and doCUlMntary evidence to 

establish the thr_ contentiona , I can speak as an oriqinal member ot 

the scientific advisory call1litte. named by Conqres. for aversiqht of the 

Center for Diseas. Control/N.tional. Institute of Occupational Safety and 

Health (coc/NIOSB) follow-up .tudy of the nuclear workers at the portsmouth 

Naval Shipyard (PHS) . CDC/NIOSB had be.n qiven • specific conqres.ional 

=andat. to confirm or deny the 1918 report by N.jarian and Colton ot 

excess leukllllllia and cancer amonq the nuclear shipyard workers . 

(1) In the Jl JADuary 1981 issue of !!!!. � the final 

coc/NIOSH conclusion was . 

"Finally in PMS radi.tion work.rs, _ found no po.itiv. 

do •• qe respon.. r.lationship. between ionizinq radiation dos. and 

IDOrtality frca any c ..... r.ported. " 

At the March 11, 1981 _tinq of the advisory coaaitt .. the 

reason for this conclusion ..- to liqht : At the t.ime when the report 

was subaitted CIlC/NIOSB had not carried out • sinql. statistical analysis 

of the do_q_re.pons. relationship for any c.use of d •• th. 

At this -tin9 CDC/NIOSH adIILitted that, atter .ctually doinq 

.... analysis of th.ir own data; they had found positive rel.tionship. 

be� ionizing radi.tion do •• and ..,rtality fr<a • nu.ber of dif ferent 

c.use. of 'd_th. 

(2) In -.y January 26, 1981 _ to the CCIIDitt .. and COC/NIOSH 

(Attachment A) I had pointed out • stronq r.l.tionship to lunq canc.r 

and th.r. are rel.tionships ranqinq from iffy to moderat.ly strODq tor 

various oth.r causes of de.th. Clearly , NIOSH had published . fals. 
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r� in the .cientiLic literatura , a report that va. tlatly contra-

dieted by the actual data in the PNS .tudy. 

(3) '11le cirCUlllStance. laading up to tha publication ot this 

talse report on the nuclear shipyard workers by CDC/NIOSH sugga.t that 

the ageJICY intended to support the interagency po.ition on radiation 

hazarda irrespective ot vhat vas in its own data. 

(a) '11le advisory COIIIIIIittaa did not sae (or even haar of) 

, 
the article CIlC/NIOSB .ul:aitted to !!!!. � until it va. in print. 

(b) '11le advisory CCIIIIIittea vas Dot given tha kay data 

tabl .. (do .. x latency) tor .... t cause. ot death (including obvious 

caus .. such as lW1q cancer) . '11le original v.rsion ot the tinal report 

and the publishad. ver.ion only included tabl.. tor l.wc-ia and a t_ 

related caus... '11la c.-i.tt .. vas denied acea •• to the data until a.ttar 

the tact because NIOSB clalJMd there vere "too .any" tabl .. and . "nothing " 

in tIwa. 

(c) !!!!. � article vas .ul:aitted despite repeated 

abjecti-. tro. -rselL and other �. ot the advisory =-itt .. to _ 

earlier ..r.ion ot the tinal report. Months earlier I IY4 .tated in no 

UDCertaiD � that the so-callad. "tinal �" vas inadequate and 

.1JK:a.peteDt and bad bO stati.tical analysis ot close-response rel.ati� 

ships. 

(4) '11lus ,  MIOSB vithheld inL=-ation tro. (and reLuse4 tID 

li.steD to) the _sight cao.ittea that COIIqra .. had .. t up in l!I78 

sp.cU1call.y to avoid this IdDd ot cover-up. 

-5-

'11le.e historical tact. maka it ditticult to avoid tha conclu.ion 

that CIlC/NIOSH published predatarmined rasults (supporting tha interagency 

po.ition on radiation hazarda) aven though it .. ant lying to the publlc 

and to Conqra •• about the rasults ot tha PHS study. 

IMPORTAlICE OF THE PHS STUDY 

While it i. not po •• ibla hera to pre.ant the important scienti-

tic tinding. that come out ot a competent bio.tatistical analysis ot the 

do.e-ra.ponsa relationship. in the CDC/KIOSK data trom PHS , this data is 

ot crucial iDportanca in .. tting tutura guideline. to protect worker • •  

I t  i s  probal>ly the be.t avaJ.labla data on vhat happens to nuclaar worker. 

WIder no� oparatiNJ conditions and current NJIC/ALARA pe%Jlli •• ibla 

l."el.. '11lis point is amplified in Table A. 
What _y edaquate UJalysi. ot the PNS data vill show is that 

exposura. v.ll undsr the 5 re.!year level ( .... t worker. bed la.. than 10 

r_ lltaU- exposure) caused at least doubled risJcs ot d .. th trom lung 

cancer, lauIt�, and a I\UIIII)er oL other causes. .!!!!!.!:!.' � .!!!!!!. 2!. 
radiation exposure currently pemj,tted !:!. claarly causing � 

� � !2. �  • 

CJ 
I 

-'=' 
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TABLE A 

COIG'ARISOIiI OF THE IIEW DATA 0IiI THE PORTSMOlmI SHIPYARD WOIlXERS WITH 
THE DATA USED III OFFICIAL REPORTS ( INTERAGENCY , BEIR, ICRP, ETC . )  

CHARACTERISTICS or TKB DATA PIIS DATA OFFICIAL REPORTS 

Who are the peraon. under .tudy? lIuclear worker. under normal survivors of .n A-boab or person. 
workin9 conditions . with 9rave disease requirin9 

therapeutic x-ray. 

What ar. the do.age. of ioni.ing Low- level radiation dir.ctly OCsages in mo.t aubj.cts of we l l  
radiation? pertinent to occupetional over 100 relll. 

.xposure .t.ndarda .  

What i .  the quality o f  the Continuous concurrent .anitorin9 Retrospective 9ue8stilllat •• of 
do.t.etry for peraon. und.r of the .xpo.urea with r.cordin9 exposures with no adequate 

.tudyl of d.t •• , do.es , .tc . ,  for .ach crosschecks or control of the 
individual. dosilll8try . I 

'" I 
Wh.t i. the quality of the Virtu.lly COIIlPlet. ( 98') with Incomplet. .nd often inadequate 
follow-up of the p.raon. und.r full dsath c.rtificate and oth.r fol low-up and poor qua lity o f  
• tudyl infonoation • information on individuals . 

What was the quality of the No801ogy r.view .nabled uee of pick-up or biased comparison 
infonoation used for co.pari- age-sex-rac.-cause specific u . S .  series ( e . g _ , I n  80me A-bomb 
• onsl rates • comparisons , persons exposed up 

to 10 rem are used as controls) . 

What a •• u.ption. w.r. n.c •••• ry Estimatee can be .. de directly Estimates require assumption o f  
for • •  tilllate. o f  doublin9 dose without any .tron9 assumptions . dubious - linear- or other hypo-
or oth.r quantitativa .. asur •• theses and are lIlerely 9uesswor k .  
o f  h.alth .ff.ct.? 

Whet was the quality of the IIIOSH failed to do any statisti- Host of the dose-response sta-
statistical analysis used for cal analysis of dos.-response in tist ical analyses are inadequate 
the d.t.raination of dos.- the " final report" . or incompetent. 
r •• ponss r.lationshipsl 

.. to i .. .. .. .. n .. � I t '" g .. ... II II .. � II • � i a � ... a 0 � � ,.. 9 i e '" a II c: 1 • • :> ft • � .. < .. .. n 0 a ... ft .. ,.. ,. . � � .. ! :r '" .. ... a ·  i '< ... N ,.. ... ,.. :II .. a � n B .. < .. !; .. II �. to • II .. .B II .. I: • 0 .. � ,. . '0 c: .. • a .. ,.. .. • .. 8 :> .. e- • .a � n It ,. . < n 
to �. I ... III .. :r � :r 8 0 • H G i ... I: i 0 '" ,.. .. & ... § ::r ( II ... .. III ... 0 ... :: ! '3 ... • '" � a a .. .. .a · · .. ... 0 j ... �. .. '< a ... a .. • a n .. .. G- .. I: ,.. f;: • 0 J � '" , � · a n ... "I C :> I g :I � ... i '" .. 1 " '" a H 2' a 0 !. g- o 0 a • e a ... n .. ... a � .. � 0 .. '" ... ... .. G-• a • ... f :> j- ... ... ... ... Ii' S !;! • '" i n R '" i � ... · ,. . ... a ... • ... • ! t • Ut C • • !; n ... '< a H c: a .. • a a ... .. • • .. ... tl f � '" i .. j!: I ... · .a .. � . .. i i � i I • C- • S 0 '0 ! S ... '8 ... ... !} i I ,. . .. C- ... • 9 i � • .8 • a • '" • e. .. '" I'l .. !. t u- a • a '" '0 • • '0 .a .. .. I l • C '< .. i I ... .. a a a .. .. !. .. • I: 0 C- .. = �. ... a a • • II ... c: a 0 "I .. .! i 0 0 � • · • • II If .. :> ti' 0 • !. ... .. a ft If � � .. � I ,.. � a !. ... 1 .. � ! :> 0 .. .. tJ' • � I: < a ... • .. .. ... ::r .. .. a a ... a a � !. H ... • a II ... • .. 0 i U ... .. 5 � .. .. :> � .. - � � .. .. f;j .! = .. 0 ... � n ... • ... 'i ... (;. • ! � Ii' G ... a - ... 0 .. 0 ;;j • � 0 � II '" S < II ... ,.. ... n 
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GAO R.port on January 2 .  1981) include .ttack. on the new po.itiv. 

studie.--otten .ttacka on the hone.ty. compet.nc •• and reput.tion. of 

the ind.pend.nt .ci.nti.ta doinq the .tudi •• --but they make no .ttempt 

to utilize the new information in • con.tructiv. w.y. Inst.ad . they 

r.ly on the obsol.t. ..timat.. and d.ta d •• cribed in TAbl. A. 

OVERALL VIEW 

For the pa.t 25 ye.rs . the feder.l &<Jencie. hav. been cDlllllitted 

to the otticial policy l.id down in 1955 by the Eis.nhower Admini.tr.tion 

that lev-l.v.l ioni%inq radi.tion i. ·harml ••• • •  At the 1978 Houae 

h.arinq. r.portad in SUi.l No. 95-179 the participation ot the Depar=-nt 

ot Enerqy. N.tional canc.r In.titut • •  and Ataaic Enerqy CCIIIDi •• ion in 

this lonq-.t.uldinq cover-up ot r.di.tion ha&arda La d.tailed. In 

SCIEN1'l:FIC STltM'ECIES '1"0 SAVE YOUR LIl"E (Dekltar. 1981) the partiCipation 

ot other .q.nei •• inelu4in9 the Nucl.ar RecJul.tory CCIIIDi •• ion. Det.na. 

Nucl.ar Aq8DCy. and V.tar.,.. Adaini.tration i. de.cribed. Ther.tor • •  

the CDC/lfIOSB cover .... p ot the .erious· radiation ha&arda .t PIIS should be 

viewed .. on . ... r • •  tte.pt to .u.ntain the otficial iDtarao;eJICy po.ition 

d.spite OYervhellaiJ>o; new evideaee that it no lonqer has &II)' scientitic 

or public health validity. 

The .u.ntenanc:. ot the .yth that low-laY.l radi.tion 111 "bani-
1_.· has endAnqer..s the public health and ..t.ty tor 2S yeer. and has 

re.ulte4 1A theoIqanda ot wmee •• aary cSeatha and disabiliti .. to worker. 

the public. Casualti .. that could have been prevented by ... re car.tul 

and •• n.ibl . .... ot radi.tion teehnoloqi... The ·baElDl ... • myth he. 

-9-

been maintaine4 by • combination ot inCompet.nc • • lllisman.q .... nt . _1-

te •• anc • •  and traud �n the te4.r.l .qenci •• and int.raq.ncy pan.l • •  

Renc • •  i t  .hould be cl.ar thet .tt.ctive guidanc. on radiation protection 

cannot be e"Peete4 trOlll ted.r.lly controlled-anc1-funde4 unite .  

Th .  be.t hope o t  • •  ttinq guideline. th.t will actu.lly prot.ct 

work.r. and the public i. to have competent people .pply mod.rn sci.ntitic 

and public h •• lth principle. and procedur.. to the be.t f.ctual evidence 

currently availAbl.. Thi. i. how to d.t.rmin. l.v.l. ot .xposur. that 

will not j eopardize the h.alth and .afety of human beinq.. It would 

th.n be up to the manaqers ot radiation t.chnoloqi •• to oper.t. within 

th ••• limite or not to oper.t. at all. In special cirCUllllltanc •• ( • •  q • •  

n.tional d.ten •• ) work.r. IIliqht be qiv8ft the option of workinq .t hiqher 

l.vel. it they q.t hazard p.y. guAranteed l118dical ear. . and adequate 

campensation tor radioq.nic h.alth .ttect • •  

C) 
I 
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GAO ASSAILS SAI=ETY Of DOE NUCLEAR I=ACIUnf:S 
1_ f ilter O D  • ,love box . t  Cound ser i ou s  shortcDntings; Rep. Pat Schroeder (D�lo .) 
t h e  Rocky Flat .  pl.nt . Thre. 1. Occup.t ion.l Safety: rele.seel • Cener.l Account in, 
da • •  fter receivinl the C Oll- "--I. DOE ' .  prolr .. adequat 

Of f ice report that chari •• the l!tnt the situ.tton was 10- to •• sura the _ployees at Depa rtiunt of EnerlY t. fail ina :e.t i  .ted .nd the .ru Cound nuclear Cac i l i t ie • •  re pro-
to Cleet adequate he.lth and to .Iconta-in.t ed . vided vith "Ce and healt hf 
.afety standards at fts nucl ur 

The del.y .... at t r ibu ted to a workinl co�dit !on.' The .h f.c i l it iea . 
aupervi sor ' a reluctance to dia- an sver i. No. 

The r �port , releaaed on .July 
rupt pr"duc t ioD t o  correct the 2. Emerceney Prep.r edness 2'. 1981 , ia ava il.abl. CrOll ' probl es .  "--I. ooE provid inC adequat U . S .  CAO, Docu!ltent 'Handlina .nd 

--In t\ove ... ftber 1978. a la r  .. a e;nercency pr eparedne •• cu �d tnfor::'lat ion S .. rv ic :: a  Fae il it7, 
at the Richland Oper.tiona and a s au r in& t � t  DOE CactI 

P.O. Boa 601 5 .  Ca i thersburl , 
Office vere found to be inat't ive t ies . r e  prepared to r.apon H� . 20760, ( t.'iD-SI -I08 • .Ju l  27) .  creat inl a ha z a rdous cond it ion. to nuclear ac:c id �t a! The 

'you can t allov DOE to police 
Al thoulh report ed .  nOlhin& ",.a short .nawer is No . 

itaelf .nd .t 11 1  £apect t he l .  Fac ility Des ilft SaCety 
he.lth of tha public to be pro- .cllon. about the prob l et. .  Ia "--Wh.t .ct ion. i l  DOE t.ki· 
t ee t ed , "  aaid Sc:hroed er . "CAD ' .  Mov.,.ber 1979 thll! a Hu. t ion to •• sure that i t s  old er C. 
study c l early s t a t ea t ha t  .aj or resulted in the undet ec t ed c U it iel meet cur r ent aaCet : 
chanles have to be .. ade before leau,e oC contaraina t ed wat er . c r i t eria .nd atanda rd .? Th 
we C'an reset eaay about the --on AUIu lt lO, 1 976, .n ahort answer i. 'Vary I t-it 
aafety of DOE Cac n f t 1� •• " e:xplo.ion . t  ooE ' .  HanCord if " .n7 " 

La st Ha rc:ht Schroeder h.d re- co.pl e:x .  contaminat ed 5 -- , .  EnviroMlent.l Mon itol in) 
que.ted that CAO study the is- ploYf'!e. vith radioactive Mler- "--Rov doe. ooE .ssur. i t se 
sue. iciu. .  The .ubsequent iD- that inCormat ion c oncernfnl 

DOE ' . nuc l ea r fac i l i t i e . ,  vastisat ion atated that a l thoulh rad ioloc fcal releaae. CrOll 
which are operated Cor DOE by • safety analysis had been done , DOE ' s nucl ear Cac: :ll :lt iea i. 
contractor a ,  are £aenapt C rOll Nu- it did not .nalyze the proce.. .ccurate and reliable! CAO 
c l ear Reculatory COal ission .nd •• it va. actually perfonlled .n swer i. that DOE ha. l i n  
Occupational S.fety and Re. l th and thareCore could not ailn.l . ssuranc: e . 
Adminiatrat ion .afety and he. lth oper.tor. to identiCy . po-

CAO conclud ed :  liThe .pec i r elu l a t ion .nd ovar ailht . t enti.l M&ard . probl ... not.ed in DOE ' .  oCC1 DOE own. fac U i t i  •• for produ- In i t .  report CAO recommenda pI � ional a.Cety . ..  erlenc7 .C inl nuclear re.ctor fuel . and , a "' •• jor reorcanhation of prep.redne •• , Cacility deat Cor ..... pl •• at the Rocky Flat. DOE'. aafety and he.lth pro- .. Cety, .nd environmental plant in Colden , Colorado, d.-
Ir .... and sulle.ta "that the IftOnitor inc procr •• s \Mrrant ve l oplnc nuclear uplo.ive. . Conlres. consider leai sl at ion iJtDed iate corr ec t ive ac t ion 

CAO found instanc •• where DO! to r equ ire the Nuc lear Relul. ... Schroeder .... . .  ked DOE, t" 
a l lowed the hea l t h  of worker. tory Co ... iaaion to rev iew the Federal Emercency M.nalBilen and the publiC at larl. to 'be •afet, of .everal DOE nuclear Alency. the Nuclear Relulat. threaten ed .  For {natance:: Cac U it t ••• " Com.iasion, and the Occupa-

--On .Jun. 9 , 1980, DOE "... 111.- CAD reviewed four DOE !unc- t ioNi I Safety and Heal th Adl forrtted of .D
. 
�properly tnstal- t ional prolr •• are •• and S,tratipn to resrond. 

ENvmONMENTAL POLICY CEN TER !'!7 ::'et"l""�ytv?"'..o ... -e � E  "'JO�"V'9''''' 0 � 2C:;J) 
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Enc losed you will find wr i t t en t e s t imonies 
from c i t izens of Buffalo , NY who have asked 
us to forward them to the DOE . 
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Letter 6 

STATEII,NT 
0' 

ROfoERT N. HA,lI: I 
to the 

U . S .  DEPT .  0' ENERGY 

SI"te .. bl' 24 , 1 981 

1":'�.'- , 1- 71 .. A I ,  
!/ .  . 1 " -'lC I J /1;; ')' � +: I I':'" J 

&-1<.., iV'-! I �o. l <:,-

&oDd u u i . , .  Hy n .... ill Rob.,t F,,,nU . I •• " Bu'falo , •• io1ent "nd 

a student .t the Un iv. " H y  0' au , , . l o . 

On F.b,u.ry 2, 1 980,  I ,ave t •• t i .ony befo,. the �ept . 0' Ener,y ( DOE) 

on h c h n i c a l  conc orn. w i th ti,e H i ,h lenl l i qu i d Yut" De .. onstnt ion Project 

nd its precldi n, Dratt Enviran .. nhl I . p.c t Shh .. "nt ( DE I S ) .  Today I w i l l  

c o o  ... t o n  the c onhnh 0 '  the DOE ' s  projlChd lon, T., .. ":on.'3" • •  n t  o f  l iquid 

i,t. l.v.1 hdi o a c t i ve YioItU. 

Th. DE I S  rai ... .. , i ou. ques t ions conc .. rnin, tho ."f..ty 0' wort"" 

i n  and around the now d" unct reproc e " i n ,  bu i l ,j i n'� ' h.Ji oact i v i ty h ... 
p", ... hd the c .... t W i l l .  i • •• ny 0' the c o i l s .  R .. ja i ti on I tv"l s "In�e 

II hi ,h as 3000 r ... thr in so •• hot u . . . .  Th i. i. oy"r 6000 t i.es nor ... 1 

b.c t,round r a d i a t i o n  I n d . .  DOE .. ti •• hs tor occup.tion,,1 "'posu,.. dur i n, 

the de c onh� i .. hon 0' the phnt total  over 350 � i l l i , ,,./h, tor 2000 p'Mon 

hours. U. i n, this DOE upOlure •• ti .. t e ,  a worker would rK.ive th" ..... i .. u .. 

luc l n, Re,u l at o,y Couiuioo (NRC )  a l l owed 5 . 0  r ... y."r ly ""posur .. after 

1 4  hours on the job. It the decoota. i na t i o n  w"" c""plet",j in ooe Ylil' , tho 

job wou l d  ·bun out· app,oxi .. t e l y  1 40 worker.. A l s o ,  these esti ... to .. are 

baud on i nco�pl .te dah ,ather,d about Pllt nper i"nc • •  1. tho H .. to,d wastt 

.tora,. fac i l i ty io Ya. h i n,ton . Yut Va l l ty'. wo,k., conta� i •• tion hi.tory 

hll b.ta wOrl' thu H"'ord ' . .  This .. t i Olh a l so anu".s that no il l.,al 

oy.,expo.ure. would occu', .uc h a. t ho •• whi c h  happ.ned in 1 971 , wh.n the 1 64 
,,,1 1 t i o. vort" • •  t us "ceiv.d II av.ra,. dolt of 7 .24 ..... fo, the yoar. 6- 1 1  hc.u .. 0' 1f1.ral sci.nt i f i c  a"reeROnt .. the pot.n t i al toxicity of such 

• hi,to dou of ndhU .. .. 5 . 0  "115, �o" .duc.tionill ... te,i.1 .... s! be 

provid.d h' both ful l .. d part t i ll. vo,k.,.. 

- 2 -

S i nc lI  this i ll a p i lot p,oj.ct ,  np.c h l l y  the bo,os i l i cah option, 

�.,k., prot.ctioD Ru,t b. a .axi.u. co., id.,ation. DOE .,t i  .. at.1I that o¥., 

fO% of p,.dichd wa,h, exposu,. w i l l  ,.sult froR the dKontilftin.tioa of tho 

10 y •• r aid " p,oc .s s i n, bui l d i n, .  Thi '  hi,h p.,c •• t.�. of "n .1., .. i�ly 
h i , h  do. a, • •  hou l d not b. qu i c k l y  canc ed.d t o  �o,ke'll .1. the fac i l it y.  If 

beU .. prahc t i an c annot b. provideo1, a .. � fac i l i ty .. ay b" the only wily to 

a •• ur. a ,.I .tivl l y  cl •• n wark i n, •• y i ro n •• n t .  

T h .  DOE adyocat,. th. bo,osi l i cate '3l ass cOnYeMion option Dv"r th .. 

c a l c i n. c ony". i on opt i on .  Uhi l t ca l c i natio. has be"n und fa, 20 y"aM at 

an I daho wuh rep,oc o n i n, faC i l i t y ,  y i t , i f i c a t ion is .n .xpe,i .. enhl 

tec h n o l o g y .  Th. c a l c i na t i o n  prOC OII is .pproxillah l y  half H hot III tho 

v i t r i f i c a t ion proc ... , d.er ... i n, the p,obab i l i ty of hi ,h t .... p ... ture .. ! ahd 6-2 I r a d i . t i o n  r.l . ls.. . Calc in. i. an i nt . ,i.  for. which c.n b. converted to • 
,I ••• I .t.r , ODC • •  prop.r di.po •• 1 .ed i u. ft •• b."n chos.n, '31.ss i, per""n,,nt .  

A n d ,  , I  ••• is i nco�pat i b l .  w i t h  the ho.t r o c k  cur'en t l y  flvor"d b y  th" DOE. 

tor a ' i n . 1  ,.posi tory - .a l t .  I.cau •• of this iacoopa tib i l i ty ,  v i tr if ied 

w •• t • •  ay not b. r ... oy.b l .  onc. it h •• b ••• c o nvert.d. 6-3 1 "I ... .. " 00 the p,ojec t .  Rad i oactiYity w i l l  be ,.I"as",j to the 'nYi,on .. ent 

Th. DOE proy id .. i •• u ' f i c i.1t data "'9.r(:ti� ""pec tltd r.di"Uoll 

6-4 1  at lty",.1 points i n  the s o l i d i f ic.Uoa p'oc.... Du, i o", tho ho.ti� of the 

l i qu i d  w •• te in the h ok s ,  the h i ,h t'''p.,atu .. , wi ll yol ati l i z. c.siuo nd 

01.11., . I e"ents . Th.,. is i •• u ff i c i ent data p,oyided T't!,a,din, the t.ch"ical 

capabi l i t y  of c .p tu, i D, th ••• , •• eOul . fflue n t, . GiY.n the PT't! •• "c. of 

I I  II i l l ioD cu,i •• of IIi,h l y  yo l.ti l. c.s i uR i.  tho hi'3h I.VlI liquid, tho 

.IIo"nt that vi i i  �. ,.I •• s.d �u.t b. d i . c l o  •• d • 
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Letter 7 

7- 1 1 
7-2 

7-3 

T h i s  comment to the Draft Envi ronmental Impact Statement ( DE I S )  o n  the 
West Val l ey Project i s  di rected towards two percei ved deficiencies in that 
statement. 

The fi rst is the assumption on the part of the DOE that there woul d  be 
no rel ease of radionuc l i des from high l evel waste ( HLW ) during i nterim 
on-site storage prior to relocati on to a Federal repos i tory .  ( 'B .4 . 4 . 1 ;  

p .  B-73) By i ts own admi ssion, no attempt was made by the DOE to i denti-
fy a range of potenti al acci dents at the West Val l ey si te which might l ead 
to the release of radionuc l i des i nto the environment. ( '4 . 1 . 4 ;  p. 4-10) 

Thus the entire analys i s  of short-term radi ological impacts to the popu-
l ation is i nadequate. The possibi l i ty and associ ated risks of a number 
of man-made , sei smi c ,  and hydrogeological i nci dents must be assessed, and 
the resul ting effects on publ i c  hea l th and the natural envi ronment must be 
incl uded in the DOE calcul ations on overal l project impacts. 

With regard to the pOtential for non-radi ol ogica l , chemical contami na-
tion, the DOE . states that the very low permeabi l i ty of the local soi l wi l l  
prevent the l ateral migration of toxic di ssol ved ni trate sal ts ,  and other 
substances , from the existing disposal trenches . ( 14 . 2 . 1 . 5 ;  p. 4-49) 

I t . does concede� however, that trench overflow from rai nwater i nfi l tration 
is possi bl e .  The DOE ' s  contention that the toxi c  runoff wi l l  be rendered 
harmless by seepage back into the soi l i s  sel f-contradi ctory, for the 
soil characteri stics that i nhibit horizontal movement wi l l  al so i nhibit 
verti cal mov�nt. Thus the runoff i s  l i kely to fl ow overland to nearby 
streams . Dil ution of this runoff to safe l imits once i n  a stream cannot 
be assured under widely varying streamfl ow condi tions , as cl aimed . 

7-4 1 A second �jor defici ency i n  the DE I S  as a whole is the assumption 
that a secure Federal reposi tory wi l l  be ava i l able by 1997 to recei ve 
the sol idi fied HLW generated at the West Val l ey clean-up. Such a repos
itory is a requi red faci l i ty for the enactment of Al ternati ves l a ,  1b or 2 ,  

ye t  nei ther the exact geol ogical medium, no r  the appropriate disposal 
technology, nor even the assurance that ei ther is attainabl e ,  has been 
determi ned. Formulati ng al tennatives dependent on. faci l i ti es and equip-

7-5 \ 

ment that do not , and may not, ex ist is non-sensi cal . 
The environmental impacts of waste di sposal in the proposed hypothet

ical repoSi tory receive l i mited anal ys i s  in the DE I S .  Aga i n ,  the DOE 
concedes that the probabi l i ti es of rare geologi c events that may disrupt 
such a reposi tory "cannot be accurately predi cted" and that the potent i a l  
releases o f  radionucl i des over l ong-term periods are "uncerta i n " . 
( 14 . 1 . 5 ;  p. 4-22) Section 1 502 . 4 ( a� of the National Envi ronmental 
Pol i cy Act requi res that n • • •  proposa l s  whi ch are rel ated to each 
other c l osely enough to be ,  in effect, a s i ng l e  course of acti on shal l 
be eva l uated i n  a s i ng l e  ( envi ronmental ) impact statement . "  Thus the 
DOE is mandated to apply the EIS process to a l l  proposal s rel ated to i ts 
stated objecti ves . The fai l ure to thoroughl y  asse� the envi ronmental 
impacts of the proposed reposi tory is an undermi n i ng of the ori g i na l  
i ntent o f  NEPA. 

Frederick M. Swed, Jr. 
26 Hunti ngton Avenue 
Buffa l o ,  NY 14214 

c:;J 
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Le tter 8 

Sept. 24 , 1981 

STUEl"EN'r TO THE CITIZENS ""A.RING !IE :  D . O . E .  �eat ValleT Clean-up Operation 

fhe citizens need to know the tollor.1ng: 

8-1 1 >:hat etepa will be taken to monitor the elll1aaioJUI trOlll ,'eat Valle;y? 

8-2 1  Bow mDch radiation i. 1ikel;y to enter the tood-chaiD and waterr.a;ys? 

8-3 1 �hat method ot sol1d1t1cat1on �1ll be used and wh;Y? 

.e insist that there be continuous mOnitoring ot elll1ssions , by .an 

independent &genc;y , while the clean-up and sol1diticat1on are taking 

place . 

I do not teel very confident about the governments remediea 

becau.se a!,pro%1matel;y nine ;yeara a,go when my son ...... very small 

the ¥Sderal Gove�ent decided to pass le�slat1on to Drot_ct young 
children tram the hi""h17 ·n_ble s;ynthetic 8leepaoear. fheir !<Cal 

was a noble one . however, in attemptini to correct one hazard the;y 

developed another. '  .Instead ot reou1r1D,tf that more cotton cloth be 

used in �he manufacture ot ch1ldreJUI alee ping. garmenta the;y took 

a -new- approach, iJUl1at1Dg theae garmenta be treated with nama 

retardant chemicals. .6.s a reaul.t 1II11l10JUI ot amall. chUdren spent 

about 40l' ot their t:lJae w�ar1ng cloth containing the chelll1cal 

carc1nopn �. Dur1n.t?; the ;years ot its USe most chlldreJUI sleep

.ear never came into contact with name - but their akin bad much 

contact with tria. 

',re IIIWIt 4WU'd �1nst s1 tuatiOJUI like thia in "hich the remed;y 

1a not a lIII1'e solution. l'Ie mow that the clean_p ot 'ileat Valle;y 

is nece"sar;y. The citizens ot lVestern If_ York IIIWIt be reascured 

that tbe;y will not be �a p1jfa • .  The utmoat ot care .... st be taken 

to .. lect . ..  thod to achieve the claan-p aDd sol1d1ticat1on that 

... caD be aasured rill be the aa1'est , _at reliable aDd proven tech

nolog ava1lable . We al"o need to be aasuree!. that our problllDLl) will 

not be o_lIOUDded bJ' ha� lIOn _lear waste Mzrt to "'eot V:1lle;y. 

� .Tant. 

"I "\ i='l;:,.,..� �\ 
�l;:. \'.1� \4>l� 

CJ 
I 

(Jl 
N 



Let t e r  9 - No response requi red . 

WESTERN Nf)N YORK PEACE CENTER 
__ IIY __ _ CIIUICft aI CIVIIt 
an � aI a.ov • _ I0Il\< __ (CIolCI 

Protr .. offtc. It 440 L.ro)' Aft. ,  luff.l., N.Y.  14215 8)5-407), 8))-Oll) 
Sept. ·2_. 1981 
S1ateMn1i tw Cl u •• ,,' . lfMrinc CI.1 DOB Draft !:ariro •• ,,1al Impaot 
S1ate .. "t Oft Clea" U� ., ... t VallaJ, 

'fII . ... t.rn "_ Twit ' .. 0. C."ter la grat.tul to th. S1a� Club 
Radloaotlv . ... t. campalen. th. Coalltlon 0" -•• t Vallay Nuol.ar 
"'.t •• , and C.A.;I.C.E.ll. trrr th. o,,�ortun1 ty 1;0 .�.ak to our 
oono.rna about "uol.ar ... te. and ... t VaU.y • 

.. begi" .1th th • •  la. word. ot Albert Ela'tdn, ·W. IIl111t oarry 
th. taot. ot nuclear .narsJ to �. vlllag • •  quar.. Prom th.r. 
lIII.t COIllO Altorl0. ' .  volc •• • Th. roa.on •• aro h.re, not .t th. 
roqu •• t ot DO;I, 1. :'.caUIle· .. bell.v. th ... word. and beOIlU •• 
DOE doom' t. In tact, ln .. rl� SollUGlber th. S.nat. ArII.d Somo •• Collllll1rt •• re�ort.d 5. 1 549 ,  th. D.�artlunt ot Erwl'lO' National 
Soourlty Prograru AuthorizaUon .\ot, to th. tull S.nat.. Th. 
Sonate 1. azu.ot.d to vote on 5. 1 549  .ithin th. next to . .. ok •• 
Thi. landmark blll, it �a •• ed, would authori •• n •• rly .S billon 
tor a dramaUo ox!)a".lcm of nuol .. r .. a!)ona �roducUon and te.ting 
.hila aOTarely curtall1ng olU •• n aoca •• to intormaUcm about th. 
oxpanaion plallll and th.ir health and sat.ty .ttaoU. 

.. d on ' t  hay. the .ci."Uno ox!)arte to critlque tha .1I.ciflc. 
ot tha DOE EnYiranmental l�act Stet ••• nt on W •• t Volloy but .. find lit g.nerally incongrou • •  nd lacki� In credibillty 
bee ..... i t  co_ out .t th . .... U .. and from tho .... d.oart1lent 
.hich want. to dra_tlcally .x!)and nuc lear ••• oons oroductlon 
.nd tHting .hU • •  t th . .... ti_ tr)till6 1;0 curUil oi U .. n 
aooa .. to information em their .. t.1:7 aDd h.alth a.p.oU. 

Booau •• ot thl.. •• auat higbly .ue�.ot th . ... tlv •• ot DOE in 
ragard. to ... 1; Vallay. In taot • •• bell.v. th. DOE .antll to 
ox9.rll1.nt .1th ... t V.ll.y at th. poa.ibl. ex�.na. to .11 ot 
... t.rn 11_ Yrrrk, tba1; DOE want. � aaka "id.r II •• ot ... t 
Vall.y for nllOlaar ... t ••• 
'fII.retore . .. �1'O1)0_ tbat toul .torag • •  nd re�_o.a1ng .ttor'tll 110 halted unUl th. _ny II1'IraAolvod .ci.nUfl0 and .at.ty quo.Uona ara re.olv.d . In th . .. anti ... . 11 turth.r nuclear dovolo� .. nt 
.hould c..... It 1. .beurd to add to th. • •• t. .tockoil.. .h.n no .. f. db�o.al .. thoda al.t now or In th. toro .... bl . . futuro. 
DOE .hould call a c�lato "ucl.ar ... ratori wa, no addiUonal 
oonatruotlon or op.rating �.rm1 U .hould bo la.ued tor civilan 
reactors , and th. tu1ib.r prodllOUon ot nuol •• r .. apoDlil .hould 

-�Mhwi�-

C") 
I 

V1 
W 



Lette r 1 0  - No response  requi red . 

Sept . 24 , 1981 

3T-,1"!:7;Er.T TO TJr:: CITIZENS HEAllIlIG HE :  D.O.E. \Vest Valley C10IU1-IlP Operation 

Nuclear ':'iaste is d!lJ>.!NroIlII to our health a.nd shO\ll.d be d1spolled . 0£ 

properly . I wO\ll.d �eel much better Lt the President o£ the United 

States lived at ',7eat VrUley. U' Re� lived at ·.7eat Valley I feel 

it wO\ll.d be cl.lU1ed up aafely. 

I wO\ll.d 11ke to continue to 11ve in BIlf�alo because I have �end. , 

family and a home here that I love . 

1. and a lot of other peo�le and �ture pneratione have a r1�t to 

grow-IlP in an env10nmaent free �1Il the ha.zards o£ radiation. The 

D. C . E .  and " "lIti�� shO\ll.d be care� to clloo"e th .. "afellt way 

to clean-llp �ellt Val.l..y. 

Scott JlU1tz (qe lQ )  
'1 '1  � 1"'1...L.c:-l:",T �-Th.L" N .. � \ .... n.I '" 

GJ 
I 

Ln 
� 



Letter 1 1  

., United States Department of the Interior 
OFFICE OF THE SECIlETARY 

WASHINGTON, D.C. 20240 

1 1 - 1 1 

U 8 1 / 1 6 2 2  

v •• t V a l l .y P rolra. O f f i c .  
O f f i c .  of Va. t .  Op.ra t ion. 

and T.chnololY , NE-320 
Nucl.ar Va. t .  Manal ••• n t  and 

Pu.l Cycl. Prolra •• 
D.part •• n t  o f  Ene rlY 
Va.hinlton , D . C . 2 0 5 4 5  

D.a r  Sir : 

OCT 6 1981 

Thank you f o r  your l.tt.r o f  AU IU.t 6, 1 9 8 1 ,  tran •• i t tinl 
copi • •  o f  the d r a f t  .nvfron •• ntal i.p act . t a t •• e n t  for long
t.r • •  anal ••• nt of liquid h i gh-l.v.l radioac tiv. va.t •• s t o r e d  
a t  t h e  V • •  t . rn N.v Y o r k  Nucl .ar S.rv i c .  C.n t . r , V •• t Vall ey , 
C a t t araulu. Coun t y ,  N.v Y o r k .  Our co ••• n t .  a r .  p r e  • •  n t e d  
accordinl to t h e  for. o f  t h e  s t a t  ••• n t  or b y  subj . c t . 

Th. d i . cu . s i o n  of the r.lional l.ololY and h y d ro l o gy f a i l .  t o  
provi d e  a d . q u a t .  d . ta i l .  on t h e  l.ololY a n d  hy d r o l o lY n e z t  to 
and n.ar the vaa t. tanks . B.for • •• t i.at •• Can be .a de as t o  
the p o t . n t i a l  f o r  Iround-va t.r cont a.ina t ion fro. t h e  va. t e s  
i n  the tank. , r • • •  on.bl. knovl. d l .  of t h e  Iround-v. t e r  f l ow 
.y.t •• i. r.quir.d . Th. fin.l . t . t  ••• nt .hould d •• c r i b e  the 
princip.l d i r . c t i on o f  Iroun d-v. t . r  f l ov. 

Th • •  i lr.t ion.l r.l • • • •  throulh the .ub.urf.c. vould b e  c . l c u l . t . d  
b ••• d u p o n  the r . t .  of Iround-v. t . r  .ov • • •  nt . n d  the f lovp . t h . 
If the t.nk • •  r. f iniah.d .o . t ly in the . l l uvi.l f.n d e p o s i t s  
th. n t h e  d i r . c t ion , r . t . ,  .nd d i . ch.rl. point s i n  t h e  f.n 
d . p o . i t e  .u. t  b .  knovn. In the dr.f t . t . t e  •• nt the d i re c t i on o f  
Iround-v. t . r  f lov i .  not.d •• ••• tv.rd . This .hou l d  be .hovn 
on • •• p .nd the point. of d i . ch.rl. ahould b. l o c . t . d . I f  
the t.nk • •  r .  finiah.d .o. t ly in the f in.-Ir.in.d t i l l ,  then 
the d i r . c t i on , r.t . ,  .nd d i . ch.rl. point. f o r  t h i s  p . t h  .u.t b e  
knoVD or .t l ••• t • •  t ima t . d . P r  • •  u •• b l y ,  t h e  hydro lolY o f  the 
t i l l  n • •  r t h e  t.nk. i. .i.il.r to the till n •• r the c o  •• e r c ia l  
l.nd f ill in th.t v.t.r f lov. pr. do.in. t . l y  dovnv.rd throulh the 
t ill .t • r.t. of • f.v c.nti •• t.r. p.r y • •  r .  Hov.v .r , the f in.l 
.t.t ••• Dt .bould d . a c r i b .  the d i r . c t ion the Iround-v. t e r  f l ows 
onc. it .ov •• throulh the t i l l .  I t  i. unc le.r vh.th.r t h e  ground
•• t . r  .ov.. l.t.r.lly throulh • fin • • • nd or . i l t  l.y.r to Fr.nks 
Cr • •  k .or t o  Butt .r.ilk Cr • •  k, o r  i t  .ov • •  dovnvard u n t i l  it re.ch •• 
the v •• th.r.d .h.l • •  nd th.n .lonl the v •• th.r.d .h. l .  u n t i l  it 
int.r • •  c t .  But t . r.ilk Cr • •  k .t .0 .. unknovn point . Th. f in.l 

1 1 -2 1 

. t .t ••• nt .bould •• ti •• t. hov lonl it vi l l  t.k. for a v. t e r  p . r t i c l e  
t o  r •• ch t h e  d i. ch.rl. poin t .  

V • •  t V.lley Prolr •• O f f i c .  2 

Li t t l e  of the ov.r f l ov vo uld • • •  p b . c k  into the .oil if the 
Iround v •• •• tur. t . d  o r  f r o K .n , vhi c h  is fr.qu.ntly the c ••• 
in the •• rly .p rinl .t the c o  ••• rci.l l.nd f i l l  f o r  r . d i o . c tive 
v •• t • •  n •• rby •• not.d on P.I. 4 -4 9 .  

I t  i • •  t . t e d  th.t v. t . r  fro • •  z i . t inl v . l l a  vo uld b .  u • •  d f o r  
d . cont • •  in. t i on . n d  t h . t  t he r.t •• o f  v i t h dr.v.l vo uld n o t  . x c e . d  
t h o s e  p r eviou.ly r.quir.d f o r  o p . r . t ion . T h e  f in.l . t a t  •• e n t  
. h o u l d  i n d i c . t  • •  t l ••• t t he . p p r o z i  • •  t .  c.p.c i t i e .  o f  .zi a t inl 
v . l l a  vhich .ilht b .  u • •  d .nd i n d i c . t e  . q u i f . r ( . ) u t i l i z e d  . n d  
t y p i c .l r . t e .  o f  vithd r.v.l d u r i n l  o p . r . t ion . This inf or •• t i o n  
v o u l d  p . r.it • • • • • ••• nt o f  the . d . q uacy o f  th. sourc a ,  p o t e n t i a l  
f o r  r . c i r c u l . t i o n  of cont • •  in.n t s , . t c .  T h e s e  c o n s i d e r . t i o n s  
.e •• p e r t i n.nt , b e c .ua • • • c t ion 3 . 1 . 3 ind i c . t e s  th.t e v e n  t h e  
. h . l l ov· v a t e r - t . b l  • •  q u i f a r  i. not r . l iab le . 

V. hope th.s. co ••• n t s  v i l l  b. h . l p f u l  to you in t h e  p r e p a r a t i o n  
o f  • f in.l s t . t  • • •  n t . 

s i n c e r7 ' R�Lif:(� 
P r o j . c t  R.vi.w 

CJ 
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Letter 1 2a See Letter 1 2 . 
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Oc1.ober 15, 1981 

.e.t Valley Progr .. Off1ce 
Office o� 'ute OperaUCIlIs &: Tech. D-320 
.uclesr Wa.t. Manag...nt & Fuel Cycle Prog. 
U . S .  Dept. o� illergy 
Wpahington, D.C. 20S45 

� "-I .,.. ., ,J_,. . _ A __ 
.. _ tall ,_",.11, I. � ... 1P- _,. ,." ___ "'�ft ., ., t-., _ �  _. I'aJ ..J  --.MI . •  , I_II, ..." ..J -. 

JIE: �T VJJ..J..EY FACn.ITY 

Dear Siro; 

Af'tar �ch ·h ....... rk· 011 the 8ubj ect, the Erie COlmty 
FederatiClll has taken 'tbe poaition 1.0 oupport the cal
cination process �or the �ture decontamination o� the 
'e.t Valley �acllity • 

�e reasoning _inly haa to do with policy inUl!a. Cal
cination would allow time to des16n waote ro� c�st
ible with geologic reposito�y. Glasa, we �eel would oe 
incompeUble witb •• �t repository. Aetlomeratad calcin
ation would haYe lower proce .. t.ampert.ures and rad1at1on 
releao.e \0 the atmo.phere. 

High t.amperture �oce68u that 8l'e necessary �or bono 81l
ieata gla .. mean �.quent br.akdown o� equipment; uso 
ce.ium yolatllizeo at S07'c and therefor. more o� it 
would be rele�aed by the bonosllic�te gl.ss method. Tbe 
bottom line being t.hat cUcine could be .... de in1.o gl eas 
later CIlI wben the ..,.t COIDO>aUble .. eo logic repoe11.ory 10 
�oun4. 

nm,.,c 

Sinceral¥ , 
Your. �or con6ervat1o�, 

JOEN H. BUNZ 
Erie County Delegote 
Direc1.or-at-Lar .. e o� lfYSCC , Inc • 

CC : Mary Lou Bath, Environ. COCIIII. &: Erie COImt,y Le&1a.la tor 

� 

c;J 
I 
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Letter 1 3  

13- 1 

..... .... .1!L ., *. �. Mr •• MeGee, ..... Ta,.lor ... Mr. O·c.....U 

IIDQIJIIIITIS lDO_nCII AIm IIIPVr ,-- u_nm ST"TIS .. PAIIDIDIT 
W !ll&1CT CII WUT VAUrr ClUIIIP nDJZCr 

VII&D&S, tit. .... t.n .. Ton �I .. r lemc. CaatU' h lAut. ... wit.bb t.h. 

Couaey of c.ec.u. .... ... c.e 01 .. Yol'k . ... 

V8DA&, "'11c t.- K-l61 .... appr.".. b,. t.ba CoIlar-•• of chi! ua1t." Stac .. 

..,. ..-ct ... tau 1-. _ OcI .... 1l' I, 1110, ... 

WIll .... PubUc t.- K-SU r .... lr •• die ODiC'" Stat.U Depa�t of la.raJ' 

co. -. oa..r thap, VOII.n.ake ebe r ...... lblUey for tb . ..  f. � .... I of eeruln 

hlah 1 ... 1 rad10acUn ,..ac •• pr .... cl' atar'" 111 c.aata ac cM Wueell"ll _ York .. char 

a.mea c.e .. , .. 

VllEIIAI ,  pna_c •• et.ae .. by ch. DDtc'" Stae .. Deparc.a:ac of EDarlJ' ladle.-c. 
thae cl ..... p .cUnU .. . t me a..Can _ Tork .clear Sarrlc. C .... c.r will ucand fOT 
• pertod of • ...r.1 ,...r" _. cb ... fon. M It 

IlSOl.V!D, chile t.he caec.l"8Up. Coaat,. I.a,I.l.acur. b.nbJ' requ.ac. t.h. Ua.U_d 
Seac •• Depar�c of J:DarsJ ... Ita coatnctor . .. p,'" b the Sapl-.:auuaa. of f\abUc 

t.- 96-361 to pnrnde. chl"DUpoue ch . ..  tire period cla.r1ll, whlcb .cUrlU .. ,urNaDC to 

J'Ublic Law 96-361 an uDdertakea. me followtDa: 

(1) ialo ... eiOll to tbe olflct.a18 01 ta. Caaaey of cau .. rau ... .  ad to the 
public d.uU1D, th8 _thod. aad. PI'OP'''. of ta. "UrlU •• UDd.rc.kart. pur ..... ne co 

Public Law 96-361, &lid 

(2) .. ___ for lapuc by offlclala of cau.r_pa CouDCJ and t.ha public 

coac.nilla .ac.b "Unci .. , ... ... lc fun.ber 

USOLVID. thee che Clvk of the t.cldacur. .... ad h. herebJ' I., dirac'''' 

to loward a can.1U_ copy of tlIia ruoluciOll to ch. Ua.lc'" Stac •• Deparz:.aa.c of 

Eaerl7 for t:Dc11ll1lla .. ' a part of tha ncord of �tI to t.ha Dr'aft !DY1r�ul 

� . .... _. (DCII/nS·OOIU» . 

STAT[ or NEIl 'I0Il1 
CIIUIITT or CATTAIIAUIlIIS ! ss: 
I. t'- ""*"1 ...... Cl ..... of' t'- Letl.lleur. of t'- Count)' of CottarIV"". New To ..... 
do .... .." certlf)' tIIot 1 hln CGIIINrH the fO"901119 COlI)' of bsolvtt ... No. 310 
of t'- Lettslleur. of Said Coun� of Cottarlv",. with _ ortgl.11 tII ... of iiftTili'T. 
l1li' offlc. and dul1 .... tad b)' .lld Letl.llture It I _tlll9 of said le\Ihhtv .. ... t .. 
H<h do)' of �oI!er • ".!l....... I.d t11lt t'- ... II • t ..... and correct 
a;yorSvcll ...... uti .. iItid Of tlii .... I.t ... reef. 
1ft t.stl_)' """reef. I .... ......... to let l1li' IIeIId and Iffiud t'- ... 1 of Slid Count)' tII11 ...llm-daJ' of wobn: • 1'BL-. 

c. v. � 
tl.rt. CAtUnvgus �Islltv.. ---

c;; 
I 
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Letter 1 4  

/d,j--:.&1:\ \! . .. / 
DEPARTMENT OF HOUSING AND URIAN DEVELOPMENT 

"PP.UI All'" OPPICI! 
'07 OI ......... I .VINUI. ST.TU .. .,'UlING. "EZZANINI 

"PP.LO. NIW YOIIK ._ 

UGJON n IN ".PLY ".,." TO; 

OctDb.r 16, 1981 

U. S. Deparaa ... t of J!Deqy 
W .. t Valley PrDlr_ Of f � e  

Of U c .  of Waat. Oparat:l.oaa & 
TecllDD1DIY, .E-320 

"cl_r Waat. Ka .... .... t & 
Fuel Cycle PrDlra.a 

W.abmltOD, D. C. 2054.5 

To � It Kay CODc eru :  

Subj ect :  Draft !a9 1rOllll ... tal Illlpact Stat ... t 
Laaa TCIl 1IuI . ... t of Uquid H1a h-L_ el 
lad ioactive Waat.a Stared at the W.narD 
.... Yark "claar S.lV � "  C ... ur , W .. t Valley 

W. bav. r.., 1aved .. bjact draft EIS ud fmd it tD b. h1ahly 
tecllD�al m Mtur.. SiDee FIlA .orts .. .. bav. b .... writt ... 
m tb . ..  rr .... Dd1D& ar .. m the peat ..,d wUl liltaly cout1D.ae, 
.... r prmary COllCC'D 18 relativ. to pD .. ibl. d .. radatiOD of 
Ir .... 1Id vat.r. W., dlar.tDra, f..,or alteruativ .. that pro
v id .  far u1t.ata r.ooral tD a Fed.ral rapoaitory rath.r thaD 
&tar ... of uy aolid 1f ied _t.r1al 011 the ait .. 

14- 1 / Iza edditicB, v. vculd IU&I .. t that a .or. d.t mit iv .  1IId icatiou 
of tr"'8pOruticB r .... t .. that will b. utUized ( than that l iv ... 
m tb. dnft) b. mcluded m the fmal !IS. 

TllaDk y .... fDr dI. DpporQlnity tD r_i ... thl8 d...,..,. ... t. 

smc.ru:� L. 
@w. Jppo;rJ 

.lct=- __ ..... .r 

2. 1S 

CJ 
I 
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Letter 15  

G l ':J  • •  R • • •  a r -c: h  a D d  W . l t l n 9  P r o c  • • • • •  " f o r  t b .  G l a s a  I n d u s t r y  

Penberthy Electromelt International. Inc. 
'r�&.oo.on.· � 

P!lf!I.l.CTIIO 
su.nu: 

631 South 96th 5_ 

SeattIa. Wasbinqton 98108. U.s.A. 
19 Octobllr 1981 

:::Mt 71:1 .. :z .. 

15- 1 1  

we.t Velley Proqram Office 
Office of W •• te Oper.tions . NE-320 
Department of Enerqy 
We.hinqton . DC 20545 

Ra: Comments on DEIS for w.st v.ll.y 
ooE/EIS- 008lD 

Gentl_ : 

NucltNll' Waste DIVISion 

I take exception to c.rtain technoloqic.l .tatement. in the above 
dr.ft •• follow.: 

P.qe &-18 Th. list of �.rain.l w •• te Form. should h.ve included 
the aIUlll1no-.ilic.t. family of ql.e.... The •• w.r. r.ted top choice 
by Dr. L. L. B.nch at • Conqre •• ion.l h •• rinq (McCormack ) 15-17 May 
1 9 7 9 .  Further , alumino-.ilic.te ql ••• should h.v. been listed as 
Av.ilabl. bec.use th.t family is the b •• ic ql ••• of hi. tory and 
today. 

Still furth.r the Atamic Enerqy of Can.d. Ltd. .taff made blocks 
of .lumino-.ilic.te ql ••• in 1 9 6 0  lo.ded with .ctivity .t 2000 
watts per teD .  Their 20 year t.ats have proven outstanding succe.s. 15- 2 1 P.qe 8-19 Th. properti •• of the finished ql ••• � critic.lly de
pendent OD w •• te or glaa.-former compositions or on proce •• ing 
condition.. Th • •  t.tement near the bOttom is incorrect. 

Suppo •• the w .. t. come. with hiqh .od. content and the trit beinq 
used •• • ql ... former has 28 • •  od.. The resultinq ql ••• will 
have .uch bad properti •• that it will di •• olv. in hot coff.e . 

su�_ the temper.tur. in in-can mel tinq i • •  llowed to drop to 
600 C ( 1120OV ) . Th. r •• ultinq ·ql ••• • will be worth 1 ••• for le.ch
inC) r •• i.t_ce. 15-3 1 P.ie &-24 Th. purified .odi ... or calci ... . ulf.te formed in the 
ot=qa. ay.t .. will amount to 90 ton. which will qo in 180 drums 
(55 gal ) . not 890 •• • tated. 

My figure i. derived f� P.qe 8-8 wh.r. the .ulf.t. i. qiven •• 
89. 800 kg. Th. nUSlber of drUIU MY bII 1 •••• becaus. part of the 
• ulfate will .tay in the ql .... 

�� 

we.t V.lley Proqram Office 
:xlE 
19 October 1981 

Comments on DEIS for WV 
P.qe Two 

15-4 \ P.qe 8-26 The Spr.y Calcin.tion step should be noted .s • trouble
some process on account of dust and oxidation of ruthenium and 

. 
..,lybdanUIII. At SRI.. this proce •• h •• b .. n abandoned. 15-5 1 

15-6 / 

P.qe &- 2 8  In-Can ... ltinq i. pre.ented a • •  
Deter10ration over the 90 hour cycle of the 
.hould be de.cribed or .t le •• t mentioned : 
veld degradation , nitric acid vapor attack . 

trouble-tree process. 
stainles. steel cans 
8ulqin q .  qr.in qrowth, 

By contrast, the French AVM process melts in stainless stee l ,  but 
delivers the glass to a fresh stainless steel canister which has 
never been subjected to melting temperature s .  

&- 30 An addition.l d.velopment n • •  d of the in-can meltinq process 
1S how to maint.in qu.lity contro l .  If the tank sludqe (c.lcine) 
and frit (ql.ss former mixture )  .re not thorouqhly mixed , the ra
sultinq ql ... will bII di.tinctly inferior. This h •• been noted 
in some de.tructive examinations of in-can m.lts . 

PAGE 8-30 NONSEPARATED SALT/SLUDGE OPTION 

This ia the option strongly advo.catad by the writer. The writer 
has decad •• of practical industrial engineering and knowhow support
inq the fol lowinq comments . 

The Joule heated ceramic .. Iter for this option already exists in 
the form of • 6 ton per d.y furn.ce purch ••• d by the DOE in July 
1 9 8 1 .  This i • •  standard indu.trial de.iqn and h •• been demonstr.ted 
succe •• fully at full rate. Using this furnace , the entire solid 
oxide contents of the tank. can b. qla •• ified in 600 d.ys . 15-7 I The .t.tement in the dr.ft · it i. anticip.ted th.t this ceramic 
melter could be .v.ilable for plant applic.tion in 5 to 10 ye.rs 
provided developmental support continue. - is pure bunk. Melters 
of this kind h.ve b.en in production u.e since 1 9 3 2 ,  and the meltinq 
proce •• its.lf i. b.inq currently used to melt 2 0 . 000 ton. of qlaas . �. Moreover , the turn.ce for We.t V.lley h •• � been built 
ana-t •• ted. 

Enqin_rinq work for rlllDDte installation i. required , but this is 
enqinearinq, not development. 15-8 1 &-3 1 Ther. would not be l.rq. quantiti •• of NOx .volv.d if the prucribed aild reducinq condition. are maint.ined in the b.tch 
blank.t. Th. stat_t on lin. 1 3  i. inco=ect . 

B-3l Th. sodium oxide in the .lurry from the tank provid •• • 1 1  
�soda required for the ql.... The .ddition.l inqredi.nt. for 
aakinq qla •• • r • •  ilic • •  and. lime. ton. and .lumin. . Th.y .re 
.andy in texture and .re mixed with the .lurry just bIIfor • •  ntry 
into the furnac ••  

c;J I 
0'
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".t Valley PrQ9r.. ottic. 
DOl: 
19 OctolMlr 1981 

comment. on DEIS tor WV 
Paq. Thr •• 

The .. ltinq t.-peratur. in the .zi.tinq 6 ton turnac. i. 13200C 
(Z400"P) vIlich i. low by qla •• ind_try atadard ••  
Th. r.t.renc. in the dratt t o  "qla •• -tor-.r aiztur." i .  lIi.l.adinq. 
Th. r.t.r ... ca to .. lti.Dq point "hiqh.r than 14000C (25500,) " i. 
tal ••• 
The r.t.r ... c. in the dratt that " .limination at alkali trOlll the 
qla •• -tor-.r lliztur. mak •• it mora ditticult to en.ur. qu.lity" 
r.tl.cts a lIi.conc.ption at the qla .. .. ltinq proc.... It is easy 
to make '11 ... at .zc.llent uniform quality in a staDdard indu.trial 
.l.ctric qla •• turnac • •  

15-9 1 B- 31 Th. l.vel. at .ultat. in the slurry are not r.ally hiqh. tir.i. tonnaq •• at qla •• havinq 10 time. this l.v.l at sultat. are 

15- 10  I 
15- 1 1 1 

15-12 1 

.. d. in reqular production in ar ... at the world wh.r • •  odium car
bonat. is not .. . a.ily availabl.. Cok. i. addec:l to the batch to 
reduce the aodiua .ultat. to .odium ozid.. Ther. i. nO accumulation 
at a sodium sultat. phaa.. Th • •  tat ... nt in the dratt to the 
contrary i. lIi.l.adinq. 

B- 31 A Stronq reducinq aqent used prop.rly in the batch i. b.n.ticial 
to the .lectrod.. by capturinq any available challical oxyq.n b.tor. 
it can q.t to the .l.ctrod... Th. stat.-.nt to the contrary in 
the dratt i. tal ••• 

B- 31 Sultur i. not a pot.ntially corro.iv. aq.nt at the c.ramic 
.. It.r r.tractor1 •• in ind_try , and h .. no .tt.ct on the operatinq 
lit.time at the c.ralllic .. It.r. Th. q .... ric .tat.-.nt attributed 
to Dierks .t al 1980 i. tal ••• 
B- 32 Rath.r than .how a c.ralllic .. It.r vhich is not d •• igned tor 
riiiiiOt. op.ration , it i. batt.r to show the 6 ton/aiY turnac. which 
i. d •• i9Ded tor r.-t. operation. A photo and dravinq ar. enclosed. 

B- 3 3  The r.t.ranc. to production at S03 vhan r.ducinq aq.nu are 
iCfc!id to the tead betor . ..  ltinq i. incorrect. Th • •  volved qas 
is 502 '  Th. nUlllbar at druIu at calcillll .ultat. torlllad in the ottqas 
.y.tem i. 180,  not 890. 

15- 13 1 B- 33 Rath.r than usa thermal d.co�sition at nitrat./nitrit. , it 
ra-5att.r to us. chemical decompo.ition. Evolution at NOz is thus 
avoi4ed. 110 ---.ia burn.r i. required. 

8-34 The .ut_t. in the dratt regardinq d.v.lopment n.ec:I. tor 
�non •• parated .alt/.ludq. option .. y be true tor that vriter , but 
th.y certainly aran ' t  true tor the pr •• ant writ.r. Tba correct 
.ut_t tol.lov ••  

1 5 - 1 4 1 
1 5 - 1 5 1 

...t Valley PrQ9r .. ottic. 
DOE 

coamant. on DEIS tor WV 
Paq. Four 

19 Octobaz' 1981 

1. JO turth.r char.ct.ri.ation at the content. at Tak. 
802 ad 804 i. required. Th. 804 tank cont.nt. are 
to be aixad into 802. Th. only control at the 802 
.lurry qoinq to the .. It.r i • •  oda content. Thi. i. 
.. .. urad by .lectrical conducti vi ty. Th. r.tio at 
.lurry to inert dry iaqredienu i. adjuated accordinqly. 

2 .  AD azc.llent tormulation tor the product qla •• va. 
d.veloped .arly in 1980 aDd pr •• ented to the Savaunah 
Riv.r Laboratory 8iqh Lav.l Wa.t . ... tinq May 1980 .  
Th • •  oda content i .  14 . 5' .  

This qla • •  compo.ition, P-19, i .  attach.d. Ezcell.nt 
r.si.taDc. to l.achinq (9 time. bett.r than PNL 76-68 
boro.ilicat. qla •• ) baa baan .. a.ured in the KCC-l 
u.t by Batt.ll. P.citic Mortbw •• t Laboratory. 

3 .  Studi • •  a t  .tt.ctiv ...... a t  de.truction aDd/or removal 
at SOy ad SOz tra. the .. ltinq procss. bav. already 
baan don., but it would b. tun to do it aqain. 

4.  EDqin_rinq d •• i9D i. required tor in.tallation at the 
6 ton/day .. It.r, but not tor d •• i9D and remote op.ration. 
The latt.r bave .lr.ady �n don •• 

B-34 The '11 ... tra. the PE proc ••• 6 ton/day .. It.r .. ntion.d iSOV. va. t •• ted by latt.ll. Pacitic Northv •• t Laboratory in com
parison vith Batt.ll. 76-68 '11... tor in-can .. ltinq the MCC-l t •• t. 
The PE '11... v.. tound to be 9 time. b.tt.r tor r.t.ntion at Cs 
and Sr and 4 time. bett.r tor r •• i.tanc. to di •• olution at the 
.ilica network. Th. te.t time .hould be lenqth.n.d beyond 28  days . 

Th • •  tat_t in the drldt to the contrary i. not corr.ct. 

B-35 The COOIparison in the dratt at the •• parated and non-s.parated 
opt1on. n� a lot at rework. 

The _c. in the r.po.itory tor t1i. hiqh l.v.l v .. t. '11 ... i. the • ... tor both option.. Th. cani.t.r. at qla •• .ad. by the non-
•• paratad option are proportionat.ly lov.r in activity h.at and are 
.paced proportionat.ly clo •• r tog.th.r. 

Ill...:a .. lter technology i. not mora dev.loped than continuo_ 
c.raaic .. It.r technology. Iii='can _ltinq still has to d.al vith 
the proal_ at .uinl ••• • t_l degradation and quality a •• uranc., 
vbaraas the iDeS_try type caraaic .. It.r baa no .uch probl ..... 

" 
I 

0\ 
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_t Vall.y l'roqr .. Office 
!lOB 
19 OCtober !til 

C�t. on DEIS for WV 
Paq. Fiv. 

Salt cake fna the separat.d proce •• _y have to be di.po •• d of by 
the SRL ·aaltcret.· proc: ••• vh.raby the lZOO ton. of salt. become 
4000 toIlS of .alter.t.. Thi. would be a di.advantaq. of the 
aeparated proc •••• 

lIaotIutr disa4vAlluq. of the •• parated proc... i. that no convani ... t 
�ity ".VAIlC . .. tJIa<S for in-Call .. ltin9 baa been d.v.loped. 

lID advantaq. of the continuous c.r.aic .. It.r proc: ••• i. that qrab
cup auoplinq of the fallinq su ... of .... It ... ql ••• can b. accom
pli.hed readily . 

Tb. use of bi.. t.rm. .uch a. ·.uch amall.r· and ·V.ry larq.· should 
be .liainated in a coaIPariacm. Bett.r in this ca •• to say 700 tons 
91-.. plus lZOO toa. of .alta for •• parated and lSOO tons qlass 
for �ated proc •••• 

TIl. 1:Z00 toIlS of .alt. _y have to be di.posed of .. 4000 ton. of 
saltcr.t.. Tbe t.at CD pa9. B-1S .ay. only that the .alt cak. 
probably Call be di.po.ed of .. 1_ l.v.l v .. te. 

ODder the nOD-separated option, it i. fal •• ly .tated that control 
of ql ... ca.po.itiCD i. v.ry difficult. Furth.r , the plann.d 
�9D for the PE .. lter at .ix ton. a day i. only 600 day. , 
DOt thr_ y.ar • •  

CODUary to the .ut_t in the draft , the ..... rall proc:... for 
non-•• parated ia very _11 developed. 

lIDother advAlluq. of the non-Hparated proc: ••• i. that only on. hot 
cell (CPC) vill be used, and exi.tin9 equipment in it _y r_in. 
Dec:cmtaaiDation for .an-entry i. not needed beyond the Decon RoOlll. 

Your. truly, 

PEllIIEJl'1'IIT IILECTJIOIIELT IlITEJUIATIOIIAL, mc. 

� f ... �.u, 
Larry Penberthy 
U/ru: 

eel G.E. cartel Davi.d IIcGoff 
J_. Tv1 

iliac. PIlatO aDd dr_in., of , toa/day furDAC8 (Photo by Hparat. cov.r) P-!t Glaaa ca.poaitiOD 

P-19 IIZS'r VALLEY 

SDIIJI.A'l'IID IfA8ft c:LASa COIIPOSI'rICII, ft, 

� Aa Slu.n;x !!...2n !2!!!. 
SiO:z " . 14 IC . 14 

Mn0:z 0 . 07 0 . 07 

MoOZ 0 . 04 0 . 04 

Al:zOl 0 . 05 S . 80 S . 85 

r·Zol 1 . 70 1 . 7 0  

Cr:ZO l 0 . 14 0 . 14 

LE. oxu. 0 . 05 0 . 05 

P:z05 0 . 48 0. 41 

lIa:zO (E2O) 14 . 90 14 . 9 0  

C.:zO 0 . 11 0. 11 

CM) ' . ZO 9 . Z0 C') IIqO 1. 00 1 . 00 I 
0'\ SEO 0 . 05 0 . 05 N 

111O 0. 07 0 . 07 

100 . 00 



Letter 1 6  

16-1 

11.S .  o."artment ot !!herln' 
·.lul1ington . DC 20545 

Btll sarn-r 
54 ilIIb1Avood 3t ..... t 
Ma.tic . IIY ll 050 25 Oetob.r lc81 

3�J : ott.r.d �blic c�nt on the Dr.tt �.i ronm.nt.l 1ft".ct State_ 
... nt .... g.rdtAg !lC:;:'. pro� •• d pl.n to so11dit'1 tUgb-l •• el 
r.dio.cti •• v •• te .t the nov-clo •• d we.t V.ll.y , Hov Yor� 
tacility. 

GenU .... n/l1II . 

"itl1 .... gard to tbe .bOY. OEIS lsau.d by your ottic. on August 7 .  
l'!8l I ba.. s ••• rel c_nts .... g.rding tl11. plan : 

=- t u e 0 t Boro. 11c.t. Gl.n . It 
in. v •• t. orm tbe vl tr c.tion 

proc ••• i. lrr •• er.lbl. ) vben no deci. ion naB y.t b •• n m.d. reg.rd
tAg vbat ty]>. ot .... � . itory la to b • •• l .ct.d. -hil. tbe DOE t.vors 
.alt , tl1at tYJ'B ot .... "o.ltory i • •  unfortunately , 1AcOMP.tibl. vith 
Boro.i11cat. Gla ••• 

Obil. gla •• ba. tavorabl. ch.r.ct.ri=tic. th.r. 1 .  ample evldenc. 
to 1Ddic.ta th.t such .. t.ri.l viII r."ldly cr.ck and trugmant when 
subjected to • brine 1I01ut"1on. In addition, vhU. Borod lio.te Gl ••• 
bas • low le.ctUbil ity t.ctor under moder.t. te�e .... tu .... . nd 1' .... .. u .... 
condltlon., .xperim.nta have shewn tbat und.r I.v.r. t.mpar.t�r. and 
]:I ...... ure condition •• •• on. wo uld .x"..,t to t 1Dll in granit. , b.s.l t ,  
o r  •• It repo.itori.s . ... 11 .aMJ'1 •• ot Boroailic.t. Gl ••• c cnt.ining 
.yntbetio vasta. 11 ••• • 1.0 deYitrltl.d 1A • matt.r ot we. ks .  lt h .... c_nd.d tbat !l0E: gi •• turtl1.r comid.r.tion to the u •• ot 
Aggloa . ... ted Calo1Aa. ....11. tI1.1.8 torm may prop. rly b. c048id ..... d an 
"tiat.rlm- va.ta to ... . it 'baa tbe d.t1A1t • •  d.lII1tag. lI'I'.r Boro. Ulc.t. 
Gl .. .  in .0 tar •• It Can l.t.r b. tran.tormed inti) • t1Aal vut. ro� c�tibla vltl1 tbe •• l.ctad .... "o.itory. 

Jlbrtbe�l'B . unlik. vitrifio.tion wI1icl1 1a .till an _l'eI'im.ntal 
'.obDalou (alt�&h . long studied cne ) .  Calc1AatiOll � b •• n u •• d 
tor ...... r 20 y.ars. Arsumant. tl1.t Calc1Aation i .  l11&bly cU ap.rsibl •• 
lIIlioh it i •• 01111 be elJJnin.t.d by tile u •• 0 t • b1Dd1D& agent. 1ha 
praduot can than be 00 .,..ct.d .nd .ub •• qu.ntly t_d 1Ate r'OIlDd 
pell.t. tor ate .... .  

S'� �, 
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ADd t1Aally . i: in spit. ot til. ott.r.d •• id.nc. ag.tn.t til. us. ot gl ••• til. DOE t •• ls th.t it 1 • •  till til. b.st to ... ot v .. t. , tbe 
d.".rta.nt .l1ould m.k. iaIOvn tl1.ir 'argulll.nts .. to � tbey te. l .0-til ..... 18 cur .... ntly no ...... on giv.n by til. DOE tor tliiTr lU"port ot vitr1tiostion proc ••• • 

Sinc. til. DCE t.vor. ioro.ilio.t. 
good •• 1b t ....... d .di.t 

roc. s te e atu s invo ve . ere 
tne vicin ty o t  m on curi •• o r  r.dio.ct lv. C.. ium cont.ined in 
the l iquid ot the HL� tank. lbe -o ro.ilic.te pro.e •• Invo lv.a t�,,
.r.tu ..... in til. viCinity ot 1050· C oona id.r.bly b.yond the vol.t izlDg 
t..". r.tu .... o t  a..i_ (570· C)  pot.nt ially .... l ••• tAg .. 0 .... ot tbe 100t.,,. 
tl1an til. Calcin.tion "roc.as tamp.retur. ot 550· C. Consid.ring the 
I11gnly toxic n.t ...... ot tl11. tls. ion product ,  tbe qu •• tion ot now much 
ot tl11s .. t.ri.l viII b . .... l •••• d and not r.cov ..... d mu.t b. an.v ..... d .  lb. DOE provide. no d.t. o n  origin ot •• tlm.t •• conciMiTng po tential 
r.l ..... ot r.dio.ctivity "up�th._.t.c k "  and vbat .ubsequently l1.p".n. 
to it . lb. radio.cti.ity vl11cl1 do •• •• c .". viII .ventu.lly •• ttl. on 
the g round .  De v •• I1.d into Cott.r.g.u .. er •• 1< ( and v1Ad up in the 
QUtf.lo v.t.r .u""ly ) or 18Dd on n.arby d.iry t ..... vl11cl1 IU1l1l1y .. ilk 
to IIev York C1 ty 8Dd otl1.r are ••• 

DO£ prouo ••• to l.ay. the "cleaned " tank. in the Bround ar.ter the 
HLJ ii9uI�and .tutt. nav. been �emov.d. �v.n .tt.r t h  ••• tanK. are 95i' cl.an.a ( . .... btlc figu .... conside ring tbe internal cont1gur
.Uon ot tbe tank ) .. 0 .... tI1an h.lt . ..  ill ion curi •• ot r.dioact ivi ty 
viII � .... 1n- .. os tly Strontlum QO. Wltl1 a baIt 11t. ot .bo ut 30 y •• rs 
(tl1 ..... tor. toxic tor 300 y •• r. ) 1 t vould Ju.t be a m.tt.r 0 t t i1'I .. 

betore the tanl< end concrete corrod. rel .a.lng til. r.diol .o to" •• into 
the .n.ironment_ long betore s.t. radioi.oto"ic lev. 1. h.v. been .chie. 
.d . lb. tanka aust b. re�o •• d. 

lbar. ' il ele.riy al .. o a n.ed !"or • tull geologlc inve s t iga t i c n  c r  
the .re. around the HL� tanks i n  ord.r t o  d.t. �in. tne 1m"act the 
solidific.tion pro c ••• viII have on geologlc torm.tion. ( . and lens , 
wnd.rground .prings , .tc ) .t til • •  ite . DCE do •• not d ia cu.s or an.lyze 
tl11. oonc.rn but tl>a .peed .t ...aicl1 r.diohotop.s can migr.t. ott-l it. 
( .. tbe result ot le.ks/.ccid.nts ) i .. tbe k.y to public h •• lth and 
s.r.t,.. 

are 
, • •  x.ct phydc.l aDcCCh"ical cOMP0aiUon .. vall .. tbe -vol_8 ot 

tbe aludg. is unlmovn. It 1 t turn. out to be cOMPut.d and c_ent_11ke 
tbe DOE bad "ropo.ed tbat .it b. brok.n up vith Ugh-pre ........ aluic •• -
• tecDn1qu. wbicl1 ba • •  lre.dy be.n tri.d .t Sa.annah Ai •• r. Aovo.er , 
til. IPS t&llke .  we.kened by til • •  tt.ct. ot corro .ion . ... y IIC t  be able 

CJ 
I 

0"
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to v1 thatllDll b1ah-P" •• U" it' tb.at .athoe! 18 .alactad.. � '. 
tAv 18 .. apll11c.b1a in tb.1. aada •• or •• lt 18 anywtla" a18a-- but 
vitI!. .0" IIGtaatlallT e!r •• tlc COD.a�eaaa • •  F.llu" to cana le!ar IIDIl 
111m ror tba.a lIG .. lb111tla. 18 notb.ln& 1110" tbm Poo r pluming-
• chaJ'actarla'lc . - boll8t'1lllT . DOt C_OI:. to the .nti" DOE plan. 

';"e! 011. tinal c_.nt . It 1 • •  tJ'OnalT Url.e! tb.at tbe D�.r_nt 
.cbadul • •  , l ••• t ana �bllc h •• ring cn thi. pJ'Oj.at- b.to" t�e 
l .... ' _.nt.'lon- tar the Butte la are.. All • to ..... r Butt.la "dder! t 
1 ... _11 .... " at til. iIIlI.at tb1. pro ject could b ••• an tbb coitl 
.. _11 .. .  UJ'J'Ound1D& cCllllllUD1t1e •• 'l'b.T aboule! be tborougbll brieted bT DCA """ •• n,.t1... IIDIl b.a.. vb.t •• ar qu •• tlona thal I118T b •• e 
ana_rae!.. To iIIlIl __ t .uah • t1" t-tia. plan (vb.1Ch no ana "allT 
\mov. v1ll vark-- me! lr 1 t d .... bov v.ll ) v1 thout pub11c b •• r1D&. is . 
in "1 ollin1.on. IIOtl!.1ns InIt 1""'.lIGn81 bla. 

'!hank TftU tor TOUJ" tima IIDIl the apportun1CT to otter my COlllftllDtS . 

.iince"lT . 

t.-- q ....... -
• 

Bt11 Ha.!'ner 

C') 
I 

Q'\ 
-'=' 
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W.st Vall.y Procra- O��ic. 

157 sh.ron P.rkw.y 
Lack.w.nna, N ,  y, 14218 
Octob.r 25 , 1981 

O�fice � W .. t. Op.rations and t.chnologr, NE-J20 
Nucl.ar W •• t. Managem.nt and Fu.l Cycle Pro�a�s 
U .  S. Departll!.nt of En.rey 
Washington, CC 20545 
b •• r Sirs . 

Ara !� an� ."in. you� l it.r.ture str.ss •• th.t you want input 
fro� the publ ic and th.n so call.d 'public m •• tin�s· .re held only 
in �ral s.ctiOlUl of W •• t.rn :; . ! .  tim. attar tim. , m.ny citizens 
h.ve pl.ad.d for h.arin!S in Buff.lo and the DOE just.d ignore� 
t�e�. C.rtain p.rsons that w.tch th. W.st V.lley s ituation have s.id 
that the (re.t •• t imp.ct of the proj.ct will be during the transport
ation chs�. of the proj.ct. It th.y are corr.ct , the DOE has no 
.xcus. for not havin� �or. public .t t�. 'publ ic h.arin,.· .  After .1 1 ,  
var i ous p.rson. fro. the DOE have • •  i d  th.t the gr •• t •• t i3p.ct would 
be 1n the W •• t Vall.y ar... Who ' .  right? Who sh.ll I believ.? L.t · .  
di�cu •• the EIS or wh.t .. who are conc.rn.d .boutW •• t Valley call 
the Environa.ntally Ins.n. St.t.m.nt. 

I consid.r Alt.rnativ •• Il··. _ non-alt.rn.ti..... .  th.r. i. con
cern that t� • •  ,inl tanks may h.v. b •• n br •• ch.d alra.dy and that the 
environaent i. contaMinat.d. th ••• would ha .... the most detrim.ntal 
.ff.ct on the .ftYirona.nt in the Ion,. run and would not solve anything. 

Of the oth.r .It.rnati ..... b.i", consid.r.d , Alt.rnativ. ;2 , On
sit. Proc •• sinl to Int.rim W .. t. Form, ••• ms to b. the b.st plan for 
• �b.r of ra&sons. 

the f.ct th.t the wast. will b. in an int.rim form in its.lf i. 
• plus .inc. it will coap.tible with its final rastinl pl.ce . 1 ' 111 
told th.t vitritlc.tion .. y not be comp.tible with salt dome sto�.18 
for instanc • •  

the proc ••• , it • •  lf,would be . t  • lower t.mper.ture than ot�er 
.It.mati ..... And po •• ibly 1.35 radi.tion woul d be r.l •• sed. A. far 
•• • at.ty CO ••• calcination would be 1 ••• of an .xperim.nt.l proces • •  
Le�'s CO with .at.ty first I Calcination o f  t h  ••• type o f  material s  
h •• • t l •• s t  • bri.f history t o  fall back upon. Plu. , with an interi"
form, the w .. t •• • hould be .cc.ptabl. for the n.tional raposito�y 
and th.r.fora could be taken out of W •• t Vall.y, 

While .. 'ra talkin, .bout tati", w •• t •• out , l.t ' .  ionsid.r the 
w .. t. tank.. In any of the alt.rnativ •• the tank is l.ft behind. I 
find it unaceept.bl • •  inc • •  ff.cti .... cl.ani", of the tank inside i. 
t.po •• lbl e .  Acain. 1,lyL" lb. tank in tb. grgund I. up's;sptabl. 1 � bill8.t conc.rn .bout the proj.ct is that .atety is.u.s 
ha.... not been di.cus •• d thoroulhly. Work.r. and the .ftYirol1lll.nt 
w11l be .xpo •• d. ta. qu •• tion i. how much .xpo.ur. will occur if 
..... rything CO" right and what i� the un.xp.ct.d happ.ns .  an 
.ccid.nt , or whateY.r you might want to call it. Work.rs in the past 
ha .... not .... en been aon1torad .. far •• their h.al th go.. . the legally 

allow.bl. rat.. .t which work.rs can b. _xpo •• d has fon. down in the 

p .. t who is to .ay that they alght ,0 down once aga n in the future? 

fhi.
'

t1ae around. let'. k •• p recorda of work.rs ' health before the 

...... . I •• t .� Gld attar. 

17-4 / 
2 

I don't think th.t the .sp.cts conc.rning the •• tuaries o� 
C.ttlr.uru. Cr •• k •• far •• cont&2ination h.s b •• n looked at in the 
past and will not b. studi.d for this proj.ct. the DOE hasth. pow.r 
to mak. w •• t V.I l.y the "toYs Canal o� the Nucl.ar I4u.try" . the 
world is w.tchi"" 80 let ' s  be car.ful • • • • . .  

�� John S. Op.lk. 

c;i 
I 

0'\ 
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DEPARTMENT OF HEALTH .. HVMAN SERVICES 
P\XI) AlII JRJG ADUHIS':!'AATIaI 

_ V811.y Pr09l'_ Oflie. 
Office of Wut. Oparationa 

.... Tachnoloqy, NE-32O U.S. �r-.t of EnaI'9Y 
lfIiIIh1nqton, D.C. 20545 

DNr Sirs: 

OCT U 1!lB'l  

- - -

'ood ..., DNa ........... 
__ M0 20187 

'lb. Bure ... at Radio1oqieal _lth Staff '- rwi-.l the Draft EnYi�nta1 
IIIpM:t Stat_ (DI:15 ) lXlE/E15-DOS2ID, for tile Lang Tenl "'nag_nt at Liquid 
Hi�l Radioaeti". .... sta. Stored at the .... stam _ 'lark Nuclear Servie. 
Cllltsr, wast Vall.y, July 1981 . 

1. OUr rwi. a 11aiUd to lUI _l .... tion at tile health .... utety up.cts of 
tile six altenwti".. _ pnMnUd in tile DE15. _r, bc __ of tile dif-
fennt t8Chnieal rw:pai.-.tll for Pl' ....... ing tile .. ste, .... tile apM:te 
r.wts trCII future ..... � prog .... , .. e.mot _ �ts on tile 
_rits at apeeitie alt.nwU"... 

2. It 18 wide'it frCII ,51_i_ thraurp,out the DEIS thst then .... MIIY ..... 
certllinti_ due to lacI< of data .... , u a .-alt, e ..... rv.tiw _ ... �,U0ft8 
wre ..- in Mny e_. to ..u..t. th. reioloqie8l iq>aets for routine 
apent:iona .... for accident ..... riCII. 'DI. ndioloqial � for th. six 
alunwti_ pr8MllUd in s.ct.ion 2 haw eequootsly --..I tile potential 
�iona1 apoaar. of .... rtars .... tile populftion for both tile .tIort-t.no 
and 1cncJ-t.... .... /lOOt. that the u.. peri...- lINd for this __ t at 100 
yoMra .... 100 to 10,000 y. .... for the .tIort-t_ .... 101'19 t.nI, r.-peetiwly, 
are .,.,..i_ witil � cur�y being ..- by tile U.S. Dlvirar..-otll1 
Protection Aqency .... tile U.s. """leer bgulatary c:.-laaion. SUffiei .. t data 
18 not _llabl. in th. DEIS to indepenl .. tly estiMt. the C>CCU1>IItional .... 
popIlation � .... risks. U .. _ ... tilst tile ndioloqieal � _ 
pr_te in hbI. 2.2, � 2-9, are bast �iMtIIe, .. nota tbst the rang. 
of C>CCU1>IItional rf.al< .... tha popIlation rf.al< in the .... rt-t ... tor tile six 
alt .... ti".., and in til. 1""'1'<_ for altsnwti".. la, lb, 2 and 3 are not 
.i9ftitieantly diUarent. _r, the nng. of 1cncJ-t- hMlth .ttacts tor 
alt.nwti_ 410 .... � are IUbetantally hJ9bar ....,.nd to tile oth.r alt.r
.. U_, u IIboIIn t.�. 

Alt.msti_ 

la, lb, 2, • 3. 

410 • e. 

Rmg! of IIMlth Ufacts 

Sbortoo'I'It.. � .... 
C?cc!ptional (100 'lears) (100-10,000 'lears) 

0."1.8 

0.00800.7 

0.004-0.34 

0.0500.37 

0. 007-4.2 

12-96 

"'II.- _u..tIIe of 1cncJ-t- hMlth effacts (fstlll ....... rs .... gmatie 
defacta) are includa! in tila tabla tilt it a reoognizad t:/>IIt auc:h pndk:t1_ ..... only t>.t _u..tIIa .... Mw lar.,. .rn>r Pl'aIlaI>1liti_. 

IS-I I 
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IINlth eHacts ..... ala:> � in s.ct.ion 4.18 .... Pl'ovid. at:imatlle of 
rat to th. -.u.uy apoaad f.rd1vicilal (Tabl. 4.19) and �:imaUd ClaJ.l.ati ... 
J>.lth effacts .anq tile IlUrouncIinI1 population at _ell .ta�/diapoaaJ. sit. 
('fable 4.20). 1!1_ dats tor the wast YILll.y ..... in _tsnt1al alJr-m witil 

tIIc-. in hbl. 2.2. 1!Ia c:wuJ.ati ... hMlth effacts data incllllMd in hbI. 4.2 
on regional burial 9l'CUId, tr8lWp)rtstion .... '''''ral rllp)llitory do /lOOt allOW 
� "ifiemt diff ... _ in hMlth rata .anq tile pouibl. altsnwu ..... 
It a not:8II in perJlpKtiw t:bat the .....usee hMlth effect . .... all order. 
of -'JIIibda �r than til. apIICtad hHlth effacts trCII natural -.rcea. 

Itni altllmsti ... Mlac:taI in the fotur. for �nt of the liquid hi9h-
1-.1 radioeU ... _ t:bat _intain the �tional .... population health 
risks witilin tiI_ liIIits WKIld be a>na1dere adequate Pl'otection of the publie 
hMlth .... Sllfaty. 
3. 1!Ia pat .... Pl'- rCio.ll>9iC8l III>ftitoring Pl'09l'- '- bean c:anct.>etad ta tile at .. t -rr ta _. potential ..taiana botII witbin .... outside 
of tha Nut vall.y sit. _ f.rd1c:atecl by the eIi ..... ian in Sectian 3.1.8 .... Appendix P. -...r, tbK. a no pr_ion in s.ct.ian 3.1.8 thst ..:opes til. 
plana for apentional rCio.ll>91eal -.1toring st til. wast YILll.y .its tor the 
pedal of u.. tilat til. bi9h 1-.1 liquid _ .... being pr�. 'DI. rol. 
of �r� -.1toring .. a IOitlqati ... .......,. 18 �8MIIUd in s.ct.1an 4.5 
..a1cll 1dant1ft. til. � of the Pl'OIJr_. It WKIld be "Jpfol if tha 
fotur. apentianal -utaring Pl'09l'- could be apeeifiC8l1y ralaUd to pat 
and Pl'- Pl'09l'-, u IIboIIn in AR-ndiz P and ta ide'itify III'f ...... .nar. 
... or sdifie �� � �ing .-y be require .. .  IOit:igeU ... 
-..-.. It 18 reoogniz8d that til. -.1 toring Pl'09l' _ WKIld be dapandant upon 
the alt.mK1 ... MlactacJ for �-.ut1an. 
4. 1!Ia �� patbwyII 1dant1fW in s.ct.ian 4.1.3 .... Pi9IK. 4.2 eooar 
all pouibla .... ian pe� t:bat could iII>act on the population witilin the 
� of tha _t YILll.y sit.. 1!Ia cbs CIlIII'UUtional _tbodoloqy, a>dala 
and ca-ffact CIOMBnian facton lINd in til. estiMden of radistian do_ to 
indivt.iala ... the lits .... popuUti_ witilin 80 ... � Pl'ooridC rauonabl. 
perC8llU9M of dCIIa r..w.t:Jng trCII -.l apentiona .... accide'it -.riCII. 
1!Ia data fDr the ral1oloqie8l dCIIa .... r aka ta the ganaral population for the 
.:t1an altanwU_ la, lb, 2 and 3, u IIIown in hbI_ 4.6 - 4.10 .... 4.12 _ 
4.16 tand to calftm that tha .n.. f.rd1v14>al � riat .... aDll.sti ... rat ta tha popuUtion are r--.bla _tUatlle. -...r, in vi. of uncartainti_ 
in the t:edInol.oqy of tI>e altamsti .... under c:aw1deratian .... the potant1Al 
ral_ -.riCII, .. cannot effectively ..... the re1oloq1e8l .iIIIIaet: st tila 
u... � _ It will _it the 88lection of ., alt8r1lllti ... .... CXIII>l.Uon 
of a dat&i.le safety .-lyea 1.-1 on ectual de .. of the &c:llity. 
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Letter 20 

Hr .  James A .  Turi 
West Valley Program Office 

J .  Sam Hiller , HSEE 
506 Cres cent Avenue 
Buffalo , New York 14214 

October 26 , 1981 

Office of Waste Operations and Techno logy , NE-320 
Nuclear Management and Fuel Cycle Programs 
U. S .  Department of Energy 
Washington , D .  C .  20545 

Dear Hr. Turi : 

Attached to this letter are my "written cOCllllents" on the 
Draft Environmental Impact Statement , (DOE/EIS-008lD) , 
"Long-Term Management of Liquid High-Level Radioactive 
Wastes Stored at the We stern New York Nuclear Service Center , 
West Va lley" , July 1981 .  These written comments are essentially 
the same as my tes timony at the Public Hearing on the DEIS on 
September 26 , 1981 at Wes t  Valley , New York . 

Please give careful consideration to these matters regarding 
pos s ible criticality accidents and their environmental 
consequences in the final EIS . Thank you. 

Cordially yours , 

�. ,,��� � Sam Miller , HSEE 

cc : Honorable Jack Kemp - U .  S .  House of Repre sentatives 

Attachments 

20- 1 1 
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WS2Pl 
September 26 , 1981 

Vritt_ c-u 0lI the Draft EIlv1�tal I!I!pact Statamant, (DOE 
/ElS-008lD) , ''1.sms-Term Mana._t of Liquid Hip-Leval Raelioactive 

Wa.te. Stored at the We.tern New York Nuclear Service Center , 

West Valley" July 1981. � 
b,. J. S_ Miller , MSEE � • 

(Director , Biomaelical EDsinearing DapartmaDt - Millard Fillmore 

Ho.pital , Buffalo, Hew York) 

As _ electrical _sinear with .cae formal trainins in raeliation 

.afety _d nuclear paver plant de.ip operatiaa _d maintenance , 

I -w.d like to azpre.. .cae of lIlT thouahu r&sardiDs the safety 

of tha v.rious alternati".. pr .. anted in the !tIS , _d ask thet the 

final !tIS adcb:e.. the.e .afety poinU . 

A. ) In SaDeral, !!! of the alternative. are .ubject to the 

ri.k of a criticality accident , _d neither the ri.k. nor con.equence. 

of a criticality accident ware· addre •• ed in the DEIS . 

B . )  'las.ificatiaa has hiabar ri.k. thGl the other. , because 

of the higher temperature. involved , more proce •• • taps involved, 

_d problema of !!2!! eIi.po.al in thet form. (It i. acce�table for 

monitorad interim .tor .. e ,  but .0 is the le.. co.tly _d risky 

calcination alternative) . 'las. as a lOlls-term .torase meelium 

has DOt bean c:iaIIIoD.trated, _d it appear. to me that the combined 

probl_ of deca,. heat , vater inare •• , molecular chGlge. due to 

raeliatiaa _d .u... fractur1ns need _th more re.earch c:iaIIIoDstration 

to _r the _certaintie. involved. 

20-31 C . )  The "do DOth1na" alternative· is abo very ri.ky , beca,..e 

of v.ry larse total raelioacti". inventory in tank 8D2 , in terms of 

the· form of the tank , _d ri.ka of leakage , rupture or a criticality 

accident. The 1978 inventory .hava approsilllataly 2500 Ita of Or_ium 

(the I:%1tical .... for a sphare in vater is le.s than 1 Ita) , _d 

29 1& of Plut�um-239 (critical ma •• of about 1/2 1&) for azample. 

C') 
I ...... 
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Ther. ar. other act:lnide. to ccmaider .. _11. ( I  would abo like 
to DOt. a di.crwpency :In tha li.t.d :lnvantori •• from th. DEIS . total 
Actinide . ..  10 .000 Ci. ca.par.d to tha pravioua report TID-28950-2 .  
whi ch  lute 6 7 . 000 Ci. Yb.n criticality u a p o  .. ibility . v. cm ' t  
b. thet 100 •• with our •• timat •• ) ' 

D. ) The Calcil1atiOD Alt.rnative app.ar. b •• t from th. stmd
po:lnt of rUk. but if thi. proc... l.ada to co.tly d •• ign or 

20-51  implimantation probl ... . I would .ugg • •  t anoth.r alt.rnativ. not 
y.t con.ider.d. that of .torag. of tha liquid content. of the tank 
:In above ground _ll contain.r. . Say a thousmd or tan thousand 
_11 tanka. Thi. would r.duea tha ri.k of criticality by a •• ur:lng 
that tha contant. .tay rath.r uniformly di.tribut.d. md make th. 
probl ... of :lndividual l.aka or ruptur •• v.ry ... y to handl.. Th. 
above ground .torag. build:lng .hould b. of th. .... doubl.-valled 
de.ign .. r .. ctor cont.uu.nt build:lngs . (Con.id.ration .hould b. 
given to double-vall.d cont.uu.nt build:lnp for all the altamativa 
op.ratiOll&) . 

E. ) With r •• p.ct to criticality accidents that could happen 
for any of tha alternatives . I would urge that all personnel on this 
project read a AEC Report (TID-26286) 1974�uclear Criticality Sefety" . 
because it detaile tha pr:lncipals of criticality . li.t. th. critical 
.... DUllbar. for the i.otope. :In que.tion . and evan baa .oma discus.ion 
about III1cro-critical .... .  ff.cta dovD to quantiti .. .. I111III1 1  .. 1/2 
gr_. It alao decaila what happened :In n:ln. different criticality 
accidenta . all at faciUti •• • imilar to what will b • •• en at 
we.t V.ll.y for thi. proj.ct. 

Wby u tank 8D2 a .p.cul criticality ri.k? B.caus. th. RA 
content. are of sufficient quantity to reach a critical .... if th.y 
are DOt uniformly di.rrlbut.d. _ know that cbamical and phy.ical 
proc ..... ar. at _rk _ .uch that h.avi.r .l_t. can b. concan
trated. ther. u .tratification and a vary que.tionabl. sludg. 

20-6 1 f�g. and the ta.paracura hi.tory :lndicat •• that .oaatb:ln& oth.r 
than .1lIpl. decay fudOD beat proc ..... ar. at _rk. If only decay
beat _ra occw1.Dg. tban the tamp.racur. of the tank .hould b. 

20-7 1 
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dropp:lng at 40 F p.r y.ar from it. pr.aant 1950 F .  In.t.ad. i t  ha. 
baan ccmatant or :lncr ... :lng .lightly over th. la.t 5-7 y.ar. . As 
:In a reactor . th. localiz.d r.activity could b. :lncr.a.:lng. (In a 
di.cuadon with an eng:ln •• r from I!.anford on 9/26/81 at th. Public 
Hearing • •  h. :lndicatad that they probably _r. controll:lng th. 
tamp.racur. by th. rat. of removal of conden.at. from th. tank. 
I v .. DOt awar. of any op.ration. of thu typ. . and th.y abo should 
b • •  xamin.d for po •• ibl. criticality ri.ks) . Anoth.r factor is 
tha whirlpool .ff.cta that _y b. occur:lng :In the liquid sup.mate 
:In th. tank - with it. elena. stratifi.d lov.r lev.ls . Whirlpools 
can form :In th. cent.r or around ob.tructions .. th. fluid mov.s . 
and .oma movement occur. .. a re.ult of th. rotational forc. 
.ff.ct . ..  th • •  arth rotat •• on it. asi. . Any attempt. to remove 
or mix th. content. can al.o produc. .ddy. unl... precaution. are 
taken. Th.r. i. also soma ri.k of th. form-factor of th. sludg. 
and .tratifi.d lay.r. to :lncr.a •• :In reactivity if the tank would 
tilt a faw degr ••• due to an .arthquake or ground motion. Th. ar.a 
u Im� for ita lMDy .. emp. and .pr:lng. (�ll. is just 3 
11111 •• away) that CIBa and go over th. y.ars . In oth.r _rd • •  

_ _  t b. very car.ful with tank 8D2 . P.rhaps a contaim:lant 
.truccur. .hould b. con.truct.d ov.r the.. tank. b.for. anything 
• 1 •• i. dona at all • 

In conclusion. I would urg. that all proj .ct memb.rs b. v.ry 
aware of th. ri.k of criticality accidents dur:lng all pha... of 
thi. proj.ct. 

C') 
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Letter 2 1  

THE UNIVERSITY OF ROCHESTER 

MEDICAL CENTER 
101 BMWOOD AVENUE 
ItOCHUTIII. NEW VO"1. 1484Z 
MIA COOl '" I) SCHOOL OF MEDICINE AND DENTISTRY • SCHOOL OF NURSING 

STRONG MEMORIAL HOSPITAL 

IIIA12II PHY1K1 .. .... PHmG: (11', 2n·J1I1 

..... J_s Tun 
West Val l ey P"'9r111 Offi ce 

October 27. 1981 

Office of Weste Operations and Technology 
"E-320 

........ K. D.A. V1D MAJLl.lI. PH.D. 
....... .......,.. 
_INmaN D. GUGOI.Y, N.S. 

Nuclear Weste llanag_t and Fuel Cycl e  Operations 
U. S. Oepan.nt of Energy 
Weshlll\Jton, D.C. 20545 

DIIIr ..... Tun : 

Enclosed please find a c_t which we feel Is of Importance with re<;lard 
to the t ..... a.nt of the high-level l iquid radioactive waste at West Val l ey. As 
you w1 1 1  see, we f .. l that the safest _thad of hand l i ng the wastes .. y be to 
_"" y dry th_ dIMI In place. Thi s  wi l l  a l so be the cheapest technique. 

We are three ..... rs of the Senior Techni cal Consulting Board to Argonne 
MatlolUll Laboratory In Its preparation of the DEIS. We are. however, speaking 
at this tl_ as Individual s and as citizens of N ... York State not as Board _ers. 

We _ld be will to . .at with you or your d.slgn .. to di scuss this .. tter. 

Please note that In addi tion to Drs. Taves and Nal l l ie.  that Dr. Robert 
s...n.y also Igrees with this stat_nt. 

IOI:/cf 
encl . 
cc-Dr. J_ Edwrds, 

s.c ... tary of Energy 

Very truly yours ,  

.tJ..fJtltd Ht2t/t.· 
H. David Nal l l l. ,  Ph.D. 
Associate Professor 
Radiation Biol ogy & Biophysics 
.nd 
Director, Heel th Physics Unit 

1M[ FUTURE OF TltE HIGH-LEVEl LIQUID WASTES AT TltE WESTERII NEW YORK 

rruQ.EAR SERVICE CEIITER, WEST VAU.EY , NEW YORK 

It I s  the opinion of the undersigned that no dllClslons should be ... de about 
the high-l evel l iquid ... stes at West Val l ey until further studies hIve been com
pleted. The ava i l able Info"..tlon suggests It 1118Y be In the Interest of publ i c  
hHl th, .nd In the I n te  ... s t  o f  saving ta x  dol l ars to ... verse th e  Congressl olUll 
decision to _e the wastes f .... West Val l ey. Th. Draft Envl�nt IqNlct State
... t (DEIS) of July 1981 In general does a reasonable job of canparlng al ternati ves 
Involving IIIIVlng or not moving the wastes. but the di fferences In risk are sl ight 
and do not provide adequate besls for .. king a decision. Furthermo ... . we think 
the ... Is a better non-renoval al ternative ( safer and l ess ""pensive) th.n either 
of the two non-raoval al ternative tllChnlques (sol i di fy In concrete and "no .ctl on" ) 
under consideration. 

Each of the alterllllt1ves I s  ""lIIlned fran the viewpoint of heal th effects .nd 
cost. A health effect Is defined as the nlllliler of fata l i ties due to radlatl on
Induced cancer plus radiation-Induced genetic defects In the first two generations 
fol lowing ""posure of either pa'"'"t. 

Based upon the conclusions of the DEIS ,  th .... Is l i ttl e benefit to .ny al ter
IUItlve when cOlllllred to the no action . ' tematlves. Consld.r Table S . l  taken freon 
the DEIS .nd appended here. Th.re Is no appreciable difference in the sb al ter
IUItlv8S III!ntloned In the heal th  effects among workers or the general public wlth
Ing the first 100 years. Th. only significant I ncreases occur over the l ong te". 
( 1 00  to 10,000 years ) .  and even In the worst cas. the nlllliler of fata l i ties does 
not ""ceed those associated with "no"..l "  h .... n acti vities. The worst case, for 
""BllPl e. I s  the no-action a l terlllltive ( continued storage In tanks) where there 
... y be up to 96 he. l th  effects over the 1 0,000 year period. There I s  however , • 
substantial difference In cost - $60 nr1 1 1 lon dol l ars for the no-acti on alternative 
COllPllred to $700 ar1 1 1 lon for Al ternative 2 ( Interim fOnD, fused sal t ) .  

Al ternative 2 II1ght ... sult I n  a total of 2.2 h.al th  effects over a 10,000-
year peri od. This represents the effects on both workers and the population. Al
terlllltive 4b (no-acti on )  II1ght result I n  94.87 health effects to the same group 
over the SIIIe tl_ penod. Th. di fference between these two extr_s represents 
an I nvestment of $6.75 1111 1 1  Ion dol lars to avoid . Single hea l th effect. This 
price tag I s  .., ... than we have been wi l l ing to shoulder In other publ ic heal th  
....sures. 

2 1 - 1 1  I n  addi tion, the ... I s  reason to bel ieve that the estimates of the hea l th  
effects for the no-.ctlon al terllllt1ve (4b) a ... I nfl.ted and unreal i sti c .  I n  this 
.lterlllltlv., It I s  .ss.-d that the wastes remain I n  l iquid fa,.,. which .re trans
ferred to new tanks over the l OG-year penod. After 100 years, the tank Is assumed 
to be unattended. Nearly .ll  of the heal th  effects are assllfted to occur within the 
100 to 10.OOO-yHr penod, and are based on Intrusion Into the tank by SOllIe un
suspecting Indlvldu.l or group. This I s  unreal istic In that reasonably Inexpensive 
_thads _y be used to prevent such entry I nto the tank. For Il<UIP 1 e. a concrete 
cap with sultabl . ... mlll\J signs would suffi ce to substantial ly reduce this possi
bi l ity. These protllCtlve _su ... s were not consld.red In the DEIS. 

On the other hand, the IlUllber of heal th  effects for the solidification tech
niques _y be underestl_ted. They .... based upon _thods wh.re the highly radio
active sl udge .. st be (IUIIIIed f .... the tank and run through a raotely operated 
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2 1 - 1 1 glass-fol"lli1l9 or calcining proclldure. This has not been done under the condi
tions which wi l l  pre'la1 1 at West Yal ley ,  and the poss i b 1 1 i ty of an accident with 
iU health effecU !My not be .... l istical l y  appraised. 

21-2 1 

As illlPl i ed  abOve. the sanest and safest approach .. y be to leave the westes 
in the tank (but. not necessarily IS I l i quid. ) However, there Ire le9itimate 
questions conCirning the geology Ind hydrology of the arel. particularly in the 
viCinity of the hi gh-level l i quid weste tank and be_ the tank Ind the nearest 
source of publ ic weter. A thorough study of al l of the plr_ters involving such 
things IS earthquake probab1 1 i ti.s Ind effects. tank l eaklge. unexpected increases 
in ground ... ter flow. etc. should be periof'ftltd. This ""st be done for any of the 
Il ternatives. and it.can be done at a friction of the projected cost of any al ter
native. 

Al l .... sonabl. alternativ.s have not been considered. The silll!)l est. and prob
ably safest _thad of handl ing the westes ,""uld be to al l ow  the h.at generated by 
the radi oactivity to evaporate the l i quids and precipi tate the sol i ds .  The eva
porated l iquid ....ul d  be t .... ted to ..... ve radioacti vity. The sol i d  rema i n i ng in the botU. of the tank could be l eft IS is for easy recovery of precious metal s 
in the future. or it cou l d  be capped with concrete. Of course. thi s  .. thod woul d  
be d...s appl icable only if tile ",eological and hydrological properties of the 
site .. re suitable. This technique has the advantage that the n u i d  ,""u l d  not 
have to be IIDved f". the tank. and ....ul d  avoid those prob l _  associated with 
sludge lMI_t and .--te sol idification _thods. It would a l so be IIIIch l .ss 
upansive. 

It is recognized that tile current national pol icy on the t .... tment if hfgh
l evel l iquid westes is to sol idify these westes in a fane which cou l d  be amenabl e 
to burial in a � geological fOrlBtion. It is not the purllose of this state-
.... t to ftl9ate that policy at the national l evel . It is felt that the West Yal l ey 
situation cal l s  for safer. cheeper techniques. Obvi ously, tank fanes conta ining 
!li l l ions of gallons of high-l..,.l l i quid wlSte such as those at Hanford or Savannah 
Riv.r or the westes to be g_rated in the future need to be considered on their 
-' cost VI risk evaluations. 

lIIIi l e  a l aw has been passed by Congress wh i ch cal l s  for the ....,val of the 
westes in s� sol i d  fo". suitable for di sposal or conversi on  to a fane sui table 
for disposal at a federal J'IIIOSi tory. nothing ....ul d  be lost and a great deal 
!light be gained by reconsideration. We fHl this decision wes .. de wi thout con
sidering a l l  reasonable alternathes. and that lIIDYing the westes frQIII the tank 
.. y be IMlre hazardOus than techniques wh i ch l .ave the weste in place. partic,,
l arly as a dried-dcMI sol id. 

Signed: ",·� �d R. �� -
Signed: fl...fJaud tuw.'h 

October Z7. 1981 
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NIlS 

_ ... - - _  .... 
'O. " !OI  

_. _ ......... CIJIIII 

_1 .... -

DI". � T." " 
fInIt. '-"''''' 

\lest Va 1 1  ey Prog ..... Offl ce 
Offlce of llaste Operatlons and 

Technology, "E-320 
Nuclear and Waste "anag_t and 

Fuel Cycle p�_ 
U. s. Department of Energy 
Wash 1 ngton, D. C. 20545 

October 27, 1981 

Subject: IIrltten Suppl_tary Coonnt 
on ooE/E1S-0081 D 

Dear 51": 

AttachRd are suppl_tary written c_ts ln connectlon 
wl th ooE/EI5-0081 D. 

Further c_t on riSks estillltRd by Stemalass could be 
provldRd as .. 11 as could be correspondlng connent on estlmates 
by Bross and by GoffNn. These have been '<1111 ttRd 1 n order to 
accllllllOdate the October 30 deadl lne. 

LG:jsl 

Attact-lts 

.... 

YOU" truly, 

Luclus Gi lman 
Sclence COIII!Ilttee 

�t ... of c.. If ..... 
LI" ..... 

Dr. '-- WI, ... 
..... � .... 
,.,.' ..... UII ....... t'y 

Or. L ..,... .,",. 
....., • ., .... ...... cal 
_I'" 
�, .. .. . ,at .. 

Dr. " �. �I .. ,.. 
GeMn. T .... IC8. 
................. (,..,.) 
___ Ill .... ,. .... 

,.,.., • •  , ... T ....... . ca 
� ... I .. Dlr ...... 
Sa ...... . .  t . .. "'. __ _ 
- -. '-9Y 1"'1' 

DEUflor C::O-l nu  

DI". �I_ all_ 
kl_ c-, ,,,-

.....,.... ca.'d.'''' 
'I_ �I"'" 

0. .... _ 

--.,. 

.... .... -
..... ... ...... 

"'- ,_ S'hI' '''' 
T __ 

.... ....... Z"'c 
_1-

--..._ L ZI •• c 
kl_ c.., ...,.. 

SUPP\.EMEIITAL WRlTIEN COItIENT 

on 

ooElEIS-0081D, Draft E""iro_tal IlllPact Statllllellt 

Lang-Tenl Manag_t of Llquld High-Level llastes 

Stored at tile Westem Naw York Nucl .. r Servlce Center 

Wftt Val l ey 

Luclus GillIAn 
Francestow!, NH 03043 

October 26, 1981 

c;") 
I 
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� 

Lucius Gilman 
Francest""" , HH 03043 
October Z6, 1981 

My written sUt_t dated Sept!lNler Z4. 1981 and my oral sUtt!llll!nt on 
October 3 dealt with the interpretations of the n"'ers given in this Draft EIS 
as esti_tes of health effects. The gist of those statements i s  that. through-

22- 1 1  out. the wording of the Draft EIS conveys the false impression of predicting 
cons�ences rather than conveying the correct undersUnding that 

these esti_tes are upper l ill1ts 

that the estimated exposure _y actual ly 
be incapable of producing consequences 
as great as these upper l imi ts ,  and 

that. in fact. the esti .. ted exposures 
.. y be incapeble of producing .ny 
adverse health effects wIIatsoever. 

Part 1 of lIlY present sUtaent should be read as a continuation of lIlY sUte
.. nt dated SeptaiMtr Z4. 

Real i stic EXPKUtions as contrasted with Estimated Maxima 

Table 4.20 in the Draft EIS s_rizes estimated maxi_ risks to the gener
al PUbl ic. IIId those nUllbers are SO _1 1 that additional expl anation might seen 
unnecessary. Howa¥er. Tables 4.6 through 4 . 10 l i st potential individual doses 
and esti_ted �lation doses for the population associated with the westraney 
site. By far larqest-;;r-these doses would be consequent to singl e incidents 
rather than being distribUted over IIIIIIY years. 

Accordingly . ..... rs of the publ ic  who !light be exPOSed wi l l  want to know. 
°If one of these mst seMouS incidents does occur. how woul d  that affect 1111!?" 

Fortunately. the mst serious incident of all --an airpl ane crash on one 
particular. very _11 area--i s  so illlProbable that mst citizens would be wl l 1 -
ing to acknowledge tha t  that accident d OH  not constitute a Credible threat. (ref. Sa) Furthe.-re. at the afte..- session on Methods used in Calculating. 
an IIIII1'si s .. s preented to the effect that the est i_ted probabl l i  ty of 
1 x 1o-8/year is -.ch too lIigh IIICI thet the probabil ity of the hypothetical 
ain:raf� crash is very -.ch less than the ."ittedly remte eII.nce of 
1 x lo-ll/year as given in the Draft EIS. (ref. Sb) 
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On tM other hand. rel.ses resultill9 fro. .rtllquakas. tonlAdoes. or sabo
tatl wi l l  s_ C:nclible. and so MlIi_ individual dos.s of up to 3 rea shOuld 
be expl.ined to tM public:. In addition. sabotage i s  esti_ted to be capabl e  of 
produc:ing MlIi_ PDIIUlation doses of up to 1 � l l ion .n-,.... avereging 0.67 
,.penon .nd produC:ill9 .. i_ individual doses of up to 2 ,.... 

In tIIis Draft EIS . ... l tll c:ans ... .nc:es have ban based on .xi_ esti_tes der1v.d fr. t. BEIR III  AIport. (ref. 1) Sinc:e tile DeparUmlt of Energy has 
c:/IOs .. to use tM 1 1_r dose-response .,.l (ref. 1 ) .  rq ·C.lcul ated Val ues for 
OO£/EIS-OOIIIO" for exposures of 0.67. 2.  and 3 ,.. .. re .. de co ..... spondingly. 
based on tM MlIi_ esti_te of tM absolute-risk projection. page 193. Table V-2 
in t. BEIR III Report. (ref. 2) In addition. tile Draft EIS uses 20S as the IP
proxi_te U.S. death rete fro. cancer in tM absence of radiation otMr th.n n.t
ural and -.dic:al . (ref. 3) 

.vera .. f.talities fro. c:anc:er in U.S. popul.tion total risk 20.OS (ref. 3) 

MlIi .. 

additi_l 10 ,... per penon 

.. i_ esti.ted inc:,...se 
perc:enta .. poinu +WIZ total risk 21.OS (ref. 2) 

Calcul.ted Val ues for ooE/EIS-0081 

MlIi_ esti.ted MlIi_ 
addit1_1 dose inc:rease in .sti_ted 
I!.!.t I!!!:!CIII P'Pl:enta9! poinU !!!!L-

0 ,... 0.0 20.OS 

0.67 ,... + 0.D68 20.0n 

2 ,... + 0.21M 20.21 

3 ,... + 0.306 20.31 

Ac:c:ordill91y. 

cause of 
added .xposure 

earttlquaka or tomado 
sabotage 

sabota .. 

-

- l -

MlIi_ 
individu.l 
!!1!2!!!!! 

3 ,... 

2 ,.. 

MlIi_ 
of 

MlIi_ 
of 

total popul.tion dose. 1 ,000.000 .... 

• verage individual dose. 
0.67 ,... 

naturel exposure plus 
individual -.dieal 
exposure 

_xi ... 
of 

_x1_ 
of 

total 
risk of 
fatal canc:er 

20.31 

20.21 

20.07� 

20.OS 

It should be ... clear to tM pub1 1c: tIIIt tMse are MlIi_ .sti.tas. but 
tIIIt t. ac:tIIIl consequences of tMs. exposures _y have tii'bi'"iiro. because 
doses of tMse _gnitudes _y be enti rely i nc:apable of initiating Iny canc:.r 
wllataoever. T. data .vai labl. thus far do not enable us to know. HooIever. the 
data .vailable to date do .nabl. us to say ( 1 )  that the consequ.nces -.ld not 
exceed tMM perc:entage inc:,...ses . (2) that the ac:tu.l inc:reas.s IIIIst probably 
_ld be less tIwI these percentages. and ( 3 )  that the inc:reases .ight have to 
be zero bec.use ionizill9 ndiation in t'-se quantiti.s _y not be ·carcinogenic 
at Jl l .  (ref.4) 

� 

!!!:.U 
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2A Alternathe Esti_tes of the Risks from Low Level Radiation 

Although the esti.tes stated in the BEIR I I I  Report are those that are the 
mst widely accepted, other estllD1tes are advocated by a more l imited number of 
radiologists. Specifically, "ancuso , Sternglass, Bross, and Gofman estimate the 
i ncidence of cancer f,.,. low level radiation at about 10 times the rate of the 
IIOlt consenathe estl_tes derived f,.,. the BEI R  I I I  Report. 

It  was urged ( Sr. Rosalie Bertel ) thlt the the EIS include these higher 
esti_tes in order to show the ful l  range of values thlt Ire in di spute in the 
l i terature. Mancuso' s  estimates ware mentioned specifi cally. 

2A-l Estimates by Mancuso et al 

During 1976-7B, Mancuso et II had claimed that Hlnford workers exposed to 
rldiation had experienced 261 to 107: more deaths f,.,. clncer than had the 
unexposed Hanford workers . (ref. 15 ) Others have stated thlt th15 i s  not so. 
( refs. 16 through 2B) 

!leIths Among Hanford Workers (ref. 16) 

Group with High Group wi th Low 
�sure �sure 

total indlvidulls 
in Group 1844 1975 

1 with total doses 
gl;'later than 5.3 ..- 67. 91  15,71 

toul deaths in Group IB5 316 

1 of tota 1 Group 10.OS 16.0: 

Deaths CGlllJ.lred with National Averages 

total deaths f,.,. al l 
causes 

deaths f,.,. cancer 

0.65 

0.92 

0.76 

0.92 

It is  seen that the Group wi th High Exposure experienced f_r .aths--f,.,. 
al l caus.s--thUI did the Group with Low Exposure. 

Futhenoore, there is a CGlllJ.lrison be� these Groups which Is even IIIOre 
favorable to the High Exposure Group and, at the s_ ti., is IIOre valid,  because 
this IIOre favorable a.parison allows for the fact that the High Exposure Group 
i s  older and, henc., _ld hav. been expected to suffer I greater percenuge of 
deaths. 

- 5 -

The 1_ part of the uble a.pares both total deaths and delths from cancer 
with the national averlge corresPOnding to each Group. Each group had survived 
better than Its corresponding national averlge, the Low Exposure Group having 
experienced only 761 as many deaths as Its corresponding national average, and the 
High Exposure Group having experl..,ced only 651 as .ny deaths as its correspond
ing national average. 

But the IIOSt significant point of al l is  that each �roup suffered exactly 
g21 of the deaths f,.,. cancer whi ch _1 d have been expected for tha t Group. 
Thus, it is clear that cancer was no more significant as a cause of death in  
the High Exposure Group than it was in the Low Exposure Group. 

Mancuso stated also that cancer accounted for about 241 of the total dea ths 
in the High Exposure Group but only about 20S in the Low Exposure Group. Th15 i s  
true, bu t  on l y  because total deaths In the High Ellilosure Group were markedly fewer 
than in the Low Exposure Group; the Salle occurrence of cancer deaths--921 of 
expected in each Group-_ke the cancer deaths in  the High Exposure Group a greater 
percentage of the _ller nlllller of deaths from al l causes. 

Mancuso stated his conclusions again In 1977 and In 197B (ref. 15 ) ,  but 
many knowledgeable scient15ts have refuted the Mancuso analyses , these refutations 
beginning in 1976 and continuing at least into 1!18O. 

As a IIIIltter of fact, a considerable n!aber of sclenti sts-.. ach cl .. rly qual i
fied in h15 particular fiel d and each professional ly  competent in  a relevant 
field to judge the Mancuso analyses and conclusions-hav. rejected the Mancuso 
clall1S. These scientists include: 

Dr. Sidney Marks, ".D. , Ph.D. 
Batelle Pacific Nort'-st Laboratories 
Richland, washington 

Ethel S. Gilbert 
Statistician 
Batel le Pacific HortMst Laboratories ' 
Richland, WashingtOn 

Dr. Al l en  Brodsky 
Senior Health Physicist 
U.S. Hucl .. r Regulatory C-. 
B. S. Sanders 
Professor of Statistics 

B. L. Cot.! 
Professor of PhysiCS MId o-1cal 
Engi-nng 
University of Pittsburgh 

Dr. J. L. Live"... 
AssistMt Secretary for Envi.--t 
U.S. llIIpan.nt of Enerv 

ref. 16 

refs. 16 and 17 

refs. 19 through 22 

refs. 19 and 23 

ref. 24 

ref. 25 
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S. M1 1 I, •• Jr. M.D. 
W4shift9tOn State Ile!>t. of 
Social and Health Se"ices 
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ref. 26 I'l.t,: 
J. A. Raissland 
National Radiological 

'Plu" re W1lV� 
Protection Board (British) i I,,, ,, t:.,., p,n-
111,....1 1 .  England ref. IB , , ' .1. ..... SU f I  � r'., ,, 
F. II. Speiers p � '  ... J 'ttt:.r 
Bone Dosi_try Research .. & 
Depa�nt of f4edical Physi cs th, .... ,6 l,,,. ( Cookridge Hospi tal . Leeds . Eng. ref. 28 �},o r " �l"r- ,.. P�" �t recently. the twenty-five .... er cCllllli ttee of the National Acadlll\)' of : ' . 

Sciences--the ·BEIR I I I  C�ittee·--studied but rejected the Mancuso claims. I ( ref. 27) 

Further c_t on estiutes by Sterngl ass coul d be provided as could al so 
corresponding �t on estimates by Bross and by Goftnan. Al l of these have 
been lIIitted in order to accOlllmdate the October 30 deadline. 

S_r1zi!l¥ ' it would be a llistake to include the estimates advanced by 
Mancuso. Sterngass, Bross or Gofman, hecause these estimatls are generally 
regarded as seriously flawed, and they have not enlisted acceptance by any sig
nificantly l arge percentage of the knowledgeable professi�nal c-..nity. 

2A-2 Estiutes by SterngllSs 

For about ttoenty yean, Professor Ernest Sterng lass has perio..-d retrospec
tive epidl!lliological analyses of data for a variety of locations and for a n ... -
ber of ti_ inte"als.  He has clailDed to discover that low level radiation is  
about 10 ti_s .,re carcinogenic than would be estimated fl'OlD the BEIR  I I I  Report 
and thet clouds of radioactive material can travel hundreds or even thousands of 
lli l es in the a�sphere and sti l l  produce serious though localiZed i ncreases in 
cancer and in infact deaths. 

�er, in each instance. it his turned out that Sternglass ' "proofs" were 
s'-. becAuse he had selec:ted a SIIal l  _unt of the avai lable data to ·prove" 
his point, areas the total datl--taken all together--actual ly has proved the 
oppoSite. 

Shippingport. Pennsylvania 

Early in 1973. Sternglass clailled thet radioactive materi.l rel .. sed by the 
Shippingport (Pennsylvania) Nuclear Power Plant hid caused a shlrp increase 
°in leu"-ia, c:encer, and infant IIOrtal i ty in the area surrounding the plant". 

"These releeses .re s_ 130 to 300 ti.s greater than the ."i_ 
penritted by stat. he.l th regulations, thus explaining the recent 
shl", rises in leuka.1., cancer, and infant mortal i ty in the ..... 
surrounding the plant." (Sternglus. ref. 29) 

- 7 -

Five different. professional panel �Cllllittee appoi nted by the Governor of 
Pennsylvania. one EPA panel . and three �c panel s) ex ... i ned these claims and 
the dati which Sternglass cited. All five rejected Sterngl ass , a l legations. 

"The leuka.1a death rate for the 5 .. 1 1 e  area was not significantly 
different fl"Ol the State average. nor wes there any syst_tic 
pattern by di stance fl"Ol Shippingport. ·  "The leukaia death rate 
in Aliquippa was not Significantly different fl'OlD the State average 
in any single yearauring the entire 1961-1971 period. 

"Our analyses heve fal 1 ed  to find any substantial evidence that the 
overa l l  cancer death rate for the area within five .. l 1 es of Shippi ng
POrt or for the 'on-river' COIftIIIities was higher than would be 
expected. " (Governor' s  ea.tittee, ref. 31 ) 

"Dr. Sternglass ' cherges that the Shippingport Station cont.llllinated 
the enviroraent, and has resulted in increases i n  the frequency of 
leukellia and cancer cases and infant deaths are not substantiated by 
Staff findings. "  

"The Ato.1c Energy Staff finds that h i s  (Sternglass ' )  evaluation is  
technical l y  incorrect and is  an obvious di stortion."  (Staff of 
the AEC, ref. 30) 

"There is no systsatic evidence to support the allegation that radio
active releases fl"Ol the Shippi ngport plant have had signi ficant 
effects on the health of the population in the vicinity of the plant.·  
(Governor's c...;ttee, ref. 32) 

Having aval1able a great .ny italls of data. Sterngl ass had used very few 
and hid selected only those thet set!lled to support his ClailDS, ignoring the fact 
thet the clDPl ete body of info ... tion--taken as a wIIole--did not support his  
conclusions at al l .  

For e,,_le, he COIIPared radioactivity i n  the hea.aten of tributaries 
with the radioactivity of the Ohio River down strellll fl'OlD the Shippi ngport 
Plant. (ref. 30) 

.!.rAlso, "Dr. Sternglass sel ected time periods which included the only ,..al-.l boI!..,an-.sl,Y-high d-.stre ... suples out of 33 s.ples col lected 
an- -rver i six-year period. On the other hand, individual , ananalously-

high upst,... suples were ignored. 

"For e"lIIIIle, if one ukes a siml 1 ar analysi s  of upstre. vs. downstream 
concentrations for the January Sewickley data . one derives the absurdity 
thet the Shippingport Plant sClHllow _ed about 200 Curies fl"Ol the 
river during thet period." (ref. 33 ) 

The .... lyses advanced in connections with Dr. Sterngl ass , .l l egations were 
rejected, because they fai led to _t the requi_ts of ordinary logic. 

°Dr. Sternglass' fll 1 ure even to esti.ate radiation doses to the tissues 
In _ of the populations for which he is alleging health effects i s  
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a .ajor abroguion of his sci .... tific responsibl1ity. He is unusually 
qualified to ..... such calcul.tions. IIhich should be centr.1 to his 
.1. tllnis. Moreov.r. his .... Iu.tion of time trends of cancer ov' 
heart disease rata in relation to possibl. radiation exposures i s  in
consistent with tha ti_ cours. of radiation effects derived f .... 
studillS of • great lIMY other invlIStig.tors. For thes. reasons the 
besis of his ... idence of effects on cancer and heart di sease rates 
f .... r.diation exposure .. st be considered to be spurious. ·  
(Gov.rnor's c-1UIII. ref. 34) 
Connecticut - In October 1977. Professor Stemgl ass issued a report stating 

that tlii Millstone nuclear power reactors at Waterford. Connecticut had been 
releasing l arg. _nts of radioactiv. stronti .... 90 and that this had caused a 
sherp increase in canc.r in _rby -=-mities. the increase being greatest near 
the plant and progressiv.ly I.ss at greater and greater distances froID 
waterford. but �strable out to about 50 II1 les. (Stemglas s .  ref. 35) 

0 $  
Stemglass he d  ha d  vast quantities of da ta  .vai labl. to h i  ... such . n .... rous 

Annual Reports of the Radiological Environmental Moni toring Program. Weekly Re
ports of 9 diff.rent .. asures of radioactivity at f .... 5 to 1 1  different loca
tions. Monthly Reports of tile Radioactivity in Sol 1tGraZing Grass. and Well Water 
at s .... ral locations .. ell. as .. 1 1  as the EPA Month y Reports on "'ilk SAIIIIIl 1ng 
throughout lie England and tile Vital Statistics Records for the entire region. 

Out of tIIi s .  Stemglass had selected l i.ited data which. by i tself. seemed 
to support his clai. that canc.r .. s a greater hazard near Waterford and pro
gressiv.ly less so at increasing distances. 

�ver. IIDrt:lleast Uti lities tllen deaIOnstrated that these conclusions 
depended upon a very s.lectiv. choice of data and that a different selection of 
data could be 8&11. to shOw an euctly opposite effect--th.t the operation of the 
lli l l s� .... ctor had reduced cancer in the vicinity of Waterford. Expressly. 
IIDrt:lleast Utl1 ities took • different set of �iti" and sl1ghtly different 
ye.rs for CllllPArison and found • ·correlation" 1U."i:." $ .... '" U to show that 
cancer had decl ined about 40S in Waterford and nearlly tDWn� .and had increased 
progressively with distance. shDw1ng. for exllllPle.  +121: in New lilmpshire. 1 20 
.1111S _yo (ref. 36) 

Of course. neither lIDrt:heast Uti l ities nor anybody el se believes these 
·correl.tions· .  becaus • •  1 1  of the data--taken .11  together--show trends which 
• re nationw1_ and arw I!O diff ...... t in the vicinity of waterford than el sewhere 
in Connecti cut. 

And. in any cas •• tile radioactiv. strontiu. IIhiell Stemglass tabul ated had 
not co. f". tile iii 1 1 s� reactors nor f .... any others; the radi oacti ve 
strontiu. preHIIt in Connecticut 501 1 . ..  t.r • •  nd lIi l k  had c� f .... the .amspIIere. having ...... put tiler. by past _pons testing in the atlllosphere. This 
is clearly prG'Iabl. by pllysical tests. 

Here's hOw. IIDtI1 nucl ear up 10si ons and nuclear powr reactors produce 
readl1y _urabl. _ts of rldioactive strontiu. and iOdine. Of particular 
Significance is the presence of stronti......a9. iOdine-131 . and cesi .... I34. 
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l!!!.!:.l1!!. 
stronti .... 90 28 years 
stronti......a9 52 days 

iOdine-IZ9 17  III1 I 1 1on years 
iOdine-131 8 days 

cesi .... 137 
cai .... l34 

30 years 
2 years 

Strontiu.-89 and iOdine-131 fMIII a nuclear explosion wi l l  di sappear rapidly 
bec.use of their rel.tively short half-lives. while  strontillll-90 and iOdine-129 
wi l l  persist. 

Cesiu.-134 is not proGiced in a nuclear explosion but is  produced in a 
reactor. If the cesiu. in Connecticut had c� fMIII a reactor. cesiu.-134 as  
.. 1 1  as c.si .... 137  would sti l l  be present. because its 2-year half-l1fe would 
have prev.nted its di sappearance. 

Stronti......a9IiOdine-131 . and c.si .... l34 .ere absent in the Connecticut 
biosphere. but stronti .... 90. iodine-139. and cesi ...... 137 were present. 

Thus. tile radioactiv. strontiu. which Stemglass attributed to power 
reactors had to have Originated f .... "&pons testing. This fact was made abun
dantly clear when stronti......a9 and iodine-131 reappeared in Connecti cut about 
October 5. 1977. fol lowill\l • Chinese .. apons test on SeptEllDer 26. 

S_rizing. tile radioactiv. stronthlll in Connecituct was not seriously 
high. it had been de\IOsited f .... the a�sphere as a result of Chinese and 
French _pons tests. and there WI no abno .... 1 increase in cancer. 

AtIIIoS�heriC Fal lout: Travel Distance and Consequences - More recently. 
Professor temglass his contended thit his epidelll101og1cal investigations show 
th.t radioactiv. fallout is �h lllre serious than is now generally supposed i n  
causing i ncreased inf.nt deaths. Specifically.  he attributes significant in
creas.s in infant deaths .Iong the _rican eastem seaboard to fal l out froID 
nuclear explosions in Asia • 

Everyon. recognizes that .... dily_asurabl. increases in radioactivity occur 
along -.ric.' s  east coast at rather predictable time intervals fol l owing l arge 
nuclear explosions in China. The question 11 llhether or not this additional 
radioactivity creates increases in adverse heel th effects. StemgllSs says that 
his epid_iological analyses shOw that it does . 

Howver. Stemglass' past epidal1ological analyses have been unconvincing .  and the BEIR I I I  C-ittee refers to Stemglass' contentions a s  unsubstantiated 
allegations. (ref. 37) 

·P.rt of Dr. Stemglass' pres .... tation alleged that fallout f .... Chin.se 
.....testing in 1976 led to an inereased _unt of radioactivity in 
�lk in _ .reas of the United States. He concluded that there .. s 
an increes. in infant _I ity in the eastem-seaboard states f .... 
Del_re to ..... England shortly after these ... ents-an increase that he 
ascribed to tile radioactivity. 
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"Al tllough Dr. Stemglass stated that hi s analysis was incomplete, the 
Co:w.ittee received no furtller data on the subject. 

..... have concluded that the alleged association did not fit the time 
COIIrs. for the radioi sotope lIIO'IeIIII!nt into the cow-mi l k  food chain;  nor 
was there clear evidence of a universa l ly appl icable change in the 
infant .,rtality rates. Thus ,  the Ca.ittee did not bel ieve that the 
allegation was substantiated . "  (ref. 37 ) 

Radioactivity f ..... the TMI-2 Accident - Most recently, Stemglass has pub
lhhed a bOOk, ent,tled The Secret Fallout, which contends that fal l out from 
the 1M1-2 accident had caused someth,ng 11ke 350 infant deaths in Pennsylvania 
and New York by August 1979. (ref. 38) Stemglass presents these as conse
..,ences to be expected in view of hh own previous "findings" connecting fal l 
out originating i n  China with increased infant deaths along the American east 
coast. (ref. 39) 

Professor Tokuhata, Director, Division of Epideliliological Research. 
Pennsylvania llepartalent of Health, denies any increase in infant morta l i ty and 
states flatly that the records "show that there is no evidence that radiation 
f ..... the p.-r plant influenced a rise or fal l of the infant death rate . "  
( ref. 40) Tokuhata states further that Stemglass i s  i n  error, because 

- .- of Stemglass' most ionportant numbers are 
s1mply wrong ( ref. 41 ) 

2 - Stemglass fai ls to compare individual nllnbers wi th 
thei r corresponding averages and standard deviations 
(ref. 41 ) 

3 - Stemglass fai led to distingui sh the locations at 
time of dHth frID locati on at the time of the TMI 
accident ( ref. 42) 

4 - Stemglass "seas to choose isolated data f .... selec
ted years and/or locations to support his al legations 
without consistent study· (ref. 43) 

Excerpts f .... Stemglass' book .... re publ i shed by the author in The Nation. 
February 28 and Karch 7. 1981 . but provide l i ttle basi s for a knowledgeable 
evaluation. because the account is a narrative rather than being a report wi th 
data and Objective facts. However. these exce."ts inspire no confidence in  
Stemglass ' assertions. 

For ex.-pl e. he ass_ that he has proven his hypothesis connecting 
rad1.,.ctive fallout f .... China with increased infant deaths in the United 
States. in spite of the fact that the BEiR I I I  C�ittee WlS unconvi nced. 
(ref. 44) H. ass_ also proof of his al legations about nuclear reactors i n  
Connect1cut. ( ref .  45) 

Again. Sterft91ass refers to local i zed pattems of sha."ly increased infant 
deaths and states. "There sillllly coul d  be no other explanation" than radio
act1vity f .... 1MI. (ref. 46) It is grossly untenable to hold in log1c that 
one particular an_r _t be right. because no other explanation is seen as 
poss1ble. 
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Further, 

Stemglass "exunned separately the category of newbom or 
neonata 1 infant deaths" because "there seemed to be no 
obvious change" in infants deaths general ly ( ref.  47 ) 

"indicating the strong l i kel ihood that it WlS the effect 
of iodine 131 " producing deaths (ref. 48) 

"his own readings" of radioactivity at 1M1 ( ref.  49) 

Al l of these sound very much l i ke the selective use of individual data 
which ... ny observers have condamed in Stemglass ' earl i er al legati ons • 

Adverse Heal th Effects other than Cancer 

Ccmnent by Sr. Bertel : Exposure to low doses of ioni zi ng radiation resu l ts 
in increased incidence of heart disease and diabetes and in an acceleration of the 
aging processes in general .  These adverse heal th effects should have been incl uded 
in tables 4.6  - 4.10 and elsewhere. 

Suggested Response: SOllIe Yl!ars ago, it appeared that exposure to x-rays might 
result 1n the 1ncreased incidence of diseases other than cancer and in 1 ife-Shorten
ing in general . 

For ex-.ple. in reporting on American medical practi tioners from 1935 through 
1958: 

"Mortal ity from cancer, cardio-vascular-renal di sease 
and al l other causes combi ned .... re increased . . . wi th 
high exposure. These findi ngs warrant the inference 
that occupational exposure to ionizing radiation on the 
part of phySi cians has in the past produced a nonspecif
ic l ife-shortening effect. "  ( ref. 10) 

Hawver, other studies have indicated otherwise. For exaonple.  reporting on 
8ri tish radiologists from 1897 through 1956 : 

"A cOllPari son of the observed and expected numbers of 
deaths f .... al l causes provides no evidence that occupa
t10nal exposure to ionizing radiations has caused a de
tectable non-specific shortening of the expectation of 
l ife. "  ( ref. 1 1 )  

Reporting on Japanese. 1950 - 1972 : 

"The hypothesis that ionizing radiation accelerates 
natural aging has been under inv.stigation • • •  Ionizing 
radiation does. of ClKlrs •• shorten huIIIIn l i fe. but i ts 
l i fe shortening effect appears to be the result of spe
cific radiation-induced disHses. especially neoplasms. 
The hypothesis is .- .. ch less attractive than it was 
10-20 years ago • • •  " (ref. lZ) 
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Reporting on Japanese, 195D - 1974, deaths f .... tuberculosis ,  cerebrovascular 
diseases, other diseases of the circulatory systen, diseases of tile digestive 
syst_, and 4,488 other deaths f .... untabulated diseeses : 

"The 14 ,400 deeths attributed to diseeses other than 
neoplasms • • •  reveal essenti al l y  no evi dence of a 
relationship with T65 dose . "  ( ref. 13) 

F .... tha BEl R III Report, 198D: 

"For sCllltic effects other than cancer and developnental 
changes , • . •  the avai l abl e data do not suggest an increased 
risk with low dose lOW-LET exposure of hllllan populations . ·  
(ref. 14& )  

"There appear to be no nonspecific effects of radiation 
at low doses that lead to a shortening of l i fe span, 
( ref. 14b) 

"There is no finn evidence that exposure to ionizing 
radiation causes pM!lllllture aging in .. n or that the 
associated increase in incidence of carcinogenesis  
15 due to general acceleration of  aging . "  ( ref. 14c) 

£M1'9encY Planning Zones 

ccnaentJa Sr. R. Bertel : The Draft ElS assumed that adverse health effects 
wi l l  be I,m, to W1 th,n SO lIIi les of West .Yal l ey, "hereas IIIOst of the radio-
active .. terial released during an accident would cane down wi th rain and at dis
tances up to 25D lIIi l  es. 

Response: A 50 .i le  radius has been establ ished in _rgency pl anning for 
even the IIIOSt severe reactor acci dents . ( ref.  7) Unless the maximum accidental 
release frOID West Val ley could be greater than the release from a .. ximum reactor 
accident, a 50 lI1 1e radius would Setlll to be adequate in the ElS. 

IIIxi_ reactor lI&Xi_ accident 
accident at West Val l e:z: 

Curi es presen t 700 x ID6 34 x 106 

source of Ilea t I"IIdioactive cOlllbustion 
decay of fuel 

taIIIera ture 
attainable ?52000 F. <34000 F. 

heat aval1able 660 x ID6 BTU/hr <4D x ID6 BTU per 
ton of fuel 

40 x ID6 BTU 
8ch 4 lIins. 
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references : 

Curies present: Bodansky and Sct.idt, Nuclear Powr Controversy, Pl"@llti ce-Hal l 
Inc. , pag. 31 ; DOE/EIS-OOBID, pp. B-9, B-I0 

sourca of heat: airplane crash, DOE/EIS-ODBID, page. 4.  6, tabl.s 4.6 - 4.1D 

telllperature attainable: NUREG-75/DI4, pege 22; Chai stry and Physics Handbook, 
57th ed. , pege B-173 (lI.p. of urani .. dioxide) ;  5_, 33rd ed. , page 2D72 

heat avai lable: IIlREG-75/DI4, pege 7B ( 590 x 106 BTU/hr corrected from 788 .... 
reactor to 1000 ..... ) ;  Chaistry and PhysiCS Handbook,  33rd ed. , pege 1589 

An airplane crash could produce a releese of radioactive IIIterial either ( 1 )  
f .... tile twat of burning fuel o r  ( 2 )  a s  a result o f  exploding kerosine YIIIOrs . 
F .... the preceding table, it can be seen that there is no .. y that burning fuel 
could releese as ... ch radioactivity or at as great a rate as could a reactor 
accident. 

An explosion fol lowing an airplane crash could releese 153,000 Curies ( ref. B) , 
essential ly  instantaneously. A lII&Xi_ reactor accident would release 251 of its 
total radioactive .. terial during 3D lIIinutes (ref. 9) , which would be "'re than 
100,000 Curies per second; within 2 seconds , this radioactivity would surpass the 
total ..,.i_ release f .... West Yal l ey. 

Accordingly, neither a fire nor an explosion subsequent to an airplane crash 
could produce eitller a greater or a 1IIOre intense release than could a reactor. This 
shows that an �ency plan based on a 50 lIIi l  e radius is IIIOre than adequate for 
West Yal l ey. 

Actual ly, _rgency planning is based on a ID lIIi l e  radius within which it  
is  bel ieved that direct exposure to airborne .. terial lIight be  significant, plus 
an additional 40 lIi les in which exposure nr1ght result f .... ingestion of contlllinated 
.. ter or fOOd. 

It lIight be ,contended that the gove..-nt erred in establi shing this 5D ml 1e  
I"IIdius for reactor sites. However; this l imit .. 5 rec_nded by a Joint Nuclear 
Regulatory ec-ission/Enviro_tal Protection Agency Task Force after two years' 
work ( ref. 7 ) ,  and the penel which is PMllllring this EIS probably would not feel 
Justified in substituting its _, different Jud�t on the subject of di stances. 

As for .. ch greater distances, radioactive .. terial has never been observed 
to be transported in tile atlmsphere in significant quantities IS far as 25D 1111 1es, 
although. at ti .... this has been postulated in  order to account for al l egedly 
observed heal th effects. Howver, the clailled health effects proved to be 
spurious. Hence, no 8Khani_ of transport need be postulated. 

---,�-'-> \. . / 
� 

."" :f' .. j f I ,,*, eMit, 
f,n ln ph .. 

1:. .. , 
·h_ 

r �1� '�� 
;:;.:...---

. 
. 

./ . .  �. ,� 
Lucius Gi l .. n 
Science ec-ittee 
_ricans for P!ore Power 

Sources (AMPS) 

c;) 
I 

00 
...... 



REFERENCES 

- Draft Enyi ..-Ul IlIPact SU_t for West Valley, OOE/EIS-0081D, 
p. 4-36 

Z - 8EIR III  Raport ( typescript edition) , p. 193, Table V-2, .iddle l i ne 

3 - Reference I ,  p. 4-37 , lines 9-11 

4 - Refel'llllCll 2, p.  187 

5 - Sa Ms. Henrietta Gerwitz, Afternoon Panel on Methods Used in Calculating etc. 

5b Dr. Donald Taves , Panel as in Ref. Sa 

6 - Reference 2. pp. 186-7; also Final Envi ronmental Impact Statement , Management 
of Can.rcially Generated Radioactive Waste , OOE/EIS-0046F, October 1980 , 
vol. Z, p. E. 1-z 

7 - Planning Basis for . . .  Radiological Emergency Response Plans etc. , EPA/S20/ 
1-78-016 ; HUREG-0396, p. 12 

8 - Reference 1 .  p. 4-17 

9 - NllREG-75/014, p. 78 

11 

12 - Finch and Beebe, �. Jour. of Radi ation Research, Suppl . ,  Sept. 1975. p. lOB 

13 - Beebe, Kato. and Land. Mortal i ty Excr;ence of Atomic Bomb SUl"Vi vors . Radiation 
Effects ResHrch Foundatlon. Tech. ep. RERf TR-1-71. feb. 1978. p .  50 

14 - Reference 2;  144. p .  6;  14b, p. 5BO; 14c. p.  605 

15 - Mancuso, Ste.rt. and Kneale. S)'IIIPOsiUIII of the Heal th Pllysics Soc. , October 
1976, p. 19; Health Physics. 33:369-85, 1977; SymposiUII of the IntI . Atomic 
Energy Agency, Vienna. March 1978. 387-410 

16 - Marits and Gi lbert. Battelle Northwst LAbs. , Report BNIII.-SA-6012 , table 7 

17 - Gilbert, � labs. , as reference 16, Report PNL-SA-6341 Rev • •  Feb. 1978 

18 - Reissland. Report IIPRB-R79. National Radiation Protection Board (Briti sh) . 
Sept. 1978, p. 7 

19 - ..... cuso. �". and Brodsky, Sbtll Annual Health Physics S)'III!>osiUIII, 
Noy ....... 1971, Yol o III , publ ished by Health Physics Soc • •  1972 

20 - 8rodsky, 5,.,si .. tlMl th Pllysics Soc • •  October 1976 

REFERENCES 
(continued) 

21 - Brodsky, Heal th Physics. 33:369-85 , 1977 

22 - Brodsky, Testi_y before House SubcDlll1ttee on Health and the EnYi ronment, 
Feb. 8. 197B. pp. 2-6 

23 - Sanders, Testi .. ny for the Nuclear Regulatory COIIIIIission, Docketed Feb. 7 ,  
197B. for Docket No. '" 50-3, pp.  4 and 7 

24 - B. L. Cohen , TestilllOny as per reference 23. docketed sllle date and for same 
Docket. p. 5 

25 - Li vennan. Testi.ony as per refe",nce 22. Feb. B, 197B, page 12 

26 - Mi l �. Testi_y as per refe",nce 22. s_ date, page 3 of attachment 

27 _ CCIIIII. on the Biological Effects of Ionizing" Radiations, "The BEIR I I I  Report" , 
1980, page 556 

28 _ Spiers. Atalic Industrial Fo.,.. on Regulation of Radiation in the Nuclear 
Industry, April 1979, page 5, l i nes 8 and 9; page 6, l i nes 12 and 13 

29 - �l��ti ���,. l���:r;zRe,�!o" .. p����!hF��! I n���� ���t:Un�my�:t: _:��t:Bnent:! 

30 - Reference 33. page 5 

31 - Reference 32 , pages 54-56 

32 - Report to the Governor (Governor Shepp of Pennsylvani a) , Shippi ngport Nuclear 
Powr Station . Al leged Health Effects, by the Governor's Fact Finding 
Co""ttee, 1974, pages 1-2 

34 - Reference 32. page 122 

-KI7Ur-4I;kgust 1973, 
of Operational Safety, 

35 _ Stemglass, Stronti .. - 90 Level s in the Mi l k  and Diet Near Connecticut 
Nuclear Power Plants, October 27, 1977. as _ded Nov""'er 7, 1977 

36 - N .... Release. Stemglass Allegation: "Mi l l stone Radiation Inc",ases 
Cancer Death Rates in Connecticut and Rhode Island." North East Utllities CO. undated bUt befo", March 1978. Attadiliiiiit Z 

37 - Reference 2. page 561 

38 - Stemglass. The lIation, March 7. 1981 , page 272 

39 _ Stemglass. The Nation. Febnaary 28. 1981. page 242 

CJ 
I 

00 
N 



REFERENCES 
( conti nued) 

40 _ News Relea ... Pennsylvania OepartMnt of Health. Apri l ZOo 1981, page Z 

41 _ Tolwheta, "c-ts an the Article 'The Lethal Path of TI1I Fal lout' by 
Emest J. Sternglass." March Z6. 1981, INIge 3 

4Z - Reference 40, page Z 

43 - Reference 41, INlge 4 

44 - Reference 39, INI� Z4Z; reference 38, page Z73 

45 - Reference 39, pages Z41 and Z44 

46 - Reference 38, page Z6B 

47 - Reference 38. page Z6B 

48 - Reference 38. INIge Z69 

49 - Reference 39, 1N198 Z41 

Lucius Gilman 
Francestown 
N .H .  03043 

OUAUOCATIONS 

October 1978 

8. S. in chemistry from the University at !lUnois: PhD. in chemistry 
from McGill University , Montlea I: Under-Graduate Irainlng Included Intro
ductory courses In e lectrical ,  mechanical and structural engineering . 

Research Chemi.t with the DuPont Company for eight years: SUpeNlsor 
at miUtary research in the U. S .  Department of Defense for fifteen years: 
R •• earch Consultant with the National Academy at Sciences-National 
R .... rch Council !Dr one year: R •• earch Suparvisor with the Monsanto 
R. search Corporation for eight y.ars .  Now retired. 
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LUCIUS &IUWI 

France.tOllll , Hew �sh1 re 03043 
(603) 547-6648 

QUAlIFICATIIJIS 

� 
B.S. In C!a1stry, Un1v.rs1ty of i l l inois 
Ph.D. In Organic a..1stry, IIcGI1 1  Un1v.rs1ty, ""'treal , Canada 
Undergnduate tn1n1ng included cours.s in electrical , IIIKMn1cal and structural 

engineering 

£llploent 

..... rch Cha1.t: .1ght yurs 
C ... tnl ..... rch Depar-.t Du Pont Caipany 
Willl1ngton, Del_re 

Chief of Plut1c .. _rch: f1f� )'Urs 
OrdnanCe Corps, U. S. AnIy 
P1cat1nny Arsenal 
Dov.r, .... Jersey 

..... reh ConlUltant: on. )'Ur 
llat10nal Au." of Sc1_ - llat10nal Ralurch Counci l 
Wuh1ngton, D.C. 

.... rch 1IInavet": .ight )'Mn IIonllllto ..... rch Cor1Ioretion beran, .... IICIuMtts 

IIaw reti reel 

qual ifications on EJI!!'IY Topics 

For the past _en )'Un, lias studied technical IIICI econmrtc upeets of .... rgy 
IUpply IIICI �d. .... concIucted 1 ..... t1gat1ons with rigorous sc1 ... t1f1c obJecti
vity, relying on orig1Nl SCientific reports, IIICI the .,.t .... l if1ed technical and 
scientific gr'OllllS &l1li f.-. 

Contr1l1uti_ IDd ....,-ie11C8 in �t1ng understanding of _rgy issue. 
incl_: 

• Testified at F.-ral _rings _ nuclear _rgy topics 

• I ... iCed scientific wit.N at _rings before State leg1.1ature. on a variety of __ 1_. including tedln1cal and --=-tc ISIIeCts of nucl.ar _rgy. 

LUCIUS GILIWI 
QUALIFI CATlIIIS 

Pave 110. 2 

* Tat1f1ed U l1li apert witness on nuclear en.rgy at hering. of the 
IllalilchuMtts Depar-.t of Publ ic Ut1 l i t1 ••• 

* lllllller of the Citizens' Energy Policy Advisory Group to the New Hlllpsh1re 
State l.89islature. 

* Co-autllo� the CEPAG Report, specifically tile section on nuclear energy In 
tile _in report, Appendix 4, IOh1ch contains additional Inforatlon on 
nuclear �, and Appendix 5 IOh1ch Is a _ry of the CONA£S Report. 
CONAES Is tile C-1ttee on Nuclear Al ternative Energy SystllllS of tile National 
Ac...." of Sc1 ... c.s. 

* Write IIIId speak extens1v.ly on Uy en.rgy issues, with particular .-phas1 s  on 
explaining such issues to non-technical allll1 ... c ••• 

ProfesSional Technical Maoberships and Affi liations 

-.nean Soc1.ty for Illater1a1s 
thai ..... , Technical C�ttee, "'ter1a1s Advisory Board , 

.... riean a-1cal Soc1.ty 

'-riean AI.oc1at1on for the Adv_t of Sc1 ... c. 

Technical ConlUltant to The llat10nal Au� of Sc1enta - llat10nal R_reh Counci l  
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Let te r  23 

Fr_IClDce wn .. r 
I'hom-joanaaliat 

Kr. Ja: e s  rurl 

oIOAHNI: 1:. HAMI:I� 
'Da. _lET IIICIAD 

EA8T AUJltDIIA. NEW YORI( 140SZ 

October 21 , l? e l  

West Va lley P�og��: Offl c e  
Off l c e  o f  ,ta s t e  Ope�a t l oos !ln� Tect-.no logy , Ni:-320 
Nu c lear iiaste ��a na6e�ent aDd Fuel O:y c l e P�og�a-:: s 
U . S .  Depart=ent of Ene rgy 
Washln� t o n ,  DC 20545 

Dea r  :-':!'" .  furl , 

�e : Co-::-::entary on July 1981 Dr£ft E�, l ron
= entel I!:!l�act Sta t � "':'. e n t , "Lon� - r e !'"::: 
�ar.a;e- ent o� Llqul� � l g � - Lev � �  �z� ! � 
� c t !ve �astes Store� . t  the ;;e � t e rn 
New York �uc : ��r Se�v l c �  C � � t � � ,  �e s t  
Va l l ey " 

r�e J�I S �s an 1�pre s s lve d o cu:.ent and shou ld be ap� laud ec 

Ana Cod. 7J6 
B55.084� 

f or t�e a�ount of 1 nfor: at l o n  and nu,bers of top1 c s  that l �  
p la c e s  jet�een two c overs . It 15 a l s o  o bv l ou s  that i t  ad�er.� 
� o  t � e  s r l � l t  aDd l n t e nt of NEPA .  

The DE I S  l s  not w 1 thout s o:e serlous presen tat l o nal and � y  oth
e s ! z l ng fau l t s .  I hope the �E:S pre pare r s , c r l t l c l s= - � e c e  t o r s , 
w i l l  a c c ept �y c � l t 1 que wlth the �ot lvat l o n  to ( 1 '  -:: ake : h  
� I S  a -:: ore un� erstan�able a n �  be l l ev a � l e  a s s e s s - ent 0 :  t h e  
l -::p a c t s  t o  b e  g e n e r a t e �  b y  t h e  Vest Va l l ey pro j e c t  a n� ( 2 )  
I n sure that the FIlS w l 1 l  be an a l �  to an o b j e c � l ve : e c I 2 : c � 
� a � 1 ns proce 9 s .  

� :  The c o-::putat 1 o n a l  e,phs s l s  o f  the OE I S  over-quant : : ! e s  
t h e  env l r on=ental l:pac t s .  

T h e  DEIS a e su:es that the l=pa c t s  o f  the pro j e c t  a re the 
:: r o bab 1 1 1  t l e s  o f  c e�taln e·vent s ,  when , I n  fa c t ,  the 1-pa c 't. s  are 
t � e  c on s e �ue � C 8 8 . 

The D�I S  c o=rutes th� ; � o �a b l 1 1 t1 of a ·WC�9 � �  c a s 6 , 
; !"oves l t s  i n s l gn l f l c a n c e  and t �ereby d l s : l s s e s  su== a rl lj· 
tho.'ough d l s c \.: s e l on o f  the prl=ary , sec onda ry a n d  c h a l n l n ;:  
c o n s e q uen c e s .  

Reco: -endst i o n :  A �ore hone s t ,  reada bl e ,  und e rstanj � : le , 
1 dentiflable an� c o n s l �era t e  approa c h  to r i s k d 1 s c � s e lon wou l :  
be to ac knowledge t h e  l�pa c t s  a n �  t h e n  d l s c u s s  a n �  d eve lop the 
probabl 1lty of o c c urrenc e .  

c a t l o n .  
� v e r s e  t h e  e:pha s l s  a n d  d l r e c t i o n  o f  the r l s k  quant l f l -

The DEIS !" l s k  presentat l on a�pears a s  follows : 
�IVE� : A worst c a s e  ev ent 
TO DO:  Det e r= l ne the probsb l l l ty that l t  wlll o c c u !" .  

I f  s l c n l f l cant , d eter= l ne the 1 !" pa c t s .  

23- 1 1 
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!!r. Ja:ea rur1 

I would rather 
GIVEN: 
TO DO: 

P:1ge ::Owo 

a e e  the hypothe s l s  state� ent reversed , e z . , 
An l�pact 
Det e �= l ne the eve nts whl c t  '111 11 produce thls 
l=pac t .  
De ter� l ne the p�o�sb l l lty o f  e a c h  event and the 
cu= u la t i ve ;robabi l 1 t l e s  ot a l l  ger:ane event s . 

The results and c on c lus l ons :ay be the sa= e ,  �ut the non-qus�t 1 -
f l able �ene f l t  o f  show l ng �egard for t h e  qual l � 7  o f  hu�an l 1 fe 
would be an und enl� �ly c ons lderate add l t lon. 

�: The DEIS blatantly 19nore s the non-fatal l=pa c t s .  
Al tho�gh the u se o f  the te�= -nealth e ffec t s " woul� l:ply b�oad 
spec t�U7 e f fe c t s ,  the � e f l n l t l on of "hes lth e f fe c t s " ls � l v e n  
a a  fatal c �ncers or �ene t i c  abnor:a l l t l e s  affe c t � n� f �ture 
�ene!"a t l o n .  �ot o n li 15 t h l s  � e f ! n ! t l on too na!"�o� , but !: l s  
no� o r �e�ed u n t i l  �aee 3 5  o �  Char t e �  4 .  

The 1eg�ee o f  d o s e - re 6 � o n s e  e f fe c t  o f  �ad l � t : on 1 s  a n  
a C knowledged c ont�overs y .  The e ffe c t s  are not c o nt!" ove!" s l a l ,  
h o wev e � , and a re not l l = l ted t o  d eatt and gene-pool �s:age . If 
the rlsk o f  � e s t h  ls c o=putable , then the r l sks of non- f a t a l  
c an c e !" s  a n d  o t h e r  111 e f f e c t s  a r e  a l s o .  

Re c o ��end a t l on : S l n c e  �eath l s  pre su:ed ( I  as su�ed ) to be the 
"wo r s t "  case , the P�o� � t 1 1 1 ty o f  l e s s -than -wo r s t - c a s e  e f fec t s  
= u s t  � e  :uc h  h i gher sn� . the�e fore , l n  ter:s o f  qua l i ty o f  : � f ; , 
s u c h  r i sks =ust �e evaluate� as s l gn l f l c ant 1!"pa c t s .  

� :  ;.:o s t  rsa�ers o f  the D::I S d o  not have ready a c c e s s  t o  
N"C �u l d e l i oe s .  n o �  d o  they know 1ntult l v e ly what v " : '.le s , v � c � or s , 
pa!"ameter s ,  for:u:ae or = o d e l s  we�e u s e d  10 the c a l c u la t i ons . 

�e c o�endat l o n : Inc lud e ln the text the s e  �ore spe c l f l c  a spe c t s  
o f  the quant l fl cat l o n  � ev e l op=ent . You �ay have un� e re s t l = ated 
how = u c h  even non-te c hn l c a l  people can g l ean fro= such offe�lng s .  
I f  they d o  not under stand the = a t he T a . l c a l  proc e s s  0 :'  re lat 1 0n 
s h i p , they c a n  c o=prehen� what area s o f  thelr c once�ns were 
l n c luded as f a c t o r s .  

Co-:ent s :  The � l s k  a s s e s s = en t s ,  1 n  �ene�a l ,  la c k  c �ed l b l 1 ! ty 
s l nc e  the l nput proba� 1 1 1 t l e s  were Dot j u s t l f led o� supported . 
T h l s  om l s s l on =ay be l n terpre tte� as a pre sentat l onal ove � s 1 5ht 
or a s  a d e l l b e rate atte=pt to avo l d  -::ore are a s  o f  c ontrov ersy . 

Where d evel op.= e nt need s are d l s c u s s e � , part l cu larly 1n 
Appendlx E, re la t l v e  to oc cupa t l o n a l  d o se s ,  lt ls d ! ff l c u l t  t o  
e x t r a c t  und e�stand l ng of h o w  the s e  unknowns were evaluated and 
factored into the r l s k  to the work e r .  

On page 3-16 , wl t h  :,espe c :  to wa ste retrl eval o c c upatl onal 
d o s e  range o f  28-35 pers on-re = s  for the a l te�ns t lve s .  the DEI S  
s t a t e s  that , ·Wi t h l n  the a c c u�g c y  o f  the s e  est l : a t e s , there 1 s  
n o  s i g n l f l cant d l ffere n c e  a� on5 the alt erna t l ve s . " I f  the e s t 1 -
= a t e s  o f  the 4 alterna t l v e s  are t!"e ate� a s  a sta t l s t l c a l  group 
( 1=p l _ ed by "a=oog " "  t h l s  s t a t e � e nt s hould be expand ed to 
expla l n  thi s c onc lusion ba s e d  on "a=ong " ,  rs ther than "between " .  

CJ 
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In this partlcular case and vlt�out knovln� vhat juds=ent crlte:o�on 
vas uae d ,  lt ls not obvlous or aupported that there ls no s l ;nl fl 
cance aasoc lated vlth the value for Alternatlve 3 ,  vhl ch l s  
exac t ly half o f  the values for the other alternatlves . I n  any 
event , the range of 29-35 person-re�s , lacklng s lgnlflcance , 
i:p l l e s  the use of a hu�e confldence level about the eat l=atlon 
ac curacy . 

These co=�ents exe�pll ry the lnte llectual forebod lngs I 
auffered readlng Chapter 4 and Append l x  9. I vas not of�ered 
sufflc lent lnfor:atl on ,  assumptlon s ,  explanatlons to reconstruct 
the proc e s s  uaed by the vrlters to achleve conc lu 8 1 0n s .  These 
forebodlngs and que st l on s  breed skept l c i s � ,  not bellevabl 1lty . 

� c o==endatlon s :  The Flnal EIS should addre88 l n  Reneral a nd 
spec l f l c  lnstances the degrees of confldence sur:ooUnd lng the 
a s su:ed e s t 1 :ate s .  

Qua l l tatlve �n1 quant 1atlve asau�pt 1 0n. shoul! be atated . 
-Conservat lve - does not tell :.9 enou�h. 

Any vell-vrltten sc lent l f l c  d ocu=ent enhances lts obj e c t 
lvlty b y  suppo:otlni l t s  hypothese s .  Therefore, plan on 
enhanclng the FEI S obj e c t lv lty . 

Co::ent : The comparlaon of the :.agnltude of the West vallsy 
proJiCt relea se s ,  non- and rad loactlve , to �ackground rad l a t lon 
0:0 to coal-flred or other operatlons i s  presu=lng that back
�round and other e� l s s l ons are acceptable . 

23-41 Re c o==enda t l on : Thls c o:parlaon technlque should be han� lad 
: ore hones tly by evaluatln� the l:pact of the C OQparlson 
e: l s s 1 0n and equatln� the relat ive l�pact of tbe West Valley 
re leas e .  

The co�parlson ahould b e  betveen l"pacts c8used b y  the 
release s ,  not betveen the a�ount s of releas e s .  

The over-all l�pre s s l on of the atte:pt t o  convlnce 
d o s e -receptors of pro j e c t  .afety , baaed on very lov r l sk s  
of d eath, 1 .  fll: fla: and over-.e l l .  The u . e  of a d e f l n 1 t 1ve 
nu�be:o of deaths as a jU!5�ent crlter10n and the o� l s a l on of 
c onsequences other than d e ath produces the effect in the reade:o 
of v l evlng the docu:ent a s  d ehu=an l z ln ! ,  =orale-� l t l gat lng and 
d epre s sing. B.Y cult lvatlng auch a jauntlced attitude in the 
read er , the c r l t l c i a:-receptors place the:selvea ln a aerlous 
debate to just lfy the l r  c redlbl 1lty. 

I may be vl11in! t o  accept hl gher r l s k s  I f  I have 
falth ln the rl ska ' veraclty and can be aa sured that a Thing , 
called the ROE, vl11 re g�rd hu:an 1 1 fe aa ao�ethlng �ore than 
1 in 1. 5xlO population. 

An lopact c an be evaluated e lther as a cauae and effect 
or aa an effect and cause . Dld a d e s lgn flav s lnk the Tltanlc 
or d ld 1517 people dle because or l:prudent opt l : l a% ( not 
eDough lifeboat a ,  lack of precaution ln an l c ebers fie ld , etc . l 7  

23-5 1 
:.!:o. Ja;:es Turl Page Four 

Thls Tltanlc exa:ple admittedly l a  an eQotlonal ar�ent ; 
but s lnce e � otl on ls a unl quely hu=an tralt and a lnce h�an 
�eln�� vl11 be the pri�arr l�pact-receptors , I urge the crlti
: l s:.-:oece�tors to alter thelr EI! treatment attltude. Do not 
l nsult the 1. 5xlo6 popu la t l on by re:ov ln! ident l ty to a nu:ber 
and 1 ! s:oe�a r1 1 ng attrlbutes of •• naltlvity , lnte lligenc e ,  
pu:ovey ors and e n j oye:o! of 11fe. 

The -"e st Valley p:ooj e c t  muat proceed vl th aU prudent 
and s sfe speed . The � . t  option to employ vl11 be deter: lned 
by the � � c l s l on-�aklng =echanla� of the EIS. I pray that the 
l�pact a s ! e S 8�ent ln the F�IS vi ll be suff! c l ently tcproved 
to lnsur� lts unde:ostandabl1 lty and , therefore , c onaldera t lon 
!;j" All the ! e c l slon-:.aker s .  

c;) 
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Letter 24 - No response required 

West Valley Prolram ott ice 
ott ice ot Waste Operations and 

Technol0rY. NE-)20 
�uclear Waste Manafement and 

Fuel Cycle Pro@rams 
u .  S .  Department ot Ene rgy 
Washington. D . C . 20545 

Gentlemen. 

llO Barnett Drive 
We st Seneca. Ne. York 14224 
October 27. 1981 

�e urEe you to choose Alternative ) to clean up 
the radioac tive .aste at We s t  Valley but c ontrary to your 
proposal to entomb it torever • •  e propose that it be monitored 
and periodically inspected to enaure its continued sate ty . 

Sincerely �"'T!A!"'� $�._ 
ks . Donna Breen 

-IY�w 1t�c-<-- � -'"...6:- .. J 
�rs . Jo B en 

CJ 
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Le t t e r  2 5  

25-1 1 

'Jest V.11ey Program efnce 
Cf!lce of �aste Cperat lons and 

Technology , �-J20 
�!ucl •• r W •• te �:anagement and 

?uel Cycle Pro�s 
� . S .  Department of !n.r� 
••• h1ngton. DC 20�45 
To 'JhOll It l.y Conc.rn . 

J9�4 ? ! g  �r�e qoarl 
Samburg. 'lew �ork 1 41)? 5 
('\ct:ober 27 I :- 9"= 1 

I am responding 1n great concern over the �est �T. lle1 rad l OActlv� waste 
d 1 lemma . I haye done reae.rehln� on thi s subject and Also kept •• are of the 
lat •• t ne •• d .Y. lo�ents. 

I'Y utmost concern 1 8  the Um. e lement . It has been reported that there 
1 • •  lre8dy leakage occurr1ng 1'!-0II an unknown sourc e .  and I rind 1t .bsolutely 
un .. t 1.factory to be told we haye to wa1t unt11 1994 for a d ec 1 s10n t o  be 
.. de on the s-peclfle .ate form and process to be used . The pro'PQsed startu'D 
d e t e ,  1 987, 1. much too tar 1n the ruture . I am sure t1me wou ld be bene f1el.-
1f we had 1t . but we ObY1OUS1i pla1n .nd S1m¥11 do not have the t 1�e . It 1 s  
cruc1.1 that th1s pot.nti.1 a sa.ter be eli� nated .a qu1ck1y ana eff1 c 1 ently 
•• 1. technolo81cal11 possible, eYe" 1f we have t o  use an lnt e�ed late oroeed · 
ur. as a temihrar: solut ion. Aa each hour pa •• es and thls decl slon sets on 
Jour a •• ka, • cancer �oye. cloeer and clo.er to our llyes . It may be qulet 
.nd un •• en but th.re can be no exa�g.rat1on of the 1m�nd 1n� atroc 1 t 1 e s  the 
moyement ot thl. rad l.tlon can caus. , not t o  �.ntlon what could happe� 1 !  • 
natural d 1 sa.t.r such •• • n .. rthquake occurred ( wh1ch 18 certa1nly not ,,"-
1ue.ly ) • 

I &II tot.1lY ... zed that 1t wa. apJlt"OYed to haye potent 1.1 l 1 fe-d estroy1l 
el.ment. placed so c10e. to our 11 fe-w1Y1n� lake . .  �ere the d e c 1 s 1 0n m •• ers 
mlnd . out to lunch wh.n thls ... . Ppro'f'ed ? '!"here ... not .n ounc. ot coreo� 
•• nae and G&re for h .. 1th u.ed to let th •• e wastes be placed so close to our 
Creat Lake.. It 1 .  obY1oua that we can no longer let !'Teed -bl1nded corporate 
owners make d.Clslons •• tar •• our health ls concerned : !hey t end to "blte 
ott _ore than th., can ob .. ". I am .ware that often t lmes 2B�bles are mad e 
ln the name of progr ••• • howeYer. JOu cannot �ble wlth rad loactlve wa s t e s .  
It . 0 .  you ar e  .lao I!lIJIbl1ng w 1 t h  ours and ou r  ch1 ldrena l1ves • •  nd ou r  
.nT1ronm.nt . 

In ref.r.nc. to the DEIS and the .lternat 1Y.s. 1n my op1n10n. alternat1Y, 
il2 • •  n 1nter1m fo .... """ld be the mo.t su1t.ble due to the f.ct that . be1nw 
th.re 1. no feelllftl repoe1tory 1n ez1stence •• yet .  the wastes would be fler11 
to suit the po10Q of Wl\at ..... r the •• """,ed repoa1tory ' s  �ology 1s. 1 feel 
th1. f1.%1b�liti 1s yert 1mport.nt .  A • •  o on  a .  these waste. are able t �  be .hipped, the .n Ire f.c111ty should be thoroughly decont&ll1nated . d 1 �ntled . 
and c10eeel up n ..... r to be u_ asa1n. It 1s II\Ich too great a threat to our 
1HIY1ronment 1ft sen.re l .  Du. to th.re be1ng an 1ncr •••• 1n transport.t10n 1 1'  
th1 • •  1ternative 1. cho.en. the utmoet 1n tran.port.t10n care ehould be uaed . 
All .1ong the tran.port.t 10n rout •• there ehould d .f1n1t.ly be evacuat 10n 
preparedn.a. wher-ver there .re peop1 • • • hou1d there be a poe.1ble .cc1dent . 
A1.o, in genera l ,  olean up preparadn.... 

. 

( cont o )  
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( cont . ) 

Another ma jor concern ls the workers . �he wor�ers 1 nvolved 1n Any �hase 
of th1s operat 10n 1nclud1nw traneport.t 1 on  should be thorouwhly a .. re of sll 
the 1�p11cat10ns 1nYolved in work1ng with r8d 1at 1 on .  and protected 1n every 
way poee1ble . I .lso th1nk they should all be s�c1.11sts 1n t h 1 a  f1eld . 
whlch would lower the r1sks of accldents and technlcal 1nco�petenc y .  

Plea • •  t.ke . y  st.t ement 1nto cons1derat10n a nd  a l l  o f  the publ 1 c ' s  
conoern. I d o  not onl, speak for My.e l f .  I know s o  ma n ,  �ople r e e l  �el nl e � s ,  
bu t  more people are becomlng aware a nd  wlll hopefully learn t ha t  they can � � e  
a d l fference. Thls 1 8  truly a nat10nal concern. � y  should w e  taxneyer� kee� 
hav1n� t o  pay for these r1d1 culousl, expens1ve � l shaps .�e� we d ! d  �ot an�rove 
of the.e th1nws to �g1n w1th? Why should s1tuat10ns such as t h 1 s  wet to the 
cr1t1cal po1nt before someth1ng 1 s  done? What are we d o ing prodUC ing nuclear 
.. ates wh.n .. haye no safe solut 1on t o  them? What good does cheap ener� and 
mi 11tary ezpans10n do u. 1f the qua11ty of 11fe has to be lo�red to mutant 
form because of 1t? I d on ' t  know where the producers of these wastes expect 
t o  get thelr clean .. ter to drlnk and bathe In. The, are human be1nws , too. 
Do ,au feel our lake. and chl ldren are expend able? I belleve �hese Are 
leg1tlmate quest10ns. Pl.a.e hear us and ln1t1ate act10n •• soon as poss1ble • 
T�k you! 

�e.ply concerned , 

Li--... � 
c;; I 
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Letter 26  

CO�HTS 01 JULY 1?61 �S7 VA�Y �IS 

October 27. 1961 

•• JmGlld C. V.�a&I ( C o.lition on -:I •• t V.ll.y Nuclear '.¥a.t. s )  

135 E •• t. llaiD ·Stre.t· BallllUI"Ir� ri. Y. �07S 

COlilE1I'1' 1: Tba lEIS ignQl'.s "'Y fabruary. 1960 . scopi%lb cOlZI8nu 

( both QI'.l an� writtea. particul.rly p. 8 tr . of my writt.n co�nt s )  

rMoarding t he  po • •  ibla move .. n t  ot r.dionucliQa. i n  L.ke �rie . 

26- 1 1  Fir.t . tha :LEIS iJlllll'operly � that there con be no iMp.Ct on 

Lake �ri. ( UIlla •• • irpl.ne. QI' ... boteur. hit tM ... tes ) .  insuad 

ot --kine a&I .... .. mant in good :.ith ot the po.siblo i�.cts �nd 

prc.o.bilit i. . .  Sa c on" .  ti. rin.l 3 •• ntence. or s.ct ion 3 . ) .3  or 

tha :LEIS ( pase 3 � )  .xpr ... . ..  ery .impli.tic .. ia. at Laka Erie 

tlow patt.rn •• without .howing any .... aren ••• ot fIf'] .c opina co_nts 

( "p. 10-12) QI' the .,i ••• or l.ke. ra •• archers r .. r.rr.d to th ...... ln 

( my ret.renc •• 17 and 16) . The only two rateranc.s cited in the 

DEIS tQl' Lab Erie tlow p.tt.rn • •  ra an lIPS raport ( ! )  and an 

Arll� rapazot .  Tha EIS .houlcl elldr ••• tha is: Ull s I r ai.ed 1n 

my scoping cCllllll8nt. .  It tha EIS .uthQl's d1s ,;:r •• with my c O",JII8nts 

• nd rat.rano • • •  let them •• y .0 and •• y .by. 

26-2 1 CO�1I'1' 2 :  I .il) b a  ... n o  oppartunit1 to co�nt on the .01 1n 

whiCh the EIS .... u •• tlla imp.ct or po •• lt.la t..ke Eri. drinkln.,

w.t .. r Coataa1D.Uoa. in .,ba ot the t.ct , ...... t the tc;IS i::norM a l1Iy 

.ooping c_nt. and doe. not .ddress the i .. .. .  

V c  ..... '1an _ 2 _ 

26- 3 1  COXllE:r. 3 :  Judging tr _  I'igura Z:: . e  ( pR�a iI-27 ) .  thera woulll !>a 

an axplo.ioa ( i  •• • •  .,iol.nt con'l.rslon or w.tor to .t . ... ) it Zho 

t •• d no&&l .. ot tlla apr.1 calciaar rail.cI • •  110.lnS • •  tream at 

RLtI to :10. through' tlla c .lcia.� .. nd hit the molt.n il ••• b. loa. 

�01"8 g.n.r.lly. the .... probl"m C Rn  occur it the tlow-r •• tricting 

devic. t.n. in any IUsh-tharm.l-..... turnoc. with RLet input . 

The EIS .hould consider thi. problelll .nd po.sible sate guard • •  

26-4 1 COlGlEl1'!' 4 :  S.l8r.d.c iAtOl'lUtion on ".i. 3-8 ( Otw.y) and on page 

S-51 ( �C ;  .lao T.ra Car"QI'.t i on )  �ould be consolid.ta d .  Th. EIS 

shoul:! m.k. it cloar th.t . during the 15-year a.ti",,,t.d project 

peri od .  tha prob.bility at an •• rtbqultk. ra.ultini in 0.2 II ,p'ound 

.cc.lor.tion i: in tha neighborhood at 1 cn .. nc. in 200 ( i  •• • • 
15/3000 . b .... d on Ot •• y) ar 1 chanc. ia 1000 ( i  •• • •  15/16 . 000. 

o ... d on :;;IC ) .  whilo the prob.oility 0: • quake re.ulting in 

0 . 14  g .cce lar.tien i. rOUbhly 1 in 67 ( i  •• • • 15/1000 . b •• ed on 

Ter. CQI'? ) .  A. noted on ".g. B-51. p.rtlal tai lure ot the axisting 

building .ould be axpect.d in tha 0. 14-0.20 g r .. nge . Th. tIS should 

,,1.0 ravle • •  ny a:tect. on tha .e.te t.nk. and tUII l pool tb.t ara 

identitlad in p •• t •• i.mic .tudi •• � .tructur •• on the .it. ( .e ... r.l 

.tu41 •• ha ... be.n conduct.d tQl' the IIlIC) • 

26- 5 1  CO�1I'1' 5 :  AccQl'ding t o  t he  re pazot ot Nucl.ar S.tety A •• oci.t •• 

( 1960 ) . page 1II-7 an d  .lao T.bla III-ll. t he  • •  tilll.t.d prob.billty 

ot a 0.2 g . arthquake 1a 1.6 x 10-4 per ye .r . wi1ich illlllll0. a 

reoumDco iatona! at 6250 ye ar. .  Sin". thls 18 • repQl't D:1 .bich 

_h at tha lEIS 18 bo.0 4 .  tha EIS ahould make it c lo ar ahethar 

tin. o arthquake prob.bi lity 18 a .,a114 lntorpret .tion at tha dat . ;  
... ..w-. 

U' .0 • •  "should be .ntionad la the EIS alDnil With the .,due. 

41.oua .. d 1D ,., prea.41na c_at . 

i 

" 
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26-6 1  CO�NT 6: � LEIS i a  too opt iolstic about the percent age of the 

waatas th�t can be removad trom tlw t�nks ; T oblo 4 . 3  ( p �y,e 4 - 1 5 )  

• •  sumea that � of the activity will remain, while Table 4 .4 ( page 

4-18) suggeata that only " O . l� of tot . l  waata Inventory" wi ll remain 

in tanks .  � tIS should con.ider le.s optimistIc po.sibilit ie s ,  a. 

discus.ed by ·Janicek. "Wo st Volle y  W.ste nemov . l  System Study" , 

��il 1ge1.  RRO-LV-146, pp. 57-59 . 

26-7 1 CO!CIEllT 7: � E!S should prO'l i ':" I c la ar  st atennt of _hat 

ent ombm8nt of the empty t ank 8D2 will me an. In particul ar .  most 

of the residull r.diolctivity would be at the bottom of tha t ank .  

underneath about I million gallons of solidified ce ment . While this 

would be • re lltiv.ly affective barrier to human intrusion. it would 

.lao be .... ry difficult ar impolaibla to remove if it turned out not 

to be I s.tisflctory •• y of deco�ssion!� the tank. The tIS should 

Ilso .mph •• ize that there would be no barriar � the residual 

r.dio.cti .... w .. ta except for the silty till and possibly the exist ing 

cancrets .... ult . Dira ctly be low th& residu.l radiosctiv. m.terial 

would be the stea l tank bottom. which would become par. able within I 

coupla of dec.des .. it rust.d through. 98 10w thia is a IS-inch-thick. 

72-foot-d1s.ter permeable layer of perlite bloclts and gr.ve l .  i!e low 

this - is the atsel paa. which .lre ldy has a laak in it and will be c ome 

mare pa .... . bla as it rust s .  Be low t hi s  is a 3-1nch-thick layer of 

gr .... l. and then the floor of tile axistins ccncrete v.ult . It 

re_in. to be _n whether the v.ult will sl.II'''lve the chonge in 

stre •• ( II � Rtm il gradually relllov.d .  then .repl.oed by twice .. 

� w i&bt or ',*11 clment) without cr.cking • •• IiJi"_,..-. 
�,I.p 

II • S. • ... 1 1  U ,..., It orlcksl\in 'the nisting .... ult, 

II all_. i •• :ali ..... theD groundwatar �s fre. to �a through 

• 
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the perme able la]ero undarne.th to. residull w.ats a .  so th.t the silty 

till would be the only b�rri.r .  This i. not .n .nc ouraging prospact . 

e S?8ci ally in viaw of the inadequataly axplained wlter proble llll at 

other parts of the sita . Far ax.oapla . it __ , ..... ccmt aminatad 

""3tar started pftrcohting upward around the antoJllba� tank ( whuther 

frOlll . "b.thtub eff.ct" ar an underground spring ) . it would ba • v.ry 

dirticult probl.m to rendy. 

26-8 1 CO�NT 8: The �IS should indicata whe ther sddition.l enginaering 

work could provide relllOte ly-opar.tad equipment far di.lII.ntling tha 

empty t anks . such that tha 230 person-rem occup.t ional do.e c ould 

be reduc.d. 

Theae c�nts and the re c aaa.ndstiona contlined therein are 

submitted for conside r ation in the rind EIS . 

�..J��L-
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31&1 Main !'I,,", Bull_..,. N_ York 1.21. (7111) 832-91(1) 

C�ENTS BY THE SI ERRA CLUB RADIOACTIVE WASTE CAMPAIGN 

ON THE DRAFT ENVI RONMENTAL IMPACT STATEMENT 

LONG-TERM MANAGEMENT OF LIQUID HIGH-
LEVEL RADIOACTIVE WASTES STORED AT THE 

WESTERN NEW YORK NUCLEAR SERVI C&, CENTER , 
WEST VALLEY 

Marv i n  Resni koff 
September 3 ,  1ge1 

Because of the potenti a l  threat to the l and and the drink i ng water of 
1 . 8  mi l l ion persons in Western New York , the S i erra C l ub has , s i nce 1974 , sup
ported the re_al and sol i d i fication of the high l ev e l  1 i qu i d  wastes from 
the NFS/Getty tank s .  The number of potent i a l  cancers contai ned in the high 
l evel waste tanks i s  enormous and the possibi l i ty of l eakage to the Cattaraugus 
Creek watershed rea l . The radi oactive waste l egacy rema i n i ng from the NFSI 
Getty operation and the h i story of th i s  entire operation must rank i t  as one 
of the most outstand i ng regu l a tory and economic fa i l ures i n  20th Century 
America . Though we have never agreed that NFS/Getty Oi l shou l d  l eave thi s 
l egacy wi thout paying a d i me  of c l ean-up costs , we are pl eased that wi th the 
i ssuance of the Draft Env i ronmental I mpact Sta tement ( DE I S ) ,  the Federal 
Government i s  begi nn i ng the cl ean-up of th i s  potential threat to the hea l th 
and safety of New York State resi dents . 

The scope of the DE I S  i s  necessar i l y  quite wide-ranging and the Depart
ment of tnergy (DOE) has made a good attempt at covering the ground . The no
act i on a l ternative, l eav i ng the wastes in the tank , must consider the hea l th 
effec ts and env i ronmenta l costs from now to eterni ty .  The other a l ternatives 
must S i mi l arly consider the outcome of waste operat i ons for a l l  t i me .  The 
other a l ternatives incl ude remov i ng the l i qu id radi oacti v e  waste from the 
NFS/Getty tanks and sol i d i fying them i nto a final (gl ass)  or interim (ca l c i ne )  
wast� form, o r  mi x i ng the wastes wi th cement and returning them to t h e  tank . 
Any of the action a l ternat ives, [ 1) through [3) , must al so consider the l ow 
l evel and TRU lo1astes , i nc l ud i ng the env i ronmental effec ts of these wastes i n  
surface burial  grounds and underground TR U  reposi tory. For a l l  al terna tives 
occupational exposures and radiation doses to the general popul ation due to 
rad i at i on releases to the env i ronment and transportation a re a l so incl uded. 

~ 
siena club 

radloaclMl .... 
campaign 

Sierra C l ub Radi oac tive Waste Campaign 
page two 

The bas i c  conc l u s ion of the DE I S  i s  that the greatest env i ronmental 
i mpact wi l l  ari se from doing noth i ng ,  al terna tive 4. We agree wi th that con
c l u s ion though not for the same reason s .  Our greatest concern ov er the 
short term, w i th i n  the next 25 years , is that the NFS/Getty tanks wi l l  l eak 
and the radioac tive material  wi l l  migrate rapidly through sand strata i nto 
the Cat taraugus Creek watershed , affecting the water supply of 1 . 8  mi l l i on 
persons and the use of Cattaraugus Creek for years to fol l ow .  The OE I S ,  
incredul ous a s  i t  ma y  seem, i s  more concerned w i th a i rpl anes crashing i n to 
thl NFS/Getty tan k s .  

For several rea son s ,  di scussed in t h e  n e x t  section ,  the preferred op
tion must be conv ersion of the high level  l i qu i d  wastes to an interim wa ste 
form, an aggl omerated ca l c i ne .  Th i s  i s  a vari a n t  of al terna tive 2.  The 
DOE preference is conversion of the l i qu id was tes to a borosi l icate g l a s s .  
The aggl omerated cal c i ne al terna tive produces a sol id form i n  the l ea s t  
number o f  can i sters , wi th therefore the l ea s t  number of h i ah l evel waste 
shipments. Th i s  sol i d  is produced a t  low tempera tures so tha t radioac tive 
materi a l s  are not undu l y  v o l a t i l ized i n  the sol idi f i c a t i on process . Further,  
th i s  process has a substantial  engineering ba s e .  The i nter i m  form can sub
sequently be made i nto a f i na l  waste form at Hanford or Savannah River where 
a l arge v o l ume of high l ev e l  waste a l so awa i ts proces s i ng i n to a fina l  form. 

We see no a l ternative to sol i d i fy i ng the l i qu i d  radioactive wastes i nto 
an i n termed i a te form a t  th i s  t i me .  The wastes must be removed from the tank 
and sol i d i f i ed ,  but the f i na l  form wi l l  not be known unt i l  the geo l og i c  med
ium i s  known for a f i na l  waste repos i tory . The DOE preferred a l terna tive,  
boros i l i cate glass,  i s  a f i na l  waste form wh ich may be incompa t i bl e w i th the 
geo l og i c  med i a  sel ected. In that case the sol i d  waste may not be removed 
from the West Val l ey s i te ,  ma k i ng the s i te a de facto waste reposi tory . The 
geologic medi a  wi l l  be chosen in the mid 1980 ' s ,  too l a te to factor the i n
formation i nto a dec i s ion on waste form. S i nce the env i ronmental effects 
and economi c costs of producing and transporting aggl omerated c a l c i ne are 
l es s  than a l terna tive la, boros i l i cate g l a s s ,  there shou l d  be no hes i ta t i on 
by DOE in mov·i ng forward wi th the c a l ci na t i on opt i on .  

The DE I S ,  for a l l i ts breadth , l acks depth . W e  are impressed that th i s  
DOE document honestly presents the uncerta i nt i es and probl em areas rather 
than gl ossi ng them over as i n  the prev ious work by Argonne. Neverthel ess , 
many of the conc l u s i ons l ack support i ng data and are simply based on engin
eering judgment. Data for radi ation releases are l acking .  H� much cestum, for 
examp l e ,  wi l l  be vol at i l i zed during gl ass or ca l c i ne mak ing? The amount of 
v o l a t i l i z a t i on is one factor i n  how much of the rad ioactive cesium wi l l  be 
released. Data for the occupa t i onal exposures is based on experience at the 
Hanford government fac i l i ty when it is c l ear that the NFS/Getty fac i l i ty i s  
substandard by compari son. Thus the bas i c  data on the two most important 
matters of concern to WNY 'ers , env i ronmental rel eases and occupa t i onal ex
posures , are def i c i en t .  These fl aws must be corrected i n  the final E I S .  
T h i s  i nfonnation and much more was requested by the S i erra C l ub and NRDC i n  
the scoping process and was not i ncl uded in the DE I S .  W e  rev i ew  these earl
i er requests and attach our prev ious scopi ng comments (Attachments B ,E ) . 
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Our conc l us i on is that the wastes should be removed from the tank as 
rapi dly as poss i b l e  and be made i nto an interim waste form, an aggl omerated 
calc ine. We bel ieve that the radiation rel eases and effects wi l l  be II1Jch 
greater thin posi ted by DOE , both in the near term and the di stant future . 
Ocrupati onal exposures wi l l  al so be greater. We bel ieve that DOE has 9reat-
l y underesti mlted the potential for nrigration of radioactiv i ty off- s i te by 
n8l1ecting sand strata and fractures w i th i n  wh i ch water can mov e .  We be
l i eve that the high l evel waste tanks and the State and NRC l i censed burial 
greunds should be exhumed. Al l ·low l ev e l ·  and TRU wastes generated by the 
prOject shoul d  be stored in above ground bunkers or transported to a safe 
and publ icly acceptabl e buri a l  ground. Fina l l y ,  we point out that DOE has 
not addressed the impl ementation of this project and its effect on env i ron
mental releases and occupational exposures . We bring up for DOE response 
cri t i c i sms of DOE superv i s ion of DOE contractors � the Gov ernment Account-
ing Office July 2 1 ,  198 1 .  

. 

AGGLOMERATED CALC INE IS THE PREFERRED OPTION 

Cal c i ne from h i gh l ev el l i quld waste has been routinely produced at 
INEL at Idaho Fal l s ,  1 0  since 1963. Fuel from experi mental and submarine 
reactors is reprocessed at IN!L and the l i qu id wastes are converted to a 
fine ash by roasting this l iqu i d  waste in an oven. INEL has not had a hi s
tory of l eaking h i gh l ev el waste tanks as at the Hanford and Savannah River 
government faci l i ties where the wastes have rema ined as a l i qu i d .  INEL has 
c a l C i ned over 50 nri l l ion Ci of l i qui d  wa ste, much more radioactiv i ty than 
wi l l  rema i n  in the NFS/Getty tanks in 1987 when the radioact ive wastes wi l l  
be sol i d i fied. The I daho l i qu i d  wastes have been l eft i n  aci d i c  form s i mi l 
ar t o  the wastes in tank 804 at West Val l ey ,  though neutral ized wastes have 

27 - 1 1 been cal c i ned at Hanford in an experimental program. The technol ogy for 
produc ing a c a l c i ne is therefore more developed than g l as s .  

Howev er, cal cine i s  a powder which can b e  easi l y  di spersed i n  case of 
an aCCident, and is l eachabl e .  It therefore is not appropri ate for trans
portation or as a final waste form. In order to put cal c i ne into a form i n  
which i t  can be transported, a n  addi t i onal step i s  requ i red .  The calC ine 
must be compressed,' with a bi nder, into round pel l ets wi th a machine cal l ed 
a d i sc pel l etizer. Thi s  machine is al ready a "wel l- devel oped technol ogy" 
according to DOE ( p . 8- 40) and the use of the bi nder goes back to 1952. We 
are therefore satisfied that th i s  technol ogy is suff iciently proven and re
l i able compared to borosi l i cate glass.  A compari son between DOE ' s  preferred 
al ternative, boros i l i cate glass, and aggl omerated cal c i ne ,  i s  summarized in 
the tab l e  on the fol l ow i ng page. 

The over- ri ding reason for produc ing an intermed iate rather than a fin
al waste form at thi s  t i me  is that the geologiC media for a deep underground 
reposi tory has not yet been selected, and wi l l  not be sel ected unti l the mid 
1980 ' s ,  too l ate to factor into the dec i s i on on final �est Va l l ey waste 
form. The final Wlste form must be compatibl e w i th the geo l og i c  medium. The 
I nteragency Review Group, the col l ection of 14 Federal agencies rev iewing the 
Federal nuclear waste program, recommended that the waste form, conta inmen t ,  
overpack and geologic medium, al l serve I S  a n  integrated system, prov i d i ng 
I mul ti- barrier defense against radiltion rel ease to the bi osphere. If DOE 
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dec ides on borosi l i cate glass at th i s  t i me ,  it may be incompat i bl e  wi th the 
geo l og i c  medium and therefore may not be removed from the West Val l ey s i te 
unti l  wel l  into the 21st Century .  

DO E  further assumes that the boros i l i cate glass woul d g o  into a waste 
reposi tory in sal t .  There are i mportant reasons why sal t is inappropriate 
as · a  geologic medi um. These reasons are contai ned i n  the ·attached fact 
sh�et by the S i erra C l ub Radioactive Waste Campa ign, " Sa l t  W i l l  Not Work " .  
Sal t  i s  a corrosive medium and conta i n s  water incl usions wh i ch nri grate tow
arts the heat put out by the h i gh l ev el waste. The h i gh l ev e l  waste may be 
l eached out from the boros i l i cate g l ass in a short period of t i me ,  tens of 
years . References to these assertions are contained in the attached fact 
sheet (Attachment A) . Further, according to DOE- sponsored resea rch ,  it i s  
possi b l e  that the hea l th effects due to human i ntrusion of a sa l t  dome cou l d  
be very h i gh .  Calcu l a t i ons by PNL show that u p  t�· 29 mi l l i on cancer fata l i t
i es coul d occur over a 50 year time period (PNL-2955, Dec . ,  1978) , and 20 
t i mes h i gher if the dose/effect re l a t i on s h i p  refl ected Mancuso ' s  data ( d i s
cussed bel ow) . These heal th effects ari se from solution mininQ for tab l e  
sa l t .  Obv iously only a fraction o f  these cancer deaths wou l d  be due t o  West 
Val l ey wastes. Neverthel ess , there appears to be good rea sons why boro s i l i cate 
gl ass and a sa l t  geo l og i c  medium are incompa t i b l e .  S i nce the env i ron-
mental consequences are l ess and the state of technol ogy superior, there i s  
no question i n  our nrind that an intermediate form, aggl omerated cal cine,  
shoul d be sel ected at this time. I f  at some l ater date i t  i s  deci ded that 
boros i l i cate glass i s  compa t i b l e  w i th the geologic medium of the f i nal waste 
reposi tory, the aggl omerated cal c i ne can be conv erted to the borOs i l i cate 
glass form. 

TA8LE . COMPARI SON OF BOROSI L I CATE GLASS 
AND AGGLOMERATED CALCINE OPTIONS 

Boros i1 icate Glass 
Al ternative 1a 

300 

6656 

1050 DC 

higher 

h i gher 

thorex waste wi 1 1  separate from 
boros i l icate glass 

Aggl omerated Ca l C i ne 
Al ternative 2 

165 

same 

550 °c 
l ower 

l ower 

rel iabl e remote opera t i on of 
equipment ( d i sc pel l etizer) 

need for storage area at WV no need for extensive storage , 
c i ne removed as made 

h i gher operating tempera tur�s i mp- equipment more eas i l y  fi ts i nto ly greater breakdown possl bi l i ty NFS cel l s  more radi a tion re l ease, exposures 

Geol og i c  wedia for waste reposi tory Al l ows t i me  to fashion waste 
unknown form to geolog i c  media 

Parameters 

No. of h i gh l ev el 
waste cani sters 
No . drums sa l t  ca 
( 55 ga 1 l  on drums) 
Process Temperatu 

Occupa t i onal Exp-
osures 

Radi a t i on re l ease 
to the Env i ronmen 
Techn i cal probl em 

cal-

Pol icy 1 s sues 

c;J 
I 

\0 
N 



Si erra C l ub Radioactive Waste Campaign 
page five 

A s  the Tab l e  a l so pO i nts ou t ,  agg l omerated ca l c i ne wi l l  produce many l ess 
can i s ters of high l evel waste wh ich must be transported. These cani sters of 
aggl omerated c a l c i ne wou l d  be transported to Savannah R iver or Hanford , wher
ever a fi na l waste form wi l l  be manufactured. The West Val l ey portion wou l d  

' CQPsti tute l es s  than I '  o f  the v o l ume o f  those wa stes . 

The env i ronmen tal releases and occupa t i onal exposures w i l l a l so be l ess 0 
wi th agg l omesa ted cal c i ne because the process tempera ture is much l owe r ,  550 C 

27 -3 / ve�sus 1050 C for goros i l icate g l a s s .  S i nce the v ol a t i l i z a t i on telRlerature uf 
ces i u m  is about 67� C ,  ces i um and other rad i oactive materi a l s  wi l l  be v o l a t i 
l ized i n  t h e  produ c t i on o f  boros i l icate g l a s s ,  b u t  not i n  t h e  production of 
aggl omerated ca l c i n e .  These radioactive ma teri a l s  wh ich are bo i l ed out of 
the g l a ss wou l d  have to be contai ned w i th an off-gas system. The DE I S  admi ts 
that the "off- gas control wou l d  be l es s  d i ff i c u l t"· for ca l c i na t i on ( p . 2- 1 6 ) . 
Th i s  i mp l ies that nnre radioactiv i ty wi 1 1  be released to the env i ronment and 
nnre radioac ti v i ty wi l l  be captured by the off- ga s  system i n  produC i ng a boro
s i l i ca te 9 1 a s s  as compared to a c a l c i ne .  Chan9 i ng fi l ters and other tasks 
i n  a h i gher rad i a t i on env i ronment i mpl y  that occupat i on a l  exposures wi l l  be 
greater in produc i ng a boros i l icate g l a s s .  

I n  sum, the env i ronment a l  i mpact and economic costs wi l l  b e  l ower t o  pro
duce an agg l omerated ca l c ine than a boros i l i c a te g l a s s .  Given the add i t i onal  
fact tha t it  i s  premature to choose a final  waste form now, and a l so wi l l  be 
in 1984 , DOE mu s t  choose the inter i m  form. 

Our pos i t i on i n  th i s  ma t ter cou l d  pos s i b l y  be di fferent i f  the technol ogy 
of produC i n g  a boros i l i c a te g l a s s  were better dev el oped , i f  the West Val l ey 
fac i l i ty were better des i gned , i f  the exc l u s i on area around the fac i l i ty were 
much l a rger, and if 1 . 8  mi l l i on persons d i d  not depend for thei r d r i n k i n g  
water o n  L a k e  E r i e  downs t ream from t h e  outfa l l  of Cattaraugus Cree k .  B u t  
th i s  i s  n o t  t h e  case. 

I NAOEQUATE DATA BASE TO PREDICT OCCUPATIONAL 
EXPOSURES AND RADIATION RELEASES TO THE ENVI RONMENT 

In our comments on the scope (Attachment B) and our recommendations to 
the team of Ar90nne consu l tants , we reQues ted "a compa ra t i v e  ana l y s i s  of the 
env i ronmental effects and occupa ti onal exposures of the di fferent sol i d i fi ca
t i on proces ses" ( po i n t  E ,  Scope Comment s ) . We a l so requested tha t the E I S  
" i ncl ude a deta i l ed ba s i s  for the conc l u s i ons reached; a1 1 prev ious experience 
must be l i sted" ' ( poi n t  F, Scope Comments ) .  T h i s  ha s not been done . 

27 -4 1 For rad i a t i on rel eases to the env i ronment, the DEIS mu s t  show how much 
of each of the i mportant ( from a hea l th and safety v i ewpo i n t )  radi onuc l i des 
is v apori zed,  describe fu l l y the containment equ i pmen t ,  and the decontami na
t i on factor for each of these radionuc l i de s .  The data base for the vapori z
a t i on and decontami n a t i on factors must be l a i d  out .  I t  i s  not suff i c i ent to 
c i te a reference wh ich is essen ti a l l y  unava i l ab l e  to the publ i c .  As the DE I S  
i s  presen tly wri tten, the numbers come from the sky ,  wi th n o  support. We 
have no i nforma t i on as to which rad i onuc l i des are vapori zed . For exampl e ,  
how much ces ium i s  vapori zed ,  based on what experimenta l i nforma t i on ?  How 
much tri t i um wi l l  be v a porized and released? The on l y  i n formation i s  that 
the concentrati on wi l l  be Z x 10-6 C i / l  ( p . B- 28 ) . 
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The S i erra C l ub and the Wes t  Va l l ey Program Commi ttee requested, i n  
Spri ng ' 8 1 ,  tha t a l l pert i nent references to each chapter o f  the DE I S ,  be 
sent to one l i brary in the WHY area. Th i s  has s t i l l  not been done and i t  
i s  one i n d i c a tor o f  the l ow  regard w i t h  wh ich DOE hol ds c i tizens i n  the WNY 
a rea . 

27-6 1 S i nce the spec i f i c  radionucl ides released from the low l ev e l  waste treat-
ment faci l i ty do not appear in the DE I S ,  i t  is i mposs i bl e  to v e r i fy the popu
l a� i on rad i a t ion exposure s .  For examp l e ,  the DEIS states ( p . 2- 10 )  that the 
pub l i c  wi l l  receive 340 person- rems exposure due to the produc t i on of boro
s i l i ca te g l a s s ,  Al terna tive l a ,  and that 85' of t h i s  i s  due to exposures from 
transporta t i o n ,  and 1% from acc i dents . We a s sume that the remainder is due 
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to normal rad i a t ion re l ea ses . Though the computer nnde l s  and methods of ana l 
y s i s  are di scussed , the ba s i c  release da ta i s  mi s �ing . 

The esti mates for occupa t i onal  exposures are done very superfi c i a l l y .  
The occupa t i onal exposures are based on Hanford experience o f  0 . 6 5  rems/worker/ 
year ( p . B- I 6 ) . Mu l t i pl y i n g  th i s  Hanford number by the number of worker-years 
to complete the Wes t Va l l ey projec t ,  the DEIS arrives a t  1800 person-rems for 
Al terna t i v e  la. Howev er, the West V a l l ey h i gh l evel l i qu i d  wastes are at 
l ea s t  five t i me s  nnre rad i oactive than the Hanford wastes and the reprocess-
i ng bu i l d i ng is much nnre contami nated . The DElS assumes that the NFS ce1 1 s  
can be decon taminated down to exposure rates of 1 0  mi l l i rems per hou r .  We 
have serious reserv a t i ons whether DOE can achieve thi s l ev e l  in the NFS bu i l d-
i ng ( for d i ff i cu l t i es in decontami n a t i ng concrete, see "Decontami na t i on of 
Conrete Surfaces i n  Bu i l d i n g  3019" , by Parro t t ,  J R ,  CONF-800542- 5 ( Draft ) ) .  
Thus , we have seri ous reserv a t ions whether DOE can achieve 1800 person- rems 
occupa t i onal exposure to produce boros i l i c a te g l a s s .  

As another methOd o f  e s t i ma ti ng occupa t i on a l  exposures , DOE mi ght con
s i der the total exposures obta i ned by reproces s i ng the 640 MT of i rradi ated 
fuel and prodUCing the h i g h  l ev e l  l i q u i d  wa stes . Th i s  annunt i s  about 7500 
person- rems . Assuming tha t the h i g h  l ev el. l i q u i d  wastes have decayed an av e
rage of 18 years ( to the year 1987) and have a 30 year ha l f- l i fe ,  and that 
the occupa t i onal exposures to produce a boros i l i c a te g l a s s  a: West Val l ey 
are about equal to those of produc i ng the l i q u i d  wastes (an uncerta i n  a s s
umption ) , we esti ma te that the occupa t i onal exposures wi l l  be cl oser to 
5000 person- rems . 

A nnre exact study of occupa t i onal exposures i s  requi red in order to 
compare the a l terna t i v e s .  More rea l i s t i c  estimates on decontami na t i ng con
crete are needed. What i f  the exposure l ev e l s in the hot cel l s  are I rem/h 
ra ther than 10 mrem/ h? Wha t then a re the tota 1 person- rems Jnder a 1 terna
tive la ? What are the exposures in chan g i ng fi l ters , in a l t .  la  and a l t . 2 ? 
Under what cond i t ions wou l d  DOE construct a new bu i l di ng rather than use 
the present contamina ted reproces s i ng bu i l d i ng ?  A fu l l  cos t/benef i t  anal
y s i s  for a new reprocess i ng bu i l d i ng ought to be performed ( po i n t  F, Scop
ing Comments ) .  
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EFFECTS OF RADIATION RELEASE ARE UNDERESTIMATED 

27- 1 1 1  The effects o f  radi a t i on release from the sol i d i f i cation operations 
are underesti mated because the model s and assumpti ons are i ncorrec t .  Be
cause the new low l evel treatment fac i l i ty wi l l  not release l i qu i d  effluents 
(p�2- 5) ,  the lIDdel does not incl ude ingestion of radi onuc l i des through dri nk
in, water ( F i g .  4 . 2) . According to DOE , " the new l ow l ev e l  waste treatment 
faci l i ty woul d  be desi gned to have no l i qu i d  effluents . Thu s ,  there wou l d  
be , no impacts to the aquatic env i ronment . "  ( p . 4-44) DO E  exh i b i ts here a 
very poor understand ing of the effects of radiation on the env i ronmen t .  Ap
parent l y ,  the l ow l ev e l  waste treatment fec i l  i ty wi 1 1  vol ati l ize the sl ight
ly radioactive water from evaporation of the sa l t  cake and from the secondary 
evaporator. What happens to thi s radioactive water? 

The rad i oactiv i ty from the LLWTF wi l l  f i rst be inha l ed by nearby resi
dents .  It wi l l  a l so b e  inhaled by cows . Thi s i s  i mportant because the da i ry 
industry i s  the economic base of Cattaraugus County . Thi s  a i rborne acti v i ty 
wi l l  then settle on the ground and become incorporated into vegetabl e  matter 
or, more l i kel y ,  be washed into Cattaraugus Creek , into Lake Eri e ,  and into 
the water supply for 1 . 8  mi l l ion persons . This pathway is ignored i n  the DE I S .  
Si nce water from Cattaraugus Creek fl ows directly to the N i agara River ( p . 3- 9 ) , 
i t  cannot be neglected. 

Evaporating l ow l ev el radioactive water, a s  opposed to releasing l i qu i d  
effluents d i rectly i nto Buttermi l k  Creek , increases the exposure t o  West 
Val l ey residents who wi l l  inhale the a i rborne activ i ty .  I t  wi l l  not l essen 
the total person-rems of Western New Yorkers by aerosol iz ing thi s radioact
iv i ty .  DOE shoul d  more cl osely examine th i s  i ssue. 

27-1 2 1 The model wh i ch predi c ts the heal th and genetic effects from the popu-
l at i on exposure underest i ma tes the total number of hea l th effects . DOE ass
umes a range 100 to 800 hea l th and genetic effects per mi l l ion person-rems 
exposure (Tabl e 4 . 1 7) .  Based on the ana l y s i s  of Hanford workers by Mancuso 
and the reanLlys i s  by Dr. John Gofman (Hea l th Phys i c s ,  1980) , the number of 
latent cancer deaths, excluding genetic effects , wi l l  be 3770 per mi l l ion 
person- rems , or a factor of greater than 44 t i mes the high DOE estimate , 
which incl udes genetic effects. Thu s ,  accord i ng to Gofman, 1800 person
rems to occupat i onal personnel wi l l  produce a l most 7 l a tent cancer death s ,  
over and above the number produced by other env ironmental causes , o f  course. 

27-13 1 DOE compares the additional number of cancers caused to the total numb-
er which wi l l  occur due to natural causes ( p . 2- 10) . We find th i s  method of 
compari son objectionab l e .  I mag i ne the fol lowing.  A grocery store owner i s  
shot by a robber. It i s  only one death out of thousands . Why a l l  the fus s ?  
Y e t  i t  occupies front page head l i nes i n  the l ocal newspaper. Nuclear power 
is an industry that many peopl e  in WHY bel i ev e  we can do wi thout; el ectriC
i ty can be generated by other means. The additional cancer deaths are there
fore consi dered unnecessary. It is a v a l ue judgment among c i tizens of WNY . 

27- 141 The effects of radiation release due to an acci dent at the high l evel 
waste tanks cou l d  be nuch greater than esti mated by DOE . Thi s is because 
DOE has not correct l y  taken i nto account the poss i bi l i ty of radionucl i de 
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27-14 1  migration from the West Val l ey s i te .  At a presentation before the Argonne 
consul tants by Mina Hami l ton , the possibi l i ty of sand strata wi th i n  wh i ch 
water cou l d  migrate more rapidly was l a i d  out .  We don ' t  bel i ev e  thi s  i nfor
mation was taken i nto account by Argonne . We have therefore attached to these 
comments the Hami l ton presentat i on (Attachment C ) . We have al so attached a 
copy of the fact sheet , " I nsecure Landfi l l s : the West Val l ey Experi ence" (At
taChment D) . The presence ,of sand l enses and fractures wou l d  prov i de a more 
rapid pathway for water mi gration off- s i te and wou l d  serve to i ncrease the 
number of hea l th effects due to acci dents at the h i gh l ev el waste tank . I t  
wou l d  a l so grea tly increase the exposures ari s i ng from a l ternatives 3 and 4 .  

The Hami l ton presentation to the Argonne consul tants (Attachment C )  makes 
the fol l owi ng points which need to be addressed in the E I S .  Water is migrating 
into the trenches of the State- l i censed burial grQunds (Att . C ,  p . 2 ) . Why i s  
thi s  occurring? The previous understandi ng of thls phenomena , stated in the 
DOE Companion Report, is that water inf i l tration occurs through the trench 
cap , through cracks and sett l ing of the cover. Th i s  understanding, however, 
appears to be contradicted by the facts. The water l ev e l s i n  the newest 
trenches 1 1- 14 , are ri s i ng most rapi dly.  By the DOE theory, one woul d  ex-
pect the ol der trenches to have the most water. The trenches seem to fi l l  
w i th water sequential l y :  the water l evel s i n  the most westerly trenches ( 5 , 14) 
fi l l  up to a certai n  l evel , fol l owed  sequent i a l ly by the next westerly trenches 
( 4 , 13 ) , and so on , though trenches ( 2 , 1) and Southern trenches ( 8 , 9 , 10) do not 
seem rela ted to thi s phenomena . I t  appears that the Southern trenches 11 through 
14 , and Northern trenches 3 through 5 are connected, respective l y ,  with sand 
strata which extend through the wal l s  of the trenches ,  but that trenches 1 ,2 
and 8 , 9 , 10 are not so connected . What theory nther than sand strata and 
underground mi gration of water exp l a i n  th i s  sequential  f i l l ing of trenches , 
from the west to the eut, from the newer to the ol der? Can DOE expl a i n  quant
i tatively how 3 mi l l ion plus gal l ons of water could have l eaked through four 
to eight feet of c l ay cover? 

I n  the DOE Green report ,  prev iously wri tten by Argonne , it was stated that 
"experience I;fi th the southern trenches woul d  indicate that f i l tration through 
the caps shou l d  now cease and erosion shou l d  be prevented" ( p . l- 53 ,  Companion 
Report) . S i nce the Southern trenches have over a mi l l i on gal l ons of water 
which needs to be pumped out ,  Argonne ' s  confi dence was c l early misplaced. I n  
fact , a s  Argonne was wri ting the COllllpnion Report, N F S  w a s  i n  the process of 
pumping the Southern trenches .  In researching the Companion Report , Argonne 
v i s i ted NYS Oepartment of E nv i ronmental Conservation but negl ected to search 
the NYDEC f i l es on water infi l tration. 

I t  is not onl y  the State- l i censed burial 'lrounds which appear to be hav ing 
water infi l tration problems , but the NRC- l icensed burial  ground a s  wel l .  In a 
presentation before the Argonne Board of Consu l tants , the New York State Dep
artment of Heal th pointed out suspected seepage of tri t i um from the NRC- l i c
ensed burial ground. The Department recommended that the NRC- l icensed buri a l  
ground b e  exhumed. I t  appears that permea b l e  sand strata 1liiY exi st i n  the 
NRC- l i censed buri a l  ground as wel l .  The NRC i s  presently sponsoring research 
by the NYS Geological Survey into thi s question. The Argonne theory that the 
West Val l ey s i te contains only a " few di scontinuous l ayers of si l t ,  sandy si l t  
and gravely s i l t" ( p . l- 40 ,  Companion Report) does not appear to hol d  water. 
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The Hanril ton presentation (Attachment C) goes into great deta i l  on the 
presence of sand strata underlying the si teo Our quotes on thi s subject re
fer to the i nadequate treatment given th i s  subject by the Companion Report 
because the OEIS treatment i s  more cursory , superf i c i al and i nscrutabl e.  I t  
i s  c l early def i c i ent i n  presenting the geol ogy of the West Val l ey s i te and 
needs to be IOritten. We lIIOu l d  say "re1Oritten" , but so l i t t l e  appears in 
the OEIS on thi s  subject that an entire secti on of the E I S  must be incl uded 
on the subject. It i s  pertinent to the West Va l l ey Waste Sol i d i fi cation 
Project because the effects of l eakage from the waste tanks lIIOu l d  have much 
greater impact if sand strata a l so underl ay the area near the h i gh l evel 
IOIste tanks . Al ternatives 3 and 4 lIIOu l d  have much greater hea l th consequences 
if radioacti v i ty migra ted much more rapidly. In add i t i on ,  radioactiv i ty from 
the emptied tanks lIIOu l d  enter the �ater supply of I . B  nri l l ion WHY res idents. 
Thu s ,  proper accounting of sand strata i mp l i es that the IOIste tanks shou l d  be 
relllDYed . 

The OEIS does not es timate the probabi l i ty that the h i gh l evel .. a s te 
tank lOi l l  l eak? We bel i ev e  that the probab i l i ty i s  h i g h  that the l i quid 
lOastes lOi l l  l eak from the tank lOi th i n  the next 25 year s .  What probabi l i ty 
i s  assumed by OOE? What is the ba s i s  for thi s  probabi l i ty ?  Apparentl y ,  
OO E  bel ieves that the probabi l i ty i s  snel l .  " R i sks from l eaching and mig
ration of radioactiv i ty in groundlOater 100u l d  be comparatively sma l l "  ( p . 2- 2 2) . 
Ho1O is th i s  ca l cu l ated? The OEIS goes on to say that "West Val l ey 100u l d  con
t i nue to bear a l l  the ri sks· . We d i sagree that West Val l ey does bear a l l  the 
ri sks since radi onuc l i des can get into the lOater supply for I . B  nri l l ion resi
dents. 

We bel i ev e  that the probabi l i ty i s  h i gh that an acci dent can cause the 
h i gh l ev el lOaste tank to leak . I f  the sl udge i s  f l occu l en t .  then the contents 
of the h i gh l ev el lOaste tank can be homogen ized and the lOastes removed .. i th 
1010 pressure s l u ices. But if the sl udge is more the con s i stency of concrete. 
lOi l l  OOE use h i gh pressure slUices? Does t h i s  increase the probab i l i ty that 
the lOa 1 Is of the tank lOi l l  be l oosened and that the tank lOi l l  l ea k ?  The prob
abi l i ties shou l d  be set down and the ba s i s  shou l d  be exp l a i ned. 

BURIAL GROUNQS AT WEST VALLEY MUST BE EXHLtlED 

Because of the presence of sand strata lO i th i n  IOhich lOater and radioact
iv i ty can migrate rapidly the S i erra C l ub Radioactive Waste Campa i gn bel i eves 
the present NRC and State- l i censed burial grounds must be exhumed and pl aced 
in above ground bunkers.  We bel i ev e  that the sand strata have served as an 
avenue for lOIter i n- nrigration into the burial groundS accountin9 for �st of the 
three nri l l ion ga l l ons of water which hIVe entered the State- l i censed bur i a l  
ground. Need l ess t o  say 10e oppose the further u s e  of the burial  grounds 
for additional buri a l  of radioactive IOIste neterial from the projec t .  I f  
n o  regional burial ground i s  located . and i t  ma y  b e  that n o  safe surface 
burial ground can be l ocated in the Northeas t .  the 1010 l ev e l  lOaste materia l s  
from the project shou l d  a l so be stored i n  above ground bunkers a l ong lO i th 
the exhUmed lOaste IIIII terial s .  As the DEIS points out. the cond i tion of the 
burial grounds lOi l l  be the subject of the Federal court case. NYSERDA v .  
NFS and Getty Oi l .  IOh i ch the S i erra C l ub has pet i tioned to enter. We lOi l l  
oppose further use of the West Val l ey buri al grounds until the court case 
has establ i shed the respon s i b i l i ty of NFS/Getty for clean-up costs. 

We do not bel i ev e  that it is the responsi bi l i ty of the State of Ne10 
York to l ocate a regional burial ground for the 1010 l ev e l  IOIste neterial 
fro. the project. The IOIste ne teri a l s  at West Va l l ey lOere generated from 
out-of-state and llri l i ta ry  IOIstes al lllOst exclusivel y ,  and not from wastes 
generated in .... York State. 
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HIGH LEVEL WASTE TANKS MUST BE DI SMANTLED 
AND REMOVED 

Al l OOE options assume that the h i gh l ev el lOaste tanks lOi l l  be decon
tami nated. fi l l ed lO i th cement and remain on- s i te .  The l ev el s of contamina
tion relllll i n i ng in the tank after decontami nation have not been spec i fi ed i n  

2 7 - 1 6 / the OEI S .  The DE I S  shou l d  present a range of v a l ues for the percent of 
radionucl i des relllll i n i ng after the h i g h  l ev el lOaste c l eanup . the methods of 
decontami nation .  and the expected contami nation l ev e l s  rema ining . We assume 
that the percent of radioac tiv i ty rema i n i ng lOi l l  be dependent on the phys ical  
and chemi cal characteri stics of the sl udge IOh ich are not known at the present 
time. H01Oev er. DOE can spec i fy a range of va l ues nOlO. 
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I f  the tank conta i ns 5� of the sl udae radi oactiv i ty .  nr �nn nnn r i th i s  
100u l d  be more radioacti v i ty than presently conta ined i n  the buri i l ground s .  
T h e  concrete and tank i t sel f lOi l l  degrade .  Th i s  radioact i v i ty .. i l l  then 
migrate t010ards Bu ttermi l k  Creek . The C l ub bel i ev es that the tank shou l d  
b e  decontaminated and di smant l ed .  then pl aced in a n  underground Federal rep. 
osi tory a l ong lOi th the h i gh l ev el lOaste materi a l s .  We might a l so add that 
i t  is probab l y  inconsi stent lOi th Federal pol i cy to l eav e a h i gh l ev el lOaste 
tank on the s i te .  crea ting thereby a de facto Federal lOaste repo s i tory .  I t  
lOi l l  a l so require the approv a l  of the Ne10 York State Legi s l a ture. E x i sting 
fac i l i t ies at West Va l l ey lOere exempted from the State l eg i s l at i on .  but sev
eral State l eg i s l ators .. ou l d  argue that al tering the ex i st i ng fac i l i ti es at 
West Val l ey brings them under the purv i elO of the State l alO .  Th i s  argument 
S i mi l arly appl i es to the reprocessing bu i l d i n g .  We might add that entombment 
of the reprocessing bu i l ding is incon s i stent lO i th developing NRC pol i cy on 
decommi s s i on i ng .  H010 l ong lOi l l  the reprocessing bu i l d i ng be entombed? Ti l l  
IOhat radiation l ev e l s  are reached? 

"BETIER OVERSI GHT NEEDED FOR SAFETY AND HEALTH 
ACT I V I T I ES AT DOE ' S  NUCLEAR FAC I L I T I E S "  

Questions have been ra i sed by t h e  Genera l Account i ng Office rega rding 
DOE ' s  abi l i ty to ov ersee its contractor activ i ties (EMD- B I- IOB. July 2 1 .  19B I ) . 
GAO attempted to anSlOer the fol 101Oing question s :  " I s  DOE ' s  program adequate 
to assure that emp l oyees at DOE ' s  nuc l ear fac i l i t i es are prov i ded lO i th safe 
and heal thful work ing cond i t i ons ? The short anslOer is 'no ' . "  " I s  DOE pro
v i di ng adequate emergency preparedness gu i dance and assuring that OOE faci l 
i ti es are prepared to respond t o  nuc l ear accidents? The short anslOer i s  'no . .  ' .  
"What actions i s  DOE taking to assure that i ts o l der fac i l i t i es meet current 
sa fety cri teria and standa rds? The short anSlOer is 'Very 1 i mi ted . if any .. ' .  
"HolO does DOE assure i tsel f that inforlllllt i on concerning rad i ol ogical re-
l eases from DOE ' s  nuc l ea r  fac i l i ties i s  accurate and rel i a b l e ?  D OE has l i tt l e  
assurance . "  These matters affect holO mu c h  radioactiv i ty lOi l l  b e  released 
from the West Val l ey faci l i ty .  and h010 great the occupat i onal exposures lOi l l  
be. 

27- 1 B I  GAO has recommended that DOE has to i ncrease their oversight of 100rker 
protec tion programs . OO E .  in particu l ar .  has not been responsive to employee 
compl a i nts.  Compl a i nts anonymou sly presented to OOE have been turned over 
to the contractor. placing the empl oyee in jeopardy of being f i red . OOE 
has not aggressively sought to have safety and hea l th v i o l a t i ons correc ted. 
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DOE does not have a systematic plan for emergency preparedness and has 
not pl aced the mtter on a h i gh priority. DOE has not used safety anal y s i s  
reports effectively i n  order t o  correct hazards a t  older nuclear faci l i t i es . 
Thi s  fai l ure i s  parti cularly iqlortant at the NFS fac i l i ty .  DOE has to pre
pare a safety analysi s report for the Nuclear Regul atory Commn s s i on before 
work on the project can beg i n .  The SAR must oe av a i l ab l e  to the general 
publ i c .  Fi na l l y ,  DOE had not al ways verified moni toring data obtai ned from 
i ts contractors . Unless DOE can present a plan to meet GAO ' s  cri t i c i s ms ,  
DOE wi l l  not effectively oversee Westinghouse ' s . actions nor develop a sati s
factory i nterface on emergency preparedness wi th l ocal governlll!nts and offi
c i a l s .  Does DOE have a response to the GAO report and i ts i ql l i ca t i ons for 
the West Val l ey project? 

SPEC IFIC CDlKNTS 

27 - 1 9 1 1 .  DOE c l a i ms  that the total rad i oactiv i ty rema l nlng in the sa l t  cake 
wi l l  be approximately 6500 Ci . There is no support for thi s  val ue .  Can 
DOE prov i de the bas i s  for thi s number? 

Z. I n  Chapter Z, a l ternative 3, DOE di scusses the option of remov ing 
the h i gh l ev el l i qu i d  wastes from the tank and mi x i ng it w i th celll!nt . We 
bel ieve that the State Leg i s l ature woul d  have to approve of th i s  opt ion , 
in addition to the need for rev i s ing the Federal l eg i s l at i on wh i ch estab
l i shed the West Val l ey projec t .  The DEI S  a l so c l a i ms  that "al l the ri sks 
wou l d  rema i n  a t  West Val l ey" . Thi s  is only true if the concrete does not 
degrade and the rad i oactive materi a l s  do not migrate rap i d l y  to Buttermi l k  
Creek . We di sagree wi th the DOE assertion because, a s  poi nted out abov e ,  
w e  bel ieve that DO E  h a s  not taken proper account o f  the sand strata o n  the 
West Val l ey Si te.  Cou l d  DOf p l ease prov i de the supporting data for the i r  
pos i t i on ?  

27-20 1 3 .  I n  Chal),ter 3 ( p . 3- 1 1 ) , there i s  no cOqll ete di scussion of the economic 
base of Cattaraugus County , the da i ry industry. The env i ronlll!ntal effects 
on the da i ry indus try IILISt be incl uded in the EIS . 

4. In Section 4 which di scusses the env i ronlll!ntal effects of the projec t ,  
the ful l env i ronmental effects o f  n o  action have not been taken i n to account . 

27-21 1 We note from Fi gure 4 . 1  that the radionucl i de neptun i u m- 23 7  has not been i n
cl uded. Thi s  radi onuc l i de wi l l  produce hea l th effects in the l ong term. 
Reports· ICRP 30 and BEIR I I I  together iqlly that· the heal th effects due to 
NpoZ37 wi l l  be about 760 t'mes greater than previously supposed for dose to 
the l iver.  I ncreases to other organ s ,  and i ncreases in hea l th effects caused 
by other acti n i des such as Pu and Am, al so i ncrease the l ong-term hea l th haz
ard of the h i gh l evel waste s ,  and the hazard of l eav i ng the tank on- s i te .  

27-22 1 The DE I S  art i f i c i a l ly takes a cutoff ti lll! o f  10,000 years in calcul ating 
health effects.  Longer periods wou l d  increase the hea l th effects caused i n  

27-23 1 Alternative 4. Further, the plutonium hazard does not incl ude the fact 
that plutonium mixed with chlorine, as occurs in ci ty water suppl i es ,  in
creases the tox i c i ty of that mater i a l  because it becolII!s more sol ub l e .  

27-24 

page twe lve 

5.  The worst case acci dent wh ich might occur ha s not been properly ev a l 
uated in t h e  DE I S ,  nalll!l y ,  the possi bi l i ty o f  exp l o s i on such as t h e  one 
which occurred in Ru s s i a  in 1957 and devastated al most 1000 square mi l e s  
of area . The Russian acci dent occurred in a h i gh l ev e l  waste storage area 
or processing area . There appeared to be a l most a cOqllete l ack of Sr- 90 
detected indicating that that radionucl i de had been or was in the process 
of being removed when the acci dent occurred . Because Sr-90 wi l l  a l so be re
mDYed at West Val l ey ,  there i s  a correspondence with the Russian acc i dent 
that must be addressed by DOE . If DOE bel i ev es that th i s  type of acci dent 
cannot occur at west Val l ey ,  it shou l d  exp l a i n  i ts reason ing.  

27-25 1 6 .  I f  the sl udge i s  f i rm ,  what III!thods wi l l  be eqll oyed by DOE to homo
genize the h i gh l ev el wastes? We note that DOE wi l l  be u s i ng a bottom sect
ion mixed- f l ow  pUql ( P . B- 13 ) ,  but if the s l udge is l i ke concrete, this  pUql 
wi l l  not draw in the sl udge . In that case , what wi l l  DOE do? 

27-26 1 7.  The final di spos i t i on of the sal t cake has not been properly addressed. 
It has been noted that the ni trates wi l l  produce chemi cal po l l u tion.  How 
wi l l  thi s  mater i a l  be di sposed of? 

8. The scoping comments of NRDC (Attachment E )  have al so been attached . 
Many of the pOints addressed in their comments have a l so not been incl uded 
in the DE I S .  

9. it has come to our attenti on  that DOE wi l l  be testing h i gh level l i quid 
waste samp les from the �est Val ley tank at Hanford , Washi ngton ratner than at 
West Val ley. Thi s surpri s i ng deve l opment, the shi pment of a h i gh level l i q u i d  
waste sample across the coun t ry ,  i s  not menti oned i n  tile DE I S ,  nor is the en
vi ronment a l  iqlact versus the a l ternati ve of analyzing thi s  materi al at \Jes t 
Val ley ,  _val uated. if it is safe to ship a sample of h i gh level l i quid waste 
across the country , ..hen perhaps i t  is also safe to shi p the entire contents 
of the waste tanks across the country as we l l  and not to produce a ca l ci ne or 
g l as s  at �est Val ley. fhe Si erra C l ub is not advocating thi s  approach unti l 

27-27 1 a fu l l er expos i ti on  i s  l a i d  out, ;ooweve r ,  .• e bel i eve that thi s  a l ternati ve , 
of shi pping the enti re contents of the West Va l l ey tanks as a l iqui d :.,us t be 
cons i dered in the DEI S .  "pparently the techno logy - ;pecl llly des i gned shi p
� i ng casks for h i gh level l i qui d wastes - is being devel oped by Sandi a Labs 

ABSENCE OF DATA TO SUPPORT DOE CONCLUSIONS ON 
OCCUPATIONAL EXPOSURES AND RADIATION RELEASES 
TO THE ENVI RONMENT IS FATAL FLAW IN DEIS 

We w i sh to underscore the pos i tion stated on page five that the DEIS 
l acks supporting data for i ts conc l u s i ons about the levels of occupational 
exposures and rad i a t i on releases to the env i ronmen t ,  and for a cOqlari son 
between the a l ternatives.  Thi s  a l so incl udes informa t i on regarding sand 
strata on the West Val l ey s i te .  Wi thout this  informa t i on ,  which we consider 
bas i c  to a choice between one a l ternative over another, the DEIS is incomP
l ete . We regard thi s as a fatal f l aw in the DE I S  which IILISt be corrected in 
the final E I S .  
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_ol"U"" of .elt by Cftlllllll .u_ ._:I.D& 1111:0 tba r_Uol"!'. 5_ ... v .. 
� _ __  drtll boa tbac . l1ka _to _ oot b.." cued ad pl"U-.l. 
1Ja1a puuo • pr.-1_ 011 plc:1d. ... a aita .bar. prec1a. locaU_ of ell.. ab ... dol1od 
drtll bol_ or old lBIarll'DUl'll _rkiDP are �. " 

�ul U 1& � _ to pl", .ucb drtll bol •• tb. Kt of a;ploratol"!' 
4r1.ll1.aa 1�eJ.1 . 1Ja onl_ to dacar.1.u the a:t ... t of tbe .alt fa�tlotl • .., 
110 Mlfici_t to .-- a r_ltol"!' ... el_ for b1&b l_el v .. t. bur1al. 

lD .a.I.1d.OII to 1..D-«l&raUoa of _cn, aalt c-rywtala t�al..,.. contain 
d&Jl1ficaat _ta of .. tar .. briDe pockau _ al.ona lnt.rcr_ular boUDCl.arl .. .  
","ordl", t o  th. EPA (p. 8) . tbo conulnod _tar ...,. b .  in axea. o f  1 %  o f  tha, 
aeJ.t. M tbe OSC:5 (p. ') baa indlcatod • •  u ... ...,. 110 pra_t in "brlDa pockate 
aucb _ _  tbat ..ra f_ (_ap..:tadly) in ona .elt dapo.it. " 

hot IIrine IIIOw. ........ hot ___ 

no. t __ witlWa tba r.,.ltol"!' -.y raacb JOO'C. W.ter. in tba fora 
nf ll.q1l1d _ ,,_ 1& d ..... t __ ria the baat .oarca in a .alE rapo.ltol"!' . .. 
� to ocher POlo&1c ...u.�ara vatar .,... -ar fn. tbe b_t source. 
Th1a _ brtAa _lIation 1& adJIi.c .. .  ..-y corroal"a. kcord:l.D& to tba EPA (p. 1) . 
eM caa1.ac ... waa.ld he bn.ac.bad. 1D • dec.M. or 1.a. ODder t.h.a eoadJ.t:1ou . aa.ly 
the pololic __ CoD 110 reUod on to alf..:t aoy .1&JI1fic:ant ratardation for 
U- .l.oaae'r � • .s..c.ta. Surpria1.D&l1 . DO c:orroe10D eMU 1:urv. yat been UDd.r
taka of c.oac.a1.Mn ...,., .... f"r dKadae to aal,e aolu1oDa. u t-"eratur. u, to 
lIIII·C. (JrA. p. 211) .  

.... • COI"r'OIiw 

tIoD b1&b laweJ. _t. foma -U be pl..acod witbin • polOClc rapoaitol"!' . 
_t fnal or tba hip !wel _t. fna raproc:_:I.D&. U o_t f ... l 1& raproea.od, 
tU f80rM ... ca folWl 1IDIlld he aJ,ua. In the pn.aaca of at_. aalt aDd acid, 
the cJ,aa. � ·dat:.n.oraca ruber co.pately • • •  in a .. t tar of daye. "  (lIAS .  
p .  116) no. ._t fnal _ 110 .u.,.od d1ractly altar plac1", it i n  • contain.r. 
I.1n1. aD baa _ u-tod to ._t fuel witlWa • eelt famatlon. under th. t_ 
.... n:ra _ ___ ..-ttiDlla wbicb .....u aiat w1t1Wa • •  alt raparltol"!'. The 
_t �cal �u... of _t fnal. _ tba type of c_tainer for tbe .p_t 
fnal bawa DOt yat: _ �. 5t1l41 .. of l..aacbabll.1ty _ intarKtlon 110 ... _ 
_ fneJ. _ eelt bawa DOt _ carriod oot (lIAS. p. 161). 

.. wiI ... ..... ,.tla .£.iwilY 
IIIIca the __ 1& braacbod. _ tbo radioacu". _tar1al.o laacb �o 

the eelt f-.too, tba aeJ.t UUU will DOC ·U .... • tbe rodi_Udaa. nu. 1& • 
_jor d1a_� nf aah. Accord:I.D& to USGS (p. ') . "tbo ...,adty af aeJ.t to 
' f1s' _ _  tba -u.Iea fna the ... t. in a-lubl..a fo .. 1& __ tly 1_." 
� 1& co 110 �r_tad with .bale _ 0_ fomau _ _  re tb. _t. _tar1al 
_� UaeJ..f to the polol1c � (l'baae otb ... _t.. _ ... or. _. oot 
_ .� -tttd_ely.) 

.all Uillll., wiI w.aIc8n 
no. __ ca of briDe _ 1Ju:rauad t_ar.t_ � und&raina tba otrue

tw:el 1&tacrity of the .elt ra_i.tol"!'. .....CDrd:l.D& to tba OSC:S (p. 6) . "lncr_ad 
,-amra in aeJ.t -U furCar d..: ..... __ cal ot�b of tbe oelt-br:1na 
.un:r. _ � 1"" ..... the c� rau of dl"!' aeJ.t." 

difficult 10 retriew � 

tile _ nf .elt _ ... i.Iu: .... od t_ .... _. __ tbet It � b. 
'-t �11ol..a to � tbo rAIIO.itOl"!' 0_ far cnadod par10ds of tt.e. 
Accord:I.D& to tbe EPA (p. 3) . U 1& UIll.1kaly tbet ._t fuel rocIa c-U b • •  at.ly 
racOY ... od fr_ a .alE _ltol"!' "-ora tIl.a • f. t_ of yean attar _ac_t _ b";k.f1llla&. for by tba tba oelt .�d _. c_l.tely .aal.od the opan1.np."  
n.u. aeJ.t 1& ... t the _ _  i f  retri_abll.1ty 1& _rod. 

hot ...... wiI ... 

.. the aah 1& _od _ _  .. n pl..Mt1c. it 1& _tod tbac tb. 
c.D1aun -U boI1a to .1nIL (USGS. p. 17) . u-lt_ly. the c.D1at.n will 
corrode .... .laKJl. ,. tb.e �t .. ..,.. d,*-ard , tbe c-.J.ater8 would a.l.aa ..,.. 
atually -=- the c __ of tbe r_Uol"!' __ tba t __ amra .... cr .. tar -""" co the oot ... IInalt of tba r_ltol"!'. .. tba c:a1II..t .... __ t_de 
-= odler. tba c __ -U __ .. 111 _uor _ tbo aeJ.t .. n pl..Mt1c. M the aah _ _  pl..Md.c. daa .�n.J. 1&tap'ity of the _ltol"!' -U 
be � raducod. _t aeJ.t fonoouo- _l..1a ,.......1. U-toM for.ul_ . 
no. ___ CDIIlA tbarUy _ '-ar1I to tba U-t_ f_Uoo _ po .. 1101y 

• 

__ the �. no. _ w1lJ. � __ the aeJ.t to __ _  riaa. 
p� � ........ _ tba _lyinC aartb _.r. fordq tb • •  elt inco 
_ai.laItl..a ...n.u.. _ f1artloor � the bot _t.. �t ... pndicU-
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far _�. _ are pm_ly �1ltl •• 

.. lIia.diwi.w � ..... ____ 

tile _eu c:-u be _'"" � tile bioepher. a1�er by ._ proc... �� 
tr...,.,rta eM _u. to die b1a.pbere _ch _ �.t.r ... __ t. or the vue .. 
_14 be .uncUy __ to tile lt1aepbe ... throap. ._ a_lopc procu. .uch 
- ..u. ... _ (unhquaka) . or .me�. "-�er proc ... . y be aladatioll. 
Gader • •  _eeI _tu. _ York _ proclw:ad �. n ... er LaItaa about 10.000 y_n 
- • •  cra�cIt1,. a dep� of 2000 f.ee ill pla<:u. SiDee up.t ... _ York 1.0 .ubjac� 
to Mrdlquat.. . .... iD the lo ... r J .. rr1ocl . to aJ.ac.,1uw, COIIt� caauoc ba 
__ .eeI .... r tile � LU.U- of the redto.cU .... .... r1al.Jo. lIbich ax� __ 
� Glli .... of yean. 

TIle _.� d1.rac� pa� � tile food cba.iIl 1.0 by � iIl�rua101l. Calc,... 
laU- by tile DOli __ tIIe� tile _r of pot_tia! C8IlCara eould b . .... ry h1&b. 
If aolu� -.. for .... 1. aal� ocean ill • aalt _ COIlca1D1D& 100 y_r 014 
... ca. ebe popa..latioa c:ou.ld ncd.v. a doa. of 160 b1ll1oa ,anoa-r_ . cauatna 
29 .uJ.1oa __ facallUu _ a �O yaer PG'iocI (ktall_rm-.� ) ,  TIl. 
_r. iD fact . cauld be 20 u.. b1.ahar if the ... laUouh1p bear_1l do •• (ponOll
r_) - � acwally oNaneei _ .""_ 1NIritan at _ord. W .. biDatoll 
_n _ed. � .... n an ...... ct. .. ly t.be wont. cue ac.aario. bu t.bey 1Dd:l.c.ar.. 
tile aan.oo._ wII1cb d.c:a .... . ba&ld rt_ �1 of v .. t .. ill aalt • 

...... POp"" __ with ...... rainfall 

lJpatate _ York 1.0 e -.ty �teel rapOll of tbe """"try <55% of the 
C8IIIIUy' .  �a1.oa 1.0 w.I.� 400 .uu of St"'- eau..ry • .,... of the propoaad 
locu1.oa8 for • � __ of 1ea ��. th1a raa1.oa fa1.la EPA cr1�.r1a 
for r.dl.oat.1 ... ... t.a. vtd.dl .t.a� t.bat "loc:.anoaa for r-.iioact.ive vut. d.1.apo� � be -_ .0 .. to no:1d ,""vena cV1��al AIM! "'- baal� ilopac ... .. 
�ly. p.ua,. ...u-U ... _� .. ill • �oua a:r_ d_ GOt ."oid advan. 
"'- �� �u. Ioa� __ tba. 

� of �be c_Uy wII1cb COIlcaiD ler •• aqldfan or biah raiDfall .bould � be _14ad. For _lao �. !l Capit_ ... at. thera'"" by �. Paco,a 
Ibu. - a p� It1F l.-.l _ .. cII.p ill South_t ..... ... IIood.co .  1.0 .,... 
-.I> aqaj,fer. � w.I.� laraa -.l niDfall .uch .. _ York S .... <ar_ .. r 
u.. ltV' /yr) _ tile Goalf eo..� (JInatar tball 60" /yr) llUria. p_� a .
�-ual far rad1oacU'ritJ _cariq tile _tcwn • 

..... p 0 lalion .. riIky 
T� of r..ua.U ... _tu s..o _r.... rap. .... fr_ all part. 

of tIaa U.s. - fond.p c-m.. -.a_ "'tb;' Uak to tile _la�101l. Duriq 
�r-.-cau... tile _eu are clo .... to laraer ........ of _10 _ .r1 .... of 
acdUaul d1.a-.t of rediaKU _ _  terial era _car • • •  thaD duri ... either --111& or _laa_c" (lIAS. ,.. 30), !lld.ppi,. u.ka are far f� fail-eat. 
- ..no. .bi.,. ac_ .... _lItle (for .no .. th1a aubjact • •  _ WiaKU_ "c. � f_� aIIeac. -SIt1ppiDa Cuka: Ar. �ay Saf.7"). 

• 

Ul pena_ elo ... . h1pp1 ... row: .. -rei be potatially affec�eeI. 

u:rt:It:IICZS 

"call. Pacific .ra..t �ratory, ''Iet.raae. Sita Ia.1t1al .... __ at for 
• Salt: _ ...... 1�ory .· Iaport: PllI.-2"5 . Dec • •  1978. 

EPA. "TIl. Sta .. of C.olopcel '-10,0 .... erd1. ... Po�_tial Tr .... port: of II1&b-Loval 
lad..ioactJ. .... w..ta Fra. .Dee, Coa't.iJwDtal .. po.teart ••• " Off1.ca of ladJ.atiaa Pr� 
ar- . Eartr_tal Pro"C�ioll ..... cy. EPA/520 /4-7&-004; JUGa. 1978. 

L S.  Jo_OIl AIM! S. GoIl&al ... ·Sal� Depo.H. ill th. lhU.t,"" Sta� .. lUll! BaI1o ... 1 
Geolo&1c Charactar1.a tia I8pOttaDt for Stara •• of Radioactive V.ta ," Offica of 
II ... laola�1.oa 1Iaport:. Y /01lI/su.-7414/ 1 .  IIIlrch. 1978. p. 174. 

lIAS . "Sol1d1.fi.car.1.oD of Rlab-t..el 1ad:1oaer.i ... V .. r. .. . " P-.e.l 011 Vur.. SoUd1.
f1cat101l. The IIaUOIlal. __ Cowu:il/lIatiOllal. _., of Sd.meu . prapul>
llcati OIl coPy. 
DSGS. ·C.olop.c Diapoaal of l14b-r-al r..dioac�1.". 1I .. �u _ Earth Sd. ... c .. 
Per.paa1vu .· 0.5. Caolop . .,.l Sunay C1.rcular 779. by J .  D. Ireel_f� .� al. 

For further iIlfomaUOIl: S1.an. Club r..dioacUve II .... C� 
3164 !laiD S�r .. � 
IIIIlfelo . ... York 14114 
Tal. :  (716) 832-9100 
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SI ERRA CLUB CD""ENTS 

011 111£ SCOPE DF THE ENYI RDN"ENTAL I .. ACT STATEKENT 

FDR THE SDL I DI F I CAT I ON OF THE H I GH  LEVEL L I QU I D  WASTES AT WEST VAllEY 

Dr. /Ia ... ln llasn i koff 
_I .. r Subc_i u .. of the 

Ener!ll' Pol i cy Coaoi u •• 
S I.rra C l ub 10" 6�, Station G 
luffa l o ,  _ York 142 1 3  

S ierra C l ub 
page one 

The S i erra C l ub I s  p l eased to present these comments 
on the scope of the envi ronmenta l impact statement for the so l i d i f i ca t i on 
of the h i gh l eve l l i qu id  wastes at West Va l l ey . The C l ub has been concern
ed about the h i gh l evel waste s i tua t i on  s i nce 1 97� and has s t rong l y  advoca
ted the pos i t ion that the wastes shou l d  be removed from the tank and so l i d
I fied. We look forward to the reso l u t i on of thi s very dangerous s i tua t i on .  

On the other hand, we are qui te d i sappoi n ted that Argonne labs 
had been chosen to w r i te the E I S .  Argonne labs performed the work on -the 
study on dec�i s s i on i ng opt i ons for the Wes t Va l ley s i te .  The work was 
substandard. In part i cu l a r ,  errors of fact were po i n ted out to bOE at the 
pub l i c  meet ing i n  Buffa l o ,  Naw York, January 1 3, 1 979. Further ,  many sug
gest i ons to Argonne made at the Ka rch 18, 1 978 meet i ng were never i nc l uded 
In the F i na l  Report or the Companion Report.  We have enc l osed S i erra C l ub 
Wh i te Paper II wh i ch shows 32 separate i tems we thought shou l d  be i n c l uded 
In the F i na l  Report done by Argonne . These i tems were not i nc l uded , or 
ware examined i n  a very superf i c i a l  manner .  S i nce thi s E I S  mus t sa t i s fy 
the requi rements of NEPA, we assume that DOE w i l l  more c lose l y  scrut i n i ze 
the work. 

As one spec i f i c  examp l e  of the poor work by Argonne , we ci te 
the fol low i ng .  On Ka rch 1 8 ,  1 978 at Wes t  Va l l ey , the S i erra C l ub request
ed that Argonne examine the prospects of a wood a l COho l and eng i ne eng i n
eer i ng fac i l i ty for the West Va l ley s i te.  We di scussed the fact that 
Western New York had t rees and ski l l ed craftsmen. We thought that the i n
dustry wou l d  be more natura l and hea l th i e r  for the area than a rad i oact i ve 
waste dump, or more radioac t i ve  was tes , as p roposed In a secret dea l bet
ween Sch l es i nger and La rocca. However ,  Argonne d i d  not objec t i ve l y  ana l yze 
thi s  exc'i t i ng poss i b i l i ty .  I t  devoted one paragraph to the mat ter whi l e  
devot i ng almos t  a l l I ts attent i on t o  further nuc lear uses of the Wes t 
Val ley s i te .  C learly  Argonne was not I nterested i n  thi s att rac t i ve i ndus t ry 
for c.ttaraugus County. However,  cont rary to Argonne ' s  assert i ons that 
an a l cohol i ndustry is not feas i bl e  in Ca ttaraugus County,  we have now 
laarned that one company is th i nk i ng of loca t i ng near Frank l i nv i l l e .  The 
County I ndus t r i a l  Development Agency I s  he l p i ng th i s  wood a l coho l i ndus t ry 
get estab l i Shed. We think that this  I ndustry shoul d  locate on the West 
Val ley s i te, to he l p  West Val l ey w i th i ts ta" prob l ems ,  and that NYSERDA . 
shou l d  a i d  th i s  i ndustry. Th i s  I s  a c lear i l l us t rat ion of Argonne not � 
.. i n i ng a reasonab l e  recommendation .  There a re many others on the attached 
Wh i te Paper II . We have asked each person who has had i nput to t h i s  E I S  
process to keep a copy o f  hi s/her presentat i on and to compare i t  to the 
draft E I S  when I t  appea rs . 

The S ierra C l ub be l i eves that the fol low i ng top i cs shou l d  be 
cons i dered i n  add i t ion to the l i st c i rculated by the DOE. On a l l  top i cs 
l i sted below, we expect Argonne to honest ly state the uncerta i nt i es and 
previous exper i ence so that c i t i zens can· know honest ly what the ful l env i 
ronmental i.pacts of the p roposed opera t i on wi l l  be. 

A) We di sagree w i th DOE that the 
of the l iquid h i gh l eve l  was tes . 
19SO DOE Authorizat i on  shou l d  be 
Iva technology present ly known. 

reference process shou l d  be v i t r i f i ca t i on 
The reference process , accord i ng to the 

ca l c i na t i on ,  s i nce t h i s  I s  the mos t effect
The l eg i s lat ion expl i c i t ly s tates "vi t r i -
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f l cet i on  or bes t ava i l ab l e  technology at the t i me" .  By far ,  the most exp
e r i ence nat iona l ly and wor l dw i de has been wi th ca l c i nat i on ,  pr i ma r i l y  at 
I daho, �ut a l so at Hanford . There has been l i t t l e  experi ence w i th boro
s i l i cate g lass .  C i t i zens of Wes tern New York are not looki ng for further 
experimentation. 

8) Ca l c i nat ion NUst be the chosen form s ince a f i na l  geo l og i ca l med i um 
has not yet been se l ected for a waste repos i tory. In keep i ng w i t h  the I RG 
report and i ts system approach to Waste management of h i gh l eve l wastes , 
the waste form, conta i ne r ,  buffer mater i a l  and geo l og i c  medi um must form 
an i ntegrated system to prevent l eakage to aqu i fe rs and the human envi ron
ment .  S i nce the geo log i c  medi um i s  not presen t l y  known , i t  i s  not pos s i b l e  
a t  thi s  t i me  to state what the f i na l  waste form wi l l  be. For thi s reason , 
the f i na l  waste form must be an i ntermedi a te stage, wh i ch ca l c i nat i on i s .  
The ca l c i ne coul d  late r  be converted to a g l ass , o r  be mi xed w i th cement .  � 
Pre l i mi nary resu l ts see. to show that superca l c i ne ,  mi xed w i th cement , has 
a l each rate comparab l e  to g lass . Howeve r ,  g lass i s  an i r revers i bl e  f inal  
waste form. 

C) The E I S  must I nc l ude a d i scuss ion of the envi ronmental  effects of f ina l  
di sposal of  th i s  sol i d h i gh l eve l waste form. 

i D) Cal c i nat ion shou l d  a l so be chosen as the refe rence case because i ts en
vi ronmental  effects wi l l  be l ess than those of p roduc i ng g l as s .  Ca lc i na t i on 
i s  a lower temperature process than v i t r i f i cat i on and mos t p roba b l y  wou l d  
l ead to smal ler envi ronment a l  re l eases and l owe r  occupat ional expos ures . 
The E I S  must i nc l ude a compa rat i ve ana l ys i s  of the envi ronment a l  effects 
and occupat ional exposures of the d i fferent so l i d i f i cat i on p rocesses . 

E) Regard i ng the mechan i cs of remova l of the h i gh l evel waste f rom the tank 
what wi l l  be the impact of cut t i ng i nto the tank, s l u i c i ng the s l udge and 
pumpi ng out the mater i a l , on the i nter i or st ructure 'of co l umns and on the 
integri ty of the tank i tsel f? What s l u i c i ng pressure can the tank w i thsta�d? 

F ) What w i l l  be the hazard to workers i nvo l ved in th i s  p rocess ?  What w
'Li I 

be the hazard to workers i nvo l ved i n  us ing pa rts of the o l d  contami nated 
reprocess i ng bui l d i ng for th i s  work? Because the rep rocess i ng bu i l d i ng i s  
so contaminated, and the l eve l s  o f  rad i a t ion I n  cert a i n  ce l l s so h i gh ,  we 
advocate the construction of a major faci l i ty to surround the ,h i gh level  
was te tank, In wh ich a l l operat i ons can be done remote l y .  The C l ub is  
great ly concerned about emp loy i ng the p resent rep rocess i ng bu i l d i ng .  The 
E 1 S  must eva l uate the fu l l  costs and benefi ts of a comp lete l y  remote oper

, at l on  re lat i ve to other l ess econom i ca l l y cost l y OPt ions , such as us i ng the 
present reprocess i ng bu i l d i ng.  In a l l  cases the E I S  mus t incl ude a detai l ed 
bas i s  for the concl us i ons reached; al l previ ous expe r i ence .ust be l i sted . 

G) What wi l l  be the hea l th impacts on surround ing commun i t i es ?  What w i l l  
be the i mpact on agr i cu l tura l and da i ry act i v i t ies in the reg ion ,  due to 
normal and acc i dental re leases ? What wi l l  be the effect of a tank rupture 
dur i ng s l u i c i ng operat ions ?  What wi l l  be the effect of tornadoes , earth
quakes on the i nteg r i ty of the tank, espec i a l ly i f  cutt i ng i nto the tank 
has a l ready been I n i t i ated? How w i l l  the l etha l .. terl a l  w i t h i n  the tank 
be conta i ned In that eventua l i ty? 

Sierra C l ub 
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H) What wi l l  be the Impacts of d i smant l i ng the h i gh l eve l waste tank after 
the contami nated s l udge has been removed? Where wi l l  the contaminated tank 
be taken? If the tank rema i ns on s i te ,  deta i l the i ns t i tut iona l arrange
Dents wh i ch w i l l  prov i de cont i nued ma i ntenance and surve i l l ance. State 
what the expect ed t i me  pe r i ods for ma i ntenance and surve i l l ance w i l l  be. 

I )  Uhat are the poten t i a l  Impacts of t h i s  project on Erie, Hl agara and 
Cattaraugus Count ies? I n  part i cu l a r ,  what wi l l  be the impacts on support 
and emergency servi ces -- hosp i ta l s ,  f i re and emergency preparedness-- i f  
there i s  an acc i dent dur i ng the remova l of h i gh level l i q u i d  was tes ? 

J) What wi l l  be the i mpact upon underground aqui fers , water tab les , etc. 
if an acc i dent occurs? (DOE on l y  ment i ons th� effects of the project on 
surface st reams such as But termi l k  and Cattaraugus Creeks . There i s  no 
�nt i on of subsurface waters . )  We feel that the re needs to be furthe r  i n
ves t i ga t i on of the loca t i on of underground l enses of sand before work on 
the project beg i ns .  The co� l ete hydrogeo logy o f  the s i te must be known . 

K) What w i l l  be the impact of the opera t i on  on the downs tream Cattaraugus 
Indian reservat ion? What amount of water is be i ng used by the I n d i ans , for 
what act i v i t ies?  

L)  What wi l l  be the impact of the tank c l ean-up on other act i v i t i es on the 
s i te? Wi l l  the tank decommi ss ion i ng operat ion de lay exhuma t i on of the bur
I a l  ground, or the reprocess i ng bui l d i ng ?  

H) Where w i l l  the low leve l  wastes generated du r i ng the c l ean-up p rocess 
be d i sposed of? W i l l  they be buried on-si te? W i l l  the rad i oac t i ve l i qu i ds 
be put through the low , l eve l t reatment faci l i ty and dumped i nto nea rby 
streams ? We fee l no add i t iona l rad i oac t i ve -mate r i a l  shou l d  be bur ied.  
If  any mate r i a l  Is  kept on s i te it  shou l d  be stored i n  above ground con
c rete bunkers or stee l  b i ns .  We d� not w.nt th i s  operat ion to become an 
excuse for re-open i ng the bur i a l  grounds . 

H) Wha t wi l l  be the soci a-economi c  I mpact of the operat ion ?  impact on 
farming, touri sm, tax base and u t i l i ty rates? What w i l l  be the effect of 
the operat ion on the West Va l l ey tax base? 

0)  What Is the i mpact of t h i s  project movi ng forward w i thout proper auth
oriza t i on  by Congress?  I t  i s  not our purpose to de l ay t h i s  project , but i f  
at a l ater date, DOE moves to i n i t i ate reprocess i ng wi thout proper author
Izat i on ,  we do not want this  project to serve as a legal  handle for furthe r 
unauthor i zed projects by DOE. I t  i s  our understand ing that no cons truct i on 
contracts can be l et un t i l mon i es have been both author i zed and appropr i ated 
by Congress. 

P) What are the guarantees that this fac i l i ty w i l l  not be used for the 
northeast ' s  wastes , h i gh and low leve l ? ,  

Q )  It the Ca aDd Sr 18 re...,.....t f'rooo tile liqIlid hilfh 'lrNl •• .we be1'ore sol1d-
1t1cat1oD. the lIS � addreee tile lc.lll t.eI'1I eaf'et7 aDd 1natlblt1ona1 cone1de� 
.UOII8 tor \he .. basard01Ul _tarat.. 
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PRESEHTATIIII BEFORE ARGOIIHE ADVISORY PANEL 011 OCT1l8ER 21 . 1980 

by ,"n. H.-1 l ton .  (o-Oi ... ctor. Si.rra Club 

IIAd1CNctiv. Waste Campaign 

In tIIis  presentation . ..  shal l coYer a Description of tile Burial Grounds . Speci fic 
Structural Probl_ . What is  til. &eologic Profl l. of tile A .... .  Wh.t is l n  tile Burlal 
61"DUftds. "Good Condltli1n" and How lt Pertains to tile 8urlal Ground. 

DesCription of the Burlal Gl"DUftds 

Th.... .... boo buri al grounds . a state-li  CMls.d and • NRC-l i  CMlSed bur'l . 1  ground. 

Th. state-li cens.d buri.1 9round conslsU of 22 acres of whlch about 7 Icres h.ve 
been utl l i zed tIIus far. Thls burial ground ls on a pl .teau tII.t drops atf rapidly 
on til .... sldes. It l s  dra�ned by Frank ' s  C .... k (on tile E.st slde) and a tributary at Fr.nk' s  Creek (on tile North and Vest slde) . 

state-l i censed 
TIle Durial a ... a CUI be di vlded lnto boo parU: tile north are. and tile soutll .rea. 

TIle north .rea includes trenches 1 -7 and .. s used between 19&3 and 1 969. Accordl ng � tlie GejiaMant of Energy report "westem iIeIo York Nuclear Servl ce Center Study" 
I TI 0-28905-2) prepared by DO£ ln 1978 (henceforth ... fllrred to as DOE Grllen)  "There 
.re no records at origlnal site preparatlons" . page 3-42. The trenches .re 
thought to be abOut 20-� feet deep and .... about 600 feet long. The sp.ce between 
tile trenches 1 s th .... feet and tile trendl caps ori gl nal ly .. re about 3 feet. 

TIle � area lncludes trenches 8-14 and was aVlI1O!Md betwe ... 1 9&9 and 1975. 
TIle sp.ce betloeen tile trenches was 1 ncreued to over 9 f ... t and tile trench caps 
lnc ... ased to al_t 8 feet. 

Speci fiC structural probl _  .t til. state-l i cen5.d burial ground 

EroSion. illis is .. inly a probls at tile north lind. In a study by tlllI EPA "S.-.ry 
� on tile Low Level RldiCNctive Waste Burill Site. West Vll ley . N. Y . •  19&3-1975 
EPA-902/4-n-,)10 (henceforth ref.rred to as EPA-�02) it is  stated on plge 13 
"During ti_ at heavy rainfal l .  rapi d  surf.ce water runoff has caused slgniflcant 
sol 1 .roslon to tiles. slopes" and on page 23 "tile arel needs to be protllcted fran 
further gul lying. so tII.t tile _ag.r DlSS of sl 1 ty .  clayey earth between tile 
raGolSe buM al trench.s and til. ravines is not further notched and dl.lnl shed" . 
Addltional ly.  :.DE green notes that "tile channel draining tile northem end has 
deepeed by 2.5 to 5 c. during tile past y.ar" . 

Since tllere a ... not original trench preparation ... cords ln exi stence .nd 
as stated in lICE . ....... . 3-45 tile "LDcation of end at t ... nch i s  uncertain" . then! 
ls concem regarding tIIi s  erosion .ctivity eventual ly i ntersectlng wl t11 the 
ucavated trIIftch. This _Id pl"DYide • route for off-site aigration of radioactive 
..urials. � 
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Indentations on Cllftr. A probl. with botll north and soutll trenches. In 1979. tIiiIIIS CiS...., of tile Bu ... au at RAdiation reported i ndentations two feet 
in di_ter on tile sOUtll trendles-tIIe trenches wi til "ight feet of cover. 
Tllese indentations wi l l  b ... ak tile integrity at tile trench cov.r. provide a 
route for water infl ltration. This process wl l 1  continue for an un""- lengtll at ti_ as _terials inside tile trendl a.pact. settl •• various contain.rs 
-y at whidl ..... cardboard. spl i t  open Uld shift. Th . ... Iationship between 
tiles. indentat10ns Uld water infiltrati on  into tile trenches is not fully 
understood but is a U, to lon9-te". prospecU i n  te ... of _intenUlce at til. 
site. 

!later lnflltratlon. Thls ls tile _t serious structural probl .  at til. slte. 
aater has Ilitiii gettlng lnto tile trendles f� tile beglnnlng of operatlons. As 
yet lt is unclear as to wh .... tile .. ter ls co.ing f..-. Is lt seepage tllrough 
lndentatlons . cracks and flssures on tile trench tops? or ls lt ll'igratlng 
horlzontal ly alCIIICJ sand IMises underground7 Or ls 1 t • CCIIblnatlon at both 
hori zontal and vertlcal ll'igr.tion of water? Thls ll11portant question needs to 
be an$ .. red to understand tile .. lntenance probl_ to be .JqJected ln tile 
futu ... . t tile site. 

North tren ches lnfll tratlon Infl l tration lias detected shortly aftllr fl l l ing. Wl t111n twO-dirlle ye.rs tllere was 5=10 feet at .. ter p .... ent ln all northem trMIch.s. 
..ater I.vel .... lned conctant in trendles I and 2 but ln 3.4 and 5 contlnued to 
rise. in .... rch 1975 water brate tllrough trendl 14 (tile trench contalnlng 1 5 .000 
curies of Stronti .. !HI). P.-p out at t ..... dIes 3,4.5 occu ... d ln .... rch 1975 ( I  .1 1 l ion 
l iters) . October-;;o ..... r 1975 ( 1 . 6  lll l i on  l iters ) July-Jc:tober 1 976 ( 3. 8 ll'i l lion 
l 1ters) and tII_ s.-1-annual P�uU tl l 1 978. At tills tl_. s.veral addltion.1 
f ... t of Cllftr were added to the trenches. 

It was ass.-ed by IXE, IIFS and otllers tIIat addition.1 cover would p ..... nt 
further lnflltration. thus DOE. green. page 3-53 stated ""xperience wlt11 tile 
southem trenches would i ndlcate tIIat fl l tration tllrough til. CIIIS should now 
cease and erosion should be P"'YWlted" . TIle experience refllrred to was tile l ack at water aca..lation in tile soutllem trenches . as of 1978. But tIIis sl tuation 
was to change ln 1979. 

South trendles infl l trati_ In tile fal l of 1979. ci t1ZMlS le.rned f� tile Bure.u 
of Ridlltlon thlt tile south trenches--l l-14 now had such increased water levels 
tllat I p.-plng operation would be n. ell", in tile Spring at 1980. lie do not 
a- how any gal lons ..... p.-ped out during tills operatlon. But tile key point i s  
tIIat tile eight feet at cover. frequently described as Improved trench asign. is  
not workln9 to PreYWlt lnfi ltratlon of wlter. How �ch coYer wi l l  work? ten feet 
flfteen feet. twenty feet? Thls question once a9ain forces us to eull'ine the 
questlon at what ls tile route for access of water to tile trenches? 

Is water .19rati"9 horizontal ly into tile trenches ? 

IIIIIt is tile qeologi c profl1 l1  at tile a ... 17 

It is tile position at lICE and IFS tllat although tile sl 1ty t1 1 1  in whlch 
tile trenches .. re located I'" water Slturated. tile a ... a is not .. aqui fer because 
tile ... are only a ",.., dlscontinous Il,1ers at silt,  sandy sl lt  and graHl ly sl 1t" .  
a.GE ....... . J-40 • 

• This assertion is based on ext�ly l ill'ited !jeOlogl c borings in tile a ... a. 
iiDSt at tile original !jeOloglc dri l l ings on tile slte conducted befo ... constructlon 
back ln 1963 ..... Cllllducted in tile i_diate vlcinity at tile reprocessing bullding 
with only 3-:; dri llings 1. tile "vicinlty" at tile burial gnMId, EPA-902. page 10. 
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The burial ground in this reference includes boa! the stata-licensed and the NRC
I1cenad burial groIBId. These original dri l lings were only to 40 feet whi ell i s  
of particalar i..,rtance i n  th e  instlftce o f  t he  NRC-l1 censed burial ground where 
burial holes were sunk to fifty feet. Further.are, s.,l1ngs were taken at five 
foot inte"als. SlIffic1ently large inte"als to al low for 8IIistenca of sandy 
strata be_ tllesa in�als. 

The Envi_ntal Protection AgenC:Y noted in the 19n report that "the 
extent and location of sand lenses shoul d  be fully investigated" , page 64. 
This �dation hu IWIt yet been acted upon. '!lie EPA was parti cularly concerned 
by tM ..tter of sand lenses because durill9 a field investigati on tw EPA 
steff noted a Sind lense 2 feet by 65 feet in trench '12. The trenell was open 
at the tiM. EPA noted that the lense disappeared into the wal l s  of the trenell. 
"To the east, west and south , It is approllilDltely one foot thi ckwi th no sign of thinn1119 as it disappears into tM sidewal ls and end of the trench" , page 51 . 
Because trenell '1 1 was IWIt CIII8ft at this tiM, EPA could not dete","ne if this 
sand IBlSe penetrated the adjacent trenell or IWIt. Clearly,  this EPA field 
obse"ation cal ls into q_tion the usertion by IX)[ and others that there are 
only a "feo discontilWlus layers" of sand len ses at the site. 

Supposedly, _ of tile eIIeclts against constructi on of the trenelles in areas 
penetreted by sand lenses wes visual eIIecks by bul ldozer operators. This check 
did not work in the cue of trenell '12 ""i ell wes in the process of bei ll9 fi l led when it wes I!lIIII1ned by EPA staff. Visual inspection by operators ... trained in 
geolllg)' is an inadequate Substitute for careful , _thodi cal core dri l l ill9S .  

�de"round 111 grati on of nuc 11 des 

Mter trenell construction and fi l l i,.. mre extensive borill9S have been conducted 
in the area of the state-l1censed burial grol8ld. About Z50 dri l l i ngs were conducted 
at about 5 ..ten  fro. the burial area. Tllese borings showed fairly consistently 
a fine slllld strata at elevation 1339 to 1 351 feR. This elevation is below the 
bottas of the trenches if they are actual ly 1II feet deep ( i t  _t be ..-iIered 
that this dept/I is an esti .. te because of lack of records of site preparation) 
but within the dIpt/I of the NRC-l1censed burial ground wllere the burial holes 
are considerably deeper-to a _th of 50 f .. t. 

Tllee 250 boringl were CGalPleted in connection with a USGS study on ouward 
II1gration of tritiu. at the site. In the USGS study entitled " Ground Water 
liydrolllg)' and Subsurface Migration of Radioisotopes at a lAw lAve I Solid Radioactive 
Weste Disposal Site, West Valle" New York" , Open F1 le �rt n-566 (henceforth 
referenced es US&S n-566) . there has been significant ouward II1gration of tri tlln 
f ..... the site. The l ateral II1gration hes been 8 feet ouward in the i nstance of 
borlll9 E and D and 39 feet ouward in the instance of bering B. TIle patllways for 
tIlis II1gration are not �. But accordill9 to USGS n-566 on page 16 "the 
.... 1181 are due to outIIfard and dIMlward II1gretion of tritiu. fl"Oll the buri al 
trenches, probably iOJ::rt along lenses of si l t  whose ,,.abi l 1 tr  penni tted 
.are �id flow .. d e orientation .ay have flYored ateral mv_nt". 
Clear ¥. tIii past ten .. is iMpPrDllriate here. If _terial has .aved along lenses , 
it is sti l l  evill9 alOll9 undected and 18Ia- strata of greater peraab1 lity than 
that ""iell lies been ess� for the site. 

The US&S report underscores the illpClrtance of fol lowtll9 through with the 
EPA �ti_ that the extent IIId location of sand lenses _t be thoroughly 
i_tigatad. 

The __ 1 1  censed burial Q!!!U!!d. This IMirial gr:auna Cllftrs .� acres. Material buried here is of a higher 1 .... 1-
illCludint fuel IIIIl ls,  CIIIIt_nated equi�t and l8lreprocessed fuel assllDlies. ftll of tile Cllllcems we haYe upressed in the dtscussion of the state-l1censed 11 -.nal , ...... IIDles .... an 50 feR ..., IIId tile area is not surrounded by _itori�' 

s.  
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llllat is in tM burial !I",l8Id? 

n. plu'aa "·Iaw..level" is Ilisleadill9. A lot of _terial located in the state-licensed 
burial ground i s-high l evel . There are, for illltanca, 1 5 .000 curies of Strontium 
90 in trenell 14 plus 12  Ibs of Plutoniu. 238 and 239 In  trenelles 5.B.9. 10. 1 1 .  
This burial  groWld also includes l arge _U of cobalt 60. a strong g_a 
III1 tter. Because of tM l arge inVtllltory of these i sotopes in a burial ground 
pl apd by the probl_ identified i n  tM first se.ction of the presentation . 
the Sierra Club believes that trendles 4.5 ,8,10. and 1 1  should be exhumed. 
There are a total of nO,ODO caries of .. terial in tM state-l i censed buri al 
ground. 

In tM NRC l i censed burial gournd tMre are 550.000 caries of _terial . including 
'1 .5OD caries of CaiLa 137. There is a particularly high Inventory of this I sotope 
IieUuse of iU presence in nuclear fuel hul ls. Fuel hul ls l eft over after the eIIopping 
part of tile reprocessing operation were d�ed into this burial area u wel l u 

ruptured fuel uSIIDlies fl"Oll the Hanford .... actor--these dauged fuel asselllbHes 
could not be processed and were �ed into the ground and surrol8lded by concrete. 
Clearly, tllese concrete encas_U wil l  IWIt Iut the l i fetiM of the hazardous 
isotopes present suell as Cesiu. ""iell wi l l  be hazardous for at least 300 years. 
Cesiu. is water soluble and can _ l 1y II1grate via water. We are parti cularly 
concerned regarding the possibi l i ty of tMse high level _terials lntersectill9 
wtih at present l8ldetected sand lenses and II1grating laterally off-site. 

We feel that tM state legislature should eve Pl"OllPtly to conduct a feasibi l i ty  
on exhullill9 th e  hig .... le ... l .  ilazardous .. teri al present i n  bo th  the state-licensed 
andNHe-licensed burial ground IIIId in plac1119 thi s _terial In ..... ground stonge 
containers .... eitMr of steel or concrete Wlti l suell a tiM u a pe..-nent 
repository 15 available. !M req_t the IIYSERDA board's essistance In pressill9 for 
thls i..,rtant step to protect publ i c  health and safety i n  the ravion. 

Me k_ that there hes al ready been s_ II1gration of burial grol8ld .. terial dDwn stre •. We believe that there wi l l  be additional II1gration in the future--l f  
thes e  .. terials are IWIt dug GUll and .a .... safely stored. Accordill9 to the DE C  Ign 
report on Envi �al Radiation in ,.,. York State ""iell was Just released 
a s.,l ill9 of sedi_U behind the Springvi l le Ila. located several II1 l es  dawnst,.... 
fro. the burial area. s'-d the presence of both P .... 238 and Pu-239 with these 
isotopes in a ratio that indicates " . _ 238 c.e fl"Oll the buri al ground as a 
resul t of p�ill9 water fro. tile DIlen trenelles". 

Good Condi ti on 

It hes Nee a consistent th_ of the Sierra Club that the casU for cleaning 
up tM West Valle, site should not Just be bome by the U.S. federal taxpayer and 
the state taxpayer but should be borne by the corporate pol l uters whOse acti vities 
resulted in a IGlg-tena toxi c prabl_. The Original wute storage ag.--t between 
Jluclur Fuel �ces and the State of ,.,. York speci fied that the site _t be 
left in "good a.dt ti on" • lie feel that a signi ficant opportunity to rec:owr c:osu 
fl"Oll the responsi b Ie corporations wes jeopardi zed when l anguage inserted by 
Congres_ DlII981 1 into the Lundine sol1 di fication b1 l 1  wes eUliinated at the lest 
II1nute (thts l..,age called for tile Attorni!)' &eneral to do a study on the issue of corporete liab1 l i ty at tile site). We hope that a silli l 1 ar opportunity wi l l  not 
be lost at tile 1IIIr1al ".-d. 
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Reilllbun_ of CDSts 

...cCDrd1119 to the G_ral Te .. and Condit1ons Applicable to lIad10acti ve 
lIute Burial Semce. DeCl!llber 14.  1 970. paragraph 9 NFS can reclai. fl"Cll the 
Custo.r the costs incurred by "raKW1119 . shippill9 and storing" the radioacti ve 
_teri als in the burial ground 1f the raKWal of s_ is "requi red by 1 ... 
regulation or 11_ cIIange". Th1s proyision should be bome 1n llind u we 
hopefully . .... to _ uh_t1on of the highly toxic .. terials that are cur ..... tly 
sitt1119 111 the ground at West Val ley. 

"'<.pen1ng of the burial ground not acceptable 

W1th the long histor)' of probl_ at the burial ground w1 th the probl_ 
of eros1on. fal lure of wal ls  of the trenclles .  indentation and settl_t cracks 
on the t ..... ch CDven .  and the penist .... t acc.-lat10n of water in the trenclles .  
pl us lateral lligration of isotopes and an insuff1cient data base on th e  extent 
_d location of sand lenses . it i s  unacceptable to the Sierra Club and to 
C1tiz .... s in ilestem IIIw Torle to cont...,l ate the ..... opening of the burial ground 
for any purposes. We do not accept the 1 eyer of ...:11 ca 1 wu tes u a lllethod of 
forcillg open the buri al ground f1nt for these wutes and then for al l  COIIIIItrC1 al 
low l evel wutes. Even if wutes could !Ie stl'1ctly I1l11 ted to -.d1cal wutes . and 
we do not belie .. that th1s 11.1tat10n would be upheld in the courts. we would 
vigorously oppose the ..... opt!ll1ng of the buri al ground to these .. ter1als.  It is 
clear that there are any ..... agellllllt solutions to the med1 cal wute probl .... 
sort1ng of _terials at source by curie and half-l1fe.  that IlUSt be thoroughly 
investigated before any l andf1 l 1  operat10n is cons1dered. Given t.�e hi story of 
lligratioll of _terials fol'll landf1 l 1  operations . we feel that hazardous .. terials 
should be placed in aboft-9round concrete or steel contain_n that can be mnitored and repa1 red if leaks develop. 

i SIERRA CLUB 

Insecure Landfills: 

ATTACIfIENT 0 

radiocxtN. ___ CCIIIIpGign 
fact sheet 

The West Valley Experience 
• -X-I.ftl- bar1&l ___ ......... rala1_1y baz:alua. TIle auca." UId .. ery 

rap.larly ,a.oc .. eM c:oacapc of "lGw-I..wir' _ DDCb.1.q toO 1fIOrry abouc. Jut. 1a 
ebe eara ",,�eal Tba -,. n.u -�t-e1- burtal p:ouad . uar IIDra"'ai . 
,-"e_1ty com:a1.aa �e 2 aUllDD cu1aa" of r.u..""U .. 1ry. iDuudiDa .bo"" 200 
11 •• of PluI:DDi .. 23'. _ . d .. Se.c ... l1A:_ .. porciaa of tbe \I.e Valley d ap .  
15 .u • •  DUl: h  o f  ""alo. _ York h. 1 2  lbto. o f  Pl""DDi'" 1 .5 .000 curt. of 
SeZDIIC1 ... _ 40.000 ..- of Cobalc 60. _ oebtor acar1alo. 

n.... aq. � of acr-uy btouricrue . lDDe-U .... r.u..""e1ft •• car1alo 
Mli. d .. eera -�t-al. - To .aU ebto iapU".u- of _1 __ •• ve ...... e 
the ._ of .... CCII aa.l.U r_:Loact:1 .... e v_c. _ • _abeC1C .. _ for " __ t...l." It 
1a u.pon..ac to DOC_, ba. .. u, thac _c .olU raIIiDacC1 ... _.t_ lNr1&l lrouad. 
r .. 1d1y are 114a1f:lai • v.car iD.U.lu.c. 1DI:o ebto d� _ 

... ....... .... r •••• c .... .... 
TIle popular �e of _l1.iI rai1aacU ... _.e. aacar1al 18 of -.u.-tlT' _ 

e __ ai _C1aa . ,_ traab • .uaal � _ a f_ dl8c:ad .. _rk �loeb • •  
""�y. oal y  abo .. 1 %  of ehe c:ar1a � .. of _.ee • __ by _c:1al r_ 
a=ora _ fr_ � ___ u.cIWoa. _ • •  Uihc1y � eh. 1% _ f� 
cent_DU" AiDa _ _  nu chc _e he pedal1c:aUy r_. (la .adar.� bar1&l ."..... prohl_. 1e 18 �n_ to .... . dl8e1Ac:C1aa ... eva ... 
_.e. by _ of _1 .... by c:ar1a .,.,e _ _  by ebto half-Ufe" of tbe raiiD-
""U ... _ar1&La iaN1..... Ie 18 u... laae CWD f""cora wb1c:h are _ee t.pGrc_e. )  

.u.,.....aahl: ,.R_e o f  ebto c:art.. _ar.c" by racton ..- tr.a bypToducu 
lafe ""ar aftar r8KCor �_t.m: _.car h. he ... �a_ ... l TIle _tor _laDe vh1c:h 
c:1� ........ ebto h1ahly raiio""U .. e faal rod. _e ... raplar1y ,untiai. 
tile vacar 18 f1l_ � r.u. _ dta.o1 .... """,, __ u are __ .ereai 
ta __ .cora. n.... ___ tad rwu. _ __ racor alud_ """"aiD a1an1U-
UK �u.. of Cobalc 60 _ c..1 .. 137. S1Ac:e CobalC _ c..1 .. b .... . balf
iua . ... ,..,c:1Ydy. of .5 _ _  3D _. ebe _artalo _e be c:arafDlly 18_ 
lc" fa. ebto � for IDlllllnU of _. 

Ia _ _  of __ • a � _aar raaccor ,rod_. a cocal of 4 .100 
2 

CIIdaa of.u.t r� _ _  .ea. _ • ,r_� taKCor pnd_. 1 .too cart • .  

• 
c.rtaa are a ___ of �Yiry ehe _ay _� .... baar npr_e ...... 

o..cw-. of • .:ana of P� .... ..- l-a _ 11 1C 18 1ahalad • 
.. • 1Ialt-l1ta 1a cha � d-ua widell _halt of ebto r"1oacUYiry of a 

r.u-u_ -.r.t.a1 ___ • tile u._c:ry �f-u-. 18 after e. half-U ... 
a .....saJ. aill. ... eat .. 

CJ I ..... 
o 
.f:'-



G- I 05 

... 

I 

N 



G- I06  



" 
� 1 g 

�

J if l � ;l � �  t � f !! � r l� !! i  p I'" II � " hf 1 M � R M " " 11 ... '� i J  ! - 1 �  � � t !j � hi 0 . ; 11 � ,, " �PN · 1 8L _ "j 'll !! " 
: " l ! � J � l ! I )  u b · �r  . ... 
5 r ::l ' i t- It ! 1 . .. • � 
l� � ! l� " J  " . � O ! ... � l h1 j " · 1 U!! � ; i !  j · ·r i · ' : !I • • ,LI- 1i�f ! .. I! .. - 1  E I t fr " • • 

!4 J 1 " " i . I � . IAW • �k�� ' I ' 1  f II !! I - !! I I " I " .!I 
.. : a  ... ! h a 

G- I 0 7  

II .: H ' .!l  
§ " � § H tl � Iti • '_.a ) .: 1 1" � 1  � . . .  I j .a  EH ! t ! j J�IJ .!l _ lil a " 8 � .... . .., � � : l "! t  ,, ! . � I ! " .  
1 iJj1 � e  i t-I i , ... 1 i !! '" )1.. l i i l i t j i 1i ! � ( t I t !  ':'.1 ,, :: � " I � .. " . u ! � • b .  " ! U U "  j :j i l 3 1 � Si i ; JI �  . JI  
. ' . 1T ! 1 \ I a i l e ! u � ... ! � I · If l  � j 0 s J 1 f� Jl I) E � · �t� ; J I U  - l � . P  � .. II r " · � " l  !! - I  1i . ! 1 - : � h "  
8 j � i � � 1 i  5 ! 11i !! . ! i � E .. l " f� l  III i � ii f!i i  : IH  j f , ! " !! " t.ilh -e r-- . !1 t3 . 5 s ';  

J
� ':' 8  ... e -" . .. " I & 1 ..t i J :·l � � • : I � h' � ; i i ! � . :p e l " 'd  .. " · M ) . , ! III r ' . " ! J ; ! " u i " " - I t . 11  • H "'J i � :I l l) � f � " fI ft !  l� 1 1 1 1 ' I�� ' J i !� I ! f i � � ,, ] 1 �! � p "  .. fhIE e ! !1 � 

II � !! i Ji � � I ) 1 � i ;i ; i ! l i  lI i j ; l �i [� ! l 1 : 1  � J j ; Ij !� � ! a I I :l § l ; lI  .. �i � "  q � i " • � • • ,Ii i i i f � � 'd  .. t� I h � ;  I f . 

� H 't 11 1 : ! s � I i . �J . � j ! J J lI J � � !� 

j nl) l r . ! J ' '' 1 " " lh l! I�; i 1! 1�! 
!! i i � 1 
i :l �a 
I l i : j 
· I s l TO ' 

� Ii I 



h 
J i  
'j 

______ 11 � .. - - }; 
I i . , •• 11 

- �J 
;J 
d 

- -

l '  , 1  
I ! . .  
= ,  

u r-I;----=�--J;J Ii 

, .. a a , 

• ... 1 'O · !  e o . ... .. • .w u o  ... C'oI : � x ! � � = :: : ... -: ... . . .. . ." ... . . " l U : i : = .:f ." .c l � c. .  • a ... . _ . .. � � I � -: � i  
• •  . i . . ... ..: . .. .  .... ... . . . o i-; � 1 � � O • ." u a  . .... .:I ... a �  &." 
� � ! .! !.: J  X �  - : -: . ... .... .. .... :: I : � .. i :l  .. . . ... a .. "G o a  .l o A : . " · 
• • Col "  • II .  I . 0 .  0. 0  ... ' ... C'oI 1 : :1  Q, � � �  · i ·  ..... . ,A . • ,.. .... . . ." . ... .. Go _ .. 

� , - .. » � Q, . . •  " .. a o '! .. � "' . "' CI . '" 

H � .;  � ! � l. !  
i : .i !l !·. 

� 0. .... :. .  II 0 • II II '"  : -= I � " !  .. .... , ... . .. . ... .... 0 • • • oM - . ... ... .. -= = ': l i: J 3 E a .:l .l .. .  oM .... 
° l g l � ! tc: .:; � J s . , .. .  0 1  .... ." : = I !: . � == 

-J ... . a ... -U ./1 ... .:: 1 .  . : 0 0 . �  : . w l ! -= Q  
·J l i t i 1  . u . u � . ..  

ATTACIKNT E 

Natural Resources Defense Council, Inc. 
15 &UaJlY ,Ta&&T 

lAM .&A.NCnco. CALI.O&NIA 94108 

415 ... .65' • 

._
" '1 J lTa&ET . .... 

..,n ••• 

".. r.n o,," 
.1. LU'T 4' •• 1T&&.n 
.. •• 'I'D&&. ".'1'. IDOl' 

• .. ·.41-0049 .,aa •••• TO .... C. .... , 
... . ..-181. february 20, 1'80 

Or. Goetz Oertel , Director 
Division o f  waste Produc ts 
Hail Station 8-107, GTN 
U . S .  Department of Energy 
Washington, D . C .  20545 

RE : Notica of Intent to Prepare . Draft 
Environment.l Impact Statement ( DEIS ) 
for • Processing �.cility to Immobilize 
High-Lavel Liquid Radioactive W.stes in 
Cattaraugus County , New York ( 44 
federal Register 718" ; December 12,  � 

Dear Or. Oertel : 

Thank you for the opportunity to suggest the .ppropriate 
content of the Department of Energy ' s  ( ODE) proposed draft 
environ.ental iMpact state.ent ( DEIS ) for . processing facility 
to immobilize high-level liquid radioactive •• stes currently 
stored at the Western Ne. York Nuclaar Service Center at West 
Valley , New York • 

The Natural Resources Defense CounCil, Inc . ( NR D C )  sup�ts 
i .. obilization of the west Valley high-level w.stes as soon as 
it can be accomplished safely and consistently with the 
ultimate dispo.al of such .astes. We balieve , howe ver, that 
the Department ' s  outline for the DEIS on the im.obilizltion o r  
West Valley w • •  tes i s  incomplete and would not result in a 
satis factory analysis for sound decis ionm.k ing , for the 
following re •• ons : 

-" 
� ..,.. ..... 

( 1 )  The proposed DEIS does not appear t o  includa an 
Inalysis of alternative techniques for immobiliz ing 
the w •• te • •  fter removal from the tanks . The DEIS 
should includa an anvironmental review of .lternatives 
for i .. obilizing the .astes in sufficient datail to 
explain ODE ' s  selection of one technique over others. 

( 2 )  The environmental ravie. o f  al ternat ive .a.te forms 
should be included in the DEIS and not traated 
separately in an -environmantal reviaw- as proposed in 
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Dr. Goetz Oertel 
February 20 , 1980 

PACE two 

the notice o f  intent . I I  I t  i s  insufficient to assert 
that the DE IS calculatIons using glass monoliths as 
the re ference waste form will be "the worst conditions 
expected . "  2/ . The purpose of the E I S  is not to 
provide a WOrst case analy sis . Rathe r ,  there must be 
a c a reful assessment of the advantages and 
disadvantages of all reasonab l e  alterna t i v e s . Any 
other approach wirr-not sat i s fy the requirements o f  
the National Environmental Po licy Ac t .  

( 3 )  The selection o f  a waste form for west Valley waste 
cannot be based solely on the environmental impacts a t  
W e s t  Valley . The behavior of the was te in the 
environment o f  an ult imate disposal fac i l i ty also must 
be considered carefull y .  There fore , the O E I S  should 
consider a variety o f  waste forms which are 
potent i a l ly compat i ble with the potential geol o g i c  
envi ronments o f  t h e  first high-level waste repo s i t o ry . 

( 4 )  The technological di fficulties as socia ted with tank 
cleaning at west Valley must be addressed as part of 
the "On-site" alternative. 

In addition to these suggest ions we have identi fied several 
areas that need further consideration in the West Valley 
immOb i l iza tion plans . These suggestions are summarized below 
and are discussed in greater detail in our comments on the DOE 
stUdy o f  the Western New York Nuclear Servic� Center , November , 1978:,2/ 

1 .  The discussion o f  alternetive methOds for cleaning the 
tanks at West Velley requires a detailed discussion o f  
the di fficu l t i es encountered during s i milar e f forts a t  
the Savannah R i ver Plant ( SR P )  and t h e  Hanford 
Reservation. Before the tank clea�ing techniques used 
a t  these two other si tes can be tr�nsferred to the 
West Ya lley tanks, DOE must cons ider d i f ferences in 
the Chemical composit ion of the was te and in the tank 

-11 •• Fed . � 71860 ( footno t e )  • 

... 1/ � 
...ll A copy o f  those co .. ents is attached and incorporated 
thereby in this lette r .  

Dr . Coetz Oertel 
February 20, 1980 

PACE three 

2 .  

3 .  

a t  West Valley in comparison t o  those at SRP and 
Hanfo rd . 

A potential problem associated with in-tank 
solidi fication is the hydrologiC cond i t ions at West 
Valley and changes in these condit ions during the 
hazardous l i fe t ime o f  these wastes . A thorough 
analy s i S  o f  the s i te geology and hydrology should be 
aade as part of the evaluation of the option to use 
in-tank solidificat ion as an u l t imate disposal mean s .  

There a r e  sub stant ial doubts regarding b o t h  the 
availabi l i ty and acceptability of glass as a waste 
form for the wastes at West Valley . In addi tion , 
there has been no indepth study of the aodifications 
required at the Center to v i t r i fy the waste. We 
believe these problems and the i r  potential s o l utions 
need to be discussed in the O E I S .  

Las t ly , we s t r e s s  that t h e  schedules for immobiliza tion 
aust be integrated w i t h  the availabilty of an ultimate disposal 
site. The immobilization plans , moreove r ,  should be compa tible 
with potential future. uses o f  the Wes t Valley s i te .  

W e  would b e  happy t o  review and comaent informally o n  early 
versions o f  the OEI S ,  or prov ide any o ther assist ance we can in 
developing the needed full analysis o f  alternat i ves for 
i .. obilizing the West Valley waste s .  I n  any e ven t ,  please �nd 
uS a coPy of the DE IS as ' soon as i t  i s  available and keep us 
informed o f  DOE ' s  plans regarding the future . o f  the western New 
York Nuclear Service Center . Also , we request that a copy of 
the transcript of the February 2, 1980 , public meetin� held in 
West Yalley , New York, be available fo r inspection at the DOE ' s  
Energy Information Center, III Pine Stree t ,  San FranCisco , 
California , 9.111.�1 

.1 Please note that the address for the Center listed in the 
notice is out ... of-date and incorrec t .  
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Dr. Goetz Oertel 
Februery 20, 1980 
PAGE four 

Thank you . 
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� t?�a S h '  Ph . D .  �!�� �cientist 

ADDI TIOOL CIHIEIfTS OF THE S I ERRA CLI" RADI OACTIVE WASTE CNl'AIGN 
October 26 , 1981 

The Si erra C l ub  i s  greatly concerned about new revelations of radia
ti on seepage at the We s t  Val ley s i te. According to an aeri al survey of the 
West Val ley s i te done by a DOE contractor ( EG&G 1183-1782 , Dec. , 1980) , a 
radioactive prong now extends 1� mi les from the buri al ground/ reprocessing 
p l ant comp l ex. Thi s  radioacti ve prong, now extending off-s i te ,  nas great 
rami fications regardi ng long-term mai ntenance of the buri al grounds and 
high level waste tank farm, ,IFS/Getty contributions because of the "good con� 
dition" provi s i ons i n  the contracts , and the heal th and s afety of the pub l i c. 
Th i s  materi al mus t be factored into the West Va l l ey EIS as i t  has rel evance 
to the Sol i di fi cati on Demonstration Project. 

� descri ption of the radi ati on p rong and our analys i s  of it is gi ven 
in the attached pages . I t  i s  NFS ' i nterpretati on that the radi at i on pattern 
is due to regular re leases of ces i um  from the reproces s i ng bui l di ng stack. 
This i nterpretation cannot be true because the prevai l i ng wind di rection i s  
not northwes t. The ces i um  radiation pattern reported by EG&G can have only 
two .poss i b l e  causes . It can be due to a s i ngle puff from the stack whi le 
the wind was bl OWing i n  the Northwest di rect i on ,  or it can be due to under
ground migration from the reprocessing bui l di ng/buri al ground complex. NFS 
has never reported a radiation puff from the stack and i t  has never appeared 
in any Inspecti on  Report or any offi cial  agency document , ei ther by the State 
or Federal government. I f  DOE has evi dence of a rel ease of radi oacti vi ty 
from the stack l eading to thi s  radi ati on patte rn ,  thi s  shou l d  be so stated 
i n  the EIS. " s amp l i ng program, measuring so i l  s amp l e s  wi thi n  and outs i de 
the p l ume  equal dis tances from the stack, should qui ckly determine whether 
thi s  radioacti vi ty i s  on the surface or IInderground. 

The C l ub be l i eves that the radi oacti vity i s  mi grating underground 
along a sand/gravel lens whi ch  underl i es the ent i re s i te about 50' be l ow  
the surface . I f  n o  pattern i s  detected i n  the soi l s amp les menti oned above, 
then water s amp l es from th i s  l ow- lyi ng sand strata should be taken , part
icul arly at the homes at the i ntersection of S chwarz and Dutch Hi l l  Roads . 
Some of these homes have deep wel l s .  

1f i t  i s  deternrtned that radi oacti vi ty i s  moving al ong deep sand/gra
vel lens , this has rami ficati ons for the West Va l l ey EIS and the project. 
It impl ies to us that the haz�rd of leaving a contami nated high level waste 
tank at the West Val ley s i te i s  g reatly i ncreased and that Options 3 and 4 
must be discarded. It a l so i mp l i es that the burial grounds must not be used 
for addi tional low level wast�s whi ch may be generated by the proj ect. This 
is because a recogni zed pathway exists for radioacti vi ty to reach Catta raugus 

·Creek in a short time peri od. Previ ous esti lllltes by the company. that water 
would IIIOve to the nearest waterway in 38,000 years must then be di s-
lli ssed . si nce ces i um ,  !lot water, wou l d  have moved 1� arl les i n  10 years . 

In discus s i ng the i mp l i cations of EGIG 1183-1782 , DOE must di s cuss 
why the i nformati on on the aeri al survey was not factored into other DOE 
studies , incl udi ng the EIS . DOE should a l so di scuss why this i nformati on 
was not released to State agenci es . Is there other infol"llllt i on  whi ch DOE 
is withholding from the publ i c  regarding Wes t  Val ley? 

Q 
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Le t te r  28 

west Va lley Program Orfice 

104 Davey Lab . 

Penn State Univ. 

University Park 

Pa . ,  16M2 

211 October 1981 

Ofnce of :!aste O'Oeratiolts and Technology 

NE - 320 

Nuclear " a ste I,�nagement and Fuel :ycle Programs 

U . S .  De�artm �nt of Energy 

" :a shinr:ton, D .  C . ,  20545 

Dear ;"est 1a lley Program Offi ce : 

Enclosed are my comments on the Draft Environmental 

Imo:act Statement on �est Valley ':!aates . ?lease note thp. t  the 

o�inions and calculations expres sed are not necessarily 

those of The Pennsylvania State University. I would hone to 

obtain a C 1 ny of the FEIS when it becomes availabl e .  

Sincerely, ')V� a �  
Wm . 1 .  Lochstet , °h . D .  

28-1 1 
28-2 1 

Lon« Tera Consequences or 

Disposal ot �est Valley 

�astes 

by 

William A. Lochstet 

The Pennsylvania State Universit,.. 

October 19111 

The D eoartment or &lera us a tt_r>ted to evaluate the 

environmental and health imnacts of the radioa ctiTe wastes 

at West Va lley in its Draft Envi ronmental Illmact Statement 

( Ref. 1 ) .  These im�acts are evaluated for the first 10 ,000 

years to be as high as 120, 000 person -rem for the no action 

case ( Table 4.16,  P. 4-) 4 ,  Ref. 1 ) .  The risk per year thereafter 

is estimated to be 2 person-rem per year f� the same case. 

no indication i s  made for how long this risk would continu e .  

I f  this risk were t o  continue for only 100 ,000 years , t h e  risk 

after the year 10 ,000 would exceed that before. Thus there is 
an arbitrary cutoff in time which is not based on reality. 

Similarly, in section 4 . 1 . 7  ( P. 4-3 0 ,  Ref. 1 )  it is noted that 

only the oanulation Within SO km is considered in evaluating 

the hea lth conse�uences . This is done in direct conflict to 

the APS review of major rea ctor accidents ( Ref. 2 )  which shows 

that even though the dose per nerson is less at lar�er distances , 
there are many more peonl e ,  so that the exposure in person-rems 

in the outly1n� re«!on is larger. The draft EIS ( Ref. 1 )  does 

use the linea r ,  non-threshold relationship between radiation 

doses and health effects ( Ref. 1 ,  P. 4-) 6 ) , as i. should . 

The conseouences of several speciric long lived isotones 

haTe been recommended tor consideration ( Ref. ) , P. )t and 2 ) .  

• The opinions and calculations contained herein ary .y own , and 

not necessarily those of the Pennsylvania State University , 

which affiliation is given here tor identifi cation purposes 
only. 
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28-3 1 The iodine - 129 is a s�ecific i so tope suggested here . Iodine -

129 is not even mentioned in the tables of composition ( Tables 

B . 2  and B .4 , Ref .  1 , ) .  This i s  an imnroper omi ssion. 

From fi�e 4 . 1  ( Ref. 1 ,  P . , 4-) ) it would arpear that the 

iodine -129 inventory i s  about 4 curies. Thi s  material will 

presumably be placed in the Federal Hi�h l evel �a ste depository, 

28- 4 1  al thou�h that i s  � unclear. In parti cular , Iodi�e would be 

vanorized in a heating nrocess & such a s  vitrification or 
calcina tion. This situa tio� should be addrpssed in the 

28-5 1 Final El S .  It is a l so unclear what form the iodine woul d be i n .  

The dependability of a �eolegical disposal to provide 

isolation has been described by the USGS ( Ref. 4) and the 

EPA ( Ref. 5 )  as being inadeoui t e .  Suppose the t  by pure 

chance , the denository remains sealed for a million years . 

This is much lon�er t rADl the 100C years that geologists 

might be able to predict. Further , suppo s e  that it leaks just a 

littl e ,  so t ha t  it takes another million years for the contents 
to escaoe . Thi s is about the t il.!e scale indi cated by the 
cold solubil ity of borosilicate gla s s .  To simnlify matters , 

sunnose that the.e 4 curies of iodine - 129 become uniformly 

diluted in the stable iodine of the biosnhere. I estimate 

that there may be as much as 100 billion � metric tons of 
iodine availabR to the biosnhere. This defines a steady state 

concentration diminished only by the radioa ctive dec2 Y of the 

iod1�e - 129 ( 1 7 , 000 , 000 year half life ) .  The iodine 

content of a standard t hyro i d  i s  7 milligrams ( Ref. 6 ) . 

From t hi s , the a ctivity in a standard thyroi d  can be foun d ,  and 

in turn , using the methods of I C RP publi cations 10 and 2 ,  the 

dose i s  obtained ( Refs . 7 and 6 ) .  If the w02ld nopulation 

is a ssumed to remain constant at its ore sent number of 
4 billion , the dose can be obta ined . This a s sumotion � sta b l e  

population wa s  m a d e  i n  the D El S  ( � e f .  1, P .  4-)0 ) .  I f  thi s 

dose is summ ed over the total decay of the iodine , the result 

is 1.7 million oerson-rem to the thyroi d .  Using the method of 

\'1est Valley 

Oct . 1981 

Page 3 

EPA , ( Ref . 8 )  whi ch uses the linea r ,  non-thre shold relationshio 

between radiation dose and effect , a total of 17 • thyroid 

cancers is estimated. At current ra tell , three to six of th�se 

would be fata l .  Theile health effects are unAvoidable , and will 

occur. They are also lar�e comnared to the DOE esti�ates as 

shown in sections 4 . 1 . 7  and 4 . 1 . 8  ( Ref .  1 ) .  This issue 

should be addrellsen in the final EI S .  

Another isotooe o f  imoorta nce i n  long term health effe cts 

i s  radon-222 resul ting fro� the chain decay of uranium _ 2 ) 8 .  

Th i s  nroble� i s  mentioned i n  �ge 4-2 ( Ref. 1 ) ,  b u t  the 

real resul ts of anK a ctual evalUAtion do not appear i� the 

resul t s . This is because this emi ssion of radon o c curs over a 

very long t ime ,  being governed by the 4 . 5  billion year half life 

of uranium- 2 ) 8 .  ��en this ti�e scale is a ddressed , a s  it must , 

the health effe cts are imoortant . If only about one- onehundreth 
of t � e  radon nroduced in this decay e s capes to the atmo sphere , 

as a result of un covering by erOSion , or water tran sr-ort , there 

will be about 100 , 000 deaths �hi c h  resul t .  The lung dose 

corresronding i s  4 billion oerson - rem to the bronchial enithel i um . 

28-6 1 A si�ilar , long term evaluation should aiso be made for 

Am - 241 , 0u- 2 ) 9 ,  Tc-99 , as we�e sugge sted ( Ref. ) , P .  2 ) .  

The use of borosili cate gla s s  a s  a model wa ste form i s  indeed 

unfortunate since i t  has been nointed out by �lcCarthy et al 

( R e f .  9) th�t under the conditions exnected during the first 

fe>: years "f burial in a salt derosi t th'? t suc�. gla s �  woul d  
di sinte�ra t e .  A l so , considering the ) O  years i t  t o �k to 

rea l i z e  thnt gla s s  i s  n"t good enough , it is hard to see h"'" 

some other form is to be adequ�tel:- tested by 19$4 . Cimsideri:Jg 

these uncerta inties , it a would seem orudent to ch"ose some 

interim wa ste form . The a g glomerated ca lcine would . seem to 

have more orotection from being carried around by air current s ,  

and also leave a s  mauy a s  possible ootions available for t h e  future . 

It is hoped tha t DOE will meet its obligations under NE"'. 
to consider t�ese i ssues in its final El S .  

c;; 
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Letter 29  - No response requi red . 

ltD 2 30% 415 
3197 7est ?ive �le �d 
.Uleg!l!lY, ::ew York 14706 
Ccto ber 28, 1981 

Vest Vally Program Ottice 
Ottice ot 7aste Operations and Technology 
1G-320, �cleazo 7 .. te IlaDagemant and Pual Cycle Procrama U.S. d.partmltl1t ot Eaergy 
V&Ihin&-ton, � . C .  20545 

Ge�tle"6n: 

� Au�st 1981 I received t:e Environmental Impact Statece�t 
:;0 . X<=/:c:IS-0081D �d a tint days later , an i�troduction to t�e 
";est Valley D.�ol:.8tration Project ::0 . DC:c:;m:-0016 .  I was sur
pris.d to !ind mya.l: on your mailing list �t I teel t�at t�s is a 
very ir.Iportant proj ect , theretore ,  I gave it what time I coul.d . I 
tailed to read the entire statement but I attend t�e heazoing wlU.ch was held in the achool at Vest VaLley o� Septecber 26, 19S1 . 

I ... crposed to a great d.al ot �o�,a�io� � a very short 
tim.. I am not a DUcl.azo scientist , my hearin& a little less t� 
no� and I ! •• l that many ot �. people i: t:e hearin& �i! :ot 
talk loud enough to b. e&8ily heard by people with �ormal �earing. 
Por whatever the re .. on I probably Dined SOI1l. i::lporta:!t parts 0: 
t:e prosrla. I did coca away !rOD 7 •• t Valley wit: t�. teel1:g 
that t!1er .... p.ople in �e �uclear SarTic. that teel that they C8.!l 
cop. safely wit� the 7.st Valle� proble�. It tr..se people �o 
ind •• d �ow �ow to prop.rly handle this task I t •• l that they 
s:cul.d c�ooe. the b.st m.�od ot cl.an1:6 up t�s tacility at the 
l.ast coat to the tazpayer. I do stress t�t I wi.: to see a to� quality job do� • .".n it it is costly. I liv. sooe twe:t:,· to 

. 

t:>.1:-.,- ::1l.a di.tant �oo "est Valley �d in a di�!'.rent _te::,a1lec! 
b".tt I stUl 3ve conce= tor those who maybe in sreater c!a::ger 
t':ar. I. Th. i:l .. t Val!ey regicn dr�s L"lto the Cat"tazoaUl;U8 ::reek 
wllic:':' 1:1 turn er.tpties L"lto La::. Erie. I th1.:1.'c t3t it is v8::'7 1111-
.,ona:t t;l&t !UI �erous UlOu:t ot radioactiv. �te::-ial is allowel! 
to aic;rate �to Lak. :<:ri.. n. _ter trOD Lake Eri. ev.nt�ly 
r.ach •• �e AtlaDtic Cc.an byway ot �e ::iac;ara lUver , Lake C�tario 
a:d the St. Lawrence liver. Cities alo� this ro�t. use t!Us w.ter 
tor tr.eir r-ncJ.ci:pal _teo I teel t!:at t�ey are .ntitled to a sare 
_ter .. .:pply a:d anyth1nc Ie .. i. ::.ot good u.o�. 

I would :ave you do tlli. job in t�e ve::-y b.st _y po.si�l . ,  
not only :0::- �ose no �  alive bu t  tor "e:eratiol:.8 as j.t un!:c:::: . 
I would not ap;roTe ot �y slip shod =et�od. "hic� could �e COD�el! W n.e� the !loor ' l  dirt 1Uld-=eath t:e � .  

�cerely YO'lZ'I , 

'lf� &. �.M4I 
V-=o� E. Pield 

c;) 
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Le t t e r  30 

u.a�t o� Eu.I:s7 Aa.1nUl't Searetaz'Y ror flualear BIlerQ OU10. o� lIIIcletlZ' Wut. �_qt 1fuIWI&"toJl. D.C. 20545 

.1_ :PwIal& l!az 142 .upill.. JIr 14805 Oatober 28. 1 981 

eo.ant. R& I:E!A:'! !lEIS LOHl !EIIY: )l,l.BG:EI·� G,] LIQUID HIGH 4'"'T!:L RlllID.lcnv::: 'If.lS'!ZS S'.rClUJ) U • • •  WEST V.LU.:E:! .1ulJr 1 981 

Dnr Sir: 

!be l11.t01'7 IIDd ?r .. lIDt 111 tuat10n or th' W.llt Valle,. 111 te hall 
481D:l2IIItrate4 tbat opt1d.lltic UInIIII::ti�!1III __ proTOn ";0 b. �

ted in th& degru or their opt1ll111111. ·lJewR prob1_ are constant� y 

r01D1d tc ban dllTe10�ed v1.t!1 relll?ect to local geoloST.gr�ter. 

the I11gh lent1 ,<alit. tazIkJI. IIDd local oontam::-tion. Recently 1t 

hall been d1IIc�ec1. that ra4ioactin.t;r 1nc1udbg .... 1 __ 1 '7 hall 
III1gnte4 mw:h f'IIrther thaZ1 predicted • .lD7 DEIS am the l'EIS should 

be based _ the ro:u.-1nC: 
30- 1 1  1 ..l  cOlllPlete nal\:8.t!= .,r II1te geoloO'· ad �loO'. 

30-2 1 2 •. �e tulJ. �e o� U21C&rta1ntiell &IIsociated v1. th "fU'1� O;'t:!.Ollll 
IIDd strateg1e. IIDd a"l'01dauoe or onr-00Dr1denoe in predictiou made. 

30-3 / 
I 

3 • .lll lIOe�o. ror a rupture or the 111gb lentl waate tank . l .'s. 

or coolant in the spent �.1 storaGe pool. ad trans�rtation accidents 
1ncl'llA11llc the _lit p8I1S1.l!d.IltiC IIDd " theoret1c&ll:r" 1lII"oell1ble ones. 

30-4 1 4 • .In aaal7B111 o� the errecta or 1ow-leTel ra4iat10n 1nclud1!1G 

tholle mare 118"I'Wre thaZ1 the general.l,. accepted BZIR report. 

30-5 1  �. a 4er1n1ti_ o� tecl:m1oai t_ IIUCh &II ·nperDate" and 
otnl.t:l'1.tllgati_. DEIS ' ill gmer&! IIDd tI11a one. in J?Brtj.cnal.ar'; wen deal.1llg 

nth a 111ghJ.,. tecl:m1cal aub� eat lIZ'e )M1o&l.l,. \lZll'ea4ab1e 117 the non-
techn10al E��� 
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Letter 33  

UNITID STATIS 
" ..... � IIlI·"""''''o 

... �.'.;, - r i""1 (  0 : 1 __ . ; 
NUCLEAR REGULATORY COMMISSION 

...... 'NIITD". D. c. _  
. - . �, .. ' . '-" .o� 

? • • • • •  

West Val l ey Program Office 
Office of �aste Operati ons 

and Technol ogy 
Nuc l ear Waste Management 

and Fuel Cycl e  Programs 
U . S .  Department of Energy 
Washi ngton, D. C. 20545 

Gentlemen: 

OCT 3 0  1981 

We have revi ewed the Department of Energy ' s  ( the DOE ) draft envi ronmental 
impact statement ( DE I S )  for the "Long-Term Management of Liquid Hi gh-Leve 1 
Radioactive Wastes Stored at the Western New York Nuc l ear Servi ce Center , 
West Val l ey , "  DOE/EI S-008 1 D .  Our specifi c comments on the DEI S ,  whi ch are 
attached , are i ntended to improve the accuracy and c i ari ty of the final 
envi ronmenta l impact statement. 

As stated in the DEI S ,  the bas i c  deci s i on being consi dered by DOE in thi s  
impact statement i s  "whether to construct and operate faci l i t i  es necessary 
to sol idify the HLW stored at West Va l l ey . "  ( p .  1 -3 ) . In making thi s  
dec i s i on ,  the DOE consi dered the envi ronmenta l effects of four a l ternati ves 
which i ncl uded ( 1 )  on- s i te proces s i ng of the l iquid wastes to a ,termi nal 
waste form, ( 2 )  on- s i te process i ng of the l i qu i d  wastes to an i nterim waste 
form, ( 3 )  i n-tank sol idifi cation, and ( 4 )  no action. DOE wi l l  identi fy i ts 
preferred al ternative in the Record of Dec i s i on which  wi l l  be publ i s hed i n  
the Federa l Regi ster in 1 982 after the pub l i c  and government agenCies have 
had �rtun l ty to comment on the DEIS and after a final EIS  has been 
i ssued. 

It  i s  our view that the bas i c  dec i s i on being consi dered by DOE in thi s  DEIS 
has a l ready been made by the West Val l ey Demonstration Project Act (WVDPA 
or Act) . The Act mandates that DOE sol i dify the h i gh- level radioactive wastes 
at West Va l l ey and transport the sol idified waste to an appropriate Federal 
reposi tory for permanent di sposal as soon as feas i bl e .  Thus , the primary 
deci s i on bei ng consi dered by the DEIS has been rendered moot by the WVDPA. 

The WVDPA wi l l  have a major impact on the overal l  program at West Va l l ey .  
Apparently, most of the DEIS was prepared pri or t o  the enactment of the 
WVDPA and , therefore, does not refl ect the current status of the project. 
Indeed, DOE acknowledges in the DEIS that several important deci s i ons wi th 
respect to the West Val l ey project have not yet been made. 

OCT :; 0 1981 
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In our revi ew  of the DEI S ,  we have i denti fi ed several important dec i s i ons or 
i ssues that have not yet been adequately dea l t  wi th i n  the E I S .  These are 
l i sted below. The DOE shou l d  do an assessment of these dec i s i ons or i ssues 
and exp l a i n  how it i ntends to resolve them. We bel i eve that the Memorandum 
of Understand i ng ( MaU ) 1  recently executed by our respecti ve agencies , and 
requ i red by the WVDPA, i s  an appropri ate mechan i sm by whi ch the NRC can 
review, cri tique,  and analyze these major dec i s i ons or i ssues . For each 
of the major dec i s ions or i s sues i denti fi ed bel ow ,  i t  is reques ted that, 
�rior to making the final deci s i on ,  DOE make avai l a b l e  an eval uation whi ch 
sets forth the OPti ons consi dered and the environmenta l effects (wi th 
parti cu lar empha s i s  on potenti a l  radiological  i mpacts ) of proceed i ng wi th 
each OPti on considered. These eva l uations shou l d  be submi tted to the NPC 
for review and comment as part of the cons u l tation process requi red by the 
WVDPA. 

The s i gnifi cant deci s i ons or i s sues which we have i dent i fi ed  are briefly 
described below. 

1 .  New sol i di f i cati on faci l i ty vs . modi fi cation of exi sting 
reprocessing facl 1 1 ty 

A dec i s i on that must be made by DOE i s  whether the exi sti ng 
reprocess i ng faci l i ti es ,  wi th appropriate modi fi cations , wi l l  
be used for the sol i di fi cation of the l iquid high- l evel waste 
or if a new sol i d i fi cation faci l i ty wi l l  be constructed . The 
DEIS addresses thi s  subject (see pp.  2-30 and 2-31 ) to some 
degree but states that the final deci sion on thi s  matter wi l l  
not be made unti l l a te i n  1 982. The i nformation and data set 
forth in the DEIS  are not adequate to eva l uate and compare the 
two opti ons . 

2.  Di sposal  of l ow- l evel waste onsi te v s .  offsi te 

Al ternative si tes for l ow-l evel waste di sposal are not examined 
in suff i c i ent depth. The various a l ternatives shou l d  be thoroughly 
assessed wi th due consi deration gi ven to the fact that a di sposal 
s i te exi sts at West Val l ey and the nature of the wastes resulting  
from the West Val l ey cl ean-up. 

3 .  Characteri zat i on o f  l ow- l evel wastes 

The West Val l ey project wi l l  generate a l arge amount of l ow-l evel 
wastes . Many of these wastes wi l l  be unique or speC i a l  compared 
to l ow- l evel wastes whi ch are routinely di sposed of at commerci al  
l ow- l evel di sposal s i tes . Based on the i nformation presented i n  
the DEIS ,  we wou l d  b e  unable t o  determine i f  the l ow- l evel waste 
wou l d  comply wi th the requirements of our proposed regulations on 

IHemorandum of Understanding between the U . S .  Department of Energy and the 
U . S .  Nuclear Regul atory Commi s s i on ,  West Val l ey Demonstration Project dated 
September 23 , 1 981 . 
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l ow- l evel waste d i s posal ( 1 0 CFR 6 1 ) .  We bel ieve that the eElS 
has not gone far enough i n  descri b i ng the characteri stics of l ow
level wastes so that spec i a l  or uni que wastes can be identified 
and the need for spec i a l  processing, packaging and d i s posa l  
operations c a n  b e  exami ned. 

4 .  Devel opment of packages for high-level waste 

The WVDPA requi res that DOE , as part of this program, deve l op 
containers sui ta b l e  for pennanent disposal of the high- l evel 
radioactive waste sol i d i fi ed at West Val l ey [See WVDPA , Secti on 
2 ( a ) ( 2 ) ) .  The DEIS presents essenti a l ly no i nformation on these 
contai ners . Gi ven the importance of these contai ners from the 
standpoi nt of the WVDPA, as wel l as the proposed regu l at i ons of 
the NRC ( I O ,CFR Part 60 ) ,  DOE should i dentify, thorough l y  exam i ne ,  
and compare al ternative contai ners . 

F i na l ly ,  we recognize that the HOU wi l l  provi de a mechan i sm for us to 
receive the infonnation we need to ful fi l l  our respons i bi l i ti es as set forth 
in the WVDPA, and that the attached specific comments on th i s  eElS wi 1 1  not 
prec l ude the NRC s taff or the Commi s s i on in any way from obta i ni ng that 
i nfonnati on . We appreciate being afforded the opportunity to comment on the 
DEIS and wou l d  be wi l l i ng to di scuss our comments wi th you, if you so des i re .  

Encl osure: 
Specifi c comments 

S i ncerel y ,  

j?,.�i_./LC2. 7 rr-
Richard E. Cunningham, Di rector 
Di v i s i on of Fuel Cycl e  and 

Material  Safety 
Office of Nuc l ear Materi a l  Safety 

and Safeguards 

U. S. Nuc l ear Regul atory COllllli ss i on 

Spec i f i c  COlllllents o n  
DEIS for West Val l ey High-Level Waste 

SUlllllary 

1. Quanti fi ab l e  Impacts and Costs . p. v i i .  

33-1 1 Except for a s i ng l e  col umn i n  Tab l e  S . l ( p .  v i i i )  and a s i ng l e  row i n  T ab l e 2 . 4  
( p .  2-28 ) , the eElS provi des no i nformat i on o n  the costs of the various a l ter
nat i ves that were consi dered by DOE. The only i nformation prov i ded on thi s 
subject i s  that Al ternatives la and Ib wi l l  cost S500 mi l l i on and S600 mi l l i o n ,  
respecti ve l y ; Al ternative 2 wi l l  cost S700 mi l l i o n ;  Al ternati ve 3 wi l l  cost 
S200 mi l l i on ; and Al ternatives 4a and 4b wi l l  cost S10 �i 1 1 i on and S60 mi l l i on ,  
respecti ve l y . The basi s for these cost estimates i s  not provided i n  the DEIS.  

33-2 1 

FurtheMllore, it is stated that these cost estimates are "very prel i mi nary" 
( p .  v i i ) . S i nce economic costs can be the determi n i ng factor when envi ronmental 
effects for the al ternatives are simi l a r ,  the F i nal EIS should prov i de a more 
detai l ed and defi n i ti ve expl anation of the cost estimates. 

2. Radi ol ogi cal Impacts, p. 2x, third paragraph 

The s i ze of the popul at i on yiel di ng 30 mi l l i on cancer deaths in 10 , 000 
years should be stated. 

3 .  Nonguanti fi abl e  Factors , p.  x 

In the fi rst sentence of the fi rst paragraph after "Nuclear Regul atory COllllli s s i on , "  
add: " 1  ow- 1  eve 1 and. " 

Chapter 1 

1. Deci s i ons to be Made Later, Section 1 . 4 . 3 ,  p. 1-4. 

Paragraph 2 l i sts four .. jor deci s i ons that wi l l  be ma�e at a l ater date; 
(1) the spec i fi c  waste form for the HLW and associ ated sol i d i f ication process 
des i gn ;  (2) the f i nal decont .. i nation and decoa.i s s i on i ng procedures ; ( 3 )  the 
location and design of the Federal reposi tory; and (4) the l ocation o f  a 
regional buri al ground for l ow- l evel wastes ( LLW) i f onsite burial of the LLW 
is not used. 

Paragraph 6 states that each of these dec i s i ons wi l l  be subject to an appropriate envi ro.-nta l  rev i ew  i nc l uding suppl_nts to the EIS as necessary. 

33-3 / The final EIS shou l d  state expl ici tly the .. chanis. (e. g. , preparati on of an envi ronmental assessment , envi ronmental impact statement ,  suppl enent to an 
EIS,  etc. ) that wi l l  be uti l i zed to comply with any NEPA respons i b i l i ty requi red 

. to impl _nt any of these .. jor deci si ons .  
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Chapter 2 

1. CO!pari son of Key I!pacts, Section 2 . 1, p. 2-3 

33-4 1 Thi s section shoul d  di scuss how the di sposal of l ow- l evel wastes wi l l  affect 
di sposal capaci ty at ca.erc 1 al di sposal s i tes.  The existing c_rci a l  s i tes 
heve an avai l ab l e  capaci ty of approxi .. tely 75 lIi l l i on cubic feet. 

33-5 1 

2. CO!pari son of Key I!pacts , Footnotes, p. 2-3 

The DEIS states that an "updated env i ro ... ntal review" of the waste fOM! 
opt i ons wi l l  be prepared at the ti.e the waste fOM! sel ection is lIade. The 
fi nal EIS should exp l a i n  in detai l what 1 5  .. ant by an "updated envi ronmental 
rev i ew. " (A 1 s0 see Co_nt No. 1 ,  Chapter 1 ) .  

3. Co!pari son of Key IIPacts, Section 2 . 1 , p. 2-3 

Part of the i�acts associ ated with Alternatives la , Ib , and 2 i nvolves 
constructi ng a te.porary LLW storage faci l i ty and then shipping the LLW 400 lIi l es 

33-6 1  to a regi onal burial ground when one becOMeS avai l able.  Since there are state 
and federal ly l i censed buri al grounds at West Val l ey, the fi nal EIS shou l d  
ass� that al l LLW wastes generated by the ii!pl _ntati on o f  Al ternathes la , 
lb, and 2 would r_i n at West Val l ey. Thi s approach wou l d  be consi stent with 
Al ternatives 3 and 4 where i t  was assu.td that the LLW woul d be di sposed of 
onsite. DOE cannot justi fy transporting these l ow- l evel wastes to a regional 
burial ground wi thout evaluating the i�acts of onsite di sposal . 

FurtherllOre , si nce a regional burial s i te does not exi s t ,  the fi nal EIS shou l d  
consider the di sposal of LLW a t  exi sti ng c_rc i al and DO E  s i te s .  

4. Description and Technical Aspects, Secti on 2 . 1. 1. 1 ,  p. 2-3 

It is stated on page 2-3 that the sol i d i f i ed HLW wi l l  be contai n�d in steel 
cani sters and stored onsite. Eventual l y  these canisters wi l l  be transported 
to a Federal reposi tory for di sposal . Other than a terse description of the 
cani sters on pages 2-3 ,  the DEIS contai ns l i ttle i nforut i on on the devel opment 
of containers for perunent di sposal . Clearly , the West Val l ey DetIIOnstrati on 
Project Act .. ndates that as part of thi s progr .. , the DOE wi l l  uevelop 
containers sui table for the perunent di sposal of the h i gh-l evel radioactive 
waste sol i di fi ed at West Val l ey ( see WVDPA, Section 2(a)(2» . The l egi s l at i ve 
hi story of the Act c l arifies thi s  point to an even greater degre�. The report 
of the House Ca..i ttee on Interstate and Foreign C_rce states :  

.Under Subsection 2(a)(2) , the Secretary i s  di rected t o  deve l op containers 
sui tab l e  for the perunent di sposal of the high l evel radioactive waste 
sol i di fi ed at the Center. 

By i ncluding as part of the progr .. the requi reMnt that the Secretary 
design and construct contai ners suitable for the per.anent di sposal of 
the sol i d i f i ed waste , the scope of the project i s  expanded to i nc l ude the 
devel o�nt of containers which are sui tab l e  for the ul ti .. te di sposal of 
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the waste which are sol i d i f i ed as a part of the project. As these contai ners 
wi l l  eventual ly be pl aced in a l i censed repos itory , the Ca.mi ttee expects 
that the Secretary wi l l  devel op these contai ners in a manner which comp l i es 
with al l appl i cab l e  requir_nts of the Nuclear Regul atory Ca.mi s s i on. 
The Ca..i ttee further expects that the Secretary wi l l  cons u l t  the Nuc l ear 
Regul atory Ca.mhsion at each stage i n  the design and construction of 
these contai ners to i nsure that such containers cOllPl y  with al l regul atory 
requi reMnts and wou l d  be suitable for p l ac ... nt and ( s i c )  a l i censed 
repos i tory . "  

-

33-7 1 The f i nal EIS shoul d  provi de a description of the contai ners that wi l l  be used 
for the HLW. 

5. Description and Techni cal Aspects, Section 2 . 1. 1. 1 , p. 2-5 

For the purposes of analys i s ,  the DEIS ass�s that LLW and sal t cake wou l d  be 
shi pped 400 _i les to a regional burial ground which would be avai l ab l e  i n  
1990. S i nce a regional burial ground may not be avai l ab l e  for West Val l ey 
wastes (see section 8. 4 . 2 . 2 ,  p . 8-67 ) ,  we be l i eve that exi st i ng cOlllllercial  and 
DOE s i tes should be consi dered as we l l .  A l s o ,  by cons i dering the most di stant 
of these di sposal s i tes , the EIS woul d  bound the possible  transportation 
i!lp4cts. 

6. Long-TeM! Popu l ation R i s k, Section 2 . 1. 1. 2 , p. 2-10 

33-8 1 In the fi rst paragraph, the dose (1 rem) to an i ntruder is compared to the 
current regulatory I i _it for occupational exposure ( see 10 CFR 20 ) .  S i nce an 
i ntruder i s  not l i kely to be an occupational ly exposed worker, a 1I0re meani ngful 
cOllParison woul d be the non-occupational exposure I i_it of . 5  r .. /year. 

7. Institutional i ssues, Section 2 . 1. 1. 4, p. 2-11 

33-9 1 Whi l e  the NRC has not cOllPl eted i ts regul ati ons with respect to high-level 
rad i oactive waste , it has promul gated f i nal l i censing procedures for the 
di sposal of hi gh- l evel radi oactive wastes in geo l ogic repos itories ( F . R .  Vo l .  46 , 
No. 37 , pp. 13971-987 , February 2 5 ,  1981) and has i ssued proposed technical 
criteria for the di sposal of high- l evel radi oactive waste ( F . R .  Vo l .  46 ,  
No. 130, pp. 35280-296 , July 8 ,  1981 ) .  Furthermore . thi s  section shou l �  not 
i�ly that NRC and EPA are engaged in a joint rul ... king proceedi ng. 

8. Insti tutional Issues. Section 2 . 1 . 1 . 4 ,  pp. 2-11 and 2-12 

33-10 1 The avai l abi l i ty of a " F ederal waste faci l ity" ( referred to in Secti on 2 . 1. 3 ) ,  
whi ch woul d  be used to process the i nteri. waste for. to a teM!inal waste 
for., shoul d  be added to the l i st of i nstitutional i ssues. 

9. A l ternative lb. Sections 2 . 1. 2 . 1  & 2 . 1. 2 .  3 .  pp. 2-12 to 2-14 

The fi rst paragraph in Secti on 2. 1. 2 . 1  i ndi cates that a _uch greater vol ume of 
sol i d i f i ed HLW wi l l  have to be di sposed of in a high-level waste repository 
for Al ternative lb than for Al ternat i ve la. However , Section 2. 1. 2 . 3  states 
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that except for s. l t  cake , the nonr.di o l og i c . l  i�.cts for A l tern.ti ves 1. and 
lb would be about the sUle. Has con s i deration been gi ven to the envi ronmenta l 
and econom i c  i�acts of di sposing of the 1000 .dd i t i on.l h i gh- l evel w.ste 
c.ni sters ( i . e. , 1300 cani sters for Al tern.ti ve 1b versus 300 c.ni sters for 
A l tern.tive 1. ) in a Federal repo s i tory? These i�.cts shou l d  be described to 
pro v i de a proper coep.ri son with . l tern.tives which do not requi re . repo s i to ry .  

10. Al tern.ti ve 2, Section 2 . 1 . 3. 1 ,  p. 2-14 to 2-16 

The oEIS s tates that for Al tern.ti ve 2 ,  the HLW wou l d  be converted i nto an 
i nterim fol'll , whi ch wou l d  be ilMledi ately shipped to • " Federal waste faci l i ty . "  
Thi s  al ternati ve assumes the exi stence of some "Feder.l waste fac i l i ty" for 
the i nteri m  stor.ge and f i n. l  proces s i ng of the waste. 

33- 1 2 1 We are not aw.,.. of p l .n s  for any such " Fedl!r.l waste f.ci l i ty . " The f i nal  
E I S  shoul d describe the devel opment.l st.tus of the " F eder.l waste fac i l i ty" 
wi th respect to s i te l ocati on , schedul i ng ,  requi red .pprov. l s ,  etc. 

11. Al ternative 2, Sect i o n  2 . 1 . 3 . 1, pp. 2-14 to 2-16 

33- 1 3 \ For Al tern.t i ve s  1a .nd lb ,  it h.s been .ssual!d th.t the sol i d i f i ed hi gh- l evel 
waste wi l l  be temporar i l y  stored .t Wl!st V. l l ey unt i l  a Feder.l reposi tory 
becomes ava i l ab l e  for pe ...... nent d i spos.l ( p .  2-5 and p. 2-12 ) .  However , for 
Al ternative 2, it has been assumed th.t the i nter i m  hi gh- l evel w.ste wi l l  be 
i Mmedi ate l y  shi pped off s i te to • Feder.l w.ste f.c i l i ty .  Thi s add i t i onal 
shi pment to • Federal w.ste f.ci l i ty resul ts in hi gher r.d i o l og i c a l  i mpacts 
for Al ternative 2 ( p .  2-17 ) .  I n  ordl!r to be cons i stent with the assumpt i ons 
.ade for Al ternatives 1a and lb, the f i n. l  EIS shou l d  consider temporari l y  
stori ng the i nterim f o rm  o f  the w.ste a t  West Val l ey .  The f i n.l  E I S  shou l d  
a l so consi der proces s i ng the i nterim fol'll o f  the waste .t West V.l l ey .  

12. Al ternative 2, Section 2. 1 . 3 . 1, pp. 2-14 .nd 2-16 
33 - 1 4 1  I t  i s  stated i n  the oEI S  th.t the i nteri m  form o f  the w.stes wou l d  be processed 

i nto a tel'lli nal  form al ong wi th other HLW. Thi s .s sumes th.t the process 
dev i sed for the "other HLW" wou l d  be comp.ti b l e  with the i nter i m  waste form 
from West V.l l ey .  Th i s  secti on shou l d  prov i de a b.s i s  for ev. l u.t i ng th� 
l i ke l i hood of the termi nal procl!ss i ng f.ci l i ty bei ng co�.t i b l e  with both the 
i nterim fol'll of the West Val l ey w.stes and the other HLW. 

13. Al tern.t i ve 2, Section 2 . 1. 3 . 1, p. 2-16 

33- 15 \ The l ast par.graph states: " The total t i me  to cOilpl ete the .ct i v i t i e s  at West 
V.l l ey would be about thl! s_ for al tern.tivl! 2 as for .l tern.tive 1a. " T h i s  
does nat con s i dl!r that i n  Al tern.ti ve 1 .  t h e  w.ste fol'll aay not b e  s e l ected 
unti l .fter • repo s i tory s i te i s  sel ected , whi l e  in Al tern.t i ye 2, a waste 

; form c.n be sel ectl!d before th.t time. 

14.  Rad i o l ogical Iapacts , Sl!c t i o n  2 . 1. 3 . 2,  p. 2-17 

33 - 1 6 1 The anal y s i s  of rad i o l ogi c.l impacts for Al tern.t i ve 2 ( I ntl!ri. w.ste form) 
ass�s th.t the i nteri. waste wi l l  be shi pped first to • Feder.l waste f ac i l  i ty 

33- 1 6  
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.nd u l t i m.tely to • Feder.l repo s i tory. The .dd i t i on.l s h i PNnt to the Federal 
w.ste f.c i l i ty c.uses the r.di o l og i c . l  i mp.cts for th i s  . l tern.tive to be 
gre.ter th.n Al tern.ti ves 1 • •  nd lb. The f i n.l  E I S  shou l d  determine the 
r.d i o l ogi c.l i�.cts of Al tern.ti ve 2 by assUlli ng tt,.t the i nteri m waste 
,.... i n s  ons i te .nd i s  not shipped to • Fed ... l waste fac l 1 fty ( see Coment '13 , 
Chapter 2 ) .  

-

15. Insti tution.l I s sues, Section 2. 1. 3 . 4 , p. 2-17 

33 - 1 7 1 Th i s  section of the oEIS does not .ddress the extent to wh i ch the i mp l ementat i o n  
of Al tern.t i ve 2 ( I nterim w.ste f o rm )  wou l d  comp l y  w i t h  t h e  West V.l l ey Oemon
str.t i on Project Act (WVOPA ) .  The f i n.l  E I S  sho u l d  d i scuss the extent to 
whi c h  the WVOPA would h.ve to be modi f i e d ,  i f  at .1 1 ,  i n  order to i mp l ement 
th i s  .l tern.ti ve. 

16 . Insti tut i on.l I s s ue s ,  Sec t i o n  2 . 1 . 3 . 4 ,  p. 2-17 

33 - 1 8 1 The pos s i b l e  negoti .ti ons wi th .nother st.te for tempor.ry storage of the 
i nterim form w.stes , wh i ch i s  l i sted as an i s sue i n  Sec t i o n  2. 1 . 3 . 4 ,  wou l d  not 
be necess.ry if the i nterim form of the w.ste were tempor.ri l y  stored at West 
V.l l ey .  

1 7 .  Insti tuti on.l I s sues , Sec t i on 2. 1. 4 . 4 ,  p. 2-20 
33- 1 9 1  I n  Al tern.tive 3 ,  the l i quid hi gh- l evel w.ste wou l d  be mi xed wi th cement and 

other add i t i ves , poured b.ck i nto the ex i st i ng t.nk, and l ef t  ons i te .  The 
oEIS i ndi c.tes th.t NRC l i cens i ng would be requi red to i mp l ement thi s a l ter
n.t i ve. Al though the NRC cou l d  not b.se • l i cens i ng dec i s i on upon the l i m i ted 
qu.nt i tative d.t. supporti ng Al tern.ti ye 3 th.t is provi ded in the oEI S ,  we 
bel i eve th.t i t  i s  h i gh l y  unl i ke l y  th.t A l ternati ve 3 ( I n-T.nk So l i di f i c.ti on) 
would coeply w i th our proposed regul.tion s  (e. g. , conta i nMnt time, ,..lease 
rate, groundwater tr.vel t i me ,  etc . ) ( See FR Vo l .  46 , No. 130 , pp. 35280-296 , 
July 8 ,  1981 ) .  

18 .  Insti tuti on.l I s s ue s ,  Section 2. 1. 5 . 4 ,  p. 2-22 

33-20 \ Thi s sec t i on of the oEIS does not .ddress the extent to wh i C h  the i mp l ement.ti on 
of Al tern.t i ve 4. (No .ct i o n ,  Oel .y 10 years ) wou l d  compl y  wi th the West 
V. l l ey oa.onstr.ti on Project Act (WVoPA ) .  The f i n. l  EIS shoul d di scuss the 
I!xtent to whi ch the WVoPA wou l d  h.ve to be modi f i ed in ordl!r to i mp l ement th i s  
.l tern.t i ve .  P.rti c u l . r  cons i der.tion shou l d  b e  gi ven t o  Sec t i on 2 ( a ) ( 3 )  of 
the WVoPA whi ch states th.t " the Secretary sh.l l ,  as soon .s feas i b l e ,  transport, 
in .ccord.nce with appl i c.b l e  prov i s i ons of l .w ,  the w.ste sol i di f i ed .t the 
center to .n appropri ate Federal repo s i tory for pe ...... nent di sposal . "  

1 9 .  Al tern.ti ve 4b, Sec t i o n  2. 1 . 6, pp. 2-22 to 2-27 

33- 2 1 1 The oEI S  st.tes th.t Al tern.tive 4b (No .ct i on )  woul d not requi re decontami nation 
.nd decommi ss i on i ng or the construction of new f.c i l i t i e s .  But e.rl i e r ,  th i s  
section states th.t eapti ed t.nks would be f i l l e d  wi th concrete and new t.nks 
would be constructed. Thi s app.rent i ncons i stency shou l d  be c l .ri f i ed .  A l s o ,  
i n  Table 2 . 3  o n  p.ge 2-27, Al ternati ve 4 b  i ndi c.tes that n o  decontUli n.tion 
.nd decommi u i on i ng is requi red for thi s .l tern.t i ve. 

C') 
I 

N 
lJ1 



6 

ZO. Institutional Issues, Section 2. 1. 6 . 4, p. 2-25 

Thi s section does not .. ntion the West Val l ey D.-onstrat i on Project Act which 
requires the Secretary to " so l i d i fy ,  in a fol'll suitable for transportation and 
di sposa l , the hillh l evel radioactive waste at the Center" ( Section 2 ( a ) ( 1 » . 

21. New F aci l i ty, Section 2 . 2 . 1, p. 2-30 

33-22 1 In di scuss i ng the advantalles of constructi nll a new sol idi fication fac i l i ty 
i nstead of .adifyinll the existing faci l i ty ,  two advantages are not mentioned. 
They are (1) workers would not be exposed to radiation during construction of 
a new sol i d i f i cation faci l i ty and (2) the added expense of construction i n  a 
contai nated bui l di nll would be avoided. 

33-23 

22. Hew Faci l i ty, Section 2. 2 . 1 ,  p. 2-31 

The dec i s i on on whether a new fac i l ity wi l l  be constructed at the West Va l l ey 
site for waste sol idi fication or the exi sti nll faci l i ti es wi l l  be modi f i ed i s  
expected to be .. de by l ate 1982 ( p .  2- 31 ) .  Wi l l  thi s  EIS support such a 
deci sion, or wi l l  DOE conduct a separate NEPA review? If it is the forme r ,  
then the f i nal EIS shoul d  describe the t wo  systells and the i r  envi romoental 
i..,acts in greater detal 1 .  If it is the l atter, the f i nal E I S  should describe 
the .. chanis. ( e . g. , envi ro�ntal assess .. nt , draft E I S ,  suppl .. ent to E I S ,  
etc . )  that wi l l  b e  used t o  satisfy NEPA respons i b i l i ti e s .  

Chapter 3 

1. Geo l ogy and Sei smi city, Section 3 . 1. 2 ,  and Hydro l ogy, Section 3 . 1. 3 ,  pp. 3-1 to 3-8 

The section on lIeo l ogy ,  seismicity, and hydro l ogy are suffici ent for the 
purposes of the DEI S .  The NRC Staff has underway confi l'llatory research contracts 
with the U. S .  Geo l og i ca l  Survey and the Hew York State Geo l ogical Survey to 
obta i n  an i8Proved understandi nll of these s i te characteri stics.  We expect 
that thi s i nformati on , currently being obtai ned, wi l l  ass i st in develop i ng 
i8Proved pathway .ade l s  for analyzing both short-tel'll and l onll-term radiolog i cal 
i8Pacts for both hi llh- and l ow- l evel wasta di sposal . 

2. Ecology and Land Use, Section 3. 1 . 5, p. 3-10 

33-24 1 Thi s  section lIi ves a lIeneral description of the entire site and refers to 
Fillure 3. 3 for specific features . Fi gure 3 . 3 ,  however, does not i denti fy the 
ten acre parcel that would be i8Pacted by the proposed action nor does i t  
del i neete s a.e  o f  the natural areas di scussed i n  thi s  section. 

3. Ecology and Land Use, Section 3 . 1. 5, p. 3-10 

33-25 1 Parallraph 4 ,  sentence 3 states that "There are no fl oodplains ISsoci ated with 
the onsite streus • . .  " . Th i s  stat ... nt confl icts with Section 3 . 1 . 7 . 2  which 
statu that "Archai c  s i tu are a l so to be expected al onll the f l oodp l ai ns of 
Butterml 1 k  Creek, which crosscuts the pl ant property . "  A l so ,  F i llure 3 . 4  shows 
a floodp l ai n  associ ated with a creek at West Val l ey. 
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Even i f  there are no f l oodp l a i ns associ ated with the streus , the s i te could 
st1 1 1  fl ood as a result of overf l ow frOll the wetl ands and bog l akes. The 
fl ood potential cou l d  be .. val uated by cOllparinll the constructi on site e l evation 
to the 100 year and 500 year f l oodp l a i n  el evati ons. 

1. Figure 4 . 2 ,  p. 4-6 

Chapter 4 

33-26 1 Fi gure 4 . 2  shows various pathways by which radi oactivity could reach hu.ans. 
The fi gure shou l d  i nc l ude three addi tional pathways: 

a. i rrigation could transfer radi oactivity frOll water to SOl 1 ;  

b .  radioactivity could b e  resuspended froll the soi l  i nto the at.osphere . 
( S i nce .ast actinides are .are hazardous when i nhal ed than when i ngested , 
thi s  .. y be a particularly s i gni ficant OIIi ss i on) ; 

c. velletati on could assi.i 1 ate radionuc l i des di rectly frOll the water ( e . g . , 
sprinkler syste.s ) rather than froll the 10 1 1  al one. 

2 .  Radi o l ogical Impact AssesSilent, Section 4. 1 . 3 ,  p. 4-7 

33-27 1 In the second paragraph , the llroundwater .adel used to Isti .. te doses at a 
regional faci l i ty should be referenced. If the parameters used are for the 
West Va l l ey site, the EIS shou l d  state thi s  and expl ai n why these parameters 
are representative of a regional buri a l  ground. 

3. Rad i o l ogical I!pact AssessDent, Section 4. 1 . 3 ,  p. 4-7 

33-28 1 Li nes 6-12 state that dose coo.i �nts froll at.ospheric and l i quid effl uents 
were derived froll the radio10ll i ca1 exposure .ade l s  of Rellul atory Guide 1. 109. 
The mode l s  of Regul atory Guide 1. 109 are i ntended to describe the re l at i vely 
short- l i ved nuc l i des present i n  reactor effl uents . For the longer- l i ved 
nuc l i des present i n  hillh-1eve1 wastes , a .ade1 si.i 1 ar to that described i n  
HUREG/CR- 1636, Vol . 1 would be .are appropriate. 

4 .  Tab l e  4 . 3 ,  pp. 4-11 to 4-15 

33-29 \ The body of the OEIS shou l d  exp l a i n  the bas i s  for the assUIIPti ons and analyses 
which l ed to the n ... rical val ues shown in Tabl e 4 . 3 .  For exMIP 1 e ,  the text 
shoul d  describe: 

a. l i qui d/lias partition coefficients ; 

b .  

c. 

the process equi plllnt decont.Mination factors (OF ' s )  used i n  the release 
.ade1 s and the references for thei r  sel ecti on; 

the bas i s  for the vo1 ... s and usses of spi l l ed uteri a l  a ..... d in the 
process i nc1 dent cQ8Putat ions . 
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5. Table 4 . 3, p. 4-12 

8 

The final EIS shou l d  substant iate the overal l cal c i nation fac i l i ty OF of 
1 x 1013• The particul ata OF c l ai .. d for the N�ort �s Industrial Corpora
tion (1II1 )  calciner (with a HEPA fi l ter) is 1. 8 x 10· . Tile NNI cal c i ner OF 
cla1.ad for iodine is 1 x lOs. (Aeference NNI "AWA-1 Aadwaste Vo l um.  Aeduction 
Syste.- Topical Report ElINNI-Tl-7-NP. ) 

6. Short-Ter. Rel eases of Radionuc l ides , Section 4. 1. 4 ,  p. 4-16 

In the last paragraph, the correct date for the l atest vers i on of Regul atory 
Guide 1. 112 i s  May 1977. Thi s vers i on does not provide speci fic OF ' s  but 
instead references NUREG-0016 and NUREG-0017 which prov ide OF ' s  for various 
8WR and PWA radwaste process i ng equip.ant. 

33-31 1 These OFs are based on actual operating experience of l ight water reactors 
(lWA) and .. y not necessari l y  be app l i cab l e  to u.e at West Val l ey. The EIS 
should explain why the.e OFs are appropriate for West Val l ey release cal culati ons . 

7. Short-Ter. Radiological IIPacts, Section 4 . 1. 6, p. 4-28 

33-32 1 8eginn1ng on l i ne 9, the OEIS states that the cUllulative ri sks estillated to 
result fro. sabotage and an airplane crash would be nul l i fi ed when the HlW i s  
sol i dified. Thi s  section shoul d  explain why so l idi fi ed HLW could not be 
dispersed by sabotage or by an airplane cruh. 

8. Tables 4 . 12 ,  4 .. 13, 4. 14, 4. 15 and 4. 16, pp. 4-31 through 4-34 

The final EIS shoul d  provide a technical bas i s  for the val ues presented i n  
the.e tab l es .  For exa.ple, 

33-33 , a. 

33-341 b. 

33-35 1 c. 

9. 

In Tabl e  4. 12 ,  under "Ons i te Dec.,..i ssioning , "  the nUlllber of peop l e  
affected by i ntrulion events (5-10) s e  .. 1 very s .. " .  Were not l ong-ter.. 
food pathways cons i dered? 

In T�l e  4 . 12 ,  the probabi l i ty of dri l l i ng i nto a F ederal resposi tory 
(5xlO ' /year) s_s very l ow. The f i nal GElS for "Manag_nt of Caa.ercial ,y 
Generated Radioactive Wa.te" (DOE/EIS-0046F Vol .  1 ,  p. 5.87) cou l d  not 
assign an overal l probabi l i ty to this event and concl udes that "The 
probabi l i ty that dri l l i ng wi l l  occur s_here on the repos itory s i te i s  
hi gllly uncertai n. " .  

I n  Table 4. 16 ,  the popul ation risk v i a  groundwater .,igration under 
Alternative 4b (no action) would be 10 person- r..tyear , but only 70 person
r.II cUIIUlative over 10 ,000 years. How was the cUllu l at i ve figure arrived at? 

Tabl e  4. 18, p .  4-38 

33-36 1 The dose-risk factors of this taIIl e  are reuonab l e .  However, the way in which 
tbey Wllre apparently used is not. It is not appropriate to calcul ate an 
-equivalent" dose fro. equation 4 . 1 and thin to .u l ti p l y  by the factors of 
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33-36 / Tabl e  4. 18. Instead , the genetical ly signi fi cant dose must be ca l cul ated 
separately and .,ul tipl i ed by the geneti c  risk factor. The cancer ri sk shoul d  
b e  treated si.,i l arly. 

33-37 

10. Modi fi cations/Construction lapacts, Section 4. 2 . 1. 1 ,  p. 4-41 

The last sentence in the l alt paragraph states that Al ternative 4b (No Acti on) 
would have about the same construction i mpacts as Al ternat i ve 1a (Terlli na l  
Waste For. ) .  T h i s  statement conf l i cts with i nfor.ation presented i n  Tab l e  2 . 4  
(pp. 2-28 and 2-29) under the headi ngs o f  "Non-Rad i o l ogical IlIIPacts--General " 
for each of these al ternat i ves.  

11. Operations lapacts, Section 4 . 2 . 1. 2 , p. 4-41 

The thi rd  paragraph on page 4-44 states: 

"The rates and UIOunts of el ectri c i ty ,  water (taken froll exi sting we l l s ) ,  
and natural gu are expected to be si llli l i ar to the rates and UIOunts used 
when the nuclear fuel reprocess i ng fac i l i ty was operati ng. Thi s  use of 
natural resources i s  not expected to have signi f i cant illpact during the 
sol i d i f i cation progrUl. "  

Thi s  state .. nt suggests that the sol i d i f i cation fac i l i ty wi 1 1  not affect l ocal 
uti l i ty d .. ands because i t  wi l l  use the sUle amounts of water ,  gas , and 
el ectri c i ty as the fuel reprocessing p l ant ( FRP ) .  

The FRP c l osed i n  1972, S i nce then , local consuapti on of water , e l ectricity ,  
33-381 and gas has i ncreased with the growing population ( see Tab l e  3 . 1 ) .  The fi nal 

EIS shoul d  eval uate uti l i ty impacts for the years in which they wi l l  occur 
rather than assUlli ng that past condi tions w i l l  continue in the future. 

12. Operations Impacts, Sections 4 . 2 . 1 . 2 ,  p. 4-44 

In paragraph 2 on pages 4-44, the OEIS states that the LLW treatHnt faci l i ty 
would have no l iquid effl uents and that: 

"The very s .. l 1  re l eases of water vapor to the at.osphere (no exact 
estiaates are yet avai l ab l e )  woul d  not be expected to have an illpact. " 

Thi s stat ... nt appears to conf l i ct with Appendi x  8. 3 . 2. 1 , page 8-61, l ast 
sentence in the fi rst paragraph which states: 

-the only "J1, release. fro. this ( LLW treatHnt) faci l i ty would be 
gases , pri .. r y water vapor. " (ellPhui s  added) 

33-39 1 The final EIS should .. ke it clear whether the LLW treatHnt fac i l i ty wi l l  
have a .. jor or s .. l l  di scharge to the at.osphere. 

CJ 
I ...... 

N 
-...J 
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13. Al t.rnative la, S.ction 4. 2 . 1 . 5 ,  p. 4-49 and Secti on 4. 5. 2 . 2 ,  
p. 4-73 

The fourth paragraph stat.s on p. 4-49 stat.s that bi nd.rs and doub l e  contai ners 
would reduce the risk of wat.r be i ng  conta.i natad by the salt cak.. I n  addition, 
• alt cake could b. di spos.d at an arid s i t. wh.r. l .aching would b • •  i nimi zed 
by low pr.c i p i tation rates.  

14.  Wast. Disposal IMpacts, S.cti on 4. 2 . 1 . 5, p. 4-49 

On page 4-49 , the fol l owing sc.nario i s  di scuss.d i n  which toxi c  conc.ntrati ons 
of ni trates woul d  be re l .as.d: 

"--b.cause the soi l s  are so i�e .... abl e ,  it is concei vab l e  that in the 
l ong ter. water could infi l trate the tr.nch.s through the caps , di ssol ve 
the ni trate salts to toxic concentrati ons (up to 92 , 000 .gIL) , and overf l ow 
the trenches. Howev.r ,  th.re ar. sev.ral factors that wou l d  qui ck l y  
render thi s  effl u.nt nontox ic:  (1)  .uch of the overflow woul d  s.ep i nto 
the sol 1 ,  ( 2 )  onc. the rtlIIIAini hg salts .nt .... d a str ... th.y would be 
di l uted, and (3) the ni trate would be a ferti l i zer that pl ants , soi l 
al gae , and aquat i c  organis.s would quickly cons� . "  

33-40 1  ConS i dering the cl i .. te o f  West Val l ey and the fact that al l soi l s  i nc l uding 
c l ay (as wel l as artificial  barri ers) ev.ntual l y  l .ak, it shou l d  b. assumed 
that water wi l l  i nfi l trata the tr.nch.s l ateral ly as we l l  as through the caps. 
The hydrogeol ogic characteri stics of the s i te ,  d.scri bed in S.cti ons 3 . 1. 2 and 
3 . 1. 3 (pag.s 3-1 thru 3-9) suggest that the soi l s  are not " so impermeable" and 
that groundwater i nflow i s  being .ncountered in the trenches. The springs and 
s.eps in the .. rshy areas and at the .dg.s of steep gul l i .s i ndi cate l ateral 
groundwater IIOv_nt possibly along i nterti l l  sand l ay.rs or l .nses , as does 
the exi stance of Fr.nch drains in the area of the pl ant l agoons ( see Fi gure 3 . 3 ) .  
Th. potenti a l  for ni trates and radionucl i des to .i grate fr� the trenches 
within the groundwater flow systea should be address.d. 

33-41 1 Furth.r.ore , non. of the factors , quot.d abov., wi l l  " rend.r the ni trate 
nontox i c . "  In factor (l) , i f  the sol 1 is so illPerMabl e  that the trenches 
woul d ov.rflow, why woul d  the overflow seep back i nto the soi l once it l eft 
the trench? In factor ( 2 ) , reducing the conc.ntration of ni trate salts wi l l  
not render thea nontoxi c .  And i n  factor (3) , green pl ants cannot assimi l ate 
nitrates unl.ss phosphorous and carbon a ... also pres.nt. In the Lake Erie 
area, phosphorous, not ni trog.n , triggers .utrophication ( i . e . , i t  is the 
• l_nt in l east concentration).  If toxic concentrati ons of ni trate entered 
any of the creeks at West Val l .y ,  �st of it wou l d  not be "quickly consumed by 
pl ants , al gae or aquatic organi s.s . "  

lS ,  Di s osal of Toxic Substances Ni trate Sal t  Cak. S.cti on 4. 3 . 5 
pp. 4- to -

Th. DEIS divid.d the non-hi gh- l .v.l wast.s i nto three cat.gori es: (I) TRU 
wastas , ( 2 )  l ow- l .v.l wa.tas , and (3) salt cak.. Throughout the DEI S ,  it i s  
.tat.d that the LLW and salt cak. woul d  be di spos.d on-s i te i n  a shal l ow  
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l andfi l l  or at a regional buri a l  ground. ( see p. 2- 5 ,  p. 2-11 , and p. 4-48 ) .  
Th. DEIS acknowledges that "very strict criteria would have t o  be app l i ed to 
the disposal" of the salt cake. However , ·the DElS does not provide any i nfor
.. tion or analyses on the special  precautions that woul d hay. to be taken to 
di spose of the salt cake. It appears that the DEIS assu.es that the salt cake 
has the s_ phys i cal and Chemi cal characteristics as the l ow- level wastes . 

33-421 Th. final EIS shou l d  provi de a �re detai l ed analysis  and description of the 
potential  envi ronmental .ffects of the handl i ng ,  storage , and di sposal of the 
salt cake. The impact of di sposing of the s l at cake in a l ow l evel waste 
di sposal s i te should be spec i f i cal l y  addressed i ncl uding any adverse effect 
that thi s  DIY hay. on the abi l i ty to the waste forms and surroundi ng soi l s  to 
retain radionucl id.s. 

16. P l ann i ng Phi l osophy . Section 4 . 3 . 11 . 1 ,  pp. 4-67 and 4-68 

33-431 At the bottOM of page 4-67 and top of page 4-68 , thi s section states that the 
FBI wi l l  assUDe oiperational control of al l major i ncidents. The reference to 
operati onal control suggests that the FBI May di rect the conduct of radi o l ogi cal 
operations i n  the .vent of a .. jor i ncident. Unless th i s  meaning was i ntended, 
the section should be _nded to i ndi cate a IIOre narrow and prec i se l y  def i ned 
role for the FBI in the event of a .. jor security breach. 

17. Mi tigati ve Measures Common to Al l A l ternat i ves, Sect i on 4. 5 . 1 ,  PR. 4-71 and 4-73. 

33-441 a. Thi s section of the DEIS describes the DOE envi ronmental moni tor i ng 
program. It states that IIOni toring of the s i te wou l d  beg i n  at least one 
year prior to " any significant act i on . "  The final EIS shou l d  prov i de 

33-45 

b. 

so .. i ndication of what i s  .. ant by "any si gni ficant action . "  In add i t i o n .  
the DElS states that radioactive releases wi l l  "comp l y  with the Department ' s  
po l i cy and app l i cable standards. " The fi nal EIS should describe these 
pol i cies and standards . Furthennore , the final E I S  shou l d  c l early i denti fy 
those �ni toring programs which DOE i ntends to carry out after the opera
ti onal period. 

Wi l l  the miti gative transportation .. asures be undertaken? If not ,  they 
n.ed not b . ..  nti oned. The regul atory l i.its for transportati on are 
desi gned to protect the pub l i c  health and safety. Under 10 CFR §20 . 1( c )  
the goal for radi ation .xposure should always be a s  l ow  a s  reasonab l y  
achievable . 

Appendix B 

1. High-Level Waste Re.oval .  S.cti on B . l. 3, RR. B-ll to 8-14 

DEIS states that the f.ed to the so l i di f i cation process would be a homogeneous 
.i xture. The i nforaation contai ned i n  the DEIS does not adequatel y  confi rm 
thi s assllllPt i on. Have the .nvi rolWental consequences been cons i dered if the 
.i xture of f l ow  to the sol i di fi cation process is not hOlllOgeneous or if res i dual 
sol i ds are not rllllOved from the tanks? Woul d  the vi tri f i cation process produce 
an acc.ptabl .  product i f  the feed-.ixture were not homogeneous? 

C1 
I 

N 
CO 
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2. Sep.r.ted S.l t/Sl udge Opt i on, Section B . 2 . 2 . 1 , p. B-25 

33-461 It is stated i n  p.r.gr.ph 2 on p.ge B-2S th.t "the .c idic Thorn ... ste would 
b. processed fi rst to .cc_d.te the waste-retlQv.l proc.dure (S.ction B. l . 3 ) . "  
I n  r.vi ewi ng S.ction B . l. 3 ,  i t  i s  not .pp.rent why the .c i di c  Thor.x w.ste 
wi l l  b. tr •• ted fi rst whi l e  lo.e of the vi tri fic.tion opt i ons c. l l  for bl ending 
the .ci di c  .nd neutr.l i zed w.st. str ... s .  Th. f i n.l E I S  shou l d  present the 
re.soni ng for these v.rious appro.ches. 

3. Sup.rn.te Tre.tMnt, S.ction B. 2. 2 . 1, p. B-26 

Thi s  s.ction describ.s .n i on .xch.ng. proc.ss for d.cont .. i n.ti ng the supern.te 
33-47 1 str.... Our stud i .s i nd i c.te th.t org.ni c resins experi ence severe r.d i at i o n  

d.gr.d.ti on wh.n .ccumul .t.d doses exceed 10· r.ds . Th. org.n i c  res i ns shi pped 
for di spos.l shou l d  be l o.d.d such th.t .ccuaul .ted dos.s .re l .ss th.n 10· r.ds 
to .ssure th.t r.di.tion d.gr.dation wi l l  b • •  ini.i z.d. R.di.tion d.gr.d.ti on 
.v.lu.tions shoul d  also consider the cuau l .tive exposure from .u l t i p l e  process i ng 
runs prior to b.d reg.n.r.ti on. 

4. Nons'p.r.ted S.l t/Sl udge Option, Section B . 2 . 2 . 2, pp. B-30 - B-31 

33-48 1 The l .st p.r.gr.ph on p.ge B-31 st.t.s that a strong r.ducing .gent could 
vol .ti ze the sul f.t.s in the borosi l i c.t. gl.ss to sul fur dioxide. The OEIS 
f.i l s  to address wh.t effect , i f  any , such . reduci ng .g.nt wi l l  h.ve on the 
durabi l i ty of the g l .ss.  

S.  Use of • New Law-Level W.ste Tre.tm.nt Faci l i ty, S.ction 8 . 3 . 2 . 1 ,  p. 8-61 

Th. DEIS states th.t there woul d  be no l i qu i d  effl u.nts. It is not c l ear in 
readi ng the DEIS whether thi s  statement .ppl i es to al l l i quid effl uents that 
could be di scharg.d fro. the entire faci l i ty or i f  it si�ly .. ans that there 
wi l l  be no l i qui d di sch.rges frOil the l aw- l evel waste treatment f.ci l i ty .  On 
p.g. F-7 (Section F . 2 ) ,  the OEIS _ntions • s.ni tary s .... ge di sch.rge po i nt '  

33-49 1 .nd Fi gur. 4 . 2  (p.g. 4-6) i ndi c.tes • l i quid r.l • •  se. The f i n.l EIS shou l d  
cl .ri fy whether th.re wi l l  be l i quid r.l •• ses froll the enti r. fac i l i ty .nd 
ev.l u.te the envi ronaent.l i �.cts of such releases. 

6. Use of a New Law-Level W.ste Tre.tMnt F.ci l i ty, Section 8. 3 . 2 ,  p. 8-61 

33-501 Al tern.tive d.contamin.tion _thods should be identi f i ed ,  described and comp.red 
for the LLW tr •• U-ent f.ci l i ty .nd for al l oth.p d.contaai n.tion oper.tions 
.t the West V.l l ey sit •. 

33-51 1 Th. proces s i ng and di spos.l of decontaai n.tion sol ution w.st.s cont. i n i ng 
ch.l.ting .g.nts should be .ddressed. The proposed l aw- l .v.l wast • •• n.g .... nt 
regul .tion, 10 CFR 61 , sp.ci f i es th.t w.st.s cont.i ni ng gr •• t.r th.n 0 . 1  percent 
ch.l .ti ng .gents requ i re  NRC .pprov.l prior to di spos.l . 

'The OEIS i ndi c.t.s th.t el .v.ted l ev.l s of r.di o.cti v i ty h.v. been . prob l em  i n  
the p.st with the s.ni tary s .... g. di sch.rges. 
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For the di spos.l of d.contaain.tion solution w.stes fro. the c l .anup of the 
pri .. ry sysue. .t Dr.sd.n , the NRC posi tion st.ted th.t th.s. w.st.s should be 
sol i di fi.d, di spos.d of .t .n .rid di spos.l s i te .nd s.p.rat.d froll oth.r wastes. 
Di sposal at .n .rid s i t  • •  nd s.p.r.tion frOil other w.st.s is i ntended to .ini.ize 
the .i gr.tion effects fl'Oll ch.l.ting ag.nts i n  the wast.s. 

7. Us. of . New Law-Level W.st. TreatMnt F.ci l i ty, S.ction 8 . 3 . 2 .  I ,  p .  8-61 

33-521 The thi rd sentence i n  the thi rd p.ragraph st.tes th.t • bi nd.r would be added 
to the c�.cted w.stes . If .dding • bi nder to co�acted tr.sh I s  proposed by 
OOE , the .. thods to b. us.d should be st.ted. ImmOb i l i zi ng tr.sh i s  not 
rout i nely performed .nd would not b. requi red i f  the tr.sh were a Cl.ss A 
w.ste in .ccord.nce with the w.ste c l .ss i f i c.tion system d.scri bed in the 

. proposed regul.tion 10 CFR 61 . 

If .n i nci nerator for the volUil reduction of tr.sh i s  b. i ng consi d.red for 
us • •  t West V.l l .y ,  the EIS shoul d d.scrib. the i�.cts associ ated w i th i ts 
use. 

8. Nonr.d i o l ogic.l I!pacts, Section 8 . 3 . 3 . 2 ,  p. 8-64 

33-531 Constructi on s i t. i�.cts .re describ.d in thi s  section. It would b. helpful 
if • up or dr.wi ng were pres.nt.d which showed .1 1 areas affected by n ... 
constructi on. 

33-541 
9 .  High-L.vel W.stes, S.ction 8 . 4. 1 . 1, p .  8-64 

Th. DEIS st.tes th.t the HLW ' resulti ng fro. Al t.rn.tiv.s 11 and lb would be 
stored onsit. unti l a F.d.r.l r.posi tory b.co .. s av.i l .ble.  Th. HLW fro. 
Al t.rn.tive 2 woul d  fi rst b. tr.nsported to an offsite F.d.ral w.ste f.c i l i ty 
for stor.ge .nd .ddition.l proc.ss i ng ,  .nd then ev.ntu.l ly to • Federal repos i tory. 
It is i nconsi stent to .SSUII th.t the HLW fro. Al tern.tiv.s 1 • •  nd lb would be 
stor.d onsit. whi l e  .ssuai ng th.t the HLW froll A.1 tern.tiv. 2 would b. stored 
offsit.. To f.irly c�.re these .I t.rn.tiv.s , the s ... . ssumption should be 
used for both .I t.rn.ti ves. ( A l so s •• Co_nt No. 16 , Chapter 2 ) .  

10. Tr.nsurani c  and Law-L.v.l Wast.s, S.ction 8 . 4. 2 . 2 ,  p. 8-66 

33-551 Th.re .re now 26 NRC Agr .... nt Stat.s not the 2S statad in the footnote. 

11. Tr.nsur.ni c  .nd Law-L.vel Wast.s, S.ction B . 4 . 2 . 2 , p. 8-67 

33-561 To upd.t. the thi rd p.r.gr.ph, the propos.d Law-L.v.l W.st. Man.g ... nt regul.
tion, 10 CFR 61 , was pub l i sh.d in the f!!!!!!l Regi ster on July 24 , 1981 ( F R  
Vol .  46, No. 1 4 2 ,  p p .  38081-38105) .  

12. Tr.nsur.nic .nd Law-Lev.l Wast.s, S.cti on B . 4 . 2 . 2 ,  p. B-67 

Th. l .st s.nt.nc. i n  the l ast p.r.gr.ph stat.s: 

· I�.cts .ssoci .ted wi th such stor.g. wi l l  b. reduced or .l i.in.ted i f  
the LLW .re di spos.d on- s i ta o r  a r.gi on.l buri .l ground i s  Ivai l ab l e  
sooner. "  

CJ , 
...... 

N 
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14 

I.pacts associ ated with waste storage cou l d  a l so be reduced i f  the l ow- l evel 
wastes were di sposed of at an exi st i ng co.lerci a l  or DOE di sposal s i te .  

13. Tab l e  B. 16, p .  B-69 

33-571 Thi s tab l e  i ndi cates that a l arge nUllber of 55ga l l on drUlls contai ni ng sol i di fied 
TRU and l ow- level waste wi l l  be generated. The dr .. s wi l l  have a relatively 
high radiation l evel (50 re./hr ) .  The sel ecti on of sui tabl e  bi nder .ater i a l s  
shou l d .  therefore . consi der rad i ation stab l 1 ity. Thi s  i s  especi al l y  i llPortant 
for organi c  bi nders such as aspha l t .  

14. Occupational Dose, Section B . 4 . 4 . 2 .  p .  B-75 

33- 581 Thi s  section i ncl udes occupational exposure data for waste handl i ng but fai l s  
to speci fy i f  occupati onal exposures fro. waste process i ng and packagi ng are 
i ncl uded i n  the doc ... nt. 

33-591 The Prograaat i c  Envi ronmental I.pact Stat ... nt for the Three Mi l e  Island 
Nucl ear Stati on (TMI . PE l S ) .  Secti on 8. 1. 5 and Appendix N provide detai l ed 
occupational exposure i nforaat i on for waste process i ng packagi ng and handl i ng .  
The uni t  dose esti .. tes i n  Tab l e  B. 21 o f  the DEIS are general l y  l ower than 
those calcul ated in the TMI PE lS.  These val ues should be rev i ewed to assure 
that the uni t dose factors are suff i c i entl y  conservati ve to bound occupati onal 
exposures at West Val l ey .  

33-601 Thi s  section shoul d a l so di scuss pathway .adel s  and the para.eters used for 
esti.ati ng the l ong-ter. popul ation ri sks for the regional and on- s i te di sposal 
�� � .  . 
15. Nonradi o l ogical I!pacts, Section B. 4 . 4 . 2. p. B-79 

3 3 - 6 1 1  Relative to di ssolved ni trate sal ts that .. y overf l ow  fro. the trenches . the 
l ast sentence of the second paragrlJlh states: "Th i s  effl uent woul d  very 

33-62 1 

quiCkly be rendered nontoxic .because .uch of the overf l ow  woul d  seep i nto the 
soi l • . • •  " . The site characteri stics at West Va l l ey .  descri bed i n  Sections 3 . 1 . 2  
and 3 . 1. 3  (pages 3-1 thru 3-9 ) .  suggest that the sol 1 s  are not " so il!penoeable" , 
and ni trates .. y be l eached by percol at i ng water and eventua l l y reach ground
water. Ni trate i s  very .obi l e  in groundwater and can .i grate l ong di stances 
fro. i nput areas with no transforaation and l i tt l e  or no retardation.  The 
fi nal EIS shoul d di scuss the hydroch .. i ca l  behavi or of the ni trate salts . the 
potential for groundwater cont.i nation at West Val l ey .  and how the "e#fl uent 
would very quickly be rendered nontoxic".  (See Co.Ient No. 14, Chapter 4).  

16, 
a. 

Regu l ati ons Affecti ng Transport of Radioactive Materia l s  p .  B-64 

We bel i eve that the thl .td paragrlJlh descri bi ng the re 1 at i onshi p between 
NRC. DOT and DOE cou l d  be i.proved by the fol l owi ng suggested paragraph. 

Both the Depart.ent of Transportation and the Nuc l ear Regul atory C�i ssion 
regul ate safety i n  transportation of radi oactive .. teri a l s .  Under a 
"--orand .. of Understandi ng they parti tion the i r  regulatory respons i bi l i ti e s .  

3 3 - 6 2  

b .  

c .  

15 

The Department of Transportati on regu l ates safety in transporti ng al l 
hazardous .. teri a l s  i ncl uding hi gh-leve l , transuran i c .  and l ow- l evel 
wastes and is pri.ari ly concerned with the conditions of carriage and with 
Type A packages of Type A ( .. a l l er )  quanti ti es of these wastes.  The 
"'\clear Regul atory Co .. i ss i on regul ates receipt, possess i o n ,  use , and 
transfer of so·urce ,  byproduct, and speci a l  nuclear .ateri al , i nc l ud i ng 
such l i censed .. teri a l s  as these wastes , the NRC i s  pri .. ri ly concerned 
wi th reviewi ng designs of Type B packagi ng that would be used by l i censed 
c�rcial shippers to ship Type B quanti ties ( l arge quanti ties) of HlW 
and high-act i v i ty TRU and l ow- l evel wastes . The Department of Energy has 
the authori ty to certify that i ts own packaging for government-contractor 
shipper .. et the requi re.nts of the Department of Transportati on .  

Insert " ( c l osed vehi c l e  on l y)" a t  ends of f i rst two bul l ated i tems . 

Unshi elded carriers is not accepted jargon. Use packages , overpacks , or 
freight contai ners in place of carri ers. These words carry regul atory 
.. ani ng, however (see 1973 IAEA regul ati ons ) ,  so caut i on is advi sed. 

<:;') 
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Letter  35 - No response requ i red . 

I League of Women Voters 
LAKE ERIE  BASIN COMMITTEE I W •• t Va��ey PRCGRAK OFFICE 

OFFICE OF WASTE OPERATIONS AND 
TECHNOLOGY ,HE-l�O 

WCI.EAR WASTE MAHAGDIEHT AND 
FUEl. CYCI.E PIIOGBAMS 

U . S . DEPAil'DIEHT OF EXERCY 
WASHINGTON , D . C . 20545 

Dear Sirs, 

OCT . 30 , 1981 

The f o��ovinq i • •  gener.� sUllllll&ry of our canm.nts on 
the DEIS Lanv-Tara �;&n.g_ant of l.iql.lid H igh-U:VEL Radio 
.ctiv. w •• t.. STOKED .t th8 WESTERN NEW YORK HUC1£AR saRVICE 
CENTER , WEST v AL1ZY , • 

It i. our intent to �t on can�rn. that v. have 
.ddr •• aad in the pa.t tor vhich v. have not received answer s ,  
• discus.ion o t  iapact. to . ir ,  vater an d  soils, including a U . 
S. Soi� Con.ervation report entit�ed • 1.acu.trin. sediments in 
th8 Alleghany P�.teau ot �i. County ,N_ York . "  TH.ir character
i.tics ,di.tribution and �d us. prob�_ •• and • campanion report 
entit�ed " G�.cia� Lak. Sedimclt. in W •• t Branch C .... nov i. and 
Eight_i�. Creak V.��.,.. near Colden ,N .Y • •  A special report 
vith reference to ... i� .�_ping hazard. by the U. S. D.pt . ot 
AgriC1Utur. S . C . S .  is .� ... important . ntaa. soH/geologic con
dition. extend into .d j.cent C.ttar.ugu. County. 

Our CQDBant. v1�� addr... internation.l implic.tions of the 
project and the U . S . �anada GREAT Lak •• W.ter Quality Agr_ent 
ot 1 978 ,H_ YORK Stat. Envir ..... ent.� Con.erv.tion I.av WHICH 
.EXTENDS the 1.av, .  protection to Canadian. and the rights of non
natiana�. to plfY • ro�. in th8 .daini.tr.tiv. operations requi
red by NEPA. 

W. vi�� d1scua. our c:oacern • •  lxNt the lov-lev.l and transuranic 
va.t. manag_t tor the project and the NRC buri.l ground on tbe sit • •  

Our di.cus.ion of th8 propo.ed .�ternativ.s vill be limited beca .... of the �lfta data ba .. in the DEIS . Much IDOre in
farm-tion i. needed to malce to make an intorm.c:l racc.nendation 
a. to vhich .�tarnativ. is prater.bl.. Whichevar altarnative is 
chosen .hould have • ful� envir ..... ental impact stat ... en" vith pub�ic r_i_ . 

The Wast'. Vallay Progr_ Ca.itt_ is .w.itting c:<DIIIants vhich 
should be given priority con.ider.tion .10Dg vith tha comments by 
the SENlOii Tachnica� Consulting Board to the Argonn. National 
Wbor.tory dated A"!I\I8t 1981 and .dditiana� �ts on the DEIS 
by diehard S . 1Iaoth  dated Sept� 9 , 198! . 

W. vUl .trong�y rec I� the cantin_tim! of the W.st V.llay 
Progr_ C.-it� &Del reasca. for that rec.-endation .. 

W. t_� atraogly that the DOE .hould be .war. ot the vary grave 
ccncem ot W •• tarn •• Y. citi.zan. that surv.i��an�, .. onitor ing , &Del _ar� regardiDg haa�th and envirCllllll8ftta� protection 

."., ... , . .  , . .. .. ,. , ... "" . .  , . . . rtf  'fI,W 

I League of Women Voters 
LAKE ERIE  BASIN COMMITIEE I 

ot the entire d.....,..tr.tion..d�i •• ioning project vi�� be 
curt.i�ed due to budg.t cuts .  

This i • • •  ummary • •  r equ  •• t ed  by talaphon. communic.tion 
vith NEPA Att. irs Division , U . S .  Dept . ot �erqy, indicating 
-. ot our .r ••• ot concern that vi�l be en�arged upon in our 
comments vhieh vill be mailed .t the earliast possible d.te . 

."., .. . , .. , . .. ..,. 

nlurs tr�y, �. ��<.<:c:..r' c:�� 
Mrs . Franca. Mcar. . 

1.ake Eri. Basin Committ_ Ulagua 00 WCIuIIl Voters 

, ... ,,, , . .  ,. ..rtf 'fI.W 

CJ 
I 
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Letter 36 

36- 1 \ 

Naveaber 2 ,  1981 

W .. t Valley Pro!r .. Office 
Office of Wa.te Operation and TechnololY , NE-320 
Nuclear Wa.te Manal...ut and Fuel Cycle ProlrZDB 
U. S. Deparement of EnerlY 
Wa.hinlton D. C. 20545 

1'0 WOlD it _, eoncern: 

My cOllllllAnta on the DEIS 18 aa follow. : 

4327 Alconbury laDe 
Suite 3 
Hou. ton, Taxae 77021 

1. The use of Alternative 3,  In-Tank Solidification, i. superior , because the 
risk. of leavinl a .olid ma •• where it i. , follovinl proce •• ing from a liquid 
in the peculiar accea.ability situation of tank BD2 , i. Ie •• than � of 
the al ternative. , includinl doing nothinl · *  

36-2 \ 2.  

36-3 \ 3. 

The EIS should have con.idered alternative lA, solidification after 10 years 
of no action , in that no pipinl would be required for coolinl tha in-tank 
solidified QAS. , makinl the proce •• even simpler, although incr ... ing certain 
riske because the liquid remaina unproce.aed . 

The abave comment. sre meant to reflect my leneral di.agreement of taking a 
unique liquid vaste situation and trying to make a demonstrat ion project 
from it. Such tryinl to make good from bad , while subjecting workers and 
the public to unnecce •• ary riske i. UDVise. 

Thank you very much for the opportunity to comment , and I hope your rece ive 
this in time for its inclu.ion. 

Sincerely, 

�� }�. 
* This comment thus include. an a.eertian the EIS is incomplete for not including 

an analy.is of .uch ri.ke, or a comparison On this ba.is. (JFD) 

c;J 
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Lette r 38 

WEST VALLEY 
PROGRAM COMMITTEE 

Juatice BuiIdiDg 
The CcqaIDl 
AlhaIIy. H. Y. 12224 

Mr. J_ .. A. Turi 
OS Oepartment ot Energy 
Mail Stop, Box B-1 0 7 ,  GTN 
Waahinqton, O .C .  20545 

Oear Jim. 

Peter N. Simmer. P.E.. Chairperson 
518'474-4818 

Rena H. Maybeny. Coordinator 
518·237·9220 

November 1 9 .  1 9 8 1  

Pinal Committe. Comments 
On the We.t Valley Projec� 
OEIS July, 1 9 8 1  

I have enclosed a copy ot th e  tinal comment. b y  the 
Proqr_ Committee on the OEIS tor the soliditication project. 
We appreciate the opportunity to provide input to the upcominq 
PElS and the soliditication option decisiona . W. are hope
tul that the issues raised by the document are considered in 
the spirit ot cooperation they are prottered. The OEIS is 
a .ost worthy ettort to set torth the projected impacts ot 
the proj ect. With iJDprov_ents proposed by our cOllllll8nts , 
the FEIS should qo tar in anawerinq most ot the outstandinq 
questiona about the job ahead. 

We also appreciate the ettorts on behalt ot the Committee 
you , your staft, and the others in USDOE put torward to supply 
dOcumentation, a:nawer questiona , and arranqe site visits fOJ: 
our -..bers. The experience ot public outreach and OEIS 
revi_ has been particularly fruitful ; both for Committ_ 
members and the local residents . In the end , all of us 
expect that this project can be implemented saoothly and 
successfully. The Committee ' s  functions in bettarinq the 
project throuqh public participation is both unique and 
etfective . 

Thank you aqain !or the opportunity to comment on the 
BEIS . We look torward to vorkinq with you in the future . 

Encl . 
ce. Hamric 

COIIMIEII'l:S BY 'nIE 

1IZS'1' v.ax.t..BY ,IOGIIAII CDIDIJ:'1"!'ZE 

a. 'I'D 

DJtArr 1IIIVUIOIDIEII'1'1I%. DlPACT ftATZMEM'l' 

JIJl.y U 11 U. S.  DEPAItftIDI'l' or ZIIEJIGY 

� lIa.u.GiDIIII'l' CW LIQUID IIlGR-LIrVBL MDlOACrlV!: IIAS'l'ZS 
S'l'ORED AT 'tIlE war:zJIII aD lOB lIOCLDa arnc:z CZ1ft'EJl, 

WD'l' VALLaY 

SUBIU'ft'I:D BY 

PftD .. SIalIIIZJl, ' .K . ,  CBAllUUU. 

lIovwIIIu, a.1 

_at81S t� v1_ ADd 1AIo�U_ 
p.:ov14ed to the ebai",en. 

- a.pon of DZU Study Sub C 1 t_ 
( sat.itt81S to DOl: _ Oc:tobeI: )0, all) 

'h:1p npona of c-i.t_ &IUIOd.a_. 
Writta ADd �al. _u of ....-.u . 

c;) 
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WVPC DEIS COMMENTS 

CHAPT!:R I 
IlEST VlUoLEY PROGRAH COMMIT'rE!: COMMENTS OR 

THE DEIS POR HLW SOLIDIFICATION AT IlEST VALLEY 
IJIT1IODOC'l'IOR AN'D "  ACmor...EOOEMER'l'S 

Th ••• �ta an th. vi_. of Pet.r Skinner, who , u Chair
per.on of th. Prc>9r_ C.-i.tt_, i. char'led by the D.par_t of 
En.rqy with th. r •• ponsj,bility of com.unic.tin'l the opinions of 
W •• tern New York.r. to th. Depar�nt. 

In ord.r to g.th.r opinion end to •• cortain the conc.rna of 
.re. r •• j,d.nta, th. C.-i.ttee hu h.ld •• v.r.l outraach activitie., 
includj,n'l DEIS Information ... tin'l • •  t five loc.tion. in We. tern 
New York , .tteDded by 270 people. TIle CQIIaj,ttae made pr •• entation. 
on the history, currant atatu. .  propoaod .�liditic�tion, docontA-
.... nation .nd decQllaj, •• ionj,nq .lternative. . Attendee. were encour.q";' 
to uk que.tions , vere told /IQV to 'let mor. information and /IQV to 
_t on the DEIS . 

M_tinq. of the CQIIaj, ttee h.ve been .tt.nded by the public 
when the topic. under dj,.cu •• j,on _r. _la"..nt, transportation , 
... rqency preparedne •• , he.lth eff.cts and the .olidific.tion 
alternativ... -.or. bAve brou9ht to the Cha.1.rper.on the conc.rn. 
expre •• ed to th .. by th.ir acquaintanc... In .ddition, Co.aitt.e 
...a.rs and r.pr ••• nta�v.. have toured DOE in.tall.t�on. at 
Idaho, Hanford and Savannah River, r .... rchinq the operations there 
vlUcJo bAv. applj,c.tion to the forthcca1.nq .01icUfic.tion. 

Al.l of thj,. techn.1c.l and per.onal input bA. been consid.red 
in the pr.par.tion of thea. c-.>ta . 

TIle CbAj,rman w:i.ah_ to _t.nd .pecj,.l thaDlc.a . to the DEIS 
S�ttee for their exhaustive r •• earch .ncI r.vi_ of the DEIS 
and th.j,r .xt.nsive "-neary .lready .ubaU.tted to the DOE . 
carol Mon'l.raoD, J_ ..... H_ej,.tar and _y other. contrj,buted to 
a _.t worthwhil • •  ffort by th. S�tt_ . Speci.l .ffort. by 
P- IU.rcJoner and Rena Mayto.rry h.ve made the _ts which foll..., 
po •• :Lble and their e!torts are qraatly .�reci.ted. 

-1-
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WVPC DEIS COMMENTS 

Special IIoU 

C�ttee �r. indJ.cated th.ir conc.rn that COle_ta on 
the DEIS �nt not be eonstru8Cl lIy anyone a. critici .. of tha 
ObjecUv. ot the .... t V.lley Soli&Ufic.tion Project or ot the 
U.DOE in vriUnc; the DB:!:S or in planning the proj ect ' .  iapl_n
tation. Rather, they f.lt that AllY project involvine; nucl.ar 
wastes .hould rec.ive car.ful .crutiny .nd r.view prior to chao.ine; 
oper.Uonal opUons . we.t V.lley .hould r.c.iv • •  peci.l c • .,. 
bec.usa of tha 1009 hi.tory of eontrov.r.y .urroundine; it. 
existenc., the P8ycholoqical .tr ••• it h .. . 09endared loc.lly , and 
the t.portane. of d..onstr.tine; that �rica can ind.eeI properly 
tr •• t and di.po •• ot hic;h lev.l nucl •• r v .. t • •  

C--.nta and rec_ndatioDil on draft doc_ta .r. an •••• nti.l 
pert ot the oftYiro_tal r.vi_ proc... . Such c..-onts have had 
critical iapacta on the planD.i..nq and iapl __ taUon ot n.-roua 
rederal projects and contin .... to be an .u.portant •• r..,..ard to the 
health and _lfar. of the _ican peopl.. 110 1 ••• .u.portant in 
the c ... of we.t v.lley, th ••• c_nta .r. protf.red in the .pirit 
ot proj.ct iapro_t, not project obatruction. Th. Coaaitt_ 
beli.ve. th.t _Ueulou. planninq .nd opUon ev.luaUon .nd pro-
r ... ionAl and pro.pt project iapl_ntaUon are the kay. to � 
.uec ••• tul d..on.tr.Uon of nucl •• r ... t • •  01iditic.Uon Dnd t.cility 
dee� •• ionine; .  Th .  Coaaittee and the Chairman hOpe that th ••• 
c_nts furth.r the •• charact.ri.Uc. ot proj.ct .u.pl_ntation. 

MO.t ot the DE:!:S is • car.fully r •• eerehed and vritt.n •••••• -
.ant of the iJspac""..s .. .-i.ted .nth the project. Althoue;h the tenor 
of thoso ca..anta "Y SeGa criticAl or tho docu8ent , tho C�1tt •• · s  
_.r.ll opinion ... pported the .pproacha. di ....... ed by the DEIS 
.uthor.. Every planning .ttort and ev.luaUon, how.v.r, can be 
1JIproved. W. hope that these ..-nts can ... i.t in ••• urine; that 
the FEU i . ..  _11 pr.pared .. the project ... t be .  

-2-

WVPC DEIS COMMENTS 

CHAP'!'l!:R II RISK ASSESSMENT 

Introduction 

Th. C ..... tt_ tound itA.lt troubled vith the pr •• entation 
and ua. ot ri.k ...... .ant pr ••• nted in the DEIS to juatity impl.
�nt.tion ot the w •• t v.ll.y cl •• n-up project. Specitic.lly, the 
Ca.aitt •• va. troubled by the ba.1e concept of ri.k ........ nt , 
the number. utilized, the moct.l. relied upon and there:fore the 
conclu.ions r •• ch.d. Th. t.ct th.t the DEIS Sub-comaitt •• ' . 
r.port d.voted 30 pee;.. out ot • total ot 44 p.q.. to discu •• ion 
ot th ••• troubl •• ex.-pliti •• thi. . It r.tl.cts .u.picion about 
the r.liability ot this d.ci.ion makinq tool on a larq.r sc.l • •  
In .ddition, bec.us. thi. tool i. b • •  ed on controv.rsi.l d.ta , 
the vhol. _chani_ b ___ • su.pect to s_. . Sinc. , in .pit. 
ot th ••• suspiciOns, th.r. is unanimous .qr._nt on • qut l.v.l 
b •• i . ,  vithout h.lp tra. nUlDb.r. , that tha project can b. und.r
tak.n in .uch a v.y th.t the r •• ultinq situaUon is much s.t.r 
than the existinq on. and that the proj.ct c.n b. carri.d out 
s.t.ly tor both the vork.rs and the public, the ch.irmAn rac
o_nd. that DOE consid.r .... ot deci.ion techniqu •• oth.r th.n 
ri.k ...... ment in the FEIS. 

� Organization 

Th. DEIS orqaoliz.Uon ot the ri.k ...... _nt ch.pt.r 
v •• a major obatacle to the CoaDitt_ in acc.ptinq th. con
clusion. r •• ched. Th. unsy.temaUc pr •• entation, tocusinq 
primarily on .umaary at r •• ults , did little to provide credi
bility and r.liability to o th. ri.k •••••• m.nt m.thodoloqy 
amployed. Th. Committe. i • •  var. ot the complexity ot •••••• inq 
risk and th.retor. beli.v •• • coh.r.nt st.p by st.p procedure 
i. r.quired both tor adequate discu •• ion and public compr.h.n
sion . Th. Comai tt •• ' .  cOlllll.ntary tollow. the orq.niz.tional 
tram_ork rec...-nded b.lov. 

RECOMMENDIITION 38- 1 1  Th. Comaitt .. propo ••• • sequ.nti.l proe ••• tor pr ••• nt-
inq the ri.k ..... saant matari.l. vnich .ddr..... ..ch aspect 
involved and then intaqr.t.s all into • compr.h.n.iv. risk 
d.termination tor .ach option. 

-3-
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WYPC DEXS COMMEH'l'S 

J Project I 
! ActioD 1 

Accid.ntal R.l ..... Routin. Rel ••••• 
'requaAC".1 01 liCCLLUat 'requeDC:y 01 reI ..... 

. aDd and 
BaCi8ate of ....-tity BaCi8ate of ....-tity 

r&1. ... ..s. r.leaaed. , 

� .J. 
EnVi __ tel '1'r .... pOrt _i. _1 

1 
l�rapAic Doe. �tor DiatrillutiOl 

ok 
IEnViro_tel and H ........ Uptake _11 

J. 
IDoe_affect _1 I 

� 
I-.r of H_ B_l� Effects J 

S2!!!!!!!!. Accid.ntal Rel ••••• 

'l'I!.o ca..ittoo hA4 diffic.alty ...... ptiDq .t f ..... VAl ... tho 
.-..:y of riaU pz:ea __ fOll:' ta. vario ... . c_io. cbD._. 
(P.., .. 4-17 to 4-21 and 4-2) to 4-ZS) '1'MI pn.a.cy .-phaais of the 

DaD ACcJ.donc AA&l.y.J.. on _. 4-10 __ i_u.fyj,Qc ..... J._c 
-..u.&l. ::or o_.ite r.1 ..... whUe .t ta. .... 1:J..- AdaittJ.J>9 �t 
_ . ...... no .. tce.pt c.:. -...b.Iu&ativ&l.y &A&l.y •• al.l. _�v&bl. 
aac::I.deDtA • 

'!2Ia v.d .• ty of poasill� acc1.daAta &lid �ta is __ � ... 
&Del hypothosizi.Dl) all oe Ch-. is diff1.c\llt. '!2Ia Du.ber &lid types 
c:botIeA by DIUS .. utho.:a . �_ , s_ aot to foc:ua _ the la-ly 
�ideAta .t .. 11, InIt �.a� _ __ faz f.tched, IIJ.9h conaeq\loDC:o , 
KCicleAt scCDad._ . 

. 

38-2 1 SpcCiL;i.C04l.1y , tho .. tteDtion deYotod to PI:OO ... �icleAta (DEU paog .. 4-11, 12, 13 &Del 4-23, 24, 25. 26) .appe&J:S to have UDdU .. �ta&l tba pGteDti&l for r&1. ... _ to &0 UDbeliovu.l. devr ••• 
Giv.n "-t V .. lley ' s  past oper.tioDal rec0r4 f_tw:iDq __ 
�ts GAda yeaz , &Del oper.tioDal pz:ob� wbida ocCUJ:red of teD 
.t other DOE CODtractor facillti .. , tba �tatioD ot only two 
- .ita PI:OO_ .. �t.A duri.Dl) tbz:.e yeaza fOll:' A1ter_ti_ lA 0lI:' lJt (�&Ial.e 4-6 , 7) is ditt1c:alt. U �t �ailale. to acc.pt. 
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Iti.k ,.. ..... mont 

38-3 1 Th • •  .,proad> taAeD a the DaIS a d.visiDq the ri.ks iapo •• d 
by varioua scuari_ is overly dapU.tic. It depicts ri.k .. . 
diacrota VAl ... c.ta.r t.haA • contio ..... "j,th • r_v. of v.l .... . 
'!2Ia cial< of _ .c.nario -teo;Q&'y (proc... j,oc::I.d_ta , ea.t'ttIq\&&kea , 
.tc . )  .bGuld be vi_ .. .  cuz:ve. ft. LAfLAj,te � of ._ts 
�t ...... ld oc ...... in �t __ j,o _.ald be depj,ot..s Jon �t � • 
Jtiak ....... i._ wj,th _1' act.ivity i. th. ateo;r.t..s v&1. ... of ._ 
All ev.n:c t'u.nctiOD. 

Stanl.y XApJ..A &Del S. Jolm Garrick a theU: articl. "00 the 
Q ..... titativ. DofLAj,tion of Jtiak" , Iti.k AAal.y.is, Vol. 1- Mo. 1, 1'81, 
e&l'lAiA thi. c_ept fUJ:�. 

In tho c ..... of -utip1 • •  cenario., the probability 
� conaequenc. vi_ coz:r •• pond.e to •• yiDq that 
the risk i. �ted. v&lua o� d.aaave .. 1 . . . .. tbe � 
of � cisk curv.. We .. y it i. nat th. _ of 
th. CUCWI ,  but ta. CUCWI ita&1.f ,,1U.c:!l i. ta. rial<. 
A .iDql. n.-r i. nat • biv ..... UVh CGIIC.pt to 
c-.nicate the id •• of ri.k. It tak .. . "bDl.. 
curv • • • •  and a trUth takes • " f""1y of cw:vea . "  
(p. 14) 

Tba ida .. of • f ..... ly of c:urv.. ioc:orpor.tea ta. devr_ of 
w>cer�t;y wtUc:!l exi.ts �UAd th. proj.ct and the accideAt 
pOtentiAl. (DEIS p. 4-22) x.pl&D &Del �cJc, a �ir arUc1. , -.......s _ thi. by .tatiDq 

$.i.nc .. t..ba tJU.DftI w. Ar. \&DCea:ta.1.A Abo\lt .1a A �.f' 
- expCO" ta. UllCer�ty by _edd..i.Aq this a • 
.pace of cw:vea and erectiDq • probability cUauill .. tion 
ov.r tAi.a ._. . . .  '!2Ia �ty j,. &0 aua.ic 
pazt of ta. Z:UA, ... it .bD.ald be, &Del the c:QIaP&I:ison 
of (cUff.z:_t) sya_ is readily � by vi_iDq 
(. family of cv.rvea) for diffu_t syat_ sid. by 

side . (p. 2l.) 

U.il>l;l pcoc... ioc:1.leDta to ex_plify thi. CODe.pt, th. _rst 
MAd beat c:owu L.:>ai.ly of proces. �idonta ai9ht look ... follow. ; 

=iO- Worst CAGO 

Lev.l of .. 1 .... 
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WVPC DEIS COHMEN'rS 

Usk u ....... nt 

In b.twoen �. _tl:_ exi..ts • faa1ly of curves 
�.p�e.eDtin9 tba UDC.rtA1nty 1A p�.d1�tin9 tba �1aIt aDd th. 
1._lA of rJ.ak vIlJ.c:b CAll be �..! .by 91v1Aq • �� l.v.l. 
� .�ceation � v�;I. __ a1t;i.q.ti _ __ • '-I� -� .. --

LeVel of aal .... 

Eac:h r.l_ .�......:10 CAt.eqO.1:y abo.ud be dealt .. 1th 1n th. 
_ ...... �. _�1v1Aq a� • faaily of cwcv_ rit.b • _r.t aDd 
_� ...... s.t..l.l� uUll ... c.i.on of _. f� .. of c:u&'v.8 
-uI th.n .1loW for the ._tioll of tba �eal r1aka . az:r1v1Aq 
.t ... ov�.l l  �.t aDd _� ..... r1u ... __ � for each 
PEOj.ct al�.,...ti_. P_._U- PEOj-� .:J.aJc 1A ._ a way ......u.s 
leAd c�edibility to tba �J.ak valuaa calc:ul.tad aDd �ov1d. th. 
1Na_ fo.: adoptj,D1l Of �ti� aitiq.tiOA .�. 

1"reqv.ncy L OV�1 ... y:i.n9 � curv .. 
IAV.l of ... 1 .... 

RECOMMENDNrION 

,. ..... ly of 

Th. Coaaittae reco� the .... Of • •  y.�tic .......... t of 
operationAl inc1dants x:uk. utillz1Aq faai11 •• of curvo. And 
.vantu.al __ tion -.a _x:1v • •  t a x:1aIt .� for each .It.�-
nativ. . Thea .. t.soa involv..! 1n .=1v1nq .� tlU. • •  _tion .hould 
be :i.ncllOdec1 to .uppox:t =lu.1Oa.s cU."Il. 

52!!!!!!!!. Envix:on.ental TX:&A.pox:t Modi� MOdols 

III orcku: to .odel th. fata of rad.1oauclJ.dea . tl: .... �t 
...t1& -..1. _1; .be cIavel.opecl &ad ...sa .U. apecU1c. � ,,1da 
vu1.ty 11> q_109Y. byd%oloon . aDd lI1_llaatolOlJY vbicb CAll 
exi.st f� &l:e& to &1:.. CAll IU&a AIl'/ 80dal a ualaa. 1;OOl. 1IAl_. 

-.-

WVPC DEIS COIOIENTS 

U.k u ....... nt 

it i. sit. specific and input data has b •• n v.r1f1..!. 

38-4 1 Th. q.n.�1c da.c�iptiona off.�..! 1n the DEIS (peq. 4-7) offer 
little in provid1nq information on both the appropriat.ne.s of th • 
.ade1. uaed And whether ita .�ric.cy had b •• n cbecked with da� , 
i . e .  verificAtioD. 

38-5 

A few axampl •• of the qan.ral information provid.d .r. ( •• 
found in DEIS paq. 4-7) . 

CO!DpU ta. tions 

Annual .veraq. r.l.tiv. air 
and ground d.po.1tion conc.n
�.tion. 

Radiologic�l oxposur. 

Groundwater .iqr&tion 

D.scri�tion of med.l 
c1t.a 1n of IS 
MethodolO9Y in IIoIqul.tory quid. 
1-111 and coaputer proqram 
XOQDOQ ( Proqram for the 
M.t.oroloqic.l Ev.lu.tiona of 
Routin. Effluents r.l ... ..! 
at Nucl •• r POw.r Stations) 

Coaputer proqram which 
iwplaaonta rAdiol�ic�l 
.xpo.ur. DOd.l. ot R.qul.tory 
G�id. 1-10' 

Mod.l publ i.hed oy Nucl •• r 
SAfety AssociAt .. 

In �duition to the concerna over site specificity ,  the 
C�ittC'C! war. . concerned over tho incaaplotCln ••• ot. ralo •• e pAthw�y. 
discu»aed. NO DEIS diMc�.ion WA. provided on: ( 1 )  th. po •• i
bi l i�y of r�dio�ctivity in the soil and wat.r beca.in9 &irborno , 
( 2 )  tha� atmosph.ric r.l ..... .. ill in.vitably r.-.ntar the w.t.r 
.y.� ..... thrc""Jh rain and .now. and ( 3 )  .ffects of pl ...... inq trOlD the 
stack. on di.spers.l patt.x:n and concentration. Although the DE IS 
_intains .that atmo.ph.ric r.l ..... would b. d11utad (paq. 4-7) 
no data .... " provided to vuify this ... _ption. The Lake Ex:i. 
Dibl ioqx:arhy . fundod by the � Corp. of Enqin.ex: • •  di.cu •• ed the 
.ffects of pl�nq and the lacJc of dilution of .coo.ph.ric -.i •• J "ns .  
J�s w .  Vor,), Ph . D . ,  Physicist tra. Eco1oqy and. �nvirona:ant , Inc . ,  
�t 5cptoaUuc 2' . 1'81 . We.t V.lley Pub11c H._inq • •  aid h . .... 
" di.tux:.bed by an .vident lack of conc.x:n for the ... y in .. h1ch neax: 
.ux:f.c. and upper .1x: .coo.pbex:1c flows could .av. in .uch • w.y 
•• to c.uy radioact1v. ga ... and suspend �ticl .. into ne_ and 
d1.t&At pox:tiona of th. req10a. thu .. t and thex:eGy conat1tut1nq • 
poteAtial expo.ux:. ha.za.rd. · 
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38-61 

wvPC DEIS COMMF.N'1'S 

Ri.k Aa •••• m.nt 

'1'b. CbUr-n _nder. U a real. qroWldvatar �el. baa beeD 
co ... u:...:�..t tor � .:l.te. It _ :I.nd...s baa beeD d_loped, h. 
doubt. thAt �deqwlte hydrOV_1OV:l.c intoraeUon baa -.. d._loped 
110., tlo • •  :I.�. - p......,:l.de tile _eao:y inpoat __ Uon. ..., 

�=' ..!.sec::: :: �;.�: .. � �-:� =: t.r;::.:..int.., real. 
.xt.nt and deptll ot • .urt:l.�i&l .lluv:l.&l t.n 011 h:l.qhly pe�le 
.. terial overly1nq _ch IDUCh ot the project .ita to • d.pth ot 
5-25 t_t. Sur.ly �.e d.ta _uld ha_ • _ry .ublltant:l..l imp.ct 
on the r.t. ot mqr.tion ot rad:l.oft...,l:l.d •• • p:l.lled, l_ched or 
l •• k.d into tIl:l. • •  tr.t_. It • ...,h • _.1 haa -.. d._lopecl , ita 
pred:l.cti_ capoU>:l.l:l.ty :I.. c_:I.Aly q .... tiOllAble, q:l.ven tlo. ca.plJ.
c.ted loc.l hydroq_loqy and q�hsa:l.c.l atten ... Uon t.ctoea 
wUqu. to parUcular W&at. ",-.:l.Uona and :l.n tlo. lIae. 011 l:l.a:l.ted 
.0:1.1 OoriDq :i.ntoraaUoa and ..... pec:l.t:l...t .p:l.ll hypotlo __ • 

RECOMMENDATION 

'1'b. P:I.nal EIS .hould d.ta:l.l u.. _viro_tal uansport ...sis 
_.1. usad in te� of ita r.t.renco sourc. , .ite .pec:l.t:l.city aDd 
YCtri.�ic.tion. Kxparwion of the .QtJM)aphar.1c entl:'y pointa should 
&.lao be raconai.d&red. 

� Geoqraph:l.c Do.e-Rae.ptor Dis tribut:l.on 

Aa ••• _t ot populaUoa r:!.ak requ:i.z •• i.deD�y1nq the qeoqr.pb:l.c 
d:I..trilo .. Uoft ot do.. r.c.ptor. . A .or. d:I..tant or wid • •  pr •• d q_ 
9raptu.c P�ACa.ent of do •• I:DCopt.or. troa rad.1anucUcle r.�QAaO s.1toa 
doe. not nec ••• arily r.due. or preclude tlo_ trca _po.ur... D.pencUnq 
on the ar .. cover..t by the _vironeental u .... port ...u • • ad the popu_ 
laUon d:!.atrilouUoa witb.i.A �t ar .... r:!.ak to the population vill vary , 
potenUally rSAChinq dansoly populated ar ... . t .iqnific.nt d:l..tAnco • •  
All __ 1. ot th:I. .  woo.ld :I.JIvol_ c_�tion o� x..ka Er:l.. troa 
qrGWld wat.r e:l.qr.t:I.on and C&t1:ar._ Creek ouU� and .ub.�t 
health ri.k to the qr •• ter But�a.lO aroa , which us .. x-itG Eri. _. it: 
pot:4blo w .. ter ::UWly. 

RECOMMENDAT:ION 

Tbe c-it_ t_ls �t � geo.;raph:l.c d:!.aui!>ution ot 
dos_recepton .bouJ.d be addr ••• ..t in the DICIS . TIU. • •  hould i.lIClucla 
tbe .... at a qr .. tar racU. ... �zoa rel. .... po:l.nta and � qeoqr.ph:l.c d:I..uUlaU_ ot people iA tha ar_ aDd iA r.lation to _vir�tal 
tr .... pon ...u •. 
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Rislt A ••••• _nt WVPC DEIS COMMENTS 

Do.. Conv.rsion Mod.ls 

Th. do.e-.ttect mod.l discu •• ion in the Dl!IS i. part icularly 
obtu... Al thouqh speci fic .. th ... tic.l .od.ls .r. r.f.rred to, 
th.ir par ... tr ic b •••• • r. not well .xpl.ined . Wh.t c.n b. 
di.c.rned i ndic.t •• th.t • _ i fi.d v.r.ion of OSNRC R.qul.tory 
Guid. 1 . 10 9  i. u.ed , b •• ed pri .. rily on ICRP reco ... nd.tion. ot 
1959 . S i ne. 1959, it i. no secr.t th.t do •• conv.r.ion f.ctor. 
and h •• lth .tfect i.pact. fro. v.riou. kind. of r.di.tion .xpo.ur. 
h.ve b •• n the subject of int.n •• deb.te in the .cientific 
co .. u n i ty .  Th. Dl!IS f.il. to hiqhliqht this controv.r.y beyond 
the co.par i .on of total body do •• conv.rsion f.ctor ranq •• shown 
on T.bl. 4 . 17 r.produced belovo 

T.bl. 4 . 17 .  Coepa ri son of Do •• -Ef f.ct 
Converaion Pactor. 

Death. trOlD ""t.nt C.ncer 
par Tot.l Body Do •• 

Report (number/m i l l ion person-rem) 

BelR II I 75 - 210 

BElR 10 0 - 4 5 0  

UNSCEAR 125 

lCRP 12 5 

Th. controv.r.y 4bout da • .-.tfect mod.l. c.rt.inly do.s not 
.nd vith the report. cited h.r.. In .ctu.l i ty ,  the d.b.t. cov.r. 
numerou. particular organ do •• conversion.. Numerou. reports 
det.il l .s. iepact p.r do •• vhi l.  oth.r. pr oj.ct qr •• t.r imp.ct. 
per do.. . R.lianc. by the Dl! lS on only HIll, ONSCEAR , .nd lCRP 
r.port. und.r •• ti .. t •• the r.nq. of project impact • •  

Th. nE l S  caepound. th .  confu.ion b.tv .. n the discu •• ion of 
d o  •• r •• pon •• on p.q. 4-)7 and the r •• ultinq Tabl. 4 - 19 . Al thouqh 
T.ble 4 - 19 pr ••• nt. incr ... nt.l ch.nc. of d •• th in t.re. of • 
rang_ ot valu •• , one cannot diacern which conver sion factors 
d.picted in T.bl. 4 . 17 .nd T.bl. 4 . 11 v.r. u.ed in the d.v.lopeent 
o f  the r •• ultinq nueber.. Th. footnote .1 for Table 4 . 19 doesn ' t  
h.lp .xpl.in this .att.r .ith.r. 
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Ri.k A ••••••• nt IiVPC DEIS COMMENTS 

Mar. important th.n the v.l idity of the numb.rs them •• lv.s 
is the w.y the r i sk of h.rm i. pres.nted . In.te.d of presenting a 
3 - D gr.phic.l r.pc ••• nt.tion of how the r i s k  of h.r. is 
d istributed off-sit. geoqr.phic.lly, T.bl. 4-19 pr ••• nts the riak 
in t.r •• o f  incr ... nt.l ch.nc. of d •• th to the maxi.ally .xpos.d 
individu.l. Th. DEIS f.il. to show who th.t i. or wh.r. he or she 
r •• id •• nor .xpl.in. that oth.rs b •• r .om. r i s k  a. well. 

RECOMMEIfDATION 

38-7 1 Th. Committe. fe.l. th.t the controversy surrounding 
do •• -.ffect mod.l. should b. bett.r pres.nt.d in the FE IS .  
Inst.ad o f  relying .olely on BEIR I I I  and ICRP, a w id.r range of 
non-gov.rn •• nt.l e.timat.s of do •• response f.ctors should b. 

38-8 \ utilized .nd fully .xpl.ined. A 3 - D d.piction ot geogr aph ical 
ri.k d i .tr ibution. should b. pr ••• nt.d for the regions i.pacted by 
the project. 

. 

38-9 1 

£2!!!!!! No n-Patal H.alth Ef tects 

Th. DEIS d.picts project r i.ks only in term. of fat.l health 
effect. w i th  little or token con.id.ration g i v.n to the wid. 
v.ri.ty of con.equenc... Whil. tha "f.t.l canc.r s" cl ••• of 
con.equ.nc •• is u.eful for coap.rison., oth.r cat.gorie. of 
con.equ.nc •• have .ignificant impact on the perceived quality of 
life. Thyroid canc.r , for in. t.nce , i. seldom fatal but that does 
not imply th.t it is any acr • •  ccept.ble th.n d.ath. Th.r • •  re 
"many .echanis •• o f  r adi.tion injury such a. dam.ge to c.ll 
.sabran •• , da.ag. to body repair mechani ... , indirect dam.ge (for 
exampl.. damag. to cell blood .upply and for.ation o f  h.rmful 
ch .. ic.l. .uch •• hydrog.n peroxide in c.ll cy topl ••• ) .nd 
i�ir •• nt of effici.ncy to lung claar.nc • •• chani.m •• " (Morgan, 
"canc.r .nd Law Lwv.l Ionizing Radiation " ,  S.p t .  1978 ) .  

RECOMMEIfDATIO. 

Th. Pinal EIS should includ. in th.ir do.e-re.pons. mod.l 
non-f.t.l b •• lth .ffect.. Health con.equ.nce. of .n .ctivity , 
•••• ur.d only in t.r •• of canc.r d.ath, li.i t • •  n individu.l ' .  
perc.ption o f  th e  ri.k. involved . 
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Risk A ••••• ment WVPC DElS COMMENTS 

� OCcup. t ional Do.age 

Th. Committ •• w •• p.rticularly concern.d to d iscover that 
the DEIS f.il.d to discu •• occup.tion.l do •• to workers in a 
me.ning ful way. Rath.r th.n c.r.fully con.ider all project 
activities and .u. the r.sultant per.onnel exposures , DOE chose 
in.t •• d to u.e indu.try experience at SRP and Hanford to guide its 
esti •• t.s. 

TWO proble •• bothered the Commi ttee. Fi r s t ,  how do we know 
th.t the .v.r.g. expo.ur. at Hanford for wa.t. retrieval efforts 
o f  0 . 6 5  r ••• p.r worker i. coep.rabl. to We.t Valley? Were the 
.ctivitie. und.rtak.n the .... , the radio.ctivity levels of the 
waste the •••• , the manaqerial control .a str ict , or the worker 
group providing th . · .xpo.ur. ba •• : work.r s ,  or workers � 
clerical/manaaement employ"s or ju.t clerical/managemen t types? 
Llkewls. tor wa.te proc ••• ,ng expo.ur . ,  i. the 0 . 5 4  rems per 
person per year at the SRP comp.rable to the West Valley Project 
for s iail.r r ••• on.? (DEIS pages B-1 6 ,  B-4 7 )  

Th e  occupation.l .xposur. e.t im.tes pre • •  nted in the DEIS 
•• y w.ll b. optimistic , compared to SRP and H.nford exper ience , 
g i v.n nu..rou. unique f.atur •• at w.st V.lley such as the.e below: 

1 .  Much hotter wa.t • • •  
2 .  Much more compl ic.ted , ob.tr uct.d waste tank s .  
3 .  S.all.r ,  DOr. cramped proc ••• ing canyon. 
4 .  Lack of remot. operation.l c.pabi l i ty .  
5 .  High annu.l exposure. a t  the w • •  t Valley plant in the 

pa.t. 
( 2 . 7 4  r eas/worker/y •• r in 1968 to 7 . 2 4  rems/worker/year 
in 19 71) 

6 .  Ex isting contamin.tion in.id. and .round the plant, 
.dding to the .xpo.ur. burden. 

Thi. un.xplained optimi.m i. highlighted by • compar ison 
b.t ... n the DEIS and the 1978 DOE Companion Report . The Companion 
Report •• timat •• wa.te r.tr iev.l do ... . t 12 0 p.rsen-rems. The 
DEIS •• timat •• w •• t. r.tri ... l do •• s .t 35 p.rson-rems (except for 
Alternativ. 3 for which they ar. 2 8 ) . ( DEIS Table b. S ,  p. B-16) 
Con.id.ring the controv.r.i.lity to the public o f  the h •• lth and 
.af.ty of this pr oject , it i. int.re.ting the DEIS doesn ' t  commit 
.or • •  pac. to • ju.tification of the applic.bility of SRP and 
Banford work.r .xpo.ure figure •• 
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Risk As ... s s  .... nt WVPC OEIS COMMEN':'S 

Another troubling a.pect of the DE IS , tr .. atm .. n t  ot worker 
exposure i. the caval ier as ••• amant ot worker exposures due to 
accident. during the project. The OEIS a •• u ..... that th .. re will b .. 
no .. rror. in de.ign or operation which could r .. sult in large 
occupational .. xpo.ure.. (The.e a •• umptions a r e  made on pp . 4-8 
and 4 -2 8 . ) Pa.t experienc .. , ".pecially at We.t Va ll .. y, do ... not 
support t h i s  as.umption. The probability of .. rrors r .. sult ing in 
abnormal expo.ure. will hopefully be low, but i t  c .. r t a inly isn ' t  
zer o .  A r .. alistic probability for procedural o r  d .. s ign .. rrors 
should b .. calculated. The occupa tional .. xposur .. from th .. 
wor.t-ca ... accident i . ... timated a. 10 0 - 10 0 0  r .. m. to th .. maximally 
.. xpos .. d i ndividual, but not u ... d in th .. OEIS . More than one 
ind ividual , howev .. r, would most l, k  .. 1y be affected . 

OUr earlier comments about ri sk asse.sment methods for 
oft-site do.e. apply to occupational expo.ure a. well. The 
l ikel ihood that accidents during the project will caus" worker 
exposure i s  not repre.ented by one number , but r a ther a 
probab i l i s tic function tor frequency/con.equence events. A family 
of curv .. s could be po.tulated on such a graph depicting d i f f  .. rent 
levels ot exposure mitigation efforts. Such a depiction could b .. 
con.tructed e"pir ically from SRP or Banford experi ence ov .. r the 
la.t decade and lend cr edence to the hypotheses for work .. r 
.. xpo.ur .. the EIS proce •• requires . 

RECOMl'!ENOATION 

38- 1 0 1  The f inal EIS should .. xamin .. much mor .. car .. fully the 
estim.ted occupational do.es, both for v.ate retr ieval and for 
proces sinq w i th the Var ious alternatives. Os e o f  S RP  and Hanford 
data should be justified by car .. ful explanation of th .. 
comparab i l i ty to We.t Vall .. y operations. It should assign a 
realistic probability for dose received from procedural or de.ign 
error.. It should "xplain fully the sateguard . ,  such a s  ALARA and 
site-spec i t i c  reduction. of the maximum permissible occupational 
do.e (e . g . , to 3 rem/year ) , that may be avai lable to assure that 
expoaure. will not cli .. b above the 0 . 5 4  - 0 . 6 5  rem/year l .. vel into 
the high b u t ,  neverthel .... , legal expo.ure l .. vel. pr .. viously 
e.perienced at Weat Valley . It should acknowledge that a worker 
i s  not only a worker , but that he is also a memb .. r o t  the 
population , and evaluat e  tb. additive effect of the population, 
and evaluate th .. additive eftect ot the local re.ident popUlation 
dose. The impact of a contractor incen tive program to reduce 
occupat ional dose. de.erve. discu •• ion a. wel l .  
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CHAPTER II I TECHNICAL 

� Quan tity of Re.idual Radioact ivity in Empt ied Tank 802 

The Committe .. has focu.ed concern on th .. operat ion. needed 
to succe.sfully r e  .. ove the BLW fro .. 802 .  Although sign i f icant 
segment. of th .. 1978 Companion Report and the Battelle report 
(BMI-X6 9 8 )  d i scus. the equipment and tasks required to facili tat .. 
this act i v i ty ,  very l i ttle discu •• ion can be found in the OEIS on 
th i s  cr i t ical sub j ec t .  Only 4 pag ... i n  Append i x  B d i scu.s th is 
issue and w i th in these pages a great deal ' o f  unknowns are 
ad .. i t ted . Given the paucity of discus.ion, tne Committee remains 
concerned about the effectiveness of sluicing for waate r emoval • 

The OEIS r .. ferences only one study in this ar .. a • • • th .. 
intormal Jan icek study . Th .. Committe .. is awar .. of s igni f icant 
.. tforts und .. rway and experience at the SRP and Banford which sh .. d 
light on t h i s  SUbject. Although the Janicek study r eport edly 
relies on some of this experience , the Bill report (OP-I09 3 ) , 
Johnson R .. port (ARL) , NUREG 004 3 ,  and th .. Batt .. ll .. report ar .. all 
important information base. available for d i scussion. We also are 
aware of i n ternal .. ngineering evaluation. of this subj .. ct by 
Rockwell International. 

The d iscussion of the subject on page 12 8 o f  the Battelle 
report i. sobering indeed . The authors indicate that we can 
expect a r .. sidual sludge volume of 4' , retain ing an incredibl .. 20' 
o t  the or iginal sludge activity . ( Th i s  a .. ount was aft .. r chemical 
flu.hing . )  Th is activity could amount to as much as-JIDillion 
cur i e s .  The OEIS do .. s not explicitly project the amount of 
r ... idual wast .. l.tt a fter cleaning. 

For its part , the Janicek study sheds no light on the 
subjec t .  Ra th er ,  i t  postulat.s more unanswered que.tions about 
this pha.e of the project and propose. a study program to answ .. r 
them co.ting around six mill ion 1981 dollar s .  The Janicek study 
alao indicate. that the S RP  tank. for which sluicing exp .. r i ence 
exists have 1... internal structures for waste to encrust on. 

The t r i p. o t  commi tt .. e .. abers failed to fully an.wer the.e 
que.tion.. At Savannah River , we were told that 9 5 '  of the curie. 
originally i n  the tank had been re.aved and that after hot 
chemical wa.hes , only l' would be left. At West Valley, that 
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could be a • •  uch •• • 2 million cur i... In spit. of the cl •• ning 
. ffor t ,  the in.id. of the tan�. still gave o f f  10 00 r/h r .  
Although tbi. radioactivity could b. due t o  w • •  t .  which h.d l •• k.d 
fro. SRP t.nk . 16 and lodged b.n.ath the t.nk , such high fields 
indicat. that the job of complet.ly cl.aning • HLW tank prior to 
dec:o .. i •• ioning will be a v.ry challenging ta. k ,  .sp.cially 
con.id.r ing that the SRP wa.te. are far cooler than th e  w.st 
Vall.y wast ••• 

Th. e ffectivene •• of the sludge r.mov.l operation will 
d.pend on many diff.r.nt con.id.rations .  Ch ief among th.m are the 
rheology of the .ludge , the art iculatene •• of the sluic.r nozzle 
syste. , .nd the capab ility of the tan k ' s  internal structures to 
shield the sludge fro. the stre .. o f  .lurri.d w •• t.. The J.nicek 
study describes the jOb of closing the g.p.. Th. difference. 
b.twe.n the SRP and Hanford tanks .nd the applicability of the 
actual SRP and Hanford .xp.ri.nc. to was t Valley is not cl.ar at 
this tim •• 

RECOMMENOATION 

Th. potential •• i.ts that the 802 sludge re.ov.l op.r.eion 
will leave b.twe.n .2 and 3 million curi.s of HLW in 802 .fter 
ch •• ical flushing. Sinc. this qu.n tity of waste will still 
repr ••• nt a significant long t.rm thr.at to the environmen t ,  ��. 

38- 1 1 1 0ElS should d iscuss the degree of unc.rtainty pre •• ntly e.isting 
about HLW r.sidual. the kind .nd quantity of r •••• rch needed to 
re.olve th ••• uncertainti.s. 

� Will the h •• l be TRU wasta. or HLW? 

Aft.r the la.t ch •• ical flush, th.r. is • substantial 
l ikelihood that sign i ficant qUHntities of BLW w i ll remain 
encru.t.d on the tank internals. As such the tank will be 
consid.r.d .t b.st, tran.uranic w.st. (TRO wa.t.) and at worst, 
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BLW. A d.fini tion for TRO wa.t. ha. baan r.c.ntly propo •• d by the 
0 . 5 .  NUcl.ar R.gulatory Commis.ion (USHRC) in the red.r.l Regist.r 
of July 8 ,  1 9 8 1 .  Wh.n promulgated , th i s  d.finition will b. part 
of a r.vised 'art 60 of the Cod. of rad.ral R.gulations iCFR) 
gov.rning the p.rfor.anc. objac:tiv •• , d.sig n ,  construction and 
oper.tion of the fed.ral geologic repository for high l.vel and 
transur.nic nucl.ar wast •• (HLW and TRU wast. ) .  

-Tr anauranic v •• t.s - or -TRO v.at •• - means 
r.dioactiv. wa.te cont.ining alpha emitting 
transur.nic ale •• nts, with r.dioactive half-livea 
gr.ater than f ive y.ar s ,  in •• c •• s of 10 
n.nocurie. per gr... (10 CFR Part 6 0 . 2 ,  propo •• d 
7/8/8 1 )  

A s imil.r definition i n  the so-c.ll.d OOE 
Op.ration. Manual ha. gov.rned USDOE waxte manag •• ent 
.ffor t s  s i nc. the early 1970 's. USHRC h.s propos.d a 
d.f init ion for HLW in the .... Fed.r.l Regist.r citation 
as follows : 

"High-lev.l r.dioactiv. wa.te" or "HLW" me.ns 
( 1 )  irrad iat.d r.actor fu.l, ( 2 )  liquid waste. 
r.sul ting fro. the oper.tion of the f irst cycle 
solvent extraction syst •• , or equival.n t ,  and the 
concentrated v •• t •• trom subsequent extraction 
cycl. s ,  or equival.nt , in a facility for 
reproceSSing irradiated r.actor fu. l ,  and ( 3 )  
solids into which such liquid wast.s have be.n 
convert ed .  (10 CFR '.rt 6 0 . 2  propos.d, 7/8/8 1 )  

� 
38- 1 2 1 The qu •• tion the Coaaitt •• has wr.stl.d with i s ,  if the •• 

regulations are .dopt.d •• proposed , will the waste tankS with the 
r.sidual h.el be consid.red HLW, TKU wa.t. or low level waste? 
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Such . deter.in.tion is cr itic.l because eacb waste type has its 
own ... t o t  •• n.ge .. nt guidelin .. s and limitations under USNRC rules 
and USDOE intern.l guidelines. 

Intor •• l d i scus. ions with USNRC representativ .. s claritied 
th .. .  e.ning and intent tor HLW and TRU waste d .. t in i t ions. HLW. we 
under st.nd . might be construed to cover the r es idual h ... l b .. cause . 
und .. r section ( 2 )  or th.t detinition . such he .. ls would l i k ely be 
"equivalent" isotopically to th .. "l iquid wastes resul t i ng trom the 
oper a t ion ot th .. t irst cycle solvent extraction system • • • •  " In 
addition. this r.sidual heel could reasonably be construed to be . 
as under section ( 3 )  ot th.t d .. tinition. "solids into whicb such 
l iquid w.ste. have been converted . "  Grant .. d .  this occur r ed 
passiv .. ly . It occurred . however .  just the same . 

Could the heel and tankage b .. consider .. d TRU wa.te? This 
question is harder to an.wer. First . i t  the heel is con trued to 
be HLW. it would certainly not be TRU waste s inc .. the activity 
level would sur .. ly exc .. d 10 nci/gm . Howeve r .  once encased in 
concrete . would the re.ulting monol i th m .. t th .. 10 nci/gm 
limitation? 

� .ume tor th .. purpo.e ot argument that all the tree space 
in the vault wer e till .. d with light weight concrete at 115 pounds 
per cubic toot. The weight ot that mas •• plus the steel tank s .  
plus the orig ina l vault would weigh approx imately 2 3  mill ion 
pound. or 10 bill ion gr ... . In ord .. r to meet the 10 nc i/gm limit 
the heel could consist laqally ot only ��uries: InlS residual <0 activity would require a sludg.. d .. contamina tion tactor ot o..o.... _ �  •. inste.d ot a lIIIlXimum 9 9 . 0 ' proj .. ct .. d by studies and 
experience available to date . .  We conclude then that the 
result ing v.ult w •• te •••• would not be considered TRU wast e .  

FOOTl'IOTE • 

OUr c.lculat ion. are approximat .. .  based on dimensions 
intor.ally provided by NYSERDA and estimat .. s o t  volume l imited by 
lack ot stzuctural location intorma tion. Th .. est imate could be 
ott by .any percentage points. however .  without aftecting the 
conclusions pr .... nt .. d h.r .. in. For the purposes ot c.lcul.tion. 
th. inventory ot tranauranics in the sludg .. prior to ramoval w.s 
.. sumed to be about 6 0 . 0 0 0  curi.s . (5 .. Companion Report .  P. 3-24) 
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Th. d irect applicability ot USNRC regulations i s  
questionable due t o  the recently signed Memorandum o t  
Understanding b .. t w  .. n the USNRC and th e  USOOE . Th .. Seat. 1 9 8 1  
MOU transfers soma o t  the j ur isdiction tor ope r a t ional act ivity 
revi .. w to USDOE away trom USNRC and th .. USNRC requlations and pro
c •• dux.. . W. do , now.ver ,  understand that USOOE Operational 
Orders and oth .. r USDOE manu.ls utiliz .. similar lang�age and 
conc .. pts to those promulgated by USNRC. In add i t ion . pr o j ect 
activ i t ies which would substantially violate th .. letter or spiri t 
ot USNRC r u l  ... would l i k  .. ly generate publ i c .  Congress ional or even 
USNRC response . Consequently . the concepts embodied in USNRC 
regulation. are s till r .. a.onable bas .. s tor pr o j ect dec i s ion maker s .  

RECOMMENDATION 

DOE should aas ••• the waste management lega l r am i f ications 
ot the entombment mod .. ot decommissioning HLW tank 802 . given the 
substantial residual h .... l. proposed USNRC TRU waste and HLW 
management rul •• and the recent MOU . 

£Q!!!E!! Procedural and En ineer i no Ra m i f i cat ion o f  TRU 
Waste HLW Determlnat lon or Ta n k  0 
DecommISSIonIng 

Th .. question ot the TRU wa.te/HLW det�rm i na t ion for Tank 
802 is qu i t .  importan t .  HLW cannot be buried at West Valley 
because it i s  not a de. ignated teder a l  repos i tory . I f  any attempt 
to so de.ignat .. w .. r .. attempted . the site would fail numerous 
requirem .. nts ot the proposed part 60 USNRC r egulations governing 
such tac i li ti e s .  For instanc • •  S 6 0 . 12 2  ( i )  requires that the 
repository be .. mplaced no l.s. than 3 0 0  m .. t.rs below the sur:3ce. 
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At We.t Valley the vault i. only 10 meters down . 5 6 0 . 12 3  (b) (4 ) 
requires that no extre.e ero.ion ha. occurred dur ing the 
Quartenary period (la.t 2 million year . ) . At We.t Valley not only 
ha. extr e.e ero.ion occurred in that ti .. frame, but several 
glacial intru.ion. have scraped over the area , thereby 
indisputably violat ing 5 60. 112 in i ts ent irety. Burying RLW at 
West Valley would likely violate numerous other sections of 
proposed Part 60 a. vell, including

. 
subsections o f :  

5 6 0 . 11 1  
5 6 0 . 121 
5 6 0 . 13 1  
5 6 0 . 13 2  
5 60 . 13 5  

I t  appears safe to say, therefor e ,  that bur ial o f  RLW a t  
West Valley v i l l  not be .anctioned b y  the.e regulation. unless 
th is fac i l i ty i .  specifically exempted from USNRC Part 60 rules by 
future regulation. or .tatute.. Entombment therefor e ,  as proposed 
by the DE IS vould not be permitted or appropr iate. 

If,  arguendo , the entombed va.te tank vere determined to be 
TRU va.te, certain other requirements may exist before burial 
would be alloved at We.t Valley at its present location. 
Ju stified in detail in NUREG - 0 78 2 ,  the OSNRC publi shed proposed 
rule. for management of low level nuclear va.te and THO va.te. 
Al though the OSNRC jur isdiction over vaste management activit ies 
at the We.t valley DOE project may be limited by the MOO . it seems 
unlikely the Commiss ion, Congress , or the public vill be satisfied 
with a decommissioning option vhich vill violate the sp irit or 
letter o f  the law. At a minimum , entombment o f  the Tank 802 . if 
car r i ed  out away from west Valley , if con.trued to be THO vaste, 
vould require special shoving. unde� propo.ed r ule. of 10CFR Part 
61. For instance , a license application and environmental report 
must be compiled setting forth in detail extensive geohydrolgic, 
tecton i c ,  geoaorphic , geochemical, and institut ional i nformation 
to j u. t i fy the activity. The in.tant DEIS for the pr o j ect h as 
little of these data on which to ba.e such an analy . i s .  I f  such 
data vere pre.ented , the site might be found to violate several 
sub.ections of subpart 0 such a. 5 61.50 ( 7 )  and (10) vhich discus. 

-18-

Technical WVPC DE IS COMMENTS 

ground vater regime and surface geologic proce •• limitations vhich 
West Va lley ha. been .hown to exceed in certain areas at various 
ti .. . .  

Th e  j u. t i f ication for disposal o f  RLW i n  a fed'lral 
repo.itory i. founded on a vealth of documen tation. In some vays ,  
the sol i d i f ication project a t  West Valley i s  an outgrovth of the 
same rationale.. The Committee therefore vonder s hov the DEIS 
could re j ect the tank dismantling option entirely. In fac t ,  ve 
vonder vhy the -l •• ve i t  there- or entombment options were not 
rejected instead. 

RECOMMENDATION 

38- 13 1 If the entombed Tank 802 is con.trued to be TRU vaste , 
proposed 10 CFR Part 61 may be applicable to the project action, 
a t  least in spir i t .  A. such , the DEIS should assess the d a ta 
requ irements and the likelihood of s i te suitab i l i ty as def ined by 
these nev regulations. 

� S i te speci fic Considerations for Tank Decommission�tlon ChOices 

S i te spec i fic justification of dismantling can be seen by 
consider a t ion of rele.se scenar ios tor the tank entombment 
options. Host of the residual radioactivity vould be at the 
bottom of the tan k ,  underneath about a million gallons o f  
solidified cement .  While th i s  would b e  a relat ively effective 
barrier to human intrUSion, it vould also be very d i ff icult or 
impossible to reaove if i t  turned out not to be a satis factory way 
of decommissioning the tank. 

There vould be no barrier below the res idual r adioactive 
vaste except for the silty till andJPossibly the existing concrete 
vault. Directly below the re.idual radioactive material would be 
the steel tank bottom , vhich vould become permeable vithin a 
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couple of d.cades a. it ru.ted throuqh. B.low this is a 
I S - i nch- t h ick , 7 2 -foot-d iameter perm.able layer of perlite blocks 
and qrav. l .  B.low this is the ste.l pan, which alr.ady has a leak 
in i t  and will become more permeable as it r usts. Belov this is a 
3-inch-thick lay.r of qrav.l, and th.n floor of the .xistinq 
concrete vault. Except par hap. for the vault i ts.l f ,  none of 
th • • •  barr iers r.pr • • •  nt viable BLW or TRC waste container ization. 

Th e  inteqr i ty of the vault i s  a question. I t  remains to be . 
s.en wh.th.r the vault will survive the chanqe in str.ss (a. the 
RLW is qr adually r.moved , then replaced by at least twic. as much 
w.iqht of concr.te) wi thout crack inq. I f  cracks d.velop in the 
existinq vaul t ,  then qr oundvater is free to move throuq" the 
perm.able lay.rs undarneath the residual waste s ,  90 that the silty 
till would b. the only barrier . This, is not an encouraqinq 
prospec t ,  e.pecially in vi.w of the inadequately explain.d water 
problems a t  other parts of the s i te . For example , if contaminee 
water star ted p.rcolatinq upward around the entombed tank (wh. ther 
from a "bathtub .f f.ct" or an underqround spr inq ) , i t  would be a 
v.ry d i f f icul t  probl.m to con trol , much l.s. to remedy. 

Th e  bathtub .ffect would b. particularly troubl •• om. due to 
the r.c.ntly di .cov.r.d qaomorpholoqy of the area imm.d iat.ly 
surroundinq the RLW tanks, the proces.inq b u i ldinq and the low 
l.vel liquid wa.t. tr.atment faci liti... R.c.nt so i l  borinqs by 
CSGS (80- 2 , 3 , 4 , 5 , )  have document.d the exi.tenc. of a surf icial 
layer of h iqhly p.rm.abl. qravel 5 to 2 5  fe.t thick in this area. 
Known to qeoloqiata .a an -alluvial tan depos i t· ,  this structure 
app.ar. to b. continuous and hiqhly p.rm.abl. . Any liquid H LW or 
solubilized fraction. th.reof which escape f r om the vault (eith.r 
before solidif ication or aft.r entombm.n t )  will find sub.ur fac. 
transport quit. ea.y in this portion of the s i te .  Topoqraphic 
contour. in the ar.a of the BLW tanks a •• ur. that such wa.t. 
.xcur .ions would aiqrat • •  ith.r to Erdman Brook or to the swamp 
(which d i .charq •• to Erdman Brook) . Erdman Brook th.n flow. into 

Cattarauqa. Cr •• k and th.r.by into Lak. Er i . .  Th i .  drainaq. 
• c.nario can hardly b. con.id.r.d far f.tch.d a. Simila r ,  alb.it 
low 1 ••• 1, sur face di.charq •• have alr.ady occu rred from w.st 
Vall.y ' .  lov l.v.l burial ar.a. 

Di •• antla .. nt i .  c.rtainly not an incompr ehan.ibl. ta.k. 
Rath. r ,  the Batt.ll • •  tudy of 1978 d.vot.d d i.cu •• ion to it on 
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P8q. 129 and Rockwell Int.rnational internal work was done on the 
subjec t .  W. und.rstand that DOE facilities have considered the 
disaantle •• nt option for th.ir •• ptied tank. a. w.ll. Remote qas 
and pla.ma cuttinq t.chnoloqy and t.chniques have been w.ll 
d.v.lop.d ov.r the la.t f.v y.ars for radioactiv. equipment and 
fac ilities much l ike tank BD2. A qreat deal of information exists 
in the l i terature docua.ntinq a plethora of approaches and 
.xper i.nc.. Exactly similar work will be needed to d i smantle the 
old r.proc ••• inq sy.t ... and ev.ntually the solid i f ication 
equipm.nt too. 

The DE IS q ive. d i smantlement .xtremely short shr i f t .  On 
paqe B-I0 2 ,  the authors discu •• and reject the option in three 
sent.nces. Larqe quantiti •• of occupational exposure (230 
person-rems) are us.d to ju.tify rej.ction of the option. Even 
assuminq arquendo that this fiqur. i. correct , it i. still a 
fraction of the occupational do •• as.ociated with the whole 
proj.c t .  (1800 - 2 200 par.on-rems for sc.narios la and 2) Given 
the Committ •• 's contention that these fiqure. themselves are 
optimistic, the 230 per.on-rem tank dismantlinq fiqures would be 
an even .. aller proportion of the project tota l .  

Th e  2 30 par.on-rem total f o r  tank d i .mantlinq may well b e  an 
int.ntionally inflated value u •• d to discouraq. support for th i s  
decomai •• ioninq option. Th .  citation f o r  t h i s  f iqure i s  the DOE 
report of 197 8 ,  ( th e  .o-called Companion Repor t ) . The 
dismantlement option i .  discus.ed on paqe. 4 - 7 2  to 4-74 and is 
i t  •• l f  ba •• d on another report, AHL - aNI-IO S O .  Th i s  report 
as.umes that dis.antlement would be carried out by workers in a 
shi.lded caq. low.red into th. tank wi.ldinq oxy-acetylene 
torch.s. Such a technique would lik.ly q.nerate h iqh levels of 
p.rsonn.l exposure a. d.�n.trat.d by the 230 p.rson-re. fiqure. 
If the r.mote cuttinq technique d i.cu •• ed by the Battell. 
Environ •• ntal Report o f  1978 w.r. u •• d in.t.ad , p.r.onn.l .xpo.ure 
would be m inimized or .liminated .ntir.ly· (.xcept for the 10 - 20 
p.r.on-r ••• lik.ly to b. q.n.rat.d from handlinq and packaqinq the 
cut-up p i ec.s preparatory to tran.port) • 

RECCIIMENDATIO\ll 

Con.id.rinq the wealth of .xp.ri.nc. around the world 
cuttinq up contaminated tanks and oth.r v •••• l. , the availability 
of an iaper .. abl. vault to isolate the job ( i . e . the concrete 
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vault) , tb. pot.nti.lly lar;. r •• idual h •• l ot RLW , and the 
li k.lihood that 8LN viII .ventually •• cap. the .nto.bm.nt syst .. , 

38- 15 1 the Co.-itt •• recoma.nds that the PEIS r.consid.r th i s  task in 
d.t.il. Th. Co.-itt •• beli.v.s that such a r.consid.ration viII 
in.vitably l •• d to • r.jection ot the .mpti.d tank concr.t. 
.nto.bm.nt option. 

38- 1 6 1 

� F.il-.ate OD.rational Interlocks 

Whil. on the tour ot the Idaho Reproc.s.ing tacility ,  the 
Committ •• Ch.ir •• n v.s mad • •  war. ot • c r i ticality incid.nt vhich 
occurred s.v.ral y.ars .go in a puls.d column ot the t i r s t  
extr.ction st.p. Du. t o  a maltunctioning instru.en t ,  enr iched 
uranium b.g.n recycling in the column , ev.ntu.lly r.aching a 
critic.l conc.ntr.tion. Although dam.ge to the tacility w •• 
••• 1 1 ,  the .y.t •• r ••• in.d dovn tor about tvo y •• r s .  

Following the inciden t ,  DOE r equ ir.d the contractor to 
in.t.ll • continuous .y.t •• st.tu. mon i tor vith the cap.bility to 
autom.tic.lly .hutdown the t.cility vh.n c.rt.in cri tical 
p.ram.ters exceed.d •• tpoints. F.c ility oper.tors cannot t.mper 
vith the .y.t •• or d.t •• t it. capabiliti •• vithout expre.s 
per.i •• ion tro. DOE repr.sent.tive.. In th i s  vay , inappropriate 
.ngin.ering judg ••• n t  on the p.rt ot operators cannot caus. the 
proce.sing syst •• to t.il. 

The DEIS doe. not discuss such . syst.m ' s  applicab ility to 
the propo •• d .olidi tic.tion sy.t •• s under con.ideration at Wes t  
V.ll.y . As d.scr ibed in Id.ho, .uch • system appears appropriate 
tor DEIS r.vi.w. 

RECOMMENDATION 

Th. FEIS should con.id.r the installation of automatic 
.yste • •  hutdown c.p.b ility tor the .olid itic.tion syste •• 
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SE!!!!!! Pr.-d.s ign Troubl.shooting 

Wh il. the Committ •• Chair.an va. touring the Idaho 
.olidi tication tacility , h. va. told tha t int.n. iv. pr.-d •• ign 
.tudi •• and di.cu •• ion. were h.ld b.tween d •• ign.r., .ngineer. and 
operator. t .. il iar vith the operation campaign. ot the 
pr.-.xi.ting calcin.r. All the old log. w.r. con.ult.d tor 
recurring br.akdown. , .xc ••• iv. maint.nance requir ••• nts,  avkvard 
layouts, .nd oth.r correct.bl. d i tticulti •• • nd detici.nci... In 
this v.y , the n.w and bigg.r calcin.r would no t nec •••• rily 
t.atur. the .... d.tici.nci •• • nd caus. simil.r ditticultie. in 
the tutur. . Th. DEIS t.ils to discu •• th i s  k ind ot • r.view 
proc ••• • nd its .pplic.bility to the solid i t ic.tion syst ••• under 
con. id.r.tion tor west V.lley . 

RECOMMENDATIO\ll 

38- 1 7 I The FEIS .hould discus. the pre-de.ign activitia. vhich viII 
as.ur. that the op.r.tion.l and d •• ign tl.v. ot existing syst ••• 
viII not b. rep •• ted in equipm.nt .nd d.signs u.ed i n  the West 
V.ll.y .olidit ic.tion .y.t .. .  

� Continuous �.lter 

Th. po •• ibility ot • maltunction in the ceramic m.lter 
(Alternative Ib) is ot •• riou. concern. We qu •• tion vhether it 
viII b. pos.ibl. to d •• ign • c.ramic •• ltar vhich c.n b. run by 
remote control tor long periods ot t im. under h igh te.peratures. 
So •• ot •• ny d i tticulti •• are m.ntion.d on p.g. 8 - 3 1 .  They 
includ. d i tticulty in .n.uring h igh qu.l i ty v.ste intor •• tion and 
corro.ion ot •• It.r .lec trod.s or the c.ramic •• lter retr.ctory . 

RECOMMENDATION 

38- 18 / Th. FEIS should a ••••• the po •• ibility and ramitications ot 
r.p. ir and/or r.placem.nt ot the c.ramic •• lter w i th 
r.mote-.a inten.nc. sy.tems. Occup.tion.l h.z.rds should b • 
•• timat.d tor .uch .n op.r.tion. 
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T.chnic.l WVPC DEIS coMMENTS 

� Incon.l !lelt.r 

Co.-itt .. .. .o.r discu •• ion • •  t the SRP d.t.rmin.d that the 
incon.l c.ramic •• It.r oper.tinq .t 11500 C vaporiz •• Iodin. and 
Ruth.niu.. Th ••• q •••• mu.t b. c.ptured by the oft-q •• syst.m. 
This ditficult op.rational und.rtakinq wa. not explain.d in any 
d.tail, nor wa. the ott-q •• tr.atm.nt syst •• tor any of the 
solidif ication options .  

Th. succ.s. o t  the .olidification proc ••• will b. larq.ly 
d.t.r.in.d by the r.li.bl. and .ft.ctive operation ot the ot f-gas 
tr •• t •• nt system. At the Id.ho calcininq facility, this syst.m 
compri ••• • v.ry siqnificant portion ot the proc.ssinq f.cility .  
Its d.siqn , .nqin •• rinq , operation, m.int.n.nc. and compon.nts 
will d.t.r.in. i t  • •  ft.ctiv.n •••• 

Th .  ov.rall compo.ition o f  ott-qa. str .am. for the calcininq 
.c.nario cannot b. found in the DEIS. Sur.ly b •• i c  intorm.tion 
can b. q.n.rated on this impor tant part ot the op.ration of the 
tac ility .  Tr itium , on. lik.ly compon.nt , c.n b. s.p.r.ted trom 
w.t.r by a Swi •• proc.... Th. DEIS t.il. to d iscu •• this proc •••• 

RECOMMENDATION 

38-19 I Th. PElS should specify l ik.ly otf-qas stream compos ition 
tor the c.lcininq .c.nario. and pr ••• nt , in at l ••• t conc.ptu.l 
torm , d •• iqn and oper.tional information tor oft-qas .y.t.m. 
n.ed.d tor prop.r control. Th. r •• ultinq composition of .ttlu.nts 
fra. the tr •• c..nt sy.tem durinq actu.l pr oc ••• inq camp.iqn. 
should likewi •• b. di.cu.sed in the PE lS .  

Technical b •••• tor the .tflu.nt and r.li.bil i ty pr ojection. 
.hould includ. information on pa.t .xp.ri.nc. with .uch .y.t .... 
Also included .hould b. a d.scr iption of the r .mot. control 
.. thod. for ch.nqinq filt.r. and oth.r equi�.nt durinq the 
.olidification campaiqn.. Th. amount of tr itium r.l ••• ed to the 
atmo.ph.r • •  hould b. provided , imp.ct • •• timat.d tor i t ,  and cost. 
tor in.tallation .nd oper.tion ot the Swis. technoloqy for tritium 
separation .xamined . 
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£!!!!!!!!.! Low L.v.l wa.t. 

Th .  d i.cu •• ion o f  the solid wa.t. burial qrounds at w.st 
Vall.y (a . 3 . 2 )  i. d.tici.nt. Th. DEIS m.ntion. that LLW burial a t  
w • •  t Vall.y miqht b .  a n  isolation option, w i thou t mention of the 
t.ct that this burial ar.a h •• b •• n plaqu.d by problems s ine. the 
.arly 1 9 70 ' . .  Th.r. is no m.ntion ot the qrounds closinq in 1975 
due to w.t.r infiltration in the tr.nch.s and that , ev.n now , 
aft.r ex·t.nsiv. remed ial wor k ,  w.t.r must still b. pump.d out and 
tr •• ted int.rmitt.ntly . In DEIS s.ction 3 . 1 . 3  i t  is noted tha t 
th.r. ar. at l.a.t 2 aqui f.r. in the ar.a , but th.y are 
i .. edi .t.ly discount.d a. possible miqrational route s .  Th.r. i s  
n o  m.ntion ot the s.nd l.n • •  s in the burial area, a s  acknowledqed 
by the NYS D.partm.nt ot Environmental Cons.rv.tion and the 
D.p.rtm.nt of H.alth, and the role that th.se l.ns •• may play in 
the und.rqround mov.m.nt of r.dionuclid.s. The location of the 
tr .nch •• n •• r a hillside and the .rosion of th.t hillside i. also 
not m.ntioned . 

Th. Co.-itt •• also tocus.ed on ramitications ot s.lt cake 
dispo •• l in w •• t Vall.y ' s  LLW buri.l .r.a. a.c.u •• of the 
l i k.lihood th.t l •• ch.t. would continu. to intu •• w.ste dumped, 
th.n l •• dinq to .urf.c. wat.r discharq •• , pot.ntial 
.utroph ication, r adionuclid. mobilization and oth.r adv.r •• 
impact. would b. cr •• ted . OEIS fail. to conn.ct the onqoinq 
probl.m. at w •• t Valley ' .  buri.l ar ••• with the advi.ability of 
future •• It c.k. buri.l th.r • •  

RECOI'!MI!!NDATION 

38-20 1 Th. Coaaitt •• r.commend. that the PElS fully a ••••• the 
pertorm.nc. of the on-sit. low l.v.l w •• t. bur ial qround and it • 
• ppr opr i at.n •• s tor dispo •• l of proj.ct q.n.r.ted w •• t.. Th. 
cons.n.us of the Comaitt •• was th.t the .it. w •• in.ppropriat., 
q iv.n the conti nued di fficulti •• a •• oci.t.d w i th .and l.ns.s , 
p.rp.tual •• int.n.nc. requir ••• nts .nd w.t.r infiltration. Th. 
Committ •• w.nt turth.r to qu •• tion the lik.l ihood that the 
Horth ••• t could .v.r loc.t • •  uch a sit., qiv.n the climatoloqy and 

38-21 I hYdroq.oloqy of th.t r.qion. Di.po •• l ot the s.lt cak. in a LLW 
sit. va. qu •• tion.d .s well. 
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Teebnical WPC OElS COMMEN'l'S 

£!!!!!!!! Technetium Removal 

The 1" 8 DOE Co�nion aeport raises the tollowing question. 

"A nu.ber ot uncertainties relative to the 
identity ot radionuclide. in the 802 supernate 
exi.ts. Pa r  example , the pre.ence or absence 
ot technetium should b. verit ied , and i t  
present i n  sutticient quantity to requ ire 
reaoval an appropr iate ion-exchange resin 
should be identitied and its perto rmance and 
operating conditions determined . "  

on page 4-35 the DEIS .ays , "Technet ium-9 9 ,  vhich has a 
balt-lite ot 2 . 1  x 10 5 years, would be transported treely by 
groundwater atter it i. leached out ot the salt cake . "  It the 
.alt cake vere to be buried in the lev level va.te burial ground 
at we.t Valley , Tecbnetium-" could pose an add itional subsurtace 
migration hazard , given the onqoing leachate t rouble. with that 
v •• t. are • •  

JIECOIIIMENDATIOII 

38-22 1 It the salt cake i. di.posed ot in a bur ial ground , the 
technetium should be removed and placed in the HLW mix. The FEIS 
.hould include some discussion ot an approp r i a te ion-exchange 
resin tor separation ot technetium- 9 9 .  ( I t  the supernate has been 
recently SAmpled and technetium has been tound to be o t  
insufticient quantity t o  require "paration , th i s  should b e  s o  

38-23 1 stated . )  Th e  less appropriate option o t  burial o t  technet i um-99 
contaminated salt cake sbould , hoveve r ,  be analyzed tor migration 
bazards and the data pre.ented tor public evaluation. 

!i9!!!!!!!! Uranyl Ifi tzate 

The c�ittee va. concerned about the 3 1/2 ton. ot 
radioactive uranyl ni trate whicb remain in the proce •• buildi ng .  
The DEIS tail. to diacu . .  th e  t inal di.po.ition o t  this 
reproce •• ing let t-Gver . 

-26-
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RECOMMElIDATIOR 38-24 1 The rEIS must evaluate dispo.ition options tor the uranyl 
nitrate lett at the reproce •• ing plant . 
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WVPC DEIS COMMENTS 

CHAPT!!R IV PSYCHOLCXi lCAL STRESS 

� populat ion Psycholog ical St:ess 

Commi ttee .embers telt str ongly that the e x i s tence ot 
nuclear waste a t  the We.t Valley site and the controversy 
surrounding the tacility and the project had caused and s t i ll 
cause. psycholog ical s tre... This stre.s may account for a . 
notable lack ot inter.st in project activities by many people 
living in the plant environs. Perhaps a k ind ot r e s ignation has 
.et i n ,  engender ing a "what will happen, w i ll h appen" a t t i t ude . 

RECOMMENDAT ION 

38-25 1 The PElS should tocus on the benetits p r o j ect implementation 
will have on reducing the psycholog ical s tress associated with ��e 
�obili zable vaste on 3ite and the public controversy surrounding 
Its eX i stenc e .  

- ZI-
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CHAPTER V PROJECT MANAGEMENT 

� Manager ial Adeauacv 

The Committee telt that the subject ot m i t igat ive measures 
is unsat i s t actorily dealt with in the DE IS . Wh i le "sound 
manage.ent and quality assurance systems tor a ll stages ot a 
project" (DEIS Sec .  4 . 5 . 11 ,  pp 4 - 7 1) are indeed essential in 
effective mitigative me.sur • •  , DOE ' s  role as overseer in this area 
has been wea k .  An Augu.t 4 ,  1981 report b y  t h e  Comptroller 
General e n t i tled "Batter OVersight Ne eded tor the Satety and 
Bealth Act iv itie. at DOE ' s  Nuclear Pac i l i t i e s "  state. that " .  
DOE ' s  occupational satety, e.ergency prepa r edness , tacility 
de.ig n ,  satety and environmental monitoring program. warrant 
immediate corrective action . "  (Page i i i )  

The C o  .. ittee vi.its to Idaho Palls d isclosed that 
contractor incentive progr ... have been very e t tectfve at 
obtaining compliance with environmental protect i o n ,  occupational 
expo.ure g u idelines , and operational procedures. Idaho ' s  
Incentive Contract Funding , vhere DOE pay. a contractor o n  a 
quarterly basi. and provide. additional payment over co.ts only it 
the contractor h •• met. certain performance c r i ter i a ,  has proved 
ettective encour agement tor good manage.ent pr acticeS. 

RECtMMENDATION 

38-26 1 An incentive type contract betv .. n DOE and Westinghouse 
should be arranged and discus .. d in the PElS. The Committee teels 
DOE should tormulate partormance cr iter i a  tor the We.t Valley 
project and devise an incentive program that applies enough 
pre.aur. to enaure contr actor adherence to the •• cr i te r i a .  
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CHAPTER VI OPTION EVALOATION CRITERIA 

£!!!!!!!!! Criteria tor Choo.ing Be.t Soliditication Option 

In 1978. the OS DOE cbartered a .pacial cit izen ' s  committ .. 
called tbe ... t Valley Daeaa-i •• ioninq and Decontamination Ta.k 
Group to dete�ine deco .. i •• ioninq criteria tor the We.t Valley 
racility .  Several ot the.e eriter ia are par t icularly appropriate 
now in quid inq DOE ' s  choice ot the be.t option tor implementation 
ot the project and theretore are pre.ented below trom the summary 
pre.ented i n  the 1978 DOE Companion Report .  

The Ta.k Group developed decommis.ioninq criter ia i n  terms 
ot standard., consideration. and qoal.. In addi tion. the Task 
Group has ar ticulated principle. upon which the decommis. ioning 
cr iteria are ba.ed. 

Principle tl 

TO tal ri.k. au.t be minimized by the expend iture ot 
sut t icient tund. to quar antee minimization ot short term r i s k .  
O.e ot th is mechanism nece •• itate. that .hort and long term r isks 
be datined with contidence . Reduction ot ri.k to tuture 
ganeration • •  hould ba qiven prior i ty and minimi z ed .  

principle . 2  

Reduction ot total ri.k expo.ure should b e  qiven hiqher 
pr ior i ty than t inancial co.t reduction. The decision makinq 
proce •• • hould not , however ,  be totally a.clu.ive ot 
cost-benetit.. Reduction ot co.t. to tuture generation. should 
likawi.e ba qivan pr iority .  

Th e  Ta sk Group doe. not intend that these pr inciples be 
applied in .uch a way a. to ereate an unrea.onable application ot 
r i.k to e i ther pr e.ent or tuture generation •• 

-30-
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1.  Genaral Selection Considaration 

Tbe Ta.k Group aqreed that in rankinq various di.po.ition 
option. tor radioactiva aeeu.ulation. at tbe . i te. the tollowin� 
con.ideration. should be ueed tor deci.ion makinq. The be.t 
option. tor eacb ot the tive area. are weighted accordinq to 
importance (witb option. tro. '1 qiven priority over tho.e in f 2 .  
etc . )  

Considerations tor Selection (in de.cending order ot importance) 

1 .  Select option. with the lowe.t lonq term population 
health ri.k level •• 

2. Se lect option. with the lowest short-term population 
health ri.k· levals .  

3 .  Select tho.e option. i n  which total r isk i .  minimized. 
providad that the short term risk i .  minimized by th e 
expenditure ot .utticient tund. and the long term r i .ks 
can be determined with contidence and minimized. 

4 .  Select option. with lowe.t dollar cost t o  tuture 
qeneration •• 

5 .  Select options with tha lowest short-term dollar cost. 

The Task Group does not recommend that the.e con.iderat ions 
be applied in an unraa.onably narrow manner. 

2. Tima Limits tor Action Goal 

The Ta.k Group determined that a tima limit ot 5 years trom 
January 1 .  1979. be e.tabli.hed to provide an adequate per i od  ot 
time to collect and analyze the data needed tor decision making 
tor dispo.ition ot all radioactiva portion. ot the West Va lley 
Site. 
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3 .  In.titutional Reliab ility Con. ideration 

�e T •• k Group propo.e. that all va.te. requiring s i te 
acee •• control in exc ••• of sev.ral hundr.d years b. plac.d in a 
peraan.nt r.po.itory a. soon a. f.a.ibl. (5 •• Nucl.ar Repo.itory 
Goal) . Should the deci.ion mak ing proce.s d.termin. that the s i te 
vill continu. to b. teaporarily r.str icted , areas vith 
accu-ulation. of .hort lived radionuclides may remain on s i t. , 
con.tantly monitor.d and surv.illed , vith cl.arly art iculated 
agr .... nt. to properly protect public h.alth and safety , including 
provi.ion. for th. ultiaate disposal of va.te.. When natural 
decay ha. brought activ ity levels below our pr oposed standard s ,  
th • •  i t .  aay b. con.id.red for nonre.tr ict.d u •• • 

In addit ion to the Ta.k Group criteria s.t forth abov., the 
pr ••• n� Ca..itt •• focu •• d att.ntion on some additional 
con.id.ration. to guide option •• lection. 

1. 

2. 

engin •• ring ba •• 
i s  

Back-up Technoleay 
A t.Chnology tor vhich back-up syste •• can be .asily 
d •• ign.d i. pref.rabl. to on. for vhich th.y cannot . Th. 
qu.stion of back-up sy.t ... ha. not b •• n addr •••• d in the 
DEIS. If all the alt.rnativ •• could hav. equally effective 
back-up sy.t ... this .hould b • •  0 stat.d in the final EIS 
and sa.. indication of what th ••• vould b. should b. g iv.n. 

3. 'I.Xibili!; 
Maxi.u. t\;xibility of a sy.tem i. d •• irable. If 
.ign i f icant difficulti •• are encounter.d at any point 
(during th. d.tailed d •• ign p.r i od ,  testing mockup., or 

actual op.ration) adaptability to another .ethod would b. of 
gr.at valu.. TO have to continu. a proc ••• vhich ha. become 
difficult Or cuab.raa.e .i8ply becau •• it cannot be rev.rsed 
or abandoned .hould not b. nece •• ary. Th is charact.ri.tic 
ha. not been addr • ....s in the OEIS for any of the 

. 

alt.rnativ ••• 
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Lette r 39  

I 
Lea gue of Women Voters 
LAKE ERI E BASIN COMMITIEE 

THIS AU::liENTED S"1'AT�EN':" I S  FOR T HE  RECORD 
IN PLACE OF THE .ulBRE:VIATED COM!1ENTS SUBI'lITTED TO 

HE U . S . COE OCT . 30 , 1 981 

STATEMENT 

TO 

UNITED STATES DEPARTHNET OF ENERGY )/ASHINGTON D . C .  

ON 
DEIS LONG TERM MANriGEMENT OF LIQUID HIGH-LE:VEL 
RADIO-ACTIVE WASTES STORED AT THE \;ESTERN NE:; YORK 
NUCLEAR SEi\VICE CENTER WEST VAU.F:Y. 

The Lake Erie Basin Committe. of the League o� Women Voters re
presents 7800 members in 65 �oca� Leagues in the Lake Erie watershed 
areas ot New Yor k ,  Pennsylvania, Hichic;an , Indiana , and Ohio . Since 
its inception in 1963 this ad hdc committ •• and its cemponent L.agues 
have worked to protect and � LaJc. !r ie and its tr ibutar ies 
through po��ution abatement and prevention and through improved p�anning 
md managRIDent ot vater and rela.ted land resources . 

The LEllC hAs C<3OD...,ted four times previously on var ious proposA�S 
for the w.stern New York Nuc�.ar Service Center site at W.st Va��ey 
Nev Yor k .  Lll!lis�atron hAs b .... passed and funds appropriated to begin 
U. high-l...,e� radio-active vaste dRIDonstration project, ha",ever ,  we have 
not �ost sight of the fact thAt tha largest percentage o-{ information 
pub�ished in DEPT . of ENERGY r.pal"ts on the project is the result of an 
intensive r •• urch l iterature search. There does not seem to be an 
adWqDat.�lIIIIOunt of smtA on which to accurat .. �y determine how to dea� 
with the prob�am . 

For '""""'P�e iD tha LEI!C statement dated Feb-2 1980 we directed the DOE 
attention to critica� research needs relating to radionuc�ides as listed 
by the lnternationa� �oint Commission Gr.at Lak.s Research Advisory 
Board as !O��OVB I 

·�co�oqy 8 Fate· at Radionuc�i"s Re�easad (rom Nuc�ear Faci�ities . 

STJ�T.EHENT , Tba operation of nuc�.ar faci�iti.s suchas reactors anf ' �� 
-{UR� processing plants invo�ve. tha r�r r.lease of sma�� quanti�iQS 
of radionuc:J.id .... and tha f inite proabi�ity that .... jor re�Nses of radio
activity may enter thot eavirOlllDClt as a resu�t of a catastrophic accident . 
_� effects of pr .... ...,t actions ara not c�ear nor can the effects be 

ed1.ctad of ma or ra�eases on drink.l.n vater su l1.es and those 5 ents 
at .9¥At�c f �s �rect y aff ect+nq man (or at�e equa to t e ll£Rt1m& of Nch raa�onuc��ae . 

lHP021'ANCE . Tba GrHt LaIc •• provide tha drinking vat.r for a s�i! icant 

.'�II'."II '".' .. ... tllI'tI P.llI1IYi , .. II'" II. 'III , tI 'lit 

39-1 1 

portion of the popu�at ion ot the Un ited States and Canada . 
This information wil� be important to develop s i te-by site 
contigency plans for vater trea�et and long-term usage of 
the water body . 
�E�D: 3-1 � Deve�opment 0' Improved prediction of Shor t
term aemoval Processes for radionuclidas !rom the �ater 
Co�umn. 
OBJEc'trv" E: ;  To determine the pOssible chemical form and 
speciation for radionuc l ides in vater !ollowing the ir release . 
To determine the relative importance of biotic and abiotic 
processes such as uptake by p�top�ankton and inorganic 
partic�ate matter in the vater column . To predict the result ing 
concentration ot radionuclides in drinking ��ter . 

NEED ; 8-2 Determination ot 3ioaccumulations of Radionuclides 
in Aquatic Organisms . 

OeJECTIVE ; To determine the concentration ot the trans-
uranic elements in the commonly edible portions of aqua�ic 
organ-isms as a basis for tha calculation ot the radia tion 
dose te m;ln. 

N£ED: 9-3 - Determination ot Long-T"r"JIr removal and R.esuspen
sian processes tor Radionuclides in the Great Lakes . 
OBJZCTTJ E ;  To determine the et!ects ot bioturbation, currents 
storm activity and lake morphology on sedimentation rate and 
the distr ibution ot radionuclices in the sediments and their 
int�uence on the �ong-term ava ilabil ity of radionuclides to 
return to the water column by resuspension . 

NZED I 8-1 - Determination of the Effect at Extreme Chang ing ot 
water Qua�ity on the Availabi lity of Radionuclides to the \;ATER 
Col.umn. 
OSJECTIVE :  To determine the physica l-chemica� interaction of each 
nuclide as it may be af fected by changing condi't.ions ; e . g . dissolved 
02 , Eh , pH , camplexing capacity of the vater column over l i!etimes 
greater than s...,eral hundred years and !or changes in vater c;ua!ity ,  

Have any of the •• critical research needs been started and/or 
ccmp�eted to s�pply missinq intormation which is essential to 
understanding the eff ects of radionuclides in water supplies? 

The DE IS do •• not address tha issues re�ated to the Ca�tauragus 
Creek watershed and Lake Erie vater qua�ity fram accidental dischar;e� 
sma�� or catastrophic from radionucl ides , chemica ls , heavy Metal s ,  
organics etc . satisfactor ily . Putting more radionuc�ide� into the 
a tmosphere through tho stack wi�� not .�iminate the discharge .  
Discharge. into the air d o  not automatica��y mix uniformly , but 
trave� iD p�umes . Thaae p�UlDes as evidenced frem sate��ite photo
graphs trave� hundreds of mi�es depending upon a ir currents, t2mp
atures etc . An .x.uIPle i. tha acid rain prob�em associated .ith. 
au1!ur dioxide d ischArges into tha atmosplulre thAt have aHected 
hundrflds of �aI<es in Canada and tha Adirondack �aI<e& i1' New York 
Stat. • Dilution ia not c.rtain .s imp�ied in tha DEIS. 

The LEBC has CO��RCted _ten.ive reports by tha U . S .  Geo�ogica� 
Survey and tha Nev York State GRO�ogica� Survey about hydrolc:.qJe 
and ereaion prob�_ at the \;est Va��ey site . Near�y a�� these 
repal"ts indicated need tor much mor .. ""tensive study of the sit .. 
to .... . .or. accurat. d.t�ination of tha prob� ems .  Thera is A 
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a lack of soils intormation which is important not only as to radio
nuclide adsorption capacity and eros ion ?Otent ial , but the land USe 
procl�s associated vith heavy buildings constructed on lacustrine 
sediments in the �llegheny Plateau. A U . S . Soil Conservation report 
ent itled" Lacustrine Sediments in the "\ll<!gheny Plateau ot Erie County, 
New York ;Their character istics, distr ibution and land use problems" and 
a campanion report entitled-' Glacial Lak. sediments in ti.st Branch 
=azancvia and Eighteenmila Creek V a lleys near Colden , N . Y . : A special 
report vith referanc� to soil slumping hazards · by the U . S . Dept . of 
A9 r iculture S . CS . ar e  examples of the type of int"or:oation that i s  need
ed about the WNYNSC sita • ..\ccor ding to Mr . �onald Oven , Earth Dimens ion� . 
I nc .  East Auror a , N .� . these soil/geologic conditions extend into ad7 
jacent Cattarauqus County . 

39-2 1 The CCXIII1Iittee urges a through study of the soils/lacustrine sediments 
on the site . Heavy structures such as the present r eprocessing building 
.l�h acditional equipment loading s , proposed new structures for the 
solidif ication pro j ect , storage [or hign-level , transuranic, low-level 
vaste and salt cake co�d present land-usa problems associated with 
the carrying capacity o� the site due not only to potential seiscic 
action but the inst�1 \ ty  ot the.e lacustrine sedimants . 

The Gr�at Lal<as Water Quality Agreement of 1978 betveen the u . s .  
and �anada treats the Great Lakes a s  a system, including the tr ibutaries 
as yell as the Lakes themselves . 

The Internat ional Joint Commission has Juridiction over Great Lakes 
boundary vaters and any pollution of them , by  lav, em.l>odied in t .... o treat
ies , and has special expertise in the management of the boundary waterS 
by its investigatory !unc tions . 9y the terms of Article 6 of the U . S .  
Constitution "the supr emacy clause" treaties are the supreme law of 
the land . 

Under Article II ot" the � ;09 Boundary liaters Treaty , citizens o! on� 
coun·try are entitled to ramedies for injur ies resulting tram utilization 
of shared waters by citizens ot" the other .Article IV part 2 of the Treaty 
prohilnts the pollution of boundary vaters and vater !lovinq across the 
bound�J on either side to the injwrJ of haalth or property on the other . 
Tba prohibition is absolute , contingent upon no addit ional circumstances 
to make it obligatory, the provision is therefore selt -cx@c�t ing . 

The )lev York State Environmental Conservation Lav ot 1 970 contains 
provisions vhich extend tha Lav ' s  protection to Canadians . 

Tha Secretary at" the Interior has recognized the r ights of non-nationals 
to play a role in the aQainistrative operations required by :n:PA. That 
recognition stands as a precedent. tor tha administrative extension o! 
NEPA requiraments to forei;n relat ions .Tha Can.tdian-United Stat.-s dis
cuss ions over tha Garrison Divers ion pro j ect in North Dakota provide 
a more specitic example of NEPA ' s  .xtansion to �ironmantal ef!ects 
vithin another nation. 

In this partiC'Ul.ai easa , the f indings of an impact statamant had a 
signH' icant �!!cc:t UIIOI' federal policy becausa th.,. called into action 
Canadian rights under Article IV of the Boundary ;;atars Treaty . The IBI';C 
Internati6na:L Boundary and 'li'ater CCllllllission, • parallal body havinq 
author ity over boundary _tar disputa. "it!> Mexico ,has aueady cClllplied 
vith "EPA havinq prClIlI,&I,gated a manual for: the preparation of iJDpact rot
ports . 

p . ..  

39-3 \ r�� DC :  sa�� a copy o t  the DEIS to the International Joint Comciss ion . 
�·:as the JZIS sent to }lr . �>Iilliam B .  Nye ot the :·later Quality �·"ard 
r�questing consideration ot the document as a �oard and alsc indi
vidually as r epresenta t ives ot their respect iv� agencies? Have , Canacian �uolic interest group$/citizens such as the Conservation 
Co�cils o! Ontario received an opportunity to participate in the En
viro���t�l Icpact process for this damonstrat ; on project? rlny mis
takes made a t  �/est ·Jallay can .impact Canadians as well aa u .S .  cit izens . 

�rances .o\.rc�r a ,  Lake :Erie aasin Committee . ..  ,"a.s a member ot the Con
sar·lat.ion Foundation Dialogue Group on lOY leval radio-active waste m'!'n
agP.ment vhich just released its r eport to the public in J uly , 1 981 . 
7his report covers sixteen �on ths ot deliberation about low-level waste 
mana;-r.:.ent and recOlllZrlendations for improvements in the system. Because 
0; the pro�imity ot the Nac burial ground to the New �ork state low
level �urial si�e ther a Must "be further investiJlation into the water 
probleos, sand lanse. and ot!site migration ot radioactivity ind icated 
in tr •• 1 97 9  EG &. G radiological survey of the ;;est Vallay nuclear waste 
site . i't"hat is tha source ot this cantaJi:inat.iOn?: the :N�C "berials itil?· 
the lo�-level burial site? the reprocessing building? the hi;h-level 

39-4 ! �ast" tanl�S? \ia question continued use of the );i!C site and any, p::oposal to 
reopen the state owned lov-lavel site . In our discuss ions of the �ia-

39-5 1 

109u£ group, the technical advisor indicated that "hen O f f -site migration 
is detect-ed t.hII site should be closed to determine the source and exte.."lt 
of t!lat contamination . 

The �ruclear <legulatory CCllllllission report ent itled""rachnology. 
Safety and Costs ot OecClDC1ission.ing a Reterence Low-level \iaste Burial 
Grounc"questions the validity of applying laboratory valuas to fillld 
.$ituations . :-ieasured value. ot distribu.tion coett icient are strongly 
depan�ant on the physical and chemical conditions ot m.asuram�ts . 
�onJl other var iables , mineralogy, particle siz e ,  nature ot solutio�, 
and ch�ical nature. ot radioact ive species are important. 

:'sa..:-h rates are int luC!nced by many [actor s . The.e inclw::!. the char
ac�eristics aLtha radionuclides and ot the vaste material, the properties 
o! the leachant , !raquency ot leachant changing , le�ching time and tem
peratur � . Sp8ci:ic tield data on the leaChabil ity ot radionuclides from 
... �aste ::uried in I..L:>1 bUrial grounds are not a"a ilaOle .  Published leach 
rate d.na come mainly from laboratory axper :""ents in vhich small silmples 
are le"cha<! by distilled "ater or by actual simulated disposal-env irOMlent 
... ·a.ter . 

The LE3C is concerned about the nuclide "hich is the ma jor contr ibutor 
to bo�h total body and bone dosas tor the food ingestion pat�lay , 210Po. 
Lead 210 is a radioactive daughter of 226i!a . The dose conver sion factor 
is only slightly greater for 2 1 0Pb than it is [or 22Gi!a . Hovever the 
rate o! plapt-root uptaka is more than an ard-r ot magnitude greater for 
210fb than it is for 226�a . Cor.�iderinc the �Jentories of radionuclides 
in tha �= and_the stata" ownad�bur iA.l , ' s iUS , tha problams vith these s ites 
Should be rasolvad. 

Tha environmeDtal analysis of tha proposed alternativa vasta forms 
in tha :l£IS could hava _ .asilll' to understand it Appendix B had bean 
inserted before Chapter 4 • .oppendix B vas "ell "r itten, translating dH ! i �  ... It" 
technical �ormAtion into understandabla laugUAga . If anything the :l�IS 
revea.ls very veIl the uncertainties in choo.ing a part ic�ar vaste form 
vithout JDQre data CD vhich to base a decision . Much more information is 
n_dad to sake an informed recOllllllen<!at ion .s to vhic!> alternative is 
pra!erabla vith _ra' accurate radiological health hazard data . :ihen a 
speci! ic vasta forJl 18 proposed thara must be a full environmCl1tal iJDpact 
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statement with public raviav. 

Tha �e8t VallQy Program C�ittee is submitting c�ants which should 
:- givan priority considerat ion . The commen ts by the Senior Tecr�ica� 
Consulting Board to the .\rgonne Nat ional Laboratory dated 3131 and t�e 
ad�it ional com=ants by aichard S . Booth dated were excellent . It would 
have h.�ped the Oeis it these recommencations had been incorporated into 
the dra!t betore it vas released . 

The LEEC strongly recommends the continuation of the �est V a l ley Program 
Committee. The committee is an important linkage between the DOE and the 
local coauaunity. The Demonstration Project at �·:est Va lley is just barely 
getting started and the cooperat ion or the local c�unity is essential . 
The major ity ot the local community trust their own c i tizens more than 
outsiders . Abolishment 0: the ?l'ocrram Committee could !ead to a perce�
tion ot "what is the cover-up nov?" 

The LEBC t eels strongly that the DOE should be aware of the very grave 
concern at Western � . Y .  citizens that surveillance, monitoring and enforce
ment regarding health and environmental protecticn �or the entire demon
strat ion-decommissioning project vill be curta iled due to budget cuts 
in the regulatory programs of the Environmental. Protection Agency. 

The LEBe is very concerned ·about the rising hostility between Ottawa 
and �ashington about the whole range of problems Such as ! isheries , trans
border air agreements,Great Lakes pollution , and taxation policies . Any 
carelessness or mi s�alculation at West Valley causing a catastrophic 
release 0: radioactivity co�d cause irreversible harm to Canada and the 
Great Lakes ecosystem. This project must be conduc�ed very carefully . 
The water supply in the Great Lakes is our most precious resource, for 
nov and tor future gl!l1erations . 

Thank you for the oportunity to axpras30ur views . Enclosed is a copy 
of the SCS report " Lacustrine sediments in the �llegheny ?latcau of 
Erie County,New York : �eir characteristics, distribution and land use 
problems . ·  for the r ecord . 

Frances Arcara Coordinator 
Lake Erie Basin Committee LWV 
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tho � ... raponsible for "- � dopaoill m:eded iD lea 
..... l.OIIII ,.... Irma the Loa Es
� __ 10 tile Cowanda 
__ ..... l2,DOO III l:I,OOO yean 
_ (3). DIaiD, the ice -...� the .. '- iD the __ .·!reDdinl 
....,.. doaaod the .....w outl ... 
-.I a-.I � sborI·Uved gladaI .... of ___ d.ptIL n- p. cioI ..... __ 1 10 2 miIos wide aacI 
II '" 10 IIIIiIoo loa, (Fil""" 2) •. :dI!!Y of tile ..... JpiD.ed _ lows 011 tile 
�::di¥ida "'Ceot ......... cJiiiiiiOJo _ tile adjocmt ..JIey .,.. 
� Polar (8) boUo¥eo tile ice ....... iD the vaIIoyo -..Cod npid. ly _ the sJ-:;aI ..... __ epiMm
_ __  Bat tboM  ..... """" ,.- ..... -lib 10 ,_ Irma 
10 '" 1111 _ of silt mol clay bofan 
...,. __ droiaod. 

� _ 1IIOdIIOd ... .m- of 
... aid bIoo '-- _ tile leo 
__ ...... moI __ the .... _ ....,. -. AI • ....u. lew 
lot or ... _ .-ilL 10 pIacoo. 
... _ """-10 ... _ 1111 .. 
or _ ....... the onp.J !;aka bat. 
-. 

� of Uloo � 
n. .... ........ .. silt mol clay 

... ___ _ of ......naJ ...... ..... o.a7 • ......- ( ...... ). T ... 1 ..- • c,picsl _ .... 
� at � IIoaoIt Po.k. 

000 '" 10 .. of -'Y. s-eDr. or 
-, gIodoIomoI cIepaoib -J,. -" "' � �  
_ ..-I • tile .a-. the _ 3 111 1O _ of tboM laIta _  
dolo _ :rooIbo' '" -- silty clay. ..... ... cIoptIa, the -.Ja  ... . ......." daD _. JIIcKy mdlor 
......,. ..,.. p-* III dlPtJy pla
*- .-..-. oaIt sill loom III clay. 
.... -..-, ....... 1 iadl or lea  
tWck. tho daD ..., ____ ..tI. 
_ _ _  ........ doat -a lop  
... _ mm laolo -W bo _  
...., _ far aD ...... drill baMI __ for doe cIopdI '" poiIIIIoa or '" 
doe .... of ... dopaoit (Tahlo Z). 
:0..- . cIar - - 
__ .. doe loW __ -.I 
_ _  tho daD ..., 
� p..-w,. - ..-.....I, M
.. 

oIG!ll ......, .. ..... 
� Ud uc..wuotIC"T _ ..... 

q 
,... 1. L.ocadoII 01 --tor gI8CI" ,.. ...... Md AIIIIgftefty ,.... In En. Coun
tr . .... v ... 

though wate:!' dOlll DDt ent_ a bore 
hoi .. and much 01 the material is so 
soft that power augen C2D be pushed into them w;thout roallon. Lome � 
a!!d c1eys 'l'P"'OIIt1y have ... q. --
dew .. tered� arid"SOm'e lenses or Qed.s ii!aliiiOi' Buia: SaDd or � I ..... 
are ['m p1thousth pebbles j,--to Z 
iDches in diameter are common in the 
Jower 5� Th<!..li<i!Pd. limilS 
aad. plutidJY index 'I'll rd,riyeJv low 
(Table Z) and similar to the sensitive 

or 'llIick miime ..... iUi@I- �ys. in �(B). 
� illite domiuate the day 
&actloa. which has .bout 10 peraat 
kaolioite and miDoT azn"""ls of clUo
rig (Table 2). Mjca 01' iDlt. also is 
abundant iD the silt _. along 
with bTg. _"Ii .. of quartz. .MID. 'E!ogicaUr th_ sedimealL.am..simi:. 
..f!i1o the sensitive lAda and T abednr 
da .. 01 COnada (B). 1'Iii mica or illite iD the c1ey and 
silt &action controls tho bahaYior of 
these s.dimena at eagiaeer:i.al mate
riols.. Wottmg :and  �n, chan,es the 
""'_ of the sedlmea.. only sJigbt. 
Iy 10 moderately. but tho sedim ..... 
will DOt stabiUz. at ..ay as moat
DIOrillocittc cIeys iDj_ witb • cal· 
cium oxida .Iurry (ora.l COIDSInIDica· 
_ with R. Haaciy. _. Iowa). Tho day UId silt llliunl"", of the 
laautrm • ...n-II is tile __ .. ..... of the abale bodMck iD tile -. 

Tho IaasotrI.. MClimeaIS ani CDI
IDod 10 the Ioww parIS of .... valleys (Flsun 3). 1b.y do _ iDterlIapr 
with .... � dopaoib mol osadllriyiDl IIIIa. Thao DWterials apo pumtly settIaI to .... d.tepeat parIS 
of the gbcial lak. "-we they do 
"'" form , tIUa depaoit ...... diag tho steep sJopao .... t may ha.. """" _ 
deted by tho gbcial labs. A Z- 10 � U).'-_ cap of &facio4uviaI do
paulS __ ...... y .,.. of t"- la-

� - -.. 
- - 
_ .--. - -
_ 2. _ "  _ _  _ III ... ttl .... .... .,... 01 c..-.... c.... ... � c:r.II V .. 
-

-- ...um..11 (Fisun 3, CC'l • 
This ,ppormdy .... .... placod shortly Iltor tile gbcial ..... ...... dniDed. 
s-.time alhr .... gbcial labs  ...,. 
dniaod. .... � s.dimmto ...... 
cIoopIy cIIacod .., the _jar _ iD the ..u.,. ad ill triboatuioo. Tho 
thiclao-. _ S-- la tile ..u.,. .. .  -- "".... -- .-..I . ........... _t of sedi-
-

tho '-toe � _ stud-
loll _ Ihno _. _ bodIa iD tile cnoIc ..u.,. (Fll""" 2). Tho 
........ alIIbIde of the JOdm-tos is 

-. C# -. ...., WATB! CCMSaYA11CN 

Tabl. 1. A rnrial sadiea DI .... � Sprape :ar-k Park. Erie C-I:? S_ York.-
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Oatk PW7' (sr 41/1) c:aJe.noas nlty clay; sli;h1Jy sticky; sli;htly plubc; lea thaa 10 peunt en"' � t.haa , ioc.h; I.Dd.J.sbnct � to 
�.:� 1': J,! f��Jt: ct: ;b��; ;i:��:�� 
boomoIuT ... 
0... _ CST <II) __ !.m; .ad-r. .Iaoac, I .. thoo lO _ r- - ..... · ..... "- 01 cJac;o8omo1 �I; do«aI till bolaw 7. 

"t..oc:.ao8 01 s«t:ma Dtr. 290 fnr: lOath 01. c:ru. R.d aDd 80 r_ ...... of m. Pull: Po_ $1:. II 1,550 1_ .... 01 ,"'1_ )'ork Hip..y 240, asod tutw. cJ.a.aMt -..do alta USOA tatanJ triIIad& ;�:::W:'::':==-'= �� ::-::r�:r= ::'d:r:: 
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why this UQ is di16.cult fQ�_ 
�gis�:ln��i�.��!!,,�P, 

Soil Paa:enu 
�e.u ,with ,complex. �sitionaI 

histones, ,ucb as the ice..<fammed vaJ� 
Ieys. have COMplex 'soil pattenu.- In 
such �areU"lt is im�sible fo! the iOir 
sw:Yer to-snow an 'the variaaOiii th"if 
may be importaDt ia land -�e plan� 
Ding. Normally. soil ,w:.;eyon ur 
'cOncerned with the properties of the 
soil because this is the body they rnap, 
But in complexpe;a.s where the undn-w 
JYIIlg materials may-Iiive C'ollSidUible 
ini1ucce on the land use probJans 
encouata-ed. it may be necessary to 
develop mappinlJ unIt:! that r«Ognlze 

at the south or upstreuD ead of each V�ey had a PliDimum w::ater level the deeper materials !'Yen though , bod,'�. md the mmimwn eJevatiem is 50mewhen between 1.400 md 1.soo they m:ay not be c:riteria used iD sepa� 
at the north. or downscre:am ead.. feet. whemu the north ];1U had .1, rating soils at the senes level, 
Lacustrine matl'rials �ted. w;th minimum level ot .:1bout 1'z)o feet Figure 4 is a map of surncial de-
sm:t1! :::b-.;!ary vane,."J may riM JOO ( Figure 2), This 2OO·f�t diifa-mce pos.it:!, based primanly OD a .soil rnaI', 
feet or more above those in the ildjaw iD, rievation betWeftl adjacent lake of a small ara in the West Br.l..Dc:b cf 
emt ueu at the maiD vaUey ( Fisure -levels aDd lacustrine sediment:! is DOt Cuenovi.a Creek.. eoan. .. to medium .. 
2. OY'e!'iow ouUa). Within ::a siDgle INU'ked by my noticeable change in textured G:l.ac:iaI till. .5 to JO feet thick, 
lake � a con.tDur Une cumot be ......1.Dpogl'?phy or by m end mo,,?!ne. The manUa the higher bedrou-controJIed 
used to predict where these sediment:! topognpt:u0ny indist:mct bord�1Jopes.. The lacwtr:iDe m3terials are 
will be found.. But if the upstream !b�_ giaa..J lakes md their - UsOci . most 3bundaut on the east side of the 
.Ititude iJ kn ....... �. of thae ..a;· ,.ed ._ .. 'equ1re debiled map. voIJey ( FiFe 2, 5-8' and C-C' ). and 
mf'nts dO'W'nltream will predict:otbly bto piag of soils md sediments. \\'hen OGe I::Da.I: of the area is capped by glac:io--
at a lower aJtitude. adds the vvious lalee levels. th. aJtiw BuviaI deposit:! 2 to 10 feet thick.. 

The maximum eWr.itioa 01 the Ia� tude dilcreacas wi thin .:1 lalee. the d.it- Diueetioa alter the lakes were draiDed 
cutri...,. Dlaterials 'llf"ithln any ODe Jalee CDIl'dDUOUI gbcioBuvial cap em the hu spread a reworbd. ma.o.Ue of smd roughly iadic:ates the minimum lake lacustriDe .sed.imtMt:!, aid the dw8Cw and gravei down the e:rosiemaJ va.lley 
1.,·01 durio, deposition. The _th nOlI of the landscape .iDee the lakes slopes so oaJy small u.., of JacuslriD. 
lake iD the West ea-;. Brmch w ... dromod, it is osadentmdabl. materials ani upooed •• lb. surixe. 

T.a.r. :. ,.,..... .... ............ ............... .. 1--. ..-..... En. c.a-e,., N ... Tn. 
p� 01 M.,...-l .. V...,., Slut ,-
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-- u...oI ,r..._ .-unt 0..2-.122 :tD-C.1 0.(114 L..mK I";" Cr-

� "". lMo _  '7.2 7.$ 81,4 :Ill ,. Cl. 
14-:lU lMo _  70.8 = 85.. 22 % !oIL-CI. :IU-Q.5 a-J Hll 74.2 15.8 !IO..l 11 3 �fL-CI. ",. ar-a :HI lMo _  .Ll 0.4 .U 43 15 !oiL c....... CnoII D-aO lMo _  SU 1.$ !II.J 30 .. CL V.o., ...." a-J 1aka _  •• 0 U ... :!II • CL 
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Holace. aJL,vium occup_ a aanow Aou:sizl& aDd simuu urbaa usa. Most 
..... p ,lao, c.-;a Cleek u a of tho or ... of glacial till UK! Holo
lIaodplaia aod 1_ ........ � cwo. oIluvium ( Figur. 4) hove , low . ch am. are · · potential for m&II mGYemenL The :Ii · COIl ;� ea:eptiGDS an the very steep sJapa -:f]'e.'!i.d;;'i at (Fill""' 3, 8oB') .h •• hove a thiD �-..-. ..... rI. of tiD over .tWo bedrock. 
111 . a . I Th_ .teep ..... are ",bjoct to local· � =..-:::::::=�� =a hued OD soil rouadiII; aroo Is afected. Th. rat of 

, tho aroo iD ail""' 5, the u... .nth 
"". .. aD in ............ of the \actuInne sedimentl � .t the patmtial far __ _  ' 01 tho -'""" .. und ... lymg the g\aaoauvial 

..u. ...... thOJ ... dlmubod for ....d UK! gravel op, has • 1_ to high patmWll far 1IIIW movemen', _",1IJ 
� v (!ftfttinuOUI area.s of 1 :J� 

��� 
1J "'-. . �' r � J�h 
_ :1. - - - to oar- � .. In .... ..... InItcft 01 CannoRa C,..II ... 6 _____ .. CNIIIII y..-ys. I!KII ... .,.... .. � -
_ :I.  

............... . "". 
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-
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1zUI' ",Hmm" tha, are rpm"": ?t 
haw 1!!O!!d ig the last few "va 

gaM lDO'IftI_t of tbe lacuJtriDe 
todlme.. 00 tho \ower slopes "'" 
afoer I...- .... upslopL Figure 8 
_ .. . Iori. area of tho eo... 
-'" Crook V.u.y that is ._1. 
_I or slampin; boca .... . ItIIAII 
_ at tho hue of tho .\ope start..! 
to IIIICIon:ut tho .. It 1_ ...Ii. 
_u. If tho s1umpiDg .......u up
slope, it will iDcIude the I"""", ...,do, 
aMI ;ravels of tho p.cio8uvial cap 
thai usaaIIy an COIIIidend stabl. 
-w.. 

If tho uad.ty;ng _bIrial .... I;. ,.WeI, _ of tho .... in ail""' 5 
with • \ow to his!> po_tiaI far ...... 
__ , wwld be rated \ow to 
asod .... "-- aoib demop<d iD 
sJacio4uvial depooitl are ......uy -•• 
sid.red stable. 

J.,.md u. imp''''''' 

_ formed l>y this boclcward 
roQDon of what oaee .... a relatively 
stoep v.u.y slop.. Tree md utility 
poJ. lemml upslope ue c:ormnon in 
the slumped u ... oopecially oJon; 
S_ Tark Hi&hway !lAO. Scan or 
scarps 2 to 3 r ... hip lIIark the up
slope limit of tho &bear p ...... ( Figur. 8). 

� p(Obablv is DO op, tartar .hat 
iAjtjata • mM' mpv,mct in the'S. 
s!'*immtl aDd much of the steeper 
top9!Rphv ,.here the�1r==�Jts :md .a;; occur <Ir�.6Iy hU m>jv<d 'v 
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mil 1.0. T • •  OM � .... --' .. . " ••• I.,. .. ...... 

r-w "18M .. .. _"r ....... 
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.... onhip patt ...... ,_ pw.. 
niDg Ind management prooed.ur8l. 
and. cau.in Wl.tllr laws ill the \Vert 
have .ended to rostrict the public', 
enjoyment of ri.er recreatiaa values • 

The lack of SUItable tedmiques for 
qUlUlCitat:iveiy UNUml the rec::nntdaa 
potentia] of riven aDd campuinl such 
eva!uatums when resource decisior&l 
an made hu contributed to the nee
lect of riven as f'!Cf"8D,tioa TeIOW'ea. 
Compu;s.tive. quaatitaC'fve UMSIment 
of potencial wouJd male. it euutl' to 
demonstrate the mapitude of the rec
reation valueo involved mel d.......:l 
that those .alUei be given equal COII
sidention with othar value wh., al
Ia",,,;"; th ... I'1IIOU!CeL Such ... ... 
_.... todusique wauld also mU. 
it poaibl. to deve!op campanat!ve 
ralinp far a J8"ia oi l"iven. 1'biI 
_Id be partkululy -nu iD dodd· 
laC which n-. should be induded 
ill the 'tU'iaua c:ace;ari- of naCana!. � or rep,nai _tion me 
dassi&atioD SYS-' 
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� UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 10"0 

Mr. James Turi 
Ottice ot Waste Operations 

end Technoloqy , NE-320 

IIlV 1 0  .U, 

Nuclear Waste Manaqement • Fuel 
cycle Proqram 

u . S .  Department ot Enerqy 
Washinqton , D . C .  20545 

Dear Mr. 'Turi : 

or." c. or 
T .... &O"'''''.T.''TO'' 

In accordance with Section 309 ot the Clean Air Act ,  as 
amended , the u . S .  Environmental Protection Aqency (EPA) has 
reviewed the dratt environmental impact statement (EIS ) tor 
Lonq-term Manaqement ot Liquid Hiqh-level Radioactive Wastes 
Stored at the Western New York Nuclear Service Center , West 
Valley. OUr major concerns are described below , and our 
detailed comments are enclosed . We hope they assist you 
in pertectinq this proqram and preparinq the tinal EIS . 

4o- 1 1One additional option the Department ot Enerqy may wish to 
consider tor the West Valley sol iditication proqram is to 
ship the hiqh-level l iquids and sludqes to another location 
tor soliditication. We recoqnize that there are leqal and 
institutional issues that miqht preclude this option : however , 
this option otters the advantaqe ot removinq the hiqh-level 
liquid and sludqe wastes from West Valley without the financial 
end environmental costs ot a solidi fication tacility at West 
Valley . 

We commend DOE tor considerinq the decontamination and 
decommissioninq ot taciliites prior to construction , and 
we hope that this complete approach to tacility planninq 
is tollowed in other DOE project s .  

40-2 1The E I S  presents various estimates o t  risks an d  costs , 
otten without indicatinq the methodoloqies by which they 
were determined . This oversiqht should be corrected in 
the tinal EIS . 

� 

We have rated this EIS Cateqory -2 - ( additional intormation 
requested ) .  The EIS shows very low-impacts tor the 
on-site soliditication options (la and Ib) : tor this 
reason we are ratinq these options -to- (lack ot objections) . 
We have reservations (ER) concerninq the -interim torm
option ( ' 2 ) , because it will have impacts which will occur 
at another site and which are not cons idered in detail in 
this EIS . We have rated the -no action , delay tor ten 
years- alternative ( ,4a) as -ER- because the tinal disposal 
method ot the waste will not be determined until the end ot 
the 10 year period ot delay , so its impacts cannot now be 
determined . 

We have very serious problems concerninq the in-tank 
soliditication option ( ' 3 )  and the indetinite tank storaqe 
option ( '4b) . OUr problema center on the severe 
environmental impacts likely to occur it and when 
institutional control ot the site is lost. The EIS indicates 
that the lonq-term population risk tor both alternatives 
are much hiqher than tor the options that involve emplacement 
ot the waste in a repository . We aqree with the £IS ' s  
analysis that i t  institutional control i s  lost these 
al ternatives would not meet EPA and N�C wa ste disposal 
criteria (paqe 2 -2 9 ) . For these reasons , EPA bel ieves 
that these two alternatives would have unsatistactory impacts 
on the human environment .  Based on this analysis and 
the intormation in the dratt EIS we have , theretore , rated 
them -EU - . 

Should you have any questions concerninq our review , please 
call Dr. W. Alexander Williams ( 7 55-0790) ot my statt or 
Mr .  James Gruhlke ( 5 57-8 977 ) of EPA ' s  Ottice of Radiation 
Proqrams . 

Sincerely yours, 

f/C4A�. C. � 
Paul C. cahill 
Director 
ott ice ot Federal Activities 

Enclosure 
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Detailed comments of the 
U . S .  Environmental Protection Agency 

on the 
Draft Environmental Impact Statement 

for 
Long-term Management of Liquid High-Level 

Radioactive Wastes Stored 
at the 

New York Nuc lear Service center , West valley 

40-3 1 1 )  Section 1 . 2  (page 1-2 ) indicates that the pure x wastes 
in Tank 802 are alkaline ; Section 2 . 1 . 1 . 1  states that these 
wastes are neutral i zed. Please clarify in the final EIS . 

40-4 1 2 )  For options l a ,  l b ,  and 2 ,  the decontaminated tanks 
would be entombed ( i . e .  fil led with cement and left on-site 
permanently ) .  Would this not require 100 years o f  post
closure institutional care at the site? If this is part of 
the cost of decontaminating and decommi ssioning the site , 
the final EIS should indicate who will bear the burden o f  
responsibi l i ty . 

40-5 1 3 ) Alternative la involves homogeni zation of the purex 
waste ( neutral izea-already) to mix sludge from the bottom 
of Tank 802 with the overlying supernatent liquid. It is 
not clear how this process would be accompli shed . It i s  
even further unclear as to � i t  is advan tageous to mix the 
two forms rather than separat1ng and proces sing liquid first 
and removing and treating the sludge separately . Why cannot 
the supernatent l iquid be fil tered directly through the ion
exchange resins and then evaporated to the low-level radioactive 
salt cake? 

4 )  Alternative lb would el iminate the separation of waste 
forms into salt cake and s ludge . There would be a larger 
radiological dose commitment from this activity , as a resul t .  

40-6 l since the financial cost.  and the volume o f  high-level 
radioactive waste would also be higher for this option i t  
would seem difficult t o  j ustify these additional burdens . 

40- 7 t 5 )  Atter the solidi fication program at West Valley , will 
the remaining portion o f  the site meet reasonable criteria 
for use after a 100 year insti tutional control period? 

40-8 1 6 )  EPA plans to propose standards for high-level nuclear 
waste disposal early in 1 9 8 2 .  The draft document di scussed 
on page 8-6 5 was an internal working pape r .  

40- 9 1 7 )  Statements o n  pages 2 -11 and 8-8 5 concerning local 
transportation restrictions seem to be contradi ctory . The 
text on page 8-8 5 is accurate , and we suggest that the text 
on page 2 -1 1  ( Section 2 . 1 . 1 . 4 )  be changed accordingly in the 
final EIS . 

40- 1 0 1 8 )  The units used in Tables 8 . 2 8  and 8 . 2 9 ,  person-rem/km, 
on page 8-88 are not used in NUREG-01 7 0 . The sources of 
these units and their meaning should be further explained 
and re ferenced in the final EIS . 

40- 1 1 1 9 )  The second paragraph on page 8-8 9 mentions Wradiat ion 
levels consistent with experience . w  We suggest �he final 
EIS display this data and indicate its sourc e .  

40- 1 2 \ 1 0 )  We ask that a breakdown o f  the financial costs for all 
alternatives be presented in the final EIS , and we recommend 
that the costs be expressed as capital and operating costs 
for the dif ferent technical steps in the program. For 
option la these might be expressed as costs for removing the 
waste from tank s ,  separating the salt and sludge fractions , 
solidifying the waste , and decommi ssioning the process 
equipment .  

11 ) our very serious concerns regarding options 3 and 
4b center on the possible loss of institutional controls at 
this s ite during the next 1 0 , 000 year s .  As the EIS indicates , 
the loss of institutional control leads to the risk of 
large pOpulation exposures .  For example , loss of institutional 
control s  might involve intrusion in the waste by digging , 
undetected tank leaks, or the leaching of the waste by 
water . The EIS identi fies massive theoretical do ses to 
individuals digging in the waste ; these are 4 0 0  rem (near 
fatal ) for option 3 and 1 0 , 000 rem ( fatal ) for option 4b 
( see page 4-3 4 ) . Also on page 4-34 the EIS indicates that 

the waste would certainly be released into ground water 
'during a 1 0 , 0 0 0  year period . We do not disagree with your 
analysis that the waste tanks would fail and that the concrete 
vaults would crack after institutional control is lost ; nor 
that this fa ilure of the waste tank sys tem would result in 
continuous releases of radioactive waste into groundwater 
(page 4 1 7 ) . These potential releases would be well in 

excess o f  NRC ' s  regulations for effluents from li censed 
activities into uncontrolled areas ( 1 0  CFR 2 0 . 1 0 6  and 10 CFR 
2 0 , Appendix 8, Table I I )  • . 

To show how these possible releases would exceed NRC ' s  
effluent regulations , Sr-90 will be used as an example . 
The inventory of Sr-90 in tank 802 is 6 . 7  mill ion 
curies for 1 9 8 7  (page 8-9 ) ; the hal f-l i fe is 2 8 . 1  years 
and the tank volume is 2 . 1  mi l l ion liters (page 8-5) . 
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The speci f ic activity of Sr-90 is 3 . 2  curies per l i ter , 
after 100 years the spec ific activity wi l l  be . 2 7 curies 
per liter or 270 microcuries per mil l i l i ter. Table II 
from 1 0  CFR 20 l i sts concentrations of 3 x 1 0 -7 microcuries 
per mil liliter and 4 x 1 0 -5 microcuries per mil l i l iter 
for soluble and insoluble releases of Sr-90 into the 
environment .  

Thus the potential Sr-90 releases are qreatly i n  excess 
of this radiation protection standard . Similar 
calculations will show the potential for releases of 
other, longer-l ived radionuc l ides ( such as Am-2 4 l  and 
Pu-2 3 9 )  in excess of the 10 CFR 2 0  limits . 

The EIS correctly recogni zes that many radionuclides are in 
the insoluble sludge (option 4 b )  or would be bound in the 
cement used to solidify the waste in the tank (option 3 ) , 
the EIS states (page 4 - 1 7 )  the fraction of waste released 
from the sludge (option 4b) and ceme� (Option 3 )  
are . 0 1 and . 0 01 per year respectively .  Even this 
reduction in the release rate will leave the leachate 
from the waste in excess of the 10 CFR 20 limits by a 
considerable margin. The isol ation of these wastes 
into a repository would of course , substantially reduce this 
possible source of contamination , and the EIS indicates 
that all options involvinq reposi tory disposal would 
have much lower long-term radioloqical risks to the 
popluation than the near surface disposal options . 

As the EIS note s ,  the possibility also exists that the 
site might be used for farming , housing , or other uses 
incompatible with long-term disposal of high-level nuclear 
waste . We strongly urge that other al ternatives , rather 
than options 3 and 4 b ,  be pursued by DOE in this program. 
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H . l INTRODUCTION 

APPENDIX  H .  D ISCUSSION OF COMMENTS ON THE 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 

The Draft Envi ronmenta l Impact  Statement (DOE/ E I S-008 1 D )  was i s s ued in July 
19 8 1 , and comments were s o l i c i ted f rom intere sted group s  and individua l s . I n  
addition , t h e  oppo rtun i ty t o  comment on the draft s tatement w a s  p rovided a t  
pub l i c  hea rings hel d  a t  Wes t  Va l l ey on Septemb e r  26 , 198 1 . The viewpo ints 
exp res sed in ea ch comment ( o ra l  and written) were cons idered in p repa ra t ion of 
thi s Fina l  Envi ronmenta l Impact  Statement (EIS ) . 

. 

The comment letters a re reproduced in Appendix G .  Some of the respondents 
o ffe red op inions on the E I S  tha t did not requi re a spe c i f i c  response .  The s e  
opinions were , however ,  noted and factored into t h e  F i n a l  E I S  to t h e  extent 
that they we re approp ria te . Many of the respondents had que s t i ons or s ugge s 
t ions that dea l t  with s im i l a r  i s s ue s . The p rima ry a reas o f  inte res t we re : 
( 1 )  was te p rocess ing and technology , ( 2 )  acc ident ana lys e s , ( 3 )  radiological  
analys i s , (4)  s ite- spec i fi c  cons iderations , (5)  s o l id was te disposa l ,  
( 6 )  institutional and regulatory concerns , and ( 7 )  pub l i c  info rma tion and 
att i tudes . The s e  comments were addre s s ed in one of  two manners : ( a )  appro
p riate changes were made in the text of the EIS in  response to the comment , o r  
( b )  a response to  the comment was p repa red and i s  given in  t h i s  appendix . The 
f i r s t  method wa s used fo r tho s e  comments concerned with text changes , usua l ly 
dea l ing with c l a r i f i ca t ions o r  revi s ions o f  data that were deemed app ropriate . 
I n  these  cases , the changes we re made in  the text without further d i s cus s ion 
in  this appendix . The second method was used to p rovide addit iona l c larifi
cation o f  information in  the E I S  that could  not be  cove red adequa t e ly in  the 
text . The s e  respons es  a re given in Sect ion H . 2  of  this appendix and a re 
organized into the seven groups noted above . 

A key to the responses  fol lows . I n  this key , the dispo s ition of each comment 
des i gnated in Appendix G is given . This key is s t ructured in the s ame fo rmat 
tha t was used to identi fy comments in Appendix G .  In  addi tion , the page 
numb e rs fo r the respons es  in Sec tion H . 2  are p rovided . The fo l l owing examp l e  
i l l u s t rates  u s e  of  t h i s  key . Comment letter  No . 1 8  (Food and D rug Administra
tion) , comment 1 8- 1 ,  reques ted more informat ion on ra diologica l mon i to ring 
during the s o l idification ope rations ; this  comment i s  addres sed  in  Section H . 2 ,  
Respons e H . 2 . 3 . 3p (p . H - 3 1 ) .  
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Lette r 
Number  

1 

2 

3 

4 

5 

6 

7 

Comment 
Number  

1 

1 

1 

1 

2 

3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 

2 
3 
4 
5 

H-2 

KEY TO RESPONSES 

D i sp o s ition 

Comment noted ; no response required 

Comment noted ; no response requi red 

See Section 4 . 3 . 1 2 . 2  

See Responses H . 2 . 3 . 1b ,  H . 2 . 3 . 3m ,  
and H . 2 . 3 . 3n 

See Responses H . 2 . 3 . 2b and H . 2 . 3 . 2e ,  and 
revis ions in Sections 4 . 1 . 3  and 4 . 1 . 4 ;  E I S  
mod i fied t o  incorpo rate l iquid re leases 

See Response H . 2 . 3 . 1b 
See Response H . 2 . 3 . 3k 
See Response H . 2 . 3 . 3k 
Text in Section 4 . 1 . 3 revised 
See Response H . 2 . 2 . 1 c 
See Response H . 2 . 3 . 2a 
See Response H . 2 . 3 . 3m 
See Response H . 2 . 3 . 3 l 
See Response H . 2 . 3 . 3j 
See Response H . 2 . 7 . 2b 

See Response H . 2 . 3 . 3 i 
See Response H . 2 . 2 . 2i 
See Response H . 2 . 6 . 2d 
See Response H . 2 . 1 . 4c 
See Response H . 2 . 2 . 2b 
See Response H . 2 . 3 . 3i 
See Response H . 2 . 3 . 3e 

See Response H . 2 . 7 . 1b 
See Respons e H . 2 . 5 . 1a 
See Response H . 2 . 1 . 5 d  
See Response H . 2 . 1 . 5a 
See Responses H . 2 . 2 . 2i ,  H . 2 . 2 . 2k ,  H . 2 . 2 . 2 l 
See Response H . 2 . 1 . 5 i 
See Responses H . 2 . 4 . 1a ,  H . 2 . 4 . 1b ;  text i n  

Section 3 . 1  revised 

See Response H . 2 . 2 . 2a ;  text in Section B . 4 . 4 . 1 
revised 

See Response H . 2 . 2 . 2l 
Text in Section 4 . 2 . 1 . 5 revised 
See Response H . 2 . 5 . 1 c 
See Responses H . 2 . 5 . 1 d ,  H . 2 . 6 . 2b 

Page 
Number C s )  

H-22 , H-30 , 
H-3 1  

H-25 

H-22 
H-30 
H-30 

H- 1 7  
H-24 
H-30 
H-30 
H-30 
H-40 

H-29 
H-20 
H-38 
H- 1 3  
H - 1 8  
H-29 
H-28 

H-39 
H-33 
H- 1 4  
H- 1 3  

H-20 , H-21  
H- 15 

H-3 1 , H-32 

H- 1 8  

H-2 1  

H-35 
H-35 , H-37 



Letter 
Numbe r  

8 

9 

1 0  

1 1  

1 2  

1 2a 

1 3  

1 4  

1 5  

1 6  

Comment 
Number  

1 
2 
3 

1 

2 

1 
2 

1 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  

1 3  
1 4  
1 5  
1 6  

1 
2 
3 

H-3 

KEY TO RESPONSES 

D i spos ition 

See Re sponse H . 2 . 3 . 3p 
See Section 4 . 1 
See Section 2 

Lette r noted ; no response requi red 

Letter noted ; no response requi red 

See Response H . 2 . 4 . 1 a ;  text in Section 3 . 1  
revi sed 

See Response H . 2 . 4 . 2e ;  text in  Sec
tion 4 . 2 . 1 . 3  revised 

See Response H . 2 . 5 . 1 a 
See Response H . 2 . 1 . 5 a  

See Letter No . 1 2  

S e e  Response H . 2 . 7 . 1a and Section 4 . 3 . 12 . 2  

See Respons e H . 2 . 2 . 2h 

See Response H . 2 . 1 . 2a 
Text in  Section B . 2 . 1 . 1  revised 
See Response H . 2 . 1 . 5 c 
See Response H . 2 . 1 . 5 f  
See Section B . 2 . 2 . 1 ;  no revis ion required 
See Section B . 2 . 2 . 1 ;  no revis ion requi red 
Text in Section B . 2 . 2 . 2  revised  
See  Section B . 2 . 2 . 2 ;  no  revis ion requi red 
Text in Section B . 2 . 2 . 2  revised 
See Section B . 2 . 2 . 2 ;  no revis i on requi red 
See Section B . 2 . 2 . 2 ;  no reV1 S 1on requi red 
See Response H . 2 . 1 . 5 c ;  text in  Section B . 2 . 2 . 2  

revised 
See Section B . 2 . 2 . 2 ;  no revis ion requ i red 
See Response H . 2 . 5 . 1e 
Table  B . 1 0 in Section B . 2 . 2 . 3  revised 
Comment noted ; no response requi red 

See Response H . 2 . 5 . 1a 
See Response H . 2 . 1 . 5a 
See Responses H . 2 . 1 . 5 d , H . 2 . 3 . 2b ;  text in 

Section 4 . 1 . 3 revised 
4 See Response H . 2 . 1 . 5 i 
5 See Respons es H . 2 . 4 . 1 a ,  H . 2 . 4 . 1b ;  text in  

Section 3 . 1  revised 
6 See Respons e H . 2 . 2 . 2 l 
7 See Response H . 2 . 7 . 2d 

Page 
Number ( s ) 

H- 3 1  

H-3 1 

H-33 

H-33 
H- 1 3  

H- 1 4 ,  

H-3 1 , 

H-39 

H-20 

H- 1 1  

H- 1 4  
H- 1 5  

H- 1 4  

H-35 

H-33 
H- 1 3  
H-25 

H- 1 5  
H-32 

H - 2 1  
H-4 1  



H-4 

KEY TO RESPONSES 

Letter Comment Page 
Numbe r Number D i sp o s i t ion Numbe r C s )  

1 7  1 See Response H . 2 . 7 . 2d H-4 1 
2 See Response H . 2 . 1 . 5 i H - 1 5  
3 See Response H . 2 . 3 . 30 H - 3 1  
4 See Responses H . 2 . 3 . 3p ,  H . 2 . 4 . 1b H-3 1 , H-32 

1 8  1 See Response H . 2 . 3 . 3p H- 3 1  
2 See Responses H . 2 . 5 . 1 a ,  H . 2 . 5 . 1 c H-33 , H-35 
3 See Response H . 2 . 5 . 1a H-33 
4 See Response H . 2 . 5 . 1 a H-33 
5 See Responses H . 2 . 5 . 1 a ,  H . 2 . 5 . 1b H-33 , H- 34 
6 See Section B . 2  
7 See Section B . 2  
8 See Sections B . 3  and B . 6  

1 9  1 See Section 4 . 3 . 1 2 . 2  
2 See Responses H . 2 . 3 . 3b ,  H . 2 . 7 . 1b H-26 , H-39 
3 See Responses H . 2 . 2 . 2k ,  H . 2 . 2 . 2 1 H-20 , H-2 1  
4 See Response H . 2 . 2 . 2c H- 1 8  
5 See Responses  H . 2 . 4 . 1a and H . 2 . 4 . 1b ;  

text in Section 3 . 1  revised H-3 1 , H-32 
6 See Response H . 2 . 1 . 5d H- 1 4  
7 See Response H . 2 . 1 . 5a H- 1 3  
8 See Response H . 2 . 3 . 2b ;  text in Section 4 . 1 . 3  H-25 

revised 
9 See Response H . 2 . 1 . 5 a H- 1 3  

1 0  See Response H . 2 . 5 . 1 a H-33 
1 1  See Response H . 2 . 1 . 5 i  H- 15 

20 1 See Response H . 2 . 2 . 2c H- 1 8  
2 See Response H . 2 . 1 . 5a H- 1 3  
3 See Response H . 2 . 2 . 2c H- 1 8  
4 See Response H . 2 . 1 . 3a H- 1 2  
5 See Response H . 2 . 2 . 2e H- 1 9  
6 See Response H . 2 . 2 . 2d H - 1 9  
7 See Response H . 2 . 2 . 1d H- 1 8  

2 1  1 See Response H . 2 . 3 . l f  H-24 
2 See Response H . 2 . 1 . 1a H- I 0  

2 2  1 See Response H . 2 . 3 . l f  H-24 

23 1 See Response H . 2 . 3 . 3j H-30 
2 See Response H . 2 . 3 . 1d H-23 
3 See Responses H . 2 . 1 . 5d ,  H . 2 . 3 . 1 a H- 1 4 ,  H-2 1  
4 C omp a r i s on p rovided in Summary , Table  S . 1  
5 See Response H . 2 . 7 . 2c H-41  

24 Letter noted ; no response required 



H-5 

KEY TO RESPONSES 

Lette r Comment Page 
Number Number Disposition Number ( s ) 

25 1 See Re sponse H . 2 . 6 . 1d H-37 
2 See Response H . 2 . 7 . 1b H-39 

26 1 See Response H . 2 . 4 . 1b H-32 
2 See Responses  H . 2 . 3 . 1a ,  H . 2 . 4 . 1b H-2 1 , H-32 
3 See Response H . 2 . 2 . 2g H- 1 9  
4 Text in Sections 3 . 1 . 2 and B . 3 . l . 1  

revised 
5 See Response H . 2 . 2 . 1b H- 1 7  
6 See Response H . 2 . 1 . 4c H- 1 3  
7 See Response H . 2 . 2 . 2f H- 1 9  
8 See Response H . 2 . 3 . 3 f ;  text in Sec- H-28 

tion B . 6 . 3 . 2  revised 

27  1 Comment noted ; no re sponse requi red 
2 See Response H . 2 . 5 . 1 a H-33 
3 See Response H . 2 . 1 . 5a H- 1 3  
4 See Responses H . 2 . 1 . 5d ,  H . 2 . 3 . 1d ,  H- 1 4 ,  H-23 , 

and H . 2 . 3 . 2a H-24 
5 See Response H . 2 . 7 . 1 c H-39 
6 See Responses  H . 2 . 1 . 5 d ,  H . 2 . 3 . 1a H- 1 4 ,  H-2 1  
7 See Response H . 2 . 3 . 3b H-26 
8 See Response H . 2 . 1 . 5 1  H- 16  
9 See Response H . 2 . 3 . 3c H-26 

10 See Response H . 2 . 6 . 1 c H-37 
1 1  See Responses H . 2 . 3 . 2b and H . 2 . 3 . 2e ,  and H-25 

revis ions in Sections 4 . 1 . 3  and 4 . 1 . 4 ;  E I S  
modi f ied t o  incorpora te l iquid releases  

12  See  Response H . 2 . 3 . 3 i  H-29 
13 See Response H . 2 . 3 . 31 H-30 
14 See Response s  H . 2 . 4 . 1a and H . 2 . 4 . 1b ;  text in H-3 1 , H-32 

Sect ion 3 . 1  revised 
1 5  See Response H . 2 . 2 . 1a H- 1 7  
16  See Response H . 2 . 1 . 4c H- 1 3  
1 7  See Responses H . 2 . 1 . 5 i , H . 2 . 6 . 2e ,  H . 2 . 6 . 2g H- 15 , H-38 
18 See Response H . 2 . 6 . 2 f H-38 
1 9  See Response H . 2 . 1 . 5g H- 15 
20 See Response H . 2 . 7 . 1d H-39 
2 1  See Tabl e  B . 2  in Section B . 1 . 2 . 1  
22 See Response H . 2 . 3 . 3n H-3 1  
23 See Response H . 2 . 3 . 2 f H-26 
24 See Response H . 2 . 2 . 2k H- 20 
25 See Response H . 2 . l . 4c H- 13 
26 See Response H . 2 . 4 . 2f H-33 
27 See Response H . 2 . l . 1 c H- I 0  



Letter 
Number  

28  

29 

30  

3 1  

32 

33 

Comment 
Number  

1 
2 
3 

4 
5 
6 

1 

2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 

1 
2 
3 
4 
5 
6 
7 

8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  ' 
1 9  
20 

H-6 

KEY TO RESPONSES 

D i spos ition 

See Response H . 2 . 3 . 3n 
See Response H . 2 . 3 . 3m 
See Response H . 2 . 1 . 3b ;  Table B . 2  in 

Section B . l . 2 . 1 revi sed 
See Response H . 2 . 1 . 5b 
See Responses H . 2 . 5 . 1 a ,  H . 2 . 5 . 1d 
See Section 4 . 1 

Letter noted ; no response required 

See Response H . 2 . 4 . 1 a ;  text in Section 3 . 1  
revised 

See Response H . 2 . 3 . 1 a 
See Responses H . 2 . 2 . 1 a ,  H . 2 . 2 . 2l 
See Response H . 2 . 3 . 3 i 
See Appendix I ( Glo s s a ry ) 
See Response H . 2 . 1 . 5a 
See Response H . 2 . 5 . 1a 
See Response H . 2 . 5 . 1 c 
See Response H . 2 . 1 . 5 i  
See Respons es H . 2 . 4 . 1 a  and H . 2 . 4 . 1 b ;  text 

in Sect ion 3 . 1 rev i s ed 

See Response H . 2 . 1 . 1 b 
See Response H . 2 . 6 . 2a 

See Response H . 2 . 6 . 1 c 
Text in Summa ry revised 
See Response H . 2 . 6 . 2c 
See Response H . 2 . 5 . 2a 
See Response H . 2 . 6 . 2c 
See Response H . 2 . 5 . 2b 
See Response H . 2 . 5 . 1b ;  text in Section B . 2 . 2  

revised 
Text in Sect ion 2 . 1 . 1 . 2 revi sed  
Comment noted ; no response requi red 
Text in Section 2 . 1 . 3 . 4  revised 
See Response s  H . 2 . 5 . 1 d , H . 2 . 6 . 1 c  
See new Sect ion 4 . 3 . 15 
See Response H . 2 . 1 . 1 d 
See Response H . 2 . 1 . 2b 
See Response H . 2 . 1 . 2c 
See Response H . 2 . 1 . 1 d 
See new Section 4 . 3 . 1 6 
Comment noted ; no response requi red 
Text in Section 2 . 1 . 4 . 4  revised 
See new Section 4 . 3 . 1 6 

Page 
Numbe r ( s ) 

H-3 1  
H-30 
H- 1 2  

H- 1 4  
H-33 , H-35 

H-3 1 

H-2 1 
H- 1 7 ,  H-2 1  

H-29 

H- 1 3  
H-33 
H-35 
H- 1 5  

H-31 , H-32 

H- I 0  
H- 3 7  

H- 3 7  

H-37  
H-35 
H- 3 7  
H-36 
H-34 

H- 35 , H-3 7  

H- I 0  
H- l l  
H- l l  
H- I0  



Letter 
Numbe r  

3 3  

Comment 
Numbe r  

2 1  
22 

23  

24  
25 
26 

2 7  
28 
29 
30 
3 1  
32  
33 
34 

35  
36  
3 7  
3 8  
3 9  

40 
4 1  
42 
43 
44 
45 
46 

47  
48  
49 

5 0  
5 1  
5 2  

53  
5 4  
5 5  
5 6  
5 7  

H- 7 

KEY TO RESPONSES 

D i spos ition 

Text in Section 2 . 1 . 6 and Tab le 2 . 3  revised 
See Respons e H . 2 . 6 . 1 c ;  text in Section 2 . 2 . 1 

revised 
See Response H . 2 . 6 . 2c ;  text in Section 2 . 2 . 1 

revised 
See Response H . 2 . 4 . 2a 
Text in Sect ion 3 . 1 . 5 revised 
See Response H . 2 . 3 . 2b ;  text in Section 4 . 1 . 3 

revised 
See Response H . 2 . 3 . 1d 
See Response H . 2 . 3 . 1 c 
See Response H . 2 . 1 . 5d 
See Response H . 2 . 1 . 5 e  
See Response H . 2 . 1 . 5d 
See Response H . 2 . 2 . 2j 
See Response H . 2 . 3 . 2d 
Tab les  4 . 12 through 4 . 14 in Section 4 . 1 . 7  

revised 
See Response H . 2 . 3 . 2c 
See Response H . 2 . 3 . 1e 
See Response H . 2 . 4 . 2b 
See Response H . 2 . 4 . 2c 
See Response H . 2 . 3 . 2e and reV1S 10ns in 

Sections 4 . 1 . 3  and 4 . 1 . 4 ;  E I S  mod i fied to 
incorp o rate l iquid releases 

See Response H . 2 . 4 . 2f 
Text in Section 4 . 2 . 1 . 5 rev i s ed 
See Response H . 2 . 4 . 2f 
Comment noted ; no response required 
See Response H . 2 . 3 . 3p 
See Response H . 2 . 1 . 2d 
See Response H . 2 . 1 . 4a ;  text in Section B . 2 . 2  

revised 
See Response H . 2 . 1 . 5j 
See Response H . 2 . 1 . 5n 
See Response H . 2 . 3 . 2e and reV1S 10ns in 

Sections 4 . 1 . 3  and 4 . 1 . 4 ;  E I S  mod i fied to 
inco rporate l iquid releases 

See Response H . 2 . 1 . 5m 
Text in Section B . 4 . 3 . 2  revised 
Comment noted ; no response required . Note 

tha t text in Section B . 3 . 2 . 1  reads " could 
be added" not "would be added" 

See Response H . 2 . 4 . 2d 
See Response H . 2 . 1 . 1d 
Text in Section B . 4 . 2 . 2  revised 
Text in Section B . 4 . 2 . 2  revised 
Text in Section B . 4 . 3 . 2  revised 

Page 
Number ( s )  

H-37  

H-37 

H-32 

H-25 

H-23 
H-23 
H- 1 4  
H- 15  
H- 1 4  
H-20 
H-25 

H-25 
H-24 
H-32 
H-32 
H-25 

H-33 

H-33 

H-3 1  
H- 12 
H- 13  

H- 15 
H- 1 6  
H-25 

H- 1 6  

H-32 
H- 1 0  



H-8 

KEY TO RESPONSES 

Letter C omment Page 
Number  Number Dispos ition Number ( s )  

33 58  See Response H . 2 . 3 . 3g H-28 
59  See Response H . 2 . 3 . 3h H-29 
60 See Response H . 2 . 3 . 1d H-23 
6 1  Text in Section B . 4 . 4 . 2  revised 
62 Text in Section B . 5 . 2  revised 

34 1 See Response H . 2 . 2 . 2 1  H-2 1  
2 See Response H . 2 . 4 . 1a and H . 2 . 4 . 1b ;  text in H-3 1 ,  H-32 

Section 3 . 1  revised 
3 See Response H . 2 . 2 . 2 i H-20 
4 See Response H . 2 . 7 . 1b H-39 

35 Letter noted ; no response requi red 

36 1 Comment noted ; no re sponse required 
2 See Response H . 2 . 1 . 1 a H- I 0  
3 C omment noted ; no response requi red 

37  1 See Response H . 2 . 7 . 1 d H-39 
2 See Responses H . 2 . 2 . 21 ,  H . 2 . 4 . 1b H-2 1 ,  H-32 
3 See Response H . 2 . 1 . 5 i  H- 1 5  
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H . 2  RESPONSES TO COMMENTS 

H . 2 . 1 Was te Pro c e s s ing and Technology 

H . 2 . 1 . 1  Al ternatives for High-Level Was tes  

a .  Comment : The fo l lowing a l te rnatives fo r h i gh - l evel wa s tes  ( HLW) not  
cons i de red in the Draft  EIS  were p roposed : a l low decay heat to  
evaporate l iquids and p recipitate the s o l ids  (Comment 2 1 -2 ) ; 
p ro c e s s  the HLW by in- tank s o l i d i f i cation a fter 1 0  yea rs o f  no 
action  (Comment 36-2) . 

Respons e :  The re a re many p o s s i b l e  a l ternat ive s not exp l i c i tly d i s cus s ed i n  
the E I S . The al ternat ives sugges ted above , however , a re va riat ions o f  a lter
natives des c ribed in the text : the a l t e rna t ive s ugge s ted in Document No . 2 1  
i s  intermediate  between remova l o f  the HLW from the ex i s t ing tanks and s o l id i 
fying it  (a lternat ives 1 and 2 )  and add it ion o f  cement t o  immob i l ize the HLW 
in the tank ( a l te rnative 3 ) ; the a l t e rna tive s ugges ted in Document No . 36 i s  a 
va ria tion o f  a l t e rnative 3 in  the E I S . The impa cts  o f  the s ugges ted a lterna 
tives are  covered by the range o f  options d i s cussed  in the text . I t  mus t be 
bo rne in mind that not all variations o r  comb inat ions of p roce s s  al ternat ives 
can rea s onab ly be cove red in the E I S . However ,  the range of rea s onab le a l ter
natives is  encompas s ed i n  the E I S . ( See a l s o  next respons e . ) 

b .  Comment : How we re a lterna tives ident i fied fo r ana lys i s  in  the E I S ?  
(Comment 32- 1 )  

Response : The pub l i c  was invited in December 1 9 7 9  to  p a rt i c ipate i n  a s c op ing 
pro c e s s  that inc luded ident i ficat ion of a lte rnat ives . The s cop i ng p roce s s  
included a pub l i c meet ing a t  Wes t  Va l ley on Feb rua ry 2 ,  1 9 80 . The written and 
oral  comments rece ived we re used , in part , to ident i fy the a l t e rna tives . See 
Appendix D o f  the EIS  fo r a mo re deta iled  d is c us s i on of  the s coping p ro c e s s  
and re s ults . 

c .  Comment : The E I S  should cons ide r  shipping the Wes t  Va l ley l iqui d  HLW to 
another l o cation for proces s i ng .  ( Comments 2 7 - 2 7 , 40- 1 )  

Respons e :  The l i quid  HLW a t  Wes t  Va l ley currently a re exempt from the requ i re
ments o f  10  CFR 5 0 , Append ix F ,  which s tates  that "wa s tes  in l iquid form o ffer 
a much more s e r i ous poten t i a l  fo r d i spers a l  in  the envi ronment in the event of 
a n  acc i dent . "  Howeve r ,  the s p i ri t o f  these requi rements plus  legal and i ns t i tu
tiona l  i s s ue s  tha t would  a r i s e  ma ke the trans fer  of the l iquid HLW to anothe r 
l o cation for s o l idi  f i cation an a I terna t i  ve unsuitab le  f o r  cons ideration . 
Henc e , thi s option  wa s not cons idered in  the range o f  a l ternat ives cove red in 
the E I S .  Sand i a  Labo rato ry is  des i gning a sh ipp ing c a s k  for s hipp ing sma l l  
( l it e r )  quantities  o f  l iqu i d  HLW . 

d .  Comment : A l t e rnat ive 2 is  no t cons i s tent with a lte rna t ives 1 a  and 1b  
because  in  a l ternat ive 2 the i nterim- fo rm HLW a re shipped 
i mmediately o ff s i te to a Fede ra l was te fa c i l i ty for interim 
s to rage and eventua l p ro c e s s ing to a termina l form . For con
s i s tency , the E I S  should cons ide r i nterim s to rage and p ro c e s s ing 
of the i nte rim- form HLW to a terminal  form at  Wes t  Va l l ey .  
( Comments 33 - 1 3 ,  3 3 - 1 6 ,  33-54)  
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Response : One o f  the maj o r  advantages o f  converting the Wes t  Va l ley HLW to an 
interim fo rm wou l d  be to  a l low its  s hipment away from Wes t  Va l ley to  another 
s i te at  an ea rl ier  date fo r interim s to rage and eventua l process ing to  a 
termina l fo rm a l ong wi th o ther HLW . This  a l t e rnative i s  not meant to be 
cons i s tent wi th a l ternatives 1a and l b .  

H . 2 . 1 . 2 Proces sed Wa s te Fo rms 

a .  Comment : Alumina - s i l ic a te glass  should have been l i s ted as a termina l 
was t e  form . ( Comment 1 5 - 1 )  

Response : I t  is  not required that the E I S  eva luate a l l  po s s ib l e  wa ste
proce s s ing a lterna t ives  o r  termina l forms . Thos e  cho s en for dis cus s ion were 
meant to present a range of opt ions that span the rea s onabl e  cho ices  currently 
ava i lable . The use of bo ro s i l icate g l a s s  was se lected for analys i s  because i t  
was determined t o  b e  rep resentative o f  fina l  was te forms that inc l ude a lumina
s i l icate g l a s s . The use o f  bo ro s i l i cate gla s s  for ana lys is  purp o s e s  does no t 
imp ly tha t thi s  gla s s  form has been selected fo r the termina l wa s te form .  

b .  Comment : The E I S  should p rovide a ba s is for eva luat ing the l i ke l ihood o f  
a t e rmina l p rocess ing faci l i ty be ing compatible  with both the 
int e r im fo rm of the Wes t  Val ley was tes and o ther HLW . 
( Comment 33- 1 4 )  

Re sponse : I f  a dec is ion i s  made t o  s e lect  the inter im- form alternative , the 
dec i s ion on the spec i f i c  interim fo rm would  be made by 1 984 . Thus , at this 
t ime there i s  no engineering ba s i s  for determining the compatibil ity o f  the 
Wes t  Val ley HLW and HLW from o ther s o urces with a termina l p rocess ing fac i l i ty 
( the inter im was te form would be s hipped to  a Federa l was te fac i l i ty fo r fina l  
p roce s s ing ) . Therefo re , a lthough i t  i s  not po s s ib le t o  eva l uate compatibil i ty 
between s uch was te fo rms and a yet-to-be-des i gned f a c i l i ty , any future fac i l ity 
would  be des igned to  ensure compatib i l ity with the Wes t  Va l ley interim- fo rm 
was tes . 

c .  Comment : The s tatement that the length o f  t ime to comp l ete activities  a t  
Wes t  Va l l ey fo r a l terna t ive 2 i s  about the s ame a s  fo r a l t e rna 
t ive 1 a  i s  not co rrect because the termina l wa s te fo rm ( fo r  
a lternative 1 a )  cannot b e  chos en unti l  a repos itory s ite  i s  
s e l ected whereas the interim form c a n  be  s e lecte d  without 
det a iled knowledge of the cha racte r i s t i cs of the repo s it o ry .  
( Comment 33- 1 5 ) . 

Respons e :  I t  has been a s s umed in this E I S  tha t the termina l wa ste  fo rm can be 
s e le c ted p r io r  to  the s election o f  the wa s te repos itory .  The conta inment of 
ra dioactivity in the HLW is dependent upon the wa s te form , cani s te r , overpac k ,  
and backfi l l  ( s e e  respons es  in  Section H . 2 . 5 . 1 ) .  I f  a repos itory i s  selected 
a ft e r  the Wes t  Va l ley HLW have been s o l id i fi e d , it may be neces s a ry to  p rovide 
an additiona l overpa c k  to  ensure the conta inment o f  the HLW for the length o f  
time t hey rema in  haza r dous . I f  an overp a c k  should be required , the material  
s e lected would  be compatible  with both  the  wa s te canis te r  and the  repos itory 
medium . Thus , the length o f  t ime to  comp lete activities  a t  Wes t  Va l ley for 
a lt e rnative 2 i s  p redicted to  be  s im i l a r  to that for a lterna t ive 1 a . 
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d .  Comment : Have the envi ronmenta l consequence s been cons idered with rega rd 
to the wa s te feed for the s o l id i f i ca t ion p roce s s  be ing nonhomo
geneous o r  with rega rd to re s idua l s o l ids  rema ining in the tanks 
f o l l owing wa s te remova l ?  (Comment 33-45 ) 

Response : I t  wa s a s s umed in this E I S  tha t the waste  feed fo r the s ol i d i f i ca tion 
p roce s s  wou l d  be e s s enti a l ly homogeneous . Howeve r ,  if the feed be came hetero
geneous , it  wou l d  not be expe c t.ed to  grea t ly a lter  the envi ronmental impacts  
because the s o l id i f i cat ion equipment would be  p rope rly des igned fo r thi s . I t  
should b e  noted that othe r  p ro ce s s e s  a re be ing cons idered that could u t i l ize a 
nonhomogeneous feed . P r i o r  to exe cution o f  the p rogram , a s a fe ty analys i s  o f  
the spec i f i c  s o l id i f i ca tion p rocess  woul d b e  made that wou l d  add res s the 
specific  wa s te feed in deta i l . 

I t  wa s as sumed in this E I S  that 9 9 . 9% o f  the HLW in Tank 8D2 would be removed 
for a lternatives l a , 1b , and 2 .  Any res i dua l s o l ids would  be entombed with 
the emptied  tanks fol lowing HLW remova l .  In  a lternat ive 3 ,  a l l  of the HLW 
would rema in in Tank 8D2 in a s o l idi fied fo rm . Thus , the envi ronmenta l impacts  
a s s oc ia ted with  l eaving a l l  o r  a portion  o f  the  HLW in  Tank 8D2  p ri o r  to tank 
entombment would be bounded by these two ana lys es  as p re s ented in the E I S . 

H . 2 . 1 . 3 Contents o f  High-Level -Wa s te Tanks 

a .  Comment : Actinides a re l i s ted as  1 0 , 000 Ci in the Draft E I S  wherea s an 
e a r l i e r  repo rt  (U . S .  Dep . Energy 1 9 7 8 )  gave 6 7 , 000  C i . 
( Comment 20-4 ) 

Respons e : The text o f  the D ra ft E I S  actua l ly l i s ts 1 0 0 , 000  C i  ( 1  x 1 0 5 ) ,  not 
1 0 , 000  C i , as the a c t inide content (Table B . 2  in Section B . 1 . 2 . 1 ) . The d i f 
ference between the a ct inide radioactivity p resented in t h e  D ra f t  E I S  a n d  the 
va lue given earl ie r  (U . S .  Dep . Ene rgy 1 9 7 8 )  is  due chie fly to a revi sed e s t imate 
of the p lutonium-241  content of Tank 8D2 . 

b .  Comment : Why i s  iod ine- 1 2 9  not l i s ted in the HLW comp o s i t i on tab l e s ?  
(Comment 28-3 )  

Respons e : The Purex rep roces s ing p rocess  used a t  Wes t  Va l ley involved d i s s o lu
t i on of fue l  in nitric  a c i d ; iodine - 1 2 9  is  released as a gas in that s tep , and 
the vo l a t i l ized iodine is p rocessed  by the d i s s o lve r o ff-gas  system . Thus , 
the iodine would not appea r in the HLW . However ,  for conse rva t i s m ,  the radio
logica l impacts  were ana lyzed a s s uming that a l l  the iod ine- 1 2 9  rema ined in  the 
wa s tes . Tab le B . 2  in Section B . 1 . 2 . 1 has been revis ed in the Fina l  E I S  to 
reflect this  a s sump t i o n .  

c .  Comment : U s e  o f  the t e rms " a l ka l ine" and "neutra l i zed" to  des cr ibe the 
Purex wastes  in Tank 8D2 should be c l a ri fied . ( Comment 40- 3 )  

Response : I n  relation to  the HLW i n  Tank 8D2 , the t e rms " a l ka l ine" and "neutra
l ized"  a re synonymous a s  used in thi s E I S . In  Section B . l . 2 . 1 o f  the E I S , i t  
i s  indicated that the HLW i n  Tank 8D2 resulted f rom Purex p roce s s ing o f  fuel 
that p roduced a c i d  wa ste  s o l ut ions . The acid  wa s s ubsequently neutra l ized 
with NaOH ; exce s s  hyd roxyl ions ( OH

-
) exi s t  i n  the HLW , render ing them a lkal ine . 
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H . 2 . 1 . 4 Remova l o f  High-Leve l Was tes  from Tanks 

a .  Comment : Rea s ons for p roce s sing Thorex wa s te s  before a l ka line wa s te s  for 
a l te rnative 1 a  s hould be c l a r i fied in the text o f  the E I S . 
( C omment 33-46 )  

Response : Process ing the Thorex was tes  f i r s t  a l lows use  of  Tank 8D4 a s  a 
s urge tank for trans fer o f  the a l ka l ine wa s te s  f rom Tank 8D2 ; i t  a l s o  p rovides 
a demonstration of  vitri f i ca tion of wa s tes  f rom the tho rium fue l cycle . The 
text of Section B . 2 . 2  o f  the Final E I S  has been revi sed to incorporate these  
points . I t  should be noted that it  i s  pos s ib le that the Thorex was tes  mi ght 
be combined wi th the Purex wastes  for a l te rnative 1 a ; it is not neces s ary that 
the Thorex was te s  be  proce s s ed s eparately for thi s alterna tive . 

b .  Comment : How wi l l  the homogenization of  the wa s tes  in Tank 8D2 be achieved 
and what is the reason for doing it?  (Comment 40-5 ) 

Response : The remova l o f  s ludge from Tank 8D2 i s  a nece s s a ry p a rt o f  a l te rna 
tive l a , and homogenization o f  the s ludge with the supernatant l iquid i s  one 
appropriate means for removing the s ludge f rom Tank 8D2 without unduly 
inc reas ing wa ste vo lume s . The deta i l s  of the homogenization p rocess  a re 
di s cussed in Section B . 1 . 3 . 2  o f  the E 1 S . I t  should be noted tha t othe r 
proces s e s , s uch as  decantation of  the s upernate with sub s e quent remova l o f  
s ludge b y  addition o f  water and/or  a c ids , a re being considered . 

c .  Comment : Conce rns about the ab i l ity to remove the s ludge in Tank 8D2 were 
expressed (Comments 26-6 , 2 7 - 1 6 , 2 7 -25 , 3 7 - 4 , 38- 1 1 ) ; in pa rticu
l a r , it wa s s tated that the re i s  no p roven techno logy for coping 
with the intractab le s l udge in Tank 8D2 ( Comment 5 -4) . 

Response : I t  i s  premature , at  thi s time , to c l a s s i fy the s ludge in Tank 8D2 
as intractable as s tated in Comment 5-4 because no info rmation exists  to 
support such a contention . Efficiency of s ludge remova l from Tank 8D2 i s  
e s t imated i n  the E I S  t o  b e  i n  excess  o f  9 9 % ,  based upon techno logy fo r s ludge 
remova l from unde rground tanks tha t has been deve loped and proven at the 
Hanford and Savannah Rive r fac i l ities ( see Janicek 1980 ) . Deve lopment need s  
a re identi fied i n  Section B . 1 . 4  and a program wi l l  b e  carried out t o  optimize 
waste remova l .  

H . 2 . 1 . 5 Proce s s ing Technology fo r High-Leve l Wa stes  

a .  Commen t :  Vitri fication involves higher ri s ks than other p rocess  ing 
options due to the high temperature and· p rocess  s teps invo lved 
(Comment 20-2 ) ; s ince the vo l a t i l ization tempe rature of cesium 
i s  about 670o C , mo re ces i um and other radioa ctive mate r i a l s  wi l l  
b e  volat i l ized i n  the production o f  boro s i l icate g l a s s  than in 
the p roduction of agglomera ted ca l cine ( Comments 6-4 , 1 2- 2 ,  
1 6 - 2 , 19 - 7 ,  1 9 -9 , 2 7 -3 , 3 1 - 1 ) .  

Response : Both the agglome ra ted ca l cine and boro s i licate g l a s s  p roce s s e s , a s  
des c ribed i n  the E I S , requi re o ff-gas sys tems o f  s imi l a r  comp l exity . Since 
the boro s i l i cate gla s s  proces s  is  a higher-tempe ra ture pro ce s s , the o ff-gas 
sys tem wou ld probab ly be exposed to more radioactive materia l s  due to vo l a 
til ization o f  radioactive s ubs tance s such a s  from ce s i um compound s .  I f  the 
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boro s i l i cate g l a s s  p ro ce s s  i s  chosen , the o f f-gas system would be designed to 
keep effluents f rom the s ite within p re s cribed guidel ines and in acco rdance 
with the as  low as reasonably a chievable (ALARA) p rincip l e . Thi s  may requ i re 
use o f  additiona l a i r- c leaning equipment ( e . g . , mUl t ip l e  fi ltration) that 
would not be requ i red for the agglomerated ca l cine proces s . 

b .  Comment : The fate o f  iodine in the ca lcination s tep should be treated i n  
the E I S . (Comment 28-4 ) 

Response :  I od ine has been cons i dered in the Fina l  E I S  in a s se s s ing the impacts 
o f  the p roce s s ing a lternatives (see  Tab le B . 2  in Section B . 1 . 2 . 1 ) . ( See a l s o  
Response H . 2 . 1 . 3b . )  

c .  Comment : Ca l cium sulfate formed in the o f f-ga s  system wi l l  amount to 
1 80 d rums , not 890 as stated in Draft E I S . (Comments 15-3 , 15 - 12 )  

Response :  The sulfate content o f  Tank 8D2 (Tab le B . 1 i n  Section B . 1 . 2 . 1 ) i s  
e s t imated as  6 . 3  x 1 05 gram mole s . This co rresponds t o  800-900 d rums o f  
wa ste s  conta ining s crubbe r  s ludge , a s s uming �50 wt% ca l cium sulfate solids  i n  
the was te s . 

d .  Comment : The E I S  does not p rovide suffi c i ent information rega rding radio
act ive releases a s sociated wi th imp l ementing the a lte rnatives 
(Comments 6-3 , 16-3 , 1 9 -6 , 23-3 , 27-6 , 33-29 ) ; in particula r ,  
the E I S  should exp l a i n  why the decontamination fa ctors (DFs ) 
used to e s timate the radioactive relea s e s  f rom the s ite a re 
appropriate fo r West  Va l ley releas e  ca lculations (Comments 2 7 - 4 , 
33-3 1 )  . 

Response :  The radioactive releases  were e s timated us ing decontamination 
factors (DFs ) that represent the fractiona l amounts o f  ma te r i a l  releas ed fo r a 
given p roces s .  Cons e rvative DF va lue s  were emp loyed in the impact ana lyse s  
pe rformed for the E I S . Thes e  DFs a re a cceptable t o  the U . S .  Nuc lear Regulato ry 
Commi s s ion (NRC ) fo r the i r  usua l l icens ing eva lua tions (U . S .  Nuc l . Reg . Comm . 
1 9 79 ) . The DFs used in es timating relea ses were : 

Ope ration 

Fi ltrat ion (HEPA) 

Evapo ration.," 

I on Exchange 

Decontamination Factor 

102 (1  for tritium )  

1 0 4  ( 1  for tritium and 
102 for iodine- 129 ) 

*
Fo r p roces ses  invol ving evaporation into a vent i 
lating air  s t ream , the DF  used was 5 x 104 ; the 
exit humidity a s s umed wa s 0 . 1 lb wate r/ 1  lb a i r .  

Add i t iona l deta i l s  o f  the a s s umptions and methodologies used to e s t ima te the 
radioactive re lea s e s  a s s oc iated with thi s  p roj ect a re given in Section 4 . 1  and 
in the references c ited in that section . 
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Comment : What i s  the ba s i s  f o r  the ove ra l l  c a lcination D F  o f  1 0 1 3? 
(Comment 3 3 - 3 0 )  

Response : The ove ra l l  ca l cinat ion DF o f  1 0 1 3  was b a s ed on the conceptua l 
des ign o f  a ca l cinat ion fa c i l i ty pre s ented in a repo rt o f  the U . S .  Depa rtment 
of Energy ( 1 9 7 9 ) . To  be cons i s tent with the conceptua l des ign for this  p roj ect , 
this  va lue has been reduced to  1 0 1 1  i n  the Final E I S . 

f .  Comment : Sp ray c a lcination shou ld be noted as  a troub le some p rocess  
because  o f  the  dust produced and  the  oxidation o f  ruthenium and 
molybdenum . (Comment 1 5 - 4)  

Response : Research with  rega rd to  sp ray ca l c inat ion has  been going on a t  
Pa c i f i c  No rthwe s t  Laboratories  ( PNL ) s ince the 1 95 0 s , and t h i s  work ha s been 
extens ive ly documented (e . g . , La rson 1 9 8 0 ) . Spray ca l c ina t i on ha s not p roven 
to  be a " t roub l e s ome proces s , "  a lthough careful de s i gn is neces sa ry to  obt a in 
s a t i s factory operat ion . 

g .  Comment :  What i s  the bas is  fo r 65 00 C i  in  the s a l t  cake? ( Comment 27 - 1 9 )  

Response : The s a l t  cake w i l l  occupy about 5 1 00  drums conta ining about 0 . 65 C i  
each ; this  corresp onds t o  a total o f  about 3300 C i . The s e  va lues a re based on 
p ro ces s flow sheets deve loped by Hol ton ( 1 9 8 1 ) .  

h .  Comment :  The Draft E I S  does not d i s cus s fa i l - sa fe operationa l interlock 
app l icab i l ity to  the p roposed s o li d i f i ca t i on systems at  Wes t  
Va l ley . ( Comment 38 - 1 6 )  

Response : Cons iderat ion o f  the deta i l s  o f  the ope rationa l systems i nvo lved in 
imp lementing the a lterna tives i s  beyond the s cope o f  the E I S , whi ch dea l s  with 
conceptua l des igns only . Afte r the choi ce o f  a spe c i f i c  a l t e rna t ive i s  made , 
the enginee ring and des ign o f  p lant sa fety deta i l s - - includ ing app l i cab l e  
fa i l - s a fe ope ra ti ona l interlocks --wi l l  b e  covered in a Sa fety Ana lys i s  Rep o rt 
(SAR) . 

i .  Comment : D i smantlement o f  the HLW tanks should be cons idered i n  deta i l  in  
the E I S .  ( C omment s 6-6 , 1 6-4 , 1 7 -2 , 1 9 - 1 1 ,  27 - 1 7 , 3 1 -4 , 3 7 - 3 , 
3 8 - 1 5 )  

Response : Tank dismantlement ha s been con s i dered i n  deta i l  i n  e a r l i e r  docu
ments dea l ing with the Wes t  Va l l ey HLW (U . S .  Dep . Energy 1 9 7 8 ; United Nuc l . 
I ndus . 1 9 78 ) , whi ch a re refe renced i n  the E I S . D i smant lement o f  the HLW tanks 
is addres sed i n  Section B .  6 . 3 . 2 .  The final decontamination and decomm i s 
s ion i ng o f  t h e  HLW tanks , hardwa re , fa c i l it ies , and mater i a l s  u s e d  in the 
p roj ect  wi l l  be  addressed  by the end o f  the s o l idi fi ca t i on camp a i gn in a 
s ep a rate dec i s i on-making p rocess  ( s ee Section 1 . 4 ) .  

j .  Comment : Organi c res ins  shipped fo r d i s p o s a l  should be  loaded to  accumu
lated doses  of l e s s  than 1 08 rads  to  minimize degradat ion of the 
re s in s  due to the h igh rad ia t ion . (Comment 33-47 ) 

Respons e :  Cons i s tent with current state - o f- the-art , the organic res ins  w i l l  
n o t  be loaded to  leve l s  tha t  would impa i r  the s tab i l i ty o f  the wa s te form .  
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k .  Comment : The E I S  must  eva l uate dispo s i tion opti ons for the uranyl nit rate 
left  at  the rep roce s s ing p lant . ( Comment 3B-24)  

Respons e : The uranyl  ni tra te contain i ng dep leted urani um wi l l  cont inue to be  
stored s a fe ly in the p roces s bui ld ing in acco rdance with  regulations app l i cable  
to specia l nu c lea r materia l hand l ing . I ts disp o s a l  options wi l l  be eva luated 
in deta i l  at  the time o f  fina l decontamination and decomm i s s ioning o f  the 
rep roces s ing fa ci l i ty . The is sues addres sed in thi s E I S  p e rtain to the disposa l 
op tions o f  HLW s tored in  unde rground Tanks BD2 and BD4 . 

I .  Conunent : Decontamina t ion of  the c e l l s  in the rep ro c e s s ing p lant to a 
leve l of  1 0  mrem/h wa s que s tioned . ( C omment 2 7 - B )  

Response : The 1 0 -mrem/h radiat ion level in the ce l l s  would be achieved by a 
comb i nation of  dry va cuuming , use of  high-pres s ure sprays o f  wa ter  and va rious 
caus tic  and acidic s o lut ions , s crubb i ng wi th a powe r b rush ,  removing loca l ized 
hot spots by con c rete spa l l ing ,  and pai nting . Thes e  techniques , as  app l i cable  
to this p roj e c t , a re des c ribed in the  1 9 B 1  repo rt of  Burns and Roe I ndus tria l 
Services Corp o ration (Ta s k  lA) . Other mo re rigo rous techniques wou l d  be 
uti l i zed i f  these  techni ques did not reduce the radiation leve l s  to 1 0  mrem/h 
or  less . I f  the decontamina t i o n  o f  concrete to a 1 0 -mrem/h level could not be 
achieved , use of  the current reproce s s ing bui lding woul d  have to be reeva l uated . 

m .  Comment :  Add i t iona l information on a l ternative decontamination methods 
was reques ted . ( C omment 3 3 - 5 0 )  

Response : The decontamina tion analys i s  included in the E I S  was perfo rmed to 
s how fea s ib i l i ty and not to s e l e c t  a particu l a r  app roa ch . A lthough the re a re 
many app roache s , the ana lys is  s howed that decontamination was fea s ible . The re 
a re va rious methods tha t  a re commerci a l ly ava i lab l e  today for decontaminating 
rad i oa c t ively contami na ted fac i l ities . Thi s i s  a rap idly developing techno logy 
with new techniques constantly being deve loped and ma rketed . Since the purpose  
of  the  document i s  to ana lyze the  envi ronmenta l impacts a s s ociated with  the 
va rious wa s te s o l idi fication a l t e rnatives , it does not s eem p rudent at this 
t ime to analyze the full  range o f  ava i labl e  methods for imp lementing d i f fe rent 
pha ses  of  thi s p roj ect . Rathe r ,  use is  made of  rea sonab le  and currently 
ava i lable techniques in  e s t imating envi ronmenta l impacts . When the fac i l i ty 
i s  to be decontaminated , an app rop riate envi ronmental review con s i s tent with 
the requi rements o f  the Nationa l Envi ronmenta l Po l i cy Act (NEPA ) wi l l  be 
performed , and the b e s t  methods ava ilable  at tha t  t ime wi l l  be util ized . 

n .  Conunent : A s t rong reducing agent to vo latilize  the sul fates i n  the boro s i 
l i cate g l a s s  to s ul fur  dioxide i s  sugge s ted in  the E I S ; the 
impact  of  s uch a reduc ing agent on the durabi li ty of  the glas s  
s hould b e  addre s s ed . ( Comment 33 -4B ) 

Response : Control o f  the gla s s  formulations is  a very important component in  
des igning the p rocess  for  wa s te s o l i d i f i ca t ion . Development o f  the bes t  
formula tions fo r the p roduct glas ses  i s  mentioned i n  Section B . 2 . 2 . 2  a s  a 
deve l opment need . The impact  on gla s s  fo rmu lation of  us ing s uch a reducing 
agent wi l l  be cons ide red in the des ign o f  the s o l idi fication p roces s . 
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H . 2 . 2  Accident Ana lyses  

H . 2 . 2 . 1  Accident Frequency 

a .  Comment : The E I S  should p rovide additiona l  info rma tion on the p robabi li ty 
o f  a leak in the HLW tanks . ( Comment 2 7 - 15 , 3 0 - 3 )  

Response : The des i gn l i fet ime o f  the tanks i s  4 0  yea rs ; howeve r ,  c o r ro s ion 
coupons in the tanks i nd i cate that the l i fetime may actua l ly be  longer 
(U . S .  Nuc l . Reg . Comm . 1 9 7 7 b ) . Fo r the purpos e s  of the E I S , tank l i fetime wa s 
a s s umed to be 40 yea rs . Rep ro ces s ing s ta rted at Wes t  Va l ley in 1966 . Ba sed 
upon  the above , the Depa rtment o f  Energy bel ieves that the p robab i l i ty o f  
l ea kage ove r the next seve r a l  yea rs i s  sma l l . The tanks wi l l  b e  inspected i n  
the summer o f  1982 , and i f  defic ienc i e s  a re d i s cove red , the pos s i b i l ity o f  HLW 
tank leakage wi l l  be reeva luated . 

The des ign o f  the HLW tanks and the envi ronmental  surve i l lance meas ures tha t 
have been and w i l l  be  adopted ( see Response H . 2 . 3 . 3p )  wou l d  ensure the p rompt 
detection o f  a l iquid leak from the HLW tanks . The HLW tanks are  conta ined 
within a mon i t o red conc rete vault as d e s c r ibed in Section  B . 1 . 1  of the E I S . 
Sho u l d  a leak from the tank into the concrete vault occur , the HLW would be 
pumped to the spare  tank . The va u l t s  a re s u r ro unded by c layey t i l l  that i s  
ma inta ined i n  a s a t ura t ed condi tio n ,  thus s upp ress ing migration f com the vau l t  
should a l eak  in �he concrete va ult o c c u r . The pe rmeab i l i t ies  o f  the c l ayey 
ti l l  a re extreme ly low , and this would perm i t  nece s s a ry miti gative mea s u res  to 
be implemented i n  a time ly manne r .  Ana l y s i s  of the migra tion of radionu c l i des 
through the c l ayey t i l l  (Nucl . Fuel Serv o 19 7 3 )  ind i cates tha t the max imum 
c redible  r e l e a s e  to  the nea rest  s u r fa ce s t ream would be l e s s  than 1 0 - 5 o f  the 
concent rations given in DOE Order  5480 . 1 ,  Chapter  XI ( U . S .  Dep . Energy 1 9 8 1 c ) . 
That i s ,  the annua l d o s e  to an ind ividua l  from the re l ea s e  would be about 
0 . 005 rnrelII . 

b .  Comment : Wa s the Nuclea r Sa fety 
of 6250 yr for a 0 . 2  g 
ca l c u l a t i ons ? I f  so , 
(Comment 26-5 ) 

As s o c i a t e s  ea rthqua ke recurrence e s t imate 
occurrence a t  West  Va l l ey used in  the E I S  

i s  th i s  re c u r rence int e rva l va l i d ?  

Response : The va lue used in  the E I S  c a l culat ions co rresponds to  the Nuc lea r 
Regulato ry Commi s s i on ea rthquake recur rence i n te rva l o f  about 1 6 , 000 yr fo r a 
0 . 2  g occu rrence at We s t  Va l l ey (U . S .  Nucl . Reg . Comm . 1 9 7 7 b ) . 

c .  Comment : The Department o f  Ene rgy should p rovide deta i l ed informa t i on O Il 
the nature and number o f  a c c idents pe r yea r  at  i t s  cont ra c t o r  
fac i l i t i e s - - speci fica l l y ,  the Savannah Rive r P l ant (SRP ) , the 
Idaho Na ti ona l Eng i neer ing Laborato ry ( I NEL) , and the Han ford  
Res e rva t ion- - to ve r i fy the  a c c i dent p roba b i l i t i es used  in  t he 
E I S . ( Comments  4-7 , 3'8 - 2 )  

Respons e :  N o  a c c i dents have o c cur red at  SRP , INE L ,  o r  Ha nfo rd tha t  have 
resulted in a s i gnifi cant impact  to the pub l i c  hea l th and s a fe ty to nea rby 
res idents . The frequencies  for a c c i d en t s  des c ribed in the E I S  rep resent 
rea l i s ti c  yet cons e rvat ive e s t ima t e s . The ba s i s  fo r these  est  ima tes  i s  
p rovided in the 1980  rep o r t  o f  the Nuc l e a r  Sa fety A s s o c i a t e s , wh i ch i s  r e f e r 
enced in the E I S . 



H- I B  

d .  Comment : Const ruction o f  a conta inment s t ructure a round the HLW tanks i s  
sugge s ted . (Comment 20- 7 )  

Respons e : The HLW a re currently be ing s a fely s tored i n  belowgrade tanks that 
provi de mul t ip l e  barriers to  potent ia l releases  ( s ee Response H . 2 . 2 . 1a ) . The 
Depa rtment does not bel ieve tha t i t  is ne ce s s a ry to  p rovide addit iona l conta in
ment of the se tanks at p re sent . The nec e s s i ty for p roviding add i t i ona l conta in
ment during remova l  of the HLW will  be addres s ed in the Sa fety Ana lys i s  Rep o r t  
( SAR) to be p repared b y  t h e  Department p r i o r  to  s o l id i f i c a t i o n .  

H . 2 . 2 . 2  Accident  S cena rios  

a .  Comment : The re is  no  ana lys is  o f  potenti a l  a c c i dents that might lead to  
release o f  radi onuc l ides during inte rim s torage o f  p rocessed  HLW 
a t  We s t  Va l ley . (Comment 7 - 1 )  

Respons e : S cena ri o s  leading t o  the re l e a s e  o f  radi onucl i de s  from potenti a l  
a c c i dents dur ing the inte r im s to rage o f  p ro c e s s ed HLW a t  Wes t  Va l ley were 
cons ide red . Howeve r ,  the contributions from such a c cident s to  the tot a l  
rad i o l o g i c a l  r i s k  fo r thi s  p roj ect  we re s o  sma l l  ( le s s  than 0 . 1% o f  the tota l 
short-te rm r i s k )  tha t a spe c i f i c  d i s cus s ion o f  such events wa s not wa r ranted . 
The text o f  S e c t i on B .  4 . 4 . 1 has been modi fied a c c o rdingl y .  ( See a l s o  
Respo n s e  H . 2 . 2 . 2j . )  

b .  Comment : The E I S  does not cons ide r o r  ment ion the po s s ib i l i ty o f  a l o s s -of
conta i nment a c c i dent . ( Comment 5 - 5 )  

Respons e : A " l o s s - o f- c onta inment" a c c i dent i s  usua l ly cons idered in the 
context of a nuc l e a r  reacto r . Such an a c c ident re fers  to a b re a k  in the 
cont a i nment s tructure of the nuc l ea r  rea c to r , with subs equent relea s e  o f  
ra d i onu c l ides  to the envi ronment . In the context o f  this  p roj e c t , a " l o s s - o f 
cont a i llment "  a cci dent could refer to  any pro c e s s ing a c c i dent ( such a s  a b re a k  
i n  Tank BD2 ) tha t cou l d  relea s e  a very la rge quant i ty o f  radionucl i de s  into 
the envi ronment . Two s uch a c c i dent s we re cons ide red  in this  E I S - - i . e . , a n  
a i rpl a n e  c ra s h ing i nto the HLW tanks and a s abo tage event ; the rad i o l og i c a l  
r i s ks a s s o c i a ted with  thes e  two a c c idents a re g iven in Section 4 . 1 . 6 .  In  
add i t io n , acc idents tha t coul d resul t in a b re a ch of  the HLW cani s t e rs and 
cas ks during  t ranspo rt  we re a l s o  addre s s e d  in  the E I S . 

c .  Comment : The a l tern a t ives p roposed a re subj e c t  to r i s k  
acc ident , wh i ch is  not  d i s cussed  in the E I S . 
20 - 1 , 2 0 - 3 )  

o f  a c ri t ic a l ity 
(Comments 1 9 -4 , 

Respon s e : The maj o r  fi s s i le spe c i e s  i n  Tank BD2 i s  plutonium- 239 ( e s t imated 
to be  about 2 9  kg) . S i nce des i gn of process  equipment wou l d  be in a c c o rdance 
wi t h  e s t a b l i shed s ta nda rd s  for p reventi on , o f  c r i t i ca l i ty ,  it wa s a s s umed that 
c r i t i ca l i ty wou ld n o t  occur du r ing the s o l i d i f i c a t ion p roces s . 

The potent i a l  tha t re c r i t i ca l i ty can occur in Tank BD2 wa s a l so  examined . The 
concent ra t ions of p l uton i um-239 exi s t i ng in the s l udge a re too low fo r rec r i t i 
ca l i ty .  N o  reasonab l e  mecha n i sms f o r  s e l e c t ive concent ra tion o f  the p lutonium 
i nto c r i t i ca l  ma s se s  d u r i ng wa s te remova l coul d  be env i s ioned . Thus , such 
c r i t i ca l i t y p ro b l ems do not  requi re d i s cus s ion in the E I S . 
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d .  Comment : Tempera ture h i s to ry o f  Tank BD2 i mp l  i e s  rec r i t i ca li ty has o r  I S  
o ccurr i ng . ( C omment 20-6)  

Re sponse : During rep roces s i ng ope ra tions  a t  Wes t  Va l ley , hea t  wa s added to  
the HLW i n  Tank BD2 via  a s team co i l  because there wa s not a s u f f i c ient vo lume 
o f  HLW to induce bo i l ing . Thi s  addit iona l heat a l l owed the evapo rat i on o f  
about one ga l lon o f  wat� r per  m i nute to concentrate the wa s tes  and incre a s e  
the us ab l e  vo l ume o f  T a n k  BD2 . S ince ces s a t ion  o f  reproces s ing ope rat i ons , 
the wa s tes i n  Tank BD2 have come to a s teady- s ta te cond i ti o n  i n  whi c h  the heat 
p roduced by radioactive decay i s  t rans ferred to the surroundi ng s o i l  by radiant 
heat loss  and in the p roduct ion o f  vapors  f rom the l i quid pha se . The se vapo rs 
a re condensed by a i r- coo l e d  condens e rs and the resul tant conden s a te i s  returned 
to  the tanks ; the rema i ning gases  a re vented a cco rding to techn i c a l  spe c i fi c a 
tions . Re c r i t i c a l i ty need n o t  b e  invoked to  exp la i n  the temp e rature h i s to ry 
o f  Tank BD2 . ( See a ls o  p revious response . )  

e .  Comment : The s t o rage o f  l iquid HLW in sma l l  aboveground tanks (�1 000  to 
1 0 , 000 tanks ) i s  sugges ted to reduce the potentia l for 
c r i t i ca l i ty .  ( Comment 20-5 ) 

Re sponse : The sugges tion i s  untenab le from a s a fety standpo in t  because the 
chance of a c cidenta l re lease  from thousands of sma l l  tanks is ma rkedly grea ter  
than from one tank ; furthe rmo re , aboveground s to ra ge makes  the  chance o f  
s ub s e quent envi ronmenta l  imp a c t  even greate r .  For this  rea s on , this  a l terna
t ive wa s not cons idered to be rea sonable  and wa s not addre s s ed i n  the E I S . 
The potent i a l  for c r i t i ca l i ty has  been examined and i s  not b e l ieved to be a 
p rob lem . ( See p revious two responses . )  

f .  Comment : S i nce the bulk  o f  the res idua l  a c t iv i ty in Tank BD2 would be a t  
the bottom fol l owing wa s te remova l ,  a conce rn wa s exp re s s ed that 
the ba rriers  b e l ow the tank a re not  adequa te to  ensure that  the 
radioa c t iv i ty would not migrate from the entombed tank . 
( Comment 26- 7 )  

Response :  After the s lu i c ing opera tions and chem i c a l  t re a tment w i th hot 
oxa l i c  a c id ( see Jan i ce k  [ 1 9 B O )  for deta i l s ) ,  the a c t iv i ty rema ining in 
Tank BD2 would  be vi rtua l ly fixed t o  the i nterio r s urfa ces- - i . e . , the rema ining 
a c t iv i ty would  e s sentia l ly be a p a r t  of the tank s ince i t  could not be removed 
by a ggre s s ive t reatment . Having survived the oxa l ic a c id t reatment , the 
res idua l a c t iv i ty would  not be p i c ked up in s igni f icant quanti t ies a s  a res u l t 
o f  contact w i th groundwa ter  even i f  vau l t  fa i lure and pene t ra tion o f  the s i l ty 
t i l l  o c curred . Furthermo re , the a s s umed entombmen t  p ro c e s s  would  p rovide 
a dd i t ional  ba r r i e rs to relea se  by coating much o f  the res i dua l a c tivi ty with 
cement- l ike grout . I f  the entombment a lt e rna t ive i s  chosen , a dd i t iona l engi
neered b a r r iers  would be des igned i f  requi red . 

g .  C omment : A s team exp lo s ion would result  i f  the feed nozzle  o f  the sp ray 
c a l c ine r fa i led , a l l owing a s t ream of HLW to flow through the 
c a lc iner  to  the molten glass  be low . (Comment 26- 3 )  

Response :  The problem o f  nozzle  fa i lure was cons idered i n  the a c c i dent analy
s i s  of Lar s o n  ( 1980 ) . That analys i s  did not indicate  that s te am explos ions 
wou l d  result from nozzle fa i l ure . Even during intentional  me lter- flooding 
experiments , no explos ions or even e ructations we re ob served (Wicks  1 9 8 1 ) . 
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h .  Comment : A mo re definitive ind i ca t i on o f  the transpo rtati on routes tha t 
would be uti l ized should be given in the E I S . (Comment 14- 1 )  

Respon s e : S ince the dest ina tions o f  the radioactive wa stes re sulting from the 
s o l i d i f i cat ion o f  the West Va l ley HLW have not yet been identif ied , it is not 
po s s ible to deta i l  the exa ct routes tha t would be used . When the dest inat ions 
of the va rious wa s te pa ckage s are determined , the exa ct routes to be ut i l ized 
w i l l  be identi f ied in acco rdance with app l i cable loca l , s tate , and Federal  
regulat ions , and coord inated with the app rop riate agencies and  o f f i c ia l s . The 
envi ronmenta l impa cts of transpo rtation have been inc luded in the E I S . A 
d i s cus s ion o f  the transpo rtation  routes tha t could be uti l ized is  g iven in 
Section B . 5 . 3  and i l lus trated in Figures B . 1 7  and B . lS of the F ina l E I S ; 
Figure B . 1 7  gives the potent ia l routes from West Va l ley to inters tate highways , 
and Figure B . 1 S  gives potent i a l  ra i l  routes from Wes t  Va l ley to maj o r  ra i l  
sys tems . 

1 .  Comment : There is  no spec i f ic contingency p lanning to dea l with a ctua l 
rad i o logical  hazards a s soc iated with s o l i d i fication o f  the West  
Va l ley HLW , especially  in the event o f  a maj o r  a c c i dent . 
(Comment 5 - 2 , 6-5 , 34-3 , 3 7 - 7 )  

Response : Sections 4 . 3 . 1 0 and 4 . 3 . 1 1  o f  the E I S  dea l with gene ra l planning 
f o r  contingencies that might a rise  during the s o l idi fi cation p roj ect . As 
po inted out in Section 4 . 3 . 1 0 , speci f i c  deta i led contingency planning wil l  be 
deve loped a fter a dec i s ion ha s been made among the alternatives for the p ro
posed wa s te s o l id i f i cation .  An  envi ronmenta l sa fety and hea lth p lan has  been 
app roved fo r this p roj ect . In  addit ion , a Safety Ana lys i s  Report ( SAR) wi l l  
b e  p repared prior  to s o l i d i fi cation . 

j . Commen t :  The E I S  should exp lain why sol idi fied HLW could not be dispersed 
by sabotage o r  by an a i rp lane c rash  during interim ons i te sto rage 
at West  Va l l ey .  (Comment 33-32 ) 

Response : S cena rios leading to the d i spersal  o f  s o l i d i fied HLW during interim 
storage at Wes t  Va l ley a re cons idered to be highly unl i kely . After being 
s o l i d i fied , the HLW a re assumed to be sto red in an ons ite , belowgrade s truc
ture unt i l  a rep o s i to ry becomes ava i lab l e . The des ign and construction of 
this temporary storage faci l i ty would  be such as  to minimize any potential  for 
re lease by p roj ectiles . In  the unl i kely event that the individua l HLW con
ta ine rs we re brea ched , the mono lithic form of the HLW would  make dispers a l  of 
the ma teria l very d i fficult . ( See a l s o  Response H . 2 . 2 . 2a . )  

k .  Comment : The E I S  has no t eva luated the po s s ib i l i ty o f  an exp l o s ion at  
West  Va l ley such as  occurred in Rus s i a  in 1957  whi ch deva s tated 
an a rea o f  a lmo s t  2600 km2 ( 1000 mi 2 ) .  (Comments 6-5 , 
1 9 - 3 , 27 -24 ) 

Response : There i s  no deta i led information concerning the inc ident referred 
to in the s e  comments ; only speculation by people  outs ide the Soviet Union i s  
ava i lab le . There i s  debate among the s c ient i f i c  community as  t o  whether the 
envi ronmental  impa cts in thi s  a rea of Rus s i a  a re due to a s ingle  event ( such 
as the exp los ion mentioned by thes e  commenters ) or caused by chron i c  envi ron
menta l contamination with p oo rly des i gned and operated fac i l itie s . I t  i s  not 
rea sonab le to cons ider this topi c  in the E I S  s ince no suitable  info rmation i s  
ava i lable from the Soviet Union . 
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1 .  Comment : The E I S  has not cons idered the e f fects o f  no rma l operations and 
maj o r  accidents o r  s eve re natural phenomena . ( Comments 6-5 , 7 - 2 , 
16-6 , 1 9 - 3 , 30- 3 , 34- 1 ,  3 7 - 2 )  

Response :  The E I S  eva luated short- and long-term re leases  from no rma l or  
routine operations as  wel l  as  releases from p roces s incidents , a c c i dents , or  
natural d i s a s ters . Sections 4 . 1 . 3 through 4 . 1 . 8 p rovide the deta i l s  o f  the 
ana lys i s . These events and relea s e  s cenarios  a re considered to bound the 
radiological  impacts as sociated with HLW sol idi fi cation . 

H . 2 . 3  Rad iologica l Ana lys is  

H . 2 . 3 . 1  Methodology and Modeling 

a .  Comment : The r i s k  a s s e s sment given in the E I S  i s  inadequate . Spec i f ic  con
ce rns include : ( 1 )  the r i s k  as ses sment methodology should p res ent 
sequentia l ly the va rious aspects involved and integrate them into 
a comprehens ive eva lua tion ( Comment 38 - 1 ) , ( 2 )  the potent i a l  for 
rad ionucl ide re leases a s s o c i ated with proces s  inc i dents appears  
to  be  much too  low ( Comment 38 -2 ) , ( 3 )  the risk  a s s es sment method
ology i s  ove rly s imp l i s t ic ( Comment 38 - 3 ) , and (4 )  the info rma t i on 
given in the EIS  des cribing the r i s k  a s ses sment ca l culations i s  
inadequate ( Comments 23-3 , 26-2 , 2 7 - 6 , 30-2 , 40 - 2 ) . 

Respons e :  The ma i n  emphas i s  o f  the a c c i dent ana lyses in this E I S  i s  to ident i fy 
a c c i dents with potential  for o ffsite release s .  A wide range o f  postulated 
accidents that might occur during the ope ra ting pha ses of the wa ste-proces s ing 
fac i l ities  we re ana lyzed . Of  these , s eve ra l po s s ib le events could lead to the 
d i s cha rge o f  a s i gnifi cant quantity o f  rad ionuc l ides , but it i s  expected that 
they would be la rge ly confined within the proce s s ing fa c i l ity . In each case 
s tud ied , the ult imate re lease o f  rad ionuc l i des to the envi ronment is  e s t imated 
to be sma l l . 

In p repa r ing the E I S , the umbre l la source te rms d i s cussed by the U . S .  Depa rt
ment of  Ene rgy ( 1 9 7 9 )  we re examined and ana lyzed . The umbre l la source - t e rm 
concept was used to l imit the numbe r o f  acc i dents requi ring deta i led impact 
ana lys i s . Viewed independently of  a c c i dent ini t i a t i on sequences and frequen
cies , the a c c i dent source terms can be grouped by release seve rity for ana lyse s  
o f  envi ronmenta l consequences .  More than 4 0  d i ffe rent re lease groups we re 
defined for th i s  p roj ect , based on s imi l a r  release pathways , chemica l fo rm , 
a c c i dent severity category , and i s otope types  rel eased . The large s t  re lease  
from any o f  the a c c i dents in a group o f  acc idents wa s then selected a s  the 
umbrella  source term fo r that group . The p resentat ion of the radio logical  
impacts f rom accidenta l events we re based  on  a consequence viewpo int . The 
frequency o f  occurr�nce of the pa rt i cular  event is ident i fi ed so tha t i t  i s  
pos s i b l e  t o  determine the expected impact from such a n  event , i f  des ired . I t  
i s  bel ieved that the accidents given i n  this E I S  a re rep res entat ive for s o l i d i 
fication o f  the We s t  Va l ley HLW and that they bound the rad i o l ogical  impacts 
from this p roj ect . 

The step -by - s tep p rocess  by whi ch the dose estima tes we re deve loped i s  given 
in a supporting document by Nuc lear Sa fety As sociates ( 1980 ) . The cont ribu
t ion of va rious pathways to total dose i s  dependent on the radionuc l i des 
released , and it  va ries  ma rked ly among th� many re lea se s i tuat ions cons idered . 
Inclus ion o f  a l l  this info rmation in the E I S  is  not practica l . 
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b .  Comment : The methodo logy and transport models  used to eva luate the radia
tion doses to the gene ral  population as  a result o f  a i rbo rne 
rad ionuc lide releases is inadequate . Spe c i f i c  conce rns include : 
( 1 )  a more tho rough description should be p rovided o f  the com
puter  mode l s  and parameters used in the ana lys i s  (Comments 38-4 , 
38-5 ) , ( 2 )  the doses a s s o ciated with radionucl ide releases 
should be integrated glob a l ly (Comment 4- 1 ) , and (3)  the l o ca
tions of  highes t  populat i on expo sure should be given ( Comment 4-3) . 

Respons e : The adequacy o f  the atmospher i c  transport models  used in the E I S  
have been recent ly reviewed (Ho ffman e t  a l . 1 9 7 8 ) . In  genera l , the accura cy 
o f  the ,qodel s  i s  a funct ion of samp l ing ,  terrain , and vegetation , or a uni que 
meteorological  env i ronment such as a val ley wind or sea breeze . In gene ra l ly 
uni form terra in with steady winds , the uncertainty i s  about ± 20% for  the 
maximum concentra t ion o f  radioactivity in a p lume at short downwind d istances 
(with in 10 km ) fo r ground- level rel ea s e s . In  complex wooded terra in cond itions 
such as tho s e  around West Val ley , the Gaus sian model for short-term releases  
ove rest ima tes the concent ra tion under poor d i f fusion cond itions of  stable 
atmosphere and low wind speeds when compared to a ctua l mea surements . Eva lu
ations o f  annua l average releases have shown them to be gene ra l ly within a 
fa cto r  o f  two to four fo r d i s tances out to about 1 00 km ,  depending on the 
terra i n  condit i ons . A detai led desc ription of the computer model s  used in 
thi s  EIS is given in do cuments refe renced in Sect ion 4 .  

The a tmosphe r i c  d i spers ion pa rameters used we re selected to ensure that ca l cu
lated doses were conse rva ti  ve . The va lues used fo r dose  calculations o f  the 
max imum exposed ind ividua l from atmosphe r i c  re leases  we re not se lected on the 
ba s i s  o f  the actua l nea rest res idence but were selected on the b a s i s  o f  the 
actua l l ocat ion ( 1 . 6  km [ 1  m i l e ] NNW) whe re the annua l concent rat ion and rela
tive depos i t i on rate a re h i ghe s t .  The meteorological  pa rameters used for  
no rma l releases  represent annua l ,  average , long-term conditions whe rea s the 
meteo ro logi ca l pa rameters used for accidenta l relea ses  represent short- term 
cond i tions . The sho r t -term condi t i ons a re a s s umed to o ccur under unfavo rab le  
meteoro logical  cond i t ion s ,  whi ch a re exceeded only 5%  o f  the time . The j o int 
f requency d i s t r i but ion fo r West Va l ley was based on s i te meteo rological  
mea surement s made in  1 9 74- 1 9 75 (Bechte l Corp . 1 9 79 ) . 

For ca l culating populat ion doses , the geographic d i s t ribution o f  the population 
with in 80 km ( 5 0  miles ) o f  the Wes t  Va l l ey s i te proj e cted for the yea r  1 9 9 0  
wa s used (Bechtel Corp . 1 9 7 9 ) . Thi s  p roj ect i on wa s ca l culated based o n  1 97 5  
site - spec i f i c  populat ion data and the ant i cipated population growth in the· 
reg i on .  The cho i ce o f  8 0  km for ca l cu l a t ing population doses has been s tanda rd 
for some t ime . I t  is used convent i ona l ly ,  and o ften , because at this d i s tance , 
the a i rbo rne concent ra t i on o f  a parti culate rad ionucl ide from routine release 
wi l l  have decreased to a va l ue that i s  indist ingui shable  f rom the background 
concentra t i on .  Extrap o l a t ing popu lat ion doses  from routine p a rticulate 
re l eases  beyond 80 km is meaningless  because the doses  a re so  sma l l  that they 
are not only g reatly exceeded by natura l background doses  but a l s o  a re exceeded 
by f l u c t ua t i ons in na tura l background dose s . Population doses for the conti 
nental  Uni ted States f rom ga seous relea s e s , such as  tritium and iodine - 129 , 
have been included in the Final E I S . Globa l e s t imates o f  population doses 
f rom a i rbo rne re leases have not been included but would increase  the tota l 
popu l a t i on dose by l e s s  than 5% . 
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Fo r accident events , unfavo rable meteoro logical conditions we re used to e s t i 
mate the doses . Under thes e  conditions , a l l  o f  the re leased radionuclides 
were a s sumed to be depo s i ted within an 80-km radius of the release  point . 
This results in overestimating the p o s s ible population doses  rathe r  than 
underestimating them . 

c .  C omment : The envi ronmental transpo rt models  used i n  the E I S  a re not 
appropriate for the l ong- l ived nucl ides present in the HLW. A 
mode l s imilar  to that des cribed in NUREG/CR- 1 636 (Helton and 
Kae s tner 198 1 )  would be more approp riate . (Comment 33-28)  

Response :  There a re many poss ible model s  that may be used to p redi ct the 
radiological  impacts . Thes e  range from s imple hand calculations to s ophis t i 
cated computer codes . The accuracy o f  an analys i s  i s  dependent upon the 
s i te-spe c i fic  data that are ava i lable . C omplex calculations a re used only 
when the nece s s a ry ,  rather-extens ive quantity of s ite- spec i fi c  info rmation i s  
ava i lable . 

The Department cons iders the evaluation models  used in thi s E I S  to be adequate 
for the purpose of  p roviding a bas i s  for impact eva luations . The models  o f  
Regulato ry Guide 1 . 109 (U . S .  Nucl . Reg . C omm .  1 9 7 7 a )  were extended to include 
the long - l ived radionuclides s imilar to that given in NUREG/CR- 1636 (Helton 
and Kae s tner 1981 ) . Use of  the models  o f  Regulatory Guide 1 . 109 , as  mod ified , 
i s  appropriate for analyzing the radiological impacts a s so c iated with the 
a lternatives analyzed in the E I S . The detailed  des c r iption of the radiological 
impact evaluation model i s  g iven in a supporting document by Nuclear  Safety 
As soc iates ( 1980) . 

The information required to use a mode l s imilar  to that des c r ibed i n  NUREG/ 
CR- 1636 (Helton and Kae s tner 198 1 )  i s  not ava i l able . The use of such a model 
is  therefore not p os s ible  at the present time . Use o f  this model would be 
des i rable if the spe c i f i c  HLW repos i tory s ite for d i sposal  of  the Wes t  Va l l ey 
HLW were known . 

d .  Comment : The detai led a s sumptions of  env ironmental release cal culations 
should be included in the E I S . Specific  requests  include : 
( 1 )  more specific  information on the quant i fication development 
(Comment 2 3 - 2 ) , ( 2 )  a description o f  the proces s  by whi ch each 
imp ortant radionucl ide is released to the environment 
(Comment 2 7 - 4 ) , and ( 3 )  a more comp lete description of the 
groundwater model and parameters used for calculating the popu
lation doses a s s ociated with d i sposal  of radioactive l ow- level 
wastes ( LLW) (Comments 33-27 , 33-60 ) . 

Response : Although the detai led as sumptions for release calculations a re not 
d i s cussed  within the text o f  the E I S  i ts e l f , the rel evant information has been 
incorporated as appropr iate . For a ful l d is cuss i on of  the assumptions used in 
the analys e s  of  releases  and e ff luents , readers a re referre d  to Section 4 . 1  
and to the references c i ted in that section . I nc lus ion o f  the l evel o f  detai l  
sugges ted i n  s ome o f  thes e  comments i s  not feas ible  i n  a "  document o f  this 
l ength and has been incorpora ted by reference . 
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e .  Comment : A ques tion was ra i sed about the manner in which the effect ive 
dose equiva lent ( c a l culated by Equation 4 . 1 ,  Section 4 . 1 . 3 ) was 
used with the dose- r i s k  factors (given in Tab le 4 . 1 8 ,  Sec
tion 4 . 1 . 8 ) to ca lculate the genetic  and cance r r i s ks . 
(Comment 33-36 ) 

Response : In  the E I S , the genetica l ly s igni ficant doses were ca l culated 
sep a rately and multip l ied by the gene t i c  risk factor to obta in the genetic  
ri s k .  Each  type o f  cancer r i s k  wa s a l s o  ca l cula ted sepa rately . The use of  
Equation 4 . 1  in Section 4 . 1 . 3 o f  the EIS  follows the above calculation p roce
dure imp l i c i t ly . The tota l hea lth risk in the EIS includes both the cancer 
r i s k  and the geneti c  ri s k .  

f .  Comment : The rad iological risks  given in the E I S  a re overconserva tive . 
(Comment 22 - 1 ) ; in p a rticul a r ,  the rad iological  r i s ks for the 
no-a ction a l te rnative (4b)  are inflated rela tive to those fo r 
the a ction a l te rnatives ( la ,  1 b , 2 ,  and 3 ) , which may be under
estimated (Comment 2 1 - 1 ) . 

Response : An E I S  is  intended to p rovide a rea l is t i c  evaluation o f  the impacts  
o f  the p roposed action and alternative a ctions . The eva luation models and 
assumptions used in the E I S  a re cons idered to be approp riate fo r the purpose 
o f  p roviding a bas i s  for  perfo rming comp l iance and imp a ct evaluations . The 
Depa rtment does not know of any ins tance where conservat i sm is of s i gni ficant 
impo rtance with respect to the f ina l results and conc lus ions of the E I S  or to 
the cho ice among the a l te rnatives . 

H . 2 . 3 . 2  Radionucl ide Pathways to the Environment 

a .  Comment : The E I S  should show how each impo rtant radionuc l ide is vaporized , 
des c r ibe ful ly the equipment that would be used to contain these 
re leases , and g ive the assoc iated decontamination factor for 
each radionucl ide (Comment 2 7 - 4 ) ; in  particular , a des c ription 
of the amount o f  ces ium- 1 3 7  released to the env i ronment should 
be g iven (Comment 4-8) . 

Response : Although suffic ient info rmation is  ava i lable  to estimate the radio
logica l impacts from a i rborne radioactive releases , it  i s  not  pos s ible  a t  
present t o  p rovide detailed information o n  the a i rborne radioa ctive effluents 
becaus e deta i l s  of  the s o l i d i fication process have not been defined . As 
currently envis ioned , a very sma l l  quanti ty of radioactive particulates ( less  
than 0 . 05 C i/yr)  woul d  be released from the fac i l i ty o ff-gas system duri ng 
normal operat ion . The a i r  effluent stream would be p rovided with doub l e  
high-eff i c i ency parti culate f i l t,er sys tems and would be d i scha rged from a 
stack . The dis charge would be routinely monitored . The radionuclide release 
fractions used to ca l culate the radiologica l r isks to the surrounding popula
tion a re given i n  Table 4 . 3  (Section 4 . 1 . 4 ) of  the E I S .  These releases include 
tho se a s s o ciated with p rocess inci dents or  accidents , natural disa ste rs , and 
no rma l or  rout ine operations . The total heal th impacts  of these gaseous 
radionucl ide releases are cons idered in the radiological  impacts p resented i n  
the E I S . A mo re detailed evaluation of gaseous releases associ a ted with 
s o l i f i c iation of the Wes t  Val ley HLW wil l  be addressed in the Sa fety Analys i s  
Report (SAR) t o  b e  p repa red b y  the Department o f  Ene rgy p r i o r  to waste 
sol idification . 
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b .  Comment : Pa thways invo lving i rrigat ion , ra in wa s h ,  runo f f , and resuspen
s ion o f  depos ited radionucl ides should be inc luded in the E I S . 
( Comments 4-2 , 1 6 - 3 , 1 9 -8 , 27 - 1 1 ,  33-26 , 38-5 ) 

Response :  In  p repa ring the E I S , the pa thways mentioned above were inc luded in 
the rad io logica l impact ana lys i s  and were found to have cont ributed l e s s  than 
5% of the ca lculated doses . The text in Section 4 . 1 . 3  ha s been modi f ied 
accordingly . 

c .  Comment : In  Tab le 4 . 1 6 ,  Sect ion 4 . 1 . 7 ,  why is  the popula t ion r i s k  via 
groundwa ter migrat ion fo r a l te rna t ive 4b e s t imated to be 
10  person- rem per  yea r but only' 7 0  pe rson- rem cumulat ive over 
1 0 , 000  yea rs?  (Comment 33-35 ) 

Re sponse : In  the E I S , the leach ra te a s s umed for the l iqui d  HLW in the tanks 
wa s 0 . 2  ( 20%) pe r yea r . Ba sed  on th i s  as sumpt ion , a l l  of the l i quid  HLW would 
be leached f rom the tanks ove r  a f ive-year  period . Technet ium-99 and iodine- 1 2 9 , 
due to the i r  sma l l  reta rdation coe ffic ients and long ha l f - l ive s , would become 
the dominant sources o f  radiation exposure to the popul at ion through the 
inge s t ion pathway . Because of these as sumptions , the overa l l  popula t ion r i s k  
vi a groundwa t e r  migra ti on unde r al te rna tive 4b would be 1 0  pe rson- rem in the 
fi rst  yea r ,  but would be only 70 pe rson- rem accumul a ted ove r the long- term 
period . The model used for this ana lys i s  i s  d is cussed in Sect ion 4 . 1 . 3 and in 
the refe rences given in that section . 

d .  Comment : We re long- term food pathways con s idered for human int rus ional 
events for decommi s s i oned fa c i l i t ie s  rema ining at Wes t  Va l l ey? 
( Comment 33-33 ) 

Response :  Long-te rm food pa thways we re cons i de red for human intrus ional 
events in Sect ions 4 . 1 . 5  and 4 . 1 . 7  fo r decommi s s ioned fa c i l i ties  rema ining at 
Wes t  Va lley as  wel l as  for LLW di sposal s i tes . The l i kel ihood of future human 
a c t ivities  tha t  could adve rsely a f fect  t he integ rity o f  any decommi s s ioned 
fac i l i ty can be reduced to a ve ry low probab i l i ty th rough the use o f  appro
pri ate p rotect ive measures ( e . g . , barriers , ma rkers ) .  

e .  Comment : The E I S  should p rovide fu rthe r d i s cuss ion o f  l i quid releases and 
ind i cate whethe r the LLW t rea tment fa ci l i t y  wi l l  have a maj o r  o r  
mino r d i s cha rge to the envi ronment . (Comments 4-2 , 2 7 - 1 1 ,  33-39 , 
33-49 ) 

Response : The Final E I S  has been revised  to incorpora te l iqui d  re lea s e s . All  
the  tritium ( 2 . 4  x 1 0 3  Ci)  ha s been a s s umed to be  released  to the envi ronment 
as a l iquid . In addition to the t r i t i um ,  the radioactivity re l ea sed th rough 
the LLW t rea tment fa c i l i ty via l i quid e f fluents i s  e s t ima ted to range from 
3 x 1 0 - 4  to 3 C i . The concentra t i ons and vol umes of relea se will  depend on 
the a l t e rna tive cho sen ( see Tab le  4 . 3 ,  Section 4 . 1 . 4 ,  of the Final EIS ) . 
These releases a re cons idered to be minor relea ses  to the envi ronment . 

L i quid relea s e s  do not s igni f i cantly change the e s t ima ted tota l radio logi cal 
impacts to the gene ra l popula tion fo r this p roj ect because the maj or component 
o f  the rad iologica l r i s k  res u l t s  from sources othe r than rout ine re leases 
during HLW p rocess ing ( e . g . , transpo rta tion) . 
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f .  Comment : D i s cus s ion of plutonium hazards ha s not inc luded the fact that 
p lutonium mixed with chlorine , as  occurs in c ity water supp l i e s , 
increases the tox i c i ty of  that materia l because i t  becomes more 
soluble . ( C omment 2 7 - 2 3 )  

Re sponse : A t  thi s t ime , one cannot rea sonab ly conc lude that chlorination 
would inc rea se p lutonium haza rds from d rinking water . The toxic ity o f  p luto 
nium ( i . e . , the body I s respons e to radi o logical  insult by p lutonium)  i s  not 
a f fected by its chemical  form .  The absorption and deg ree of retention o f  
plutonium b y  biota i s , howeve r ,  dependent o n  its chemical  form . A recent 
s tudy ha s shown that chlo r ination , such as occurs in municipal  wate r supp l i e s , 
does not a f fect the degree o f  absorption of  plutonium in the gastro intes tina l 
tract (Larsen et al . 198 1 ) . 

H . 2 . 3 . 3  Dose Calculations 

a .  Comment : Add itiona l exp lana tion o f  the uni t  "person- rem/ km" was reques ted . 
(Comment 40- 1 0 )  

Response :  Unit-dose  factors (person- rem/ km) give the amount of  radiation dose 
rece ived by the gene ral population and the wo rk force for each kilometer of  
trave l . These unit-dose fa ctors were obta ined us ing the computer code 
RADTRAN- I I  (Taylor  and Daniel  1 980 ) as  spec i f i c a l ly app l ied to the We st Va l ley 
HLW s o l i d i f i cation p roj ect . The doses  to the gene ral population and work 
force were obta ined by multiplying the unit dose fa ctors by the number o f  
shipment-kilometers requi red for the va rious wa ste forms . The use of  unit-dose 
factors also i l lustrates the e f fect of  wa ste volume and transportation dis tance 
on thi s rad iologica l impact . 

b .  Comment : The use of Hanford experience in estimating occupationa l doses  
at  West Va l ley was quest ioned . ( Comment 1 9 - 2 , 27 - 7 )  

Respons e :  The calculation o f  occupat iona l doses was based o n  va rious sources 
of data , not j ust  the Hanfo rd experience referred to in the se comments .  The 
s ources used to calculate oc cupa tiona l doses a re summa rized in Table H . 1 a l ong 
with the s e c t ion o f  Appendix B whe re they a re di scussed in grea te r detai l .  

c .  Comment : The historical  record as soci ated with fue l - rep roce s s ing activi
ties at West  Va lley could be used  to  estimate occupational doses 
from wa ste s o l idi fication . (Comment 2 7 -9 ) 

Response :  According to thi s commenter , use of  the We st Va lley historica l 
record to estima te the occupationa l  doses  from waste s o l id i f icat ion results in 
an estimate o f  5000  person- rem as  opposed to the 1 800 person- rem es timate 
given in thi s  E I S  for alternat ive 1a . The 1800 person- rem est ima te was a rrived 
at through the estima ting procedures d i s cussed in Appendix B of the E I S  and i s  
summa rized in the re spons e to the p receding comment . I n  recent yea rs , the 
rad iation doses to workers has steadi ly decreased as the Fede ral government 
and the comme rcia l nuclear indus try have made extens ive efforts to implement 
the ALARA philosophy . The Department of  Ene rgy has been able to ma intain the 
ave rage radiation dose to workers at less  than 1 rem (U . S .  Dep . Ene rgy 1 9 8 2b ) . 
The 5 000 person- rem estimate is  somewha t inflated because i t  i s  based on data 
tha t  a re not rep resentative of current Department practices . ( See a l s o  
Response H . 2 . 3 . 3e . )  
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Tab le H . l .  Sources Used to C a l culate Occupational Doses  

Operation 

Waste retrieval 

Waste processing 

Decontamination of 
cells and equipment 
insta llation 

Handling,  storage , and 
disposal of sol idified 
HLW 

Handl ing , storage , and 
disposal of transuranic 
and low-level wastes 
Transportation 

Decontamination and 
decommiss ioning of 
cel l s  used 

Decontamination and 
decommissioning of 
emptied HLW tanks 

No action (HLW storage ) 

Dose Rate 

0 . 65 rem/wo rker/year 

0 . 5 4  rem/worker/year 

Va riable 

250 person-mrem/ canister 
for alternative la ; 
120 pe rson-mrem/ canister 
for alternatives Ib and 2 
Va riable 

Va riable 

Va riable 

0 . 65 rem/worker/year for 
entombment 

Variable for dismantlemen� 

8 person-rem/year 

Data Source 

Hanford experience at HLW 
tank farm 
Savannah River Plant ex
perience on nuclear fuel 
reprocessing 
Detai led analys is of pro
posed activities (see Burns 
and Roe Indus . Serv o Corp . 
1981 , Task lA) 
I rradiated nuclear fuel 
handling experience 

LLW handling experience 

Use of RADTRAN-II  computer 
code along with the proper
ties of the various waste 
forms 
Detailed ana lysis of pro
posed activities ( see Burns 
and Roe Indus . Serv o Corp . 
198 1 ,  Task IB) 
Hanford experience a t  HLW 
tank farm 

Analysis of proposed pro
cedures (see U . S .  Dep . 
Energy 1978)  
Current level of occu
pational doses 

Section in EIS 
Where Di scussed 

B . 1 . 5 . 1  

B . 2 . 5 . 1  

B . 3 . 3 . 1  

B . 4 . 4 . 1 

B . 4 . 4 . 2  

B . 5 . 5 . 1  

B . 6 . 3 . 1  

B . 6 . 3 . 2  

B . 6 . 3 . 2  

B . 7 . 3 . 1  

d .  Comment : Just i f i cation for use o f  Savannah River Plant ( SRP) and Hanford 
data for estima ting occupational doses at  Wes t  Val l ey was 
requested . (Comment 38- 1 0 )  

Response : The SRP and Hanford data a re approp ri ate because many o f  the opera
tions  perfo rmed at  these two government faci lities  would be s im i l a r  to those  
requ i red to s o l i d i fy the Wes t  Val ley HLW . I n  this  E I S , i t  has been a s s umed 
that equipment and fac i l ities would be , des igned and operated so that the 
average occupational dose would be l imited  to about 0 . 5  rem/worke r/year .  
Jani cek ( 19 8 0 )  addre s ses  the use o f  Hanford data for estima ti ng the occupa
tional doses for  waste retrieval and concludes that i t  i s  indeed approp r iate . 
The SRP data was a ssumed to be s im i la rly appropriate for use in calculating 
the occupational doses for was te proce s s ing . S i nce the was te-pro ce s s ing 
fac i li ty has not yet been des igned , it i s  not pos s ib le to p resent a detai led 
ana lys i s  o f  the various activities to estimate occupationa l  doses at  this 
t ime . The HLW s o l i fi c i ation p roj ect w i l l  be undertaken in a manner cons i s tent 
with the ALARA philosophy for minimizing radiation doses to workers  and the 
general population . 
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e .  Comment : The abi l ity to 1 imi t average occupationa l doses during wa ste 
sol idi fication a ctivi ties  to about 0 . 5  rem/worker/yr was 
questi oned . (Comment 5 - 7 )  

Response : I n  the gene ral  context o f  radiation expo sure contro l , the Depa rtment 
of Ene rgy ' s p o l i cy is to ma int a in exposures as low as reasonably a chievab le  
below occup a t iona l exposure l imits . The Depa rtment ' s  radiation exposure 
reco rds clea rly demonstrate p o s itive initiative and succe s s  in exposure reduc
tion . An occupationa l expo sure ra te of 0 . 5 rem/wo rker/yr is an adminis trative 
guidel ine that is 10% of the maximum a l lowable occupationa l dose l imit (U . S .  
Dep . Ene rgy 1 980c ) . During 1980 , 9 6% of Depa rtment and Depa rtment- contra ctor 
emp loyees rece ived less than 0 . 5  rem , about 2% received between 0 . 5  and 1 rem , 
and less  than 2% ( about 1500  o f  85 , 5 0 0  emp loyees ) rec e ived mo re than 1 rem but 
less  than 4 rem (U . S .  Dep . Ene rgy 1 9 82b ) . No emp loyee received a dose i n  
exce s s  of  4 rem . The ave rage expos ure fo r workers who received mo re than 
0 . 5  rem was approximately 1 rem . The Depa rtment expects each pe rson on the 
proj ect to receive l e s s  than 0 . 5  rem/yr . Although it is pos s ib l e  that a few 
individua l s  might receive h i gher dose s , thei r  doses wi l l  be subs tanti a l ly 
below the 5 rem/yr l imit . 

f .  Comment : The occupationa l dose e stimate for dismantl ement o f  the HLW 
tanks may be too high (Comment 38- 1 4 ) ; the E I S  should indi cate 
whethe r  additiona l engineering wo rk could p rovide remotely 
operated equipment that could reduce the doses as sociated with 
tank dismantl ement (Comment 26-8 ) . 

Respons e :  D i smant l ement o f  the emptied HLW tanks would , a t  best , be a very 
d i f f i cult  task .  The approp riatene s s  and fea s ib i l i ty fo r such an undertaking 
is highly dependent upon the amount of res idua l contamina tion that rema ined 
fo l lowing remova l o f  the l i quid HLW . As stated in Comment 38 - 1 4 , the refer
ences c ited for this  occupationa l dose e stimate a re U . S .  Depa rtment o f  Energy 
( 1 9 7 8 )  and United Nuclear Indus tries  ( 19 7 8 ) . Use of  other techniques , such a s  
remote underwater cutting , might result in a lower occupationa l d o s e  commitment . 
Howeve r ,  such techniques would no t tota l ly e l imina te doses  to workers during 
tank d ismantlement a s  it  would be neces sary for the workers to spend time i n  
or  nea r the tanks t o  set up the equipment and monitor p rogre s s . The spe c i f i c  
p ro cedure that would be uti l ized , s hould tank d ismantl ement be unde rtaken , 
would emp loy s tate-o f-the - a rt techniques fo r such a ctivitie s . Decontamina tion 
and decomm i s s ioning o f  the tanks w il l  be addres s ed i n  mo re deta i l  i n  the l a te 
1980s  when an environmenta l  review o f  the decomm i s s ioning o f  the fa c i lities  
used  in this  proj ect , inc luding the tanks , wil l  be performed . 

The text o f  Section B .  6 . 3 . 2  has  been revised i n  the Fina l  E I S  to reflect 
Comment 26-8 . 

g .  Comment : Are occupationa l dos e s  from wa ste p roces s ing and p a ckaging o f  
TRU and low- level wa stes included i n  Section B . 4 . 4 . 2  o f  the E I S ?  
(Comment 33-5 8 )  

Response : The occupational doses given in Section B .  4 . 4 . 2  a re only fo r 
hand l ing the wa stes a fter they have been processed  and packaged . The occupa 
tional do ses  fo r waste p roce s s i ng and p ackaging a re i nc luded i n  the occupa 
t ional doses given in Sections B . 2 . 5 . 1  ( fo r  TRU and low- level wastes resulting 
from HLW p roce s s i ng) , B . 3 . 3 . 1 ( for TRU and l ow - l evel wastes resulting from 
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pre s o l i d i f i cation decontamination ) , and B . 6 . 3  ( fo r  TRU and low-leve l wastes 
result ing from fina l  decontamination and decommi ss ioning ) . 

h .  Comment : The unit-do se estimates given in Tab le  B . 2 1 fo r hand l i ng TRU and 
low- level wastes were quest ioned ; reference was made to NRC dose 
e s t imates p repared for the Three Mile I s land (TMI ) Programmatic  
Envi ronmenta l Impact Statement (PE l S )  (U . S .  Nuc l . Reg .  Comm . 
1 98 1 c ) . ( Comment 3 3 - 5 9 )  

Respon s e : The refe rence given in this  comment was ut i l ized , a l ong with other 
re fe rences , in derivation of the unit-dose factors g iven in Table B . 2 1 . The 
un it-dose factors g iven in Table B . 2 1 a re gene ra l ly lowe r than tho se in the 
TMI PE l S  fo r two ma in reasons : 

1 .  The uni t-dose factors given in Appendix N o f  the TMI PE l S  
invo lve activities othe r than j ust wa ste hand l ing , and 

2 .  It  wa s assumed tha t the des ign o f  the West Va l ley s o l i d i fication 
fac i l ity w i l l  include p rovi s ions for hand l ing these  TRU and 
l ow-leve l wa stes in lowe r rad iat ion fields than at TMI . 

Even though the uni t-dose factors uti l i zed in this E I S  a re somewha t lower than 
those  for the TMI PEl S ,  the d i ffe rence is sma l l  cons idering the unce rta int ies  
invo l ved . 

i .  Comment : The hea l th risk est ima tors used a re not rep re sentative , result ing 
in a low estimate of the heal th haza rds a s s oc iated with radio
active re leases from this proj e ct ( Comments 5 - 6 , 2 7 - 1 2 , 30-4 , 
38- 7 ) ;  spec i fi ca l ly , the re is no cons ideration o f  the actua l 
health hazards a s s ociated with this proj ect , only fictit ious 
ca l culat ions ( Comment 5 - 1 ) . In addition , a geographic  d i s t ribu
tion of the population at risk should be inc luded ( Comments 38-6 , 
3 8 - 8 ) . 

Response :  An E I S  is intended to provide a rea l i s t i c  eva lua tion o f  the impa cts 
of the proposed a ction and a lternat ive act ions . In  o rder to quantify the 
potent ial  ri sks o f  va ri ous act ions , it was neces s a ry to estimate the potential  
individua l and collective exposures to radiat ion and to ca l culate the potent i a l  
numbe r of serious hea lth effects tha t might be pos tulated to result  from s uch 
est imated exposures . Subs tantial unce rta int ies a re inhe rent in re lating the 
low leve l s  of exposure to the risks of rea l i z ing hea l th e ffects . 

A range o f  hea l th e ffects (300-800 pe r mi l l ion pe rson- rem) wa s used in th is 
E I S  to est imate the hea l th risks o f  radiation doses . The s e  ri sk  fa cto rs we re 
developed in an attempt to obtain res ults that a re rea l i s t i c , yet cOllse rvative . 
This range is  conse rva tive compa red with recent data ( e . g . , Comm . Bio I . Effects 
I oniz ing Rad ia t .  1980 ; Int . Comm . Radiol . Prot . 1 9 7 7 ) . 

Recent wo rk (Loewe and Mendel s ohn 198 1 ; Straume and Dobson 1 98 1 ) , based on 
revised dose  est ima tes fo r H i roshima and Nagasaki , ha s conc luded tha t risk  
coeff i c i ents fo r rad i a tion- induced leukemia and breast cancer obta i ned from 
the new dos e - response curves a re cons istent , at low doses , with those  of the 
I nternat iona l Commis s ion on Radiological  Protection ( I CRP ) . The low l i nea r
energy-trans fer ( LET ) risk coeffic i ents for fa ta l ma l i gnanc ies  appea r to be 
lowe r than the I CRP va l ues . 
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The calculated r i s ks a re s o  sma l l  ( they are exceeded by the fluctuations in 
natural ba ckground doses ) that a geographi c dis tribution of the population at 
r i s k  would not p rovide any additiona l information that would a f fect the choice 
among the a l ternatives .  

j .  Comment : The e ffect on the E I S  r i s k  es timates of  the inclus ion o f  nonfatal 
health e ffects was raised . (Comments 4- 1 1 ,  23 - 1 , 38- 9 )  

Respons e :  The risk  for nonfatal cancers is  generally cons ide red to be about 
two times that of fatal cance rs . The E I S  concludes that no s i gnificant hea lth 
e ffects and r i s ks are expected as  a result of thi s  p roj ect . This conclus ion 
would have been the same i f  nonfatal cancer risks we re included . 

k .  Comment : The validity o f  the dos e  
t rans fer facto rs used 
( Comments 4-4 , 4-5 ) 

convers ion factors  and environmental 
in the EIS  was que s tioned . 

Response : The dose convers ion factors used in the E I S  a re cons ide red appro
p riate by the Depa rtment . Dos e  convers ion facto rs currently used by NRC and 
the u . s .  Envi ronmenta l Prote ction Agency (EPA) a re based p rima r i ly on reports 
o f  the I CRP . Recommenda tions of  this  Commiss ion serve as  the bas i s  o f  the 
dose convers ion facto rs used in this E I S . The envi ronmenta l trans fer factors 
used in the E I S  rep res ent the ave rage o f  va lues tabulated in the open l itera
ture and a re cons is tent with NRC and EPA usage . 

1 .  Comment : Comparison o f  radiological risks a s sociated with this p ro j e ct to 
natural background radiation level s  is  mis leading and obj ectionable .  
( Comments 4- 1 0 , 2 7 - 1 3 )  

Response : The use o f  natura l background radiation i s  considered to b e  a va lid  
measure fo r p roviding perspective fo r the estimated doses . The potentia l  
o ffs ite radiation doses  resulting from this p roj ect and the natura l ly occurring 
background radiation in the Wes t  Va l ley a rea were compa red only to i l lus trate 
the re lative leve l o f  radiation doses  re sult ing f rom each alternative . 

m .  Comment : The va l idity o f  us ing an 80-km radius for calculation o f  popul a 
tion d o s e s  was que stioned . (Comments 4- 1 ,  4-9 , 28-2 , 3 8 - 6 )  

Re sponse :  The cho ice o f  80  km h a s  been stand a rd fo r s ome time . I t  i s  used 
conventiona l l y ,  and o ften ,  because at  this distance , the a i rborne concentra
tion o f  pa rticulate radionucl ides from routine relea s e s  wil l  have decreased to 
a va lue that is  indistingui shab le from the ba ckground concentration . Extrapo
lating population doses from routine p a rticulate releases  beyond 80 km is 
meaningle s s  because the doses a re so  sma ll  that they a re not only greatly 
exceeded by natura l background doses but a l s o  a re exceeded by fluctuations in 
na tural ba ckground dose s . Population doses for the continental United State s  
from ga seous re leases , such as  tri tium and iodine- 129 , have been inc luded in 
the Final £ I S . 

For accident events , unfavo rable meteo ro logical conditions were used to esti
mate the doses . Under the se condit ions , all  o f  the rel eased rad ionucl ides 
we re a s s umed to be depos ited within an 80-km radius o f  the relea s e  point . 
This results in ove re stima ting the po s s ible  population doses rather than 
unde res tima t i ng them . (See a l so Response H . 2 . 3 . 1 b . ) 
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n .  Comment : The cutoff time for the dose  ca l culations ( 1 0 , 000 years ) i s  
a rb i t ra ry and too short ( Comments 2 7 - 22 , 28- 1 ) ; i t  should b e  
extended i nto infinite futu re time ( Comment 4- 1 ) . 

Respons e : C a l culat ion of doses to infinite time due to this p roj ect s e rves no 
useful purpose because the a l l - time background dose  to the population i s  
infini te . Based on the 2 person- rem/yr dose ( a l te rnative 4b ) received by the 
1 . 5 x 106  peopl e  at West Va l ley a fter 1 0 , 000 yea rs , each person would receive 
an average dose  of 1 . 3 x 1 0 - 3  mrem/yr (a negligibly sma l l  dose  comp a red to 
tha t from natural radiation sources ) .  

o .  Comment : Wo rker hea lth reco rds should be kept before the p roj ect starts 
and a fter  it  i s  comp leted . ( Comment 1 7- 3 )  

Respons e : Dur i ng the p roj ect , radiation dosimet ry w i l l  b e  performed and 
worke r health records w i l l  be kept in accordance with e s tabl i shed Depa rtment 
p rocedures as outl ined in DOE Order 5 480 . 1  (U . S .  Dep . Energy 1 9 8 1a ) . Thes e  
procedures a re a l so being followed at other Depa rtment- contractor s ites . 

p .  Comment : The envi ronmental  surve i l lance p rogram that would b e  imp l emented 
before , during , and a fter s o l i d i f i cation of the Wes t  Va l l ey HLW 
should be clari fied . ( C omments 8 - 1 , 1 7 -4 , 1 8 - 1 , 33-44) 

Response :  The envi ronmenta l surve i l lance p rogram before and during the p roj ect  
w i l l  be des i gned i n  accordance with a ccepted guidelines from the U . S .  Envi ron
menta l  Protection Agency ( l9 72 - - "Env ironmenta l Surve i llance Guide " ) , the 
U . S .  Nuc lea r Regulatory Commis s ion ( 1 9 7 5 a , 1 9 75b- -Regulatory Guides 4 . 8  and 
4 . 1 ) , the Dep a rtment o f  Energy ( U .  S .  Energy Res . Dev . Admin . 1 9 7 7 - - "A Guide 
fo r Envi ronmenta l Radiologica l Surve i llance at ERDA Insta l la tions " ) , and the 
National Counci l  on Radiation Protection and Measurements ( 1 9 7 6 - - "Envi ronmental  
Radiation Measurements " ) . Cons iderations for unusua l events ( such a s  a radio
active l i quid relea s e  from the HLW tanks ) w i l l  be incorporated into the surve i l 
lance p rogram . 

The postoperationa l surve i l lance p rogram cannot b e  addre s s ed a t  thi s  t ime . I n  
accordance with the Wes t  Va l ley Demons tration Proj e c t  Act , fa c i l ities  used i n  
the p roj e c t  sha l l  be decontaminated and decommi s s ioned i n  accordance w i th such 
requi rements as NRC may speci fy .  A portion of the postoperationa l survei l l ance 
p rogram would have to b e  designed to demonstrate comp l iance with NRC specifi
cations . 

H . 2 . 4  S i te -Related Comments 

H . 2 . 4 . 1 Geohydro logy 

a .  Comment : D i s cus s ion of geology and hydrology in the vicinity of the HLW 
tanks and surfic i a l  s o i l s  at Wes t  Val ley should be expanded . 
( Comments 6 - 7 , 1 1 - 1 , 1 6 - 5 , 1 9 -5 , 2 7 - 1 4 ,  30- 1 , 3 1 -5 , 34-2 , 3 9 - 2 )  

Response :  The text o f  Section 3 . 1  ha s been expanded t o  further address the 
s ite geology and hydrology . 
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b .  Conunent : Ana lys i s  of the potent ial  imp l i cations of events leading to 
radioactive contamination of the Cat ta raugus C reek wate rshed and 
Lake E rie  sho uld be incl uded in the EI S .  ( Conunent 6 - 7 , 1 6 - 5 , 
1 7 - 4 , 1 9 -5 , 26 - 1 , 26-2 , 2 7 - 1 4 ,  3 1 -5 , 34- 2 , 3 7 - 2 , 39 - 1 )  

Response :  Several catastrophic  events l eading to the r e l ea s e  o f  la rge quant i 
t i e s  o f  ra dioact ive ma teria l s  to Catta raugus C reek were ana lyzed ; the analys i s  
can be found i n  Sections 4 . 1 . 3 through 4 . 1 . 8 o f  the EI S .  Add it iona l deta i l s  
o n  dose cal culat ions can be found i n  the 1 980 repo rt o f  Nuc lea r  Sa fety As s o c i 
ate s . The concerns expressed in these comments wi l l  be one o f  the prima ry 
bounding cond itions in the development o f  the sa fety envelope to be e s tab l i shed 
in the Sa fety Ana lys i s  Repo rt ( SAR) to be p repa red by the Dep a rtment for this 
p roj ect in a cco rdance with the DOE Orde r 5481 . 1A (U . S .  Dep . Ene rgy 1 9 8 1 b )  
p r i o r  t o  ope ra t i o n .  Add it iona l info rmation on Wes t  Va l ley and La ke Erie  
hyd rology ha s been added to  Section 3 . 1 . 3  o f  the Fina l  EIS . 

H . 2 . 4 . 2  Nonradiological  Impacts 

a .  Conunent : Fi gure 3 . 3  in the EIS  does not ident i fy the 4-ha ( 10 - a c re )  s i te 
tha t would be impacted by the p roposed act ion no r does it delin
eate s ome o f  the natura l a reas d i s cussed in tha t s ection . 
( Conunent 33-24)  

Response :  Figure 3 . 3  il lustrates the location o f  the lagoons and nea rby 
ma rsh . I t  wa s not intended that this figure be used to lo cate other natura l 
features d i s cus sed in that section . With respect to the 4-ha ( 1 0 - a c re )  parcel  
o f  land that would be impacted by the p roposed action , i t  i s  noted in Sec
tion 4 . 2  (Nonradiological  Impa cts ) tha t the exa ct location and des ign deta i ls 
a re not yet known , and the re fo re cannot be shown on the f igure . However ,  i t  
i s  ant i c ipated that any maj or  fac i l i t ie s  constructed for  thi s  p roj ect would b e  
within the security fence . 

b .  Conunent : Appa rent incons i s tency was noted between Section 4 . 2 . 1 . 1  and 
Section 2 . 1 . 7  (Table 2 . 4 )  regarding cons truction impacts . 
( Comment 3 3 - 3 7 )  

Response :  Both s tatements in the E I S  text a re correct . The statement i n  
Sect ion 4 . 2 . 1 . 1  refers only t o  the cons truction aspects o f  the two a l te rnatives , 
wherea s the s tatement in Table 2 . 4  refers to comparison o f  the tota l nonradio
logical  impacts between the two a l te rna tives . 

c .  Conunent : The E I S  should eva luate uti l i ty impacts for  the yea rs in which 
they wi l l  occur rather than as suming past  conditions wil l  con
tinue in the future . ( Conunent 33-38 ) 

Response :  S ince no deta i led des i gn o r  s chedule i s  ava i lab le for  any o f  the 
a lternative s , such a deta iled ana lys i s  i s  not pos s ib l e  at this s tage in the 
dec i s ion-making p rocess .  However , uti l ity requ i rements a re expected to be 
s imi l a r  to those during operation of  the now-defunct fuel - rep roces s ing fa c i l i ty .  

d .  Conunent : A map o f  a l l  a reas a f fected by new cons truction would b e  helpful . 
(Conunent 33-53 )  

Response :  S e e  Res ponse H . 2 . 4 . 2a .  
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e .  Comment : Approximate capac i t ies  o f  the exis ting wel l s  p roviding water for 
decontamination should be indicated . (Comment 1 1 - 2 )  

Response : Water used a t  the West Va l ley fac i l ity comes from two a r t i f i c ia l  
lake s , not from wel l s  a s  incorrectly stated in the Draft E I S ; Sect ion 4 . 2 . 1 . 3 
o f  the F i na l  E I S  text has been corrected . Thes e  lake s  impound about 
S 7 0  m i l l ion l i ters  ( IS O  m i l l ion ga l )  of water (Nuc l . Fuel Serv o  1 9 7 3 ) . 

f .  Comment : Questi ons were ra i s ed concerning the potent i a l  for migrational 
releases  from land d ispos a l  of s a l t  cake . (Comments 2 7 -26 , 33-40 , 
33-42 , 38-2 1 , 38-23 ) 

Response : Groundwater migrational releases  from tHe regiona l d i sposal  fa c i l ity 
are cons idered in Section 4 . 1 . 2 . S .  The estimated cha ra cte r i s t i c s  o f  the s a l t  
cake t o  be generated b y  thi s  proj ect  ( i f  a lterna tive 1a  i s  imp lemented)  would 
permit  land dispo s a l  of these wa stes in acco rdance with the provi s ions of  the 
criteria now being deve l oped by the Depa rtment fo r land d isposal  of radioactive 
was te s . The maj or concern , tha t of the solub i l ity of nitrates in wate r , can 
be compensated fo r by waste-form imp rovements and/or  enginee red land d i sposal  
o f  these was te s  a s  d i s cus sed in Section 4 . 1 . 2 . S  and in the "Fina l Envi ronmenta l 
Impa ct Statement , Defense Wa ste Proce s s i ng Faci l i ty" (U . S .  Dep . Energy 1 982a ) . 

H . 2 . S  S o l i d  Wa ste D i spos a l  

H . 2 . S . 1 High-Leve l -Wa s te Repo s i tories 

a .  Comment : The te rmina l - fo rm a lterna tive (boro s i l i cate glas s )  shoul d not be 
imp lemented s i nce the geologic medium fo r a repository is not 
known ( Comments 3 1 -2 , 3 7 - S ) ; addit iona l ly ,  salt  i s  not a com
patib le  medium with boro s i l i cate glass  (Comments 6-2 , 1 2 - 1 , 1 6 - 1 , 
1 9 - 1 0 , 2 7 - 2 ) . Ins titutiona l i s s ue s  a s s o cia ted with a HLW repo s i 
tory we re identi fied , including : ( 1 )  a federa l repos itory does 
not current ly exi s t  ( Comment 1 8 - 2 ) , (2)  fina l ized HLW regulations 
from EPA and NRC a re pend ing (Comment 1 8 - 3 ) , ( 3 )  transportation 
regulations are subj ect to future change (Comment 1 8 - 4 ) , 
(4)  wa s te fo rm/package c r i teria  do not exi s t  (Comment 1 8 -S ) , and 
( S )  the dependab i l i ty of geologic d i spo s a l  to provide i s olation 
i s  not adequate (Comment 28-S ) .  

Respons e : The decis ion on wa ste fo rm and geo logic  medium for a repository has 
not yet been made by the Depa rtment . Howeve r ,  because of i ts advanced stage 
of deve lopment , boro s i l i cate glass  has been used as a refe rence wa s te fo rm in 
the analys i s . The decis ion on waste fo rm wi l l  be made at a later time and 
w i l l  be subj ect  to an appropriate NEPA revi ew . With respect to geologic 
d i sposal  of  HLW , it  should be s tressed  that--as  used in this E I S - -geo logic  
d i sposal  emp loys the concept o f  multiple  barriers . Thus , a mined geo logic  
repos itory will  employ three self-suppo rting and interrelated components to  
form a complete system fo r long- term i s o lation o f  rad i oactive wa ste s : a 
qua l if i ed s i te , a suitable repos i tory des ign , and an enginee red was te-package 
system . 

The waste-package sys tem a s sumed in this E I S  inc ludes the wa ste fo rm , caniste r , 
overpack , and backfi l l .  The wa s te -pa ckage sys tem i s  expected to p rovide a 
long-term barrier  to radionucl ide release and transport into the surrounding 
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rock strata . The package sys tem wi l l  be evaluated to ensure that , if individual 
components fai l , the packa ge will  ma intain  i ts abi lity to act as an e ffective 
barrier  to radionucl ide transport . The Department wi l l  p repare a des cription 
and ana lys is  of  the extent to whi ch the fina l  wa ste fo rm and conta ine r  comp l i e s  
with any NRC technica l regulations ( o r  p roposed regulations ) rega rding disposal  
o f  high- level radioactive was te s  in  geologic  repos itorie s . 

Extens ive tes t ing and development s tudies  on various individual barrier  compo
nents of  the waste-package system , under expected conditions o f  geo logic 
iso lation , have been in progre s s  for s evera l years . These  s tudies  have been 
conducted in  industrial  and nationa l  laboratories , as wel l  as unive rsities , 
both in this country and abroad . Mo st  of  thes e  s tudies  a re not comp lete , but 
the data and results gene rated during the past  few years  indicate that compo
nents of  the waste-package sys tem can p revent o r  minimize releases of  radio
nuc lides to  the natural  sys tem by functioning as  effective chemi cal  and 
physical  barriers . Prob l ems spec i f i c  to a s a lt repos itory mater i a l  (therma l 
e ffects , lack  o f  s o rption , co rros ive b rines ) have been addre s s ed in general  
te rms by Jenks and C la iborne ( 1 9 8 1 ) .  

The Department pos ition paper  to the NRC rulemaking p roceedings on nuc lear  
was te sto rage and disposa l (U . S .  Dep . Energy 1 9 80 c )  a ls o  conta ins an extens ive 
d i s cuss ion of envi ronmenta l  eva luation of a salt  repo s itory . In gene ra l ,  the 
Depa rtment recognizes that some uncerta inties exi st re lative to the perfor
mance of salt  as  a repo s i to ry medium , and p rograms a re in progress to  addre s s  
these  uncerta inties . The extens ive data obta ined t o  date have not revea led 
any info rmation about domed o r  bedded salt that would render it  unsuitable as  
a medium fo r mined geo logic d i sposal .  I t  should be emphasized that the Depart
ment has not sel ected a rep o s i to ry medium o r  s ite and is  investigating va rious 
geo logic media  in addition to s a lt--e . g . , basa lt , granite , tuff . 

This E I S  dea ls  p r imar i ly with the s o l i d i fi cation of the HLW at West  Val ley ; 
the impacts at  a rep o s i to ry a re addressed  in  the E I S  but are tiered to the 
Fina l E I S  fo r "Management of Comme rcia l ly Generated Radioactive Waste" (U . S .  
Dep . Energy 1 980b ) . The envi ronmenta l impacts at a spec i f i c  rep o s i to ry a re 
not part o f  thi s p roj ect but will  be considered in a s epa rate NEPA review . 

b .  Comment : The E I S  should p rovide a des cription o f  the containers  that w i l l  
b e  used fo r the HLW . ( Comments 1 8 -5 , 33- 7 )  

Response :  Development o f  HLW cani s ters  i s  being conducted i n  conj unction with 
specific  des ign deta i l s  of  the was te s o l idi fication p rogram . As currently 
envi s ioned , the HLW cani sters wi ll  be cylindrica l , 0 . 6  m (2 ft ) in  diameter by 
3 m ( 10 ft)  tal l .  The cani sters wi l l  be constructed of a material  that i s  
compatible with the host  roc k  formation o f  the Federa l repository that is  
s elected ; i f  the canister material  should p rove to  be incompatib l e  with the 
repos itory , the cani sters would be p rovided with an overpa c k  cons tructed of a 
compatible materi a l . 

A brief  des c ription o f  the currently envis ioned cani ster  i s  given in Sec
tion B . 2 . 2  of  the EI S .  
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c .  Comment : The ava i lab i l i ty of a repos itory to receive the HLW in 1 9 9 7  wa s 
questioned . ( Comments 7 - 4 ,  18-2 , 3 1 - 3 )  

Response : The a s sumption o f  the ava i l ab i l ity o f  the repos itory in  1 9 9 7  wa s 
made on the best info rmation  ava i lable a t  the time the Draft E I S  wa s p repared 
and was used in the ana lys i s  of environmental impacts (U . S .  Dep . Energy 1980c) . 
Currently , the earliest  p lanned ava i l ab i l ity o f  the first  rep o s i tory is  1 9 9 8 ; 
ava i l ab i l ity could be a s  late as  200 1 depending upon  the repos itory medium 
s e l e cted . This 1 - to 4-yea r change in date o f  ava i lab i l i ty would not have any 
s igni ficant effect on the impacts d i s cus sed in the E I S .  There is  p rogram 
p lanning and prop o s ed legi s l a t ion to have a repos itory in p la ce at an earlier  
date . 

d .  Comment : The environmenta l impacts o f  wa s te d ispos a l  in the rep o s i to ry 
received l imited analys i s . (Comment 7 -5 , 28-5 , 33- 1 1 )  

Response : The envi ronmenta l impacts o f  HLW d isposal  in a geo logic  rep o s i tory 
a re addre s s ed in Section 4 . 1 . 7  o f  the E I S . These  impacts a re based on an 
ana lys is  p repa red for  the Fina l EIS for  "Management of Commercia l ly Generated 
Rad ioactive Wa ste" (U . S .  Dep . Energy 1980b )  but modi fied for the d i f ferences 
between West Va l ley wa s tes and other commercia l ly generated wa stes . Thi s  
tiering app roach wa s used in keep ing with the Counci l  on Environmenta l Qua l ity 
( CEQ) regulations , 40 CFR Parts 1500- 1508 ( 15 08 . 28 ) , because i t  "helps the 
lead agency to focus on the i s sues which are ripe fo r dec i s ion and exclude 
f rom cons ideration i s sues a lready decided or not yet ripe . "  Deta iled  ana lys is  
o f  thes e  HLW disposal  impacts is  beyond the s cope o f  this  E I S .  Deci s ions on  
the location and  des ign o f  a Federa l repos itory where the HLW would  be empla ced 
wi l l  be made at a later date and w i l l  be subj ect to a s eparate NEPA review . 

e .  Comment : The spacing requirements for  HLW glass  canis ters from alterna
t ives 1a and 1b were questioned . ( Comment 1 5 - 1 4 )  

Respons e : Although repos itory criteria would b e  l e s s  s t ringent ( in terms o f  
quanti ty o f  wa ste p e r  uni t  area ) f o r  alternative 1 b  than f o r  a l ternative l a , 
it  is  not clear that the space requirements would d iffer s igni fi cantly . 
Factors s uch a s  minimum space requirement , backfi l l  area , etc . , could o ffset 
the space savings as  a result of l ower heat loading . More detai led engineer
ing design i s  required before a definite spa ce requirement can be s tated . 

H . 2 . 5 . 2  Low-Level Was tes 

a .  Comment : How would the d isposal  o f  the LLW affect disposal  capacity at 
commer c i a l  d ispo s a l  s ites ? (Comment 33-4)  

• 

Response : The maximum volume o f  LLW ( includ ing salt  cake ) that would be 
gene rated i s  estimated to be  approximately 6 , 700  m3 ( 236 , 000  ft3 ) ( see 
Tabl e  B . 22 in Sect ion B . 4 . 4 . 2 ) . This  volume represents less than 1% of the 
commercial  d ispo s a l  capacity currently ava ilable . Moreove r , mos t  of these  
wastes would be generated towa rds the end o f  the proj ect ; it  i s  antic ip a ted 
tha t , in the inter im ,  severa l add itiona l disposal  s ites- -each with a reference 
capacity of 9 9 0 , 000 m3 (35 m i l l ion ft3)  (U . S .  Nuc l . Reg . Comm . 1 9 8 1 d ) - -would 
be estab l is hed . The effect o f  the Wes t  Val ley LLW on commercial  d ispo s a l  
capacity is  l i ke ly t o  b e  minor i f  i t  i s  decided to dispose o f  these  wastes a t  
commercial  d isposal  s ites . 
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b .  Comment : The d i sp o s a l  o f  LLW o f fs i te for  alternatives 1 and 2 and ons i te 
for a l te rna tives 3 and 4 is  incons is tent ; furthe r , the alter
na tive of  LLW d i sposal  at exi s t i ng commercial  and Department of  
Ene rgy s ites should be cons idered . (Comment 3 3 - 6 )  

Respons e : I t  is  cons i s tent to cons ider the d i sp o s a l  o f  LLW offs ite for a l ter
natives 1 and 2 because the HLW are a l s o  d i sposed o ffs ite . For a l ternat ives 3 
and 4 ,  the HLW a re d i sposed ons ite and it  is  therefo re rea sonab le  to consider  
ons ite d i sposal  o f  LLW . However , a f inal dec is ion on the LLW (ons ite o r  
o ffs ite d i sposa l )  h a s  not yet been made ( see Sect ion 2 . 2 . 6 ) . 

The exis ting and future comme rcial  s i tes  a re expected to comp ly with the 
requirements of the f i na l  ized form of the p roposed rul e ,  10 CFR 6 1 . The 
cha ra cte r i s t i c s  of the e s t imated LLW to be gene rated by thi s  p roj ect would 
p e rmit land d i sp o s a l  of  these  wa stes in accordance with the requi rements of  
the p roposed rule . I t  can be es timated tha t the impacts re sult ing from such 
d i sp o s a l  would be cons i stent with the gene ric  impa cts e s t ima ted in the "Dra ft 
Envi ronmenta l  Impa ct Statement on 10 CFR Pa rt 6 1 , Licens ing Requi rements fo r 
Land D i sp o s a l  o f  Radioa ctive Was te" (U . S .  Nuc l . Reg . Comm . 1 9 8 1 a ) . 

The envi ronmenta l impa cts a s s o c iated with LLW d i sposal  at  Department o f  Energy 
s ites would be compa rab le  to those  for d i sposal  at comme rcial  s ites . 

c .  Comment : The existing bu rial  grounds at West Va l l ey a re not suitable for  
dispos a l  o f  LLW , spec i f i ca l ly tho se resulting from this p roj ect . 
(Comments 38-20 , 3 9 - 4 )  

Respons e : The suitab i l i ty o f  the NRC- l i cens ed buria l  ground , the ava i labi l ity 
o f  an o ffs ite di spos a l  s ite , the potential  envi ronmenta l impa cts and r i s ks 
a s s o c ia ted with transpo rting the wa s tes o ffs i te , as  wel l  as  costs  wi l l  be 
taken into cons ideration when ma king any dec i s i on about us ing the NRC - l icensed 
bur i a l  ground . The State - l i cens ed burial ground is  not being cons idered for  
d i sposal  o f  the LLW generated during the s o l idi fication proj ect . 

H . 2 . 6  Ins titutiona l and Regulatory Conce rns 

H . 2 . 6 . 1 Ins t i tutiona l Conce rns 

a .  Comment : Who would bear the burden o f  respons ib i l ity fo r 1 00 yea rs o f  
ins titutiona l contro l?  (Comment 40-4)  

Response : The 1 00 years  o f  ins t i tutiona l control was  a s s umed for  all  radio
active fac i l ities , including the entombed tanks . Based on the West Va l ley 
Demons tra tion Proj ect  Act and on the Cooperat�ve Ag reement between the Depart
ment and the New Yo rk S tate Energy Research and Devel opment Autho r i ty (October 1 ,  
1 9 80 ; amended September 1 8 , 1 9 8 1 ) ,  "the Depa rtment sha l l  surrende r  the Proj ect  
Premises  and P roj ect  fac i l i ti es to ' the Author i ty on the Proj ect  Termination 
Date , decontamina ted and decomm i s s i oned in a c c o rdance with such requirements 
as the Comm i s s i on (NRC ) may p re s c r ibe ; p rovided , however ,  that the Author i ty 
may (but sha l l  be under no obl i ga tion to ) a gree that certain fac i l ities  may be 
surrendered to it  without having been decontaminated and decommi s s i oned . "  
Thus , New York State would have ins t i tutiona l respons ib i l i ty ,  and becaus e the 
p roj ect would have been terminated , the State would a l s o  have respons i b i l i ty 
for costs . 
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b .  Comment : After  completion  o f  the sol i d i fi cat i on proj ect , w i ll the rema 1 n1 ng 
port i on o f  the s i te meet reas o nable  c r i te r i a  for use a fter a 
1 00-yea r i n s t i tutional  control  per i od ?  ( Comment 40- 7 )  

Response : The Depa rtment ha s no autho r i ty with respect to the rema i n i ng 
portion  o f  the s i te . Thi s  que s t i on i s  a matter between NRC and New York 
State . 

c .  Comment : Addi t iona l deta i l s o n  the costs  for  the various a lternatives 
we re requested . (Comment s 2 7 - 10 , 33- 1 , 3 3 - 1 1 ,  33-22 , 40 -2 , 
40-6 , 40- 1 2 )  

Respo nse : Accord i ng t o  the CEQ regulat ions and Depa rtment o f  Energy implemen
tation  of these  regulations , costs  a re only requ i red to be included i n  a n  
envi ronmenta l s tatement i f  cost i s  re levant to the cho i ce among a lte rnat ives . 
I t  wa s dete rmined that cost  was not l ike ly to be a maj or  factor i n  thi s  dec i s i on , 
s o  no cost informa tion  i s  i n c luded i n  the F i na l  E I S . 

d .  Comment : There i s  a need for eva cuat i on p lans a nd c leanup prepa redne s s  
a l ong the t ranspo rtat ion routes . ( Comment 25 - 1 )  

Response : As d i scussed i n  Section 4 . 1 . 1 0 ,  eme rgency plans w i l l  be deve loped 
for a l l  transporta t i on of radioact ive wa stes  a s so c i ated w i th th i s  p roj ect , i n  
coopera tion  w i th othe r Fede ra l agenc i e s  and s tate and loca l governments . 

H . 2 . 6 . 2  Regulatory Concerns 

a .  Comment : Is the re a confl i c t  o f  i nte rest for the Depa rtment of Ene rgy to 
prepa re the E I S  when the proj ect i s  under Department j ur i s d i c t i on?  
( C omment 32-2)  

Response : The Na t iona l Envi ronmenta l Po l i cy Act  requi res the lead  agency , i n  
thi s case the Depa rtment o f  Ene rgy , to p repa re a n  envi ronmenta l impact state 
ment for any maj or  Fede ral  action  tha t may s i gn i f icantly a ffect the qua l ity o f  
t h e  human envi ronment . The Depa rtment ha s dete rmi ned tha t s o l i d i f i cation  o f  
t h e  Wes t  Val ley HLW i s  a maj or  Fede ra l act i on requ i r i ng an  E I S .  

b .  Comment : The fa i l u re to thorough l y  a s se s s  the envi ronmenta l impac t s  o f  
the proposed repos ito ry underm i ne s  the i ntent o f  NEPA . 
( C omment 7 -5 )  

Response : The West Va l ley E I S  i s  not a n  approp r i a te p l ace  to go into deta i l ed 
a s s es sment o f  the envi ronmenta l impa cts o f  the repos i to ry .  These impa c t s  a re 
a s s e s sed i n  the gene ric  E I S  on  conune rc i a l  wa s te mana gement ( U .  S .  Dep . Ene rgy 
1 9 80b)  and a re be i ng furthe r a s s e s sed i n  fo rthcomi ng NEPA documents support i ng 
de c i s ion-ma k i ng on the reposi tory program . As  recommended by the CEQ regul a
ti ons fo r implement i ng NEPA , the  West Va l ley EIS  focuse s  on the West Va l l ey 
dec i s ion , w i th reference to NEPA - s uppo rt documents for the repos i to ry .  

c .  Conunent : The E I S  should exp l i c i t ly state what mecha n i sms the Depa rtment 
wi ll  use to comp ly w i th NEPA fo r l a ter dec i s i ons . ( C omments 33-3 , 
33-5 , 33-23)  



H-38 

Respons e : The Department has not yet determined the precise  type o f  NEPA 
documents that w i l l  be p repared to p rovide envi ronmental input to later 
decis ions . Comp l i ance with NEPA will be in  accordance with the Depa rtment ' s  
pub l is hed guidel i nes ( U . S .  Dep . Ene rgy 1980a)  and the Counc i l  on Envi ronmental 
Qua lity regulations ( 40 CFR Parts 1500- 1 5 08 ) . 

d .  Comment : The re i s  a need f o r  j ud i c i a l  and evidenti a ry hea r ings rega rding 
this proj ect . ( Comment 5 - 3 )  

Respons e : Neither the West Val l ey Demonstration Proj ect Act nor the Nat i ona l 
Envi ronmental Pol i cy Act ment ion the requi rement for j ud i c i a l  and evident i a ry 
hearings . The a s s e s sment o f  radi o logical  health hazards in the E I S , the 
numerous o ra l  and written comments , the requi red S a fety Ana lys i s  Report (SAR ) , 
and NRC ' s  review o f  the p roj ect  (p rovided by the Memo randum o f  Unde rstand ing )  
w i l l  be cons idered by the Department in making informed dec i s ions rega rding 
the p rotection o f  pub l i c  hea lth and s a fety .  

e .  Comment : Are NRC regulations 1 0  CFR 60 o r  1 0  CFR 6 1  app l i cable to the 
waste  tanks ? ( Comments 27 - 1 7 , 38- 1 2 ,  38 - 1 3 )  

Respons e : I t  i s  not clear whether the p roposed 1 0  CFR 60 regulations on HLW 
and the p ropo sed 1 0  CFR 6 1  regulations on l i cens ing requi rements for land 
d ispos a l  o f  radi oactive was tes w i l l  be app l icable to the tanks . Furthermore , 
as  noted throughout the E I S , there is  uncerta inty rega rd ing the l eve l o f  
contamina tion that might b e  l e ft in  the tanks , and thi s  unce rta inty cannot be 
resolved unti l  the p roj ect i s  actua l ly carried out . The ana lys i s  to determine 
the app l icab i l ity has not been perfo rmed and i s  beyond the s cope o f  this E I S . 
Decontamina tion and decomm i s s ioning o f  the tanks w i l l  be addre s s ed in more 
deta i l  in the late 1 980s  when an environmenta l review of the decomm i s s i oning 
o f  the fac i l i t ie s  used in this p roj ect , inc luding the tanks , w i l l  be performed . 

f .  Comment : Wha t  i s  the Depa rtment response to the U . S .  Gene ra l  Accounting 
Office  ( GAO ) repo rt ( 1 98 1 ) , "Better Overs i ght Needed f o r  Sa fety 
and Health Activities  at  DOE ' s  Nuc lear Fac i l i t i e s "  (Augus t 4 ,  
1 9 8 1 ) ,  and its  impl ications for  thi s  p roj ect? ( Comment 27- 1 8 )  

Response : The Department submitted its forma l response t o  the GAO report to 
Congres s  on Oc tobe r 7 ,  1 9 8 1 . As no ted in  the GAO report , the Depa rtment ' s  
record o f  sa fety pe r fo rmance has been good and compares favo rably with non
Department industries . The repo rt empha s i zed GAO ' s pre fe r red process  and not 
the results ( e . g . , the Department ' s  good hea lth and sa fety record ) . The GAO 
repo rt a l s o  did  not addre s s  recent changes in the Department o f  Energy ' s  
s a fety and health p rogram tha t might have a f fected the repo rt ' s  recommenda 
tions . Thus , a l though the report has no di rect imp l i ca t i on for this  p roj ect , 
the recommendations given in i t  wi ll  be taken into cons ideration in the Wes t  
Va l ley s o l i d i ficat ion proj e ct . 

g .  Comment : I t  i s  p robab ly incons i stent with Federa l po l i cy to leave the 
entombed HLW tanks ons i te , making the s ite a de facto repos itory , 
and entombment o f  bui ldings i s  incons i stent with deve l op ing NRC 
decomm i s s ioning po l icy . ( Comment 2 7 - 1 7 )  
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Response : The Depa rtment sha ll  decontaminate and decommi s s ion the HLW tanks 
and othe r fa c i l ities  used for the Wes t  Va l ley Demons tration Proj ect  in a ccor
dance with such requirements that the NRC may spec i fy ,  a s  requi red by the Wes t  
Va l ley Demons tration Proj ect Act . The NRC ' s  "Draft Gene ric  Envi ronmenta l 
Impact Statement on Decomm i s s i oning of Nuc lea r Fa c i l it ies " (U . S .  Nuc l . Reg . 
Comm . 1 9 8 1b )  ind i cates tha t an impo rtant and technica l ly d i f fi cult i ssue i s  
the p rob lem of dete rmining a cceptable res i dua l radioactivity leve ls required 
for release o f  property fo r unrestricted use . A case-by-case  ana lys i s  of 
costs ( includ ing oc cupationa l doses ) and bene fits  will be required to e s tab
l i sh approp riate l imits . For the Wes t  Va l l ey p roj ect , thi s  w i l l  include 
cons iderat ion of the fina l  d i sposition of the rest of  the s ite that may rema in 
under rest ricted use and over which the Depa rtment ha s no control . It i s  
cons i stent with develop ing NRC policy that it  may be a ccep table t o  l eave the 
entombed tanks and bui ldings and have restricted use of that part of the s ite . 

H . 2 . 7  Pub l i c  Information and Attitudes 

H . 2 . 7 . 1  Informing the Pub l i c  

a .  Comment : The Department should p rovide info rmation t o  the Catta raugus 
County Leg i s la ture throughout the p roj ect and should a l so p ro
vide a means for the county to give input to the p roj ect . 
(Comment 1 3- 1 )  

Response :  The Department i s  establ i shing a pub l i c  information p lan , as  noted 
in Secti on 4 . 3 . 12 . 2  of  the E I S .  

b .  Comment : Workers , includ ing transportation workers , should b e  info rmed of 
the imp l i cations o f  working in a radiation envi ronment and 
t ra ined accordingly . (Comments 6 - 1 ,  1 9 - 2 , 25-2 , 34-4 , 3 7 - 6 )  

Response : The Depa rtment i s  committed to informing and p roperly t raining a l l  
wo rke rs , a s  noted in the d is cuss ion of a worke r  tra ining/monitoring program in 
Section 4 . 5 . 1 . 2 .  

c .  Comment : Pertinent references to each chapter of  the E I S  should be s ent 
to one l ibrary in the western New York area . (Comment 2 7 - 5 ) 

Respons e : Copies  o f  a l l  the maj or  references and contractor reports have been 
p la ced i n  the Spr ingv i lle l ib ra ry .  The Depa rtment has not been d i re cted nor 
does it  believe that the intent of e ither the West Va l ley Demons tration Proj ect 
Act or  of  the National Env ironmenta l Policy Act i s  to p lace copi e s  of  a l l  
refe rences i n  local  l ibra r ie s . The Depa rtment w i l l  try t o  hono r reasonable 
requests  to p rovide l ibra ry cop ies of  difficult-to- f ind references . 

d .  Comment : There i s  insuffi c i ent des c r iption of the local economy in Sec
tion 3 and a lack of  d i s cus s ion of effects on the local da i ry 
indus try .  ( Comment s  27-20 , 3 7 - 1 ,  3 7 - 8 )  

Response :  As required b y  the regulations f o r  imp lementing NEPA , the E I S  
should be suc c inct and avoid unnece s s a ry descriptions . I n  Section 3 ,  the 
description wa s l imited to what is believed to be neces s a ry to understand the 
effects of the a l ternatives d i s cussed in Section 4 .  As noted in Sec
tion 4 . 2 . 2 . 1 ,  the impact on the local economy i s  expected to be ins i gnificant 
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for any o f  the alternatives . As noted in Sect i on 4 . 3 . 7  ( Insurance/Liabi l ity ) , 
it has been de termined by the Depa rtment tha t the p roj ect would be covered by 
the Price-Anderson Act , wh ich al lows for automatic  cove rage of pub l i c l iab i l ity 
up to $500 mi ll ion and requires Congress iona l approva l fo r amounts in exces s 
o f  $500 mi l l ion . This woul d include indemn i fi cation for l oss  o f  cattle as  a 
result o f  damage from an acc ident invo l ving radiation . 

e .  Comment : Additional Canad ian part i c ipation shoul d have been performed . 
( Comment 39-3 ) 

Response : The Dep a rtment p rovided a copy of  the Dra ft E I S  to the Interna t i onal 
Jo int Comm i s s i on .  The Commi ss ion has j ur i s d i ction ove r Great Lakes bounda ry 
waters and any pol lut ion of  them . No comments were rece ived f rom this  Comm i s 
s ion . Although the pub l i c ity West  Va lley h a s  rece ived ove r the past  severa l 
yea rs has made thi s p roj e ct pub l icly known , no interest  has been expressed by 
any Canad ian government o r  pub l i c  inte rest group . Al s o ,  the E I S  ana lys is  
shows that the impacts on  Canada would be sma l l . 

H . 2 . 7 . 2  Pub l i c  Atti tudes 

a .  Comment : The E I S  should addres s the presumed impa ct on population psycho
logical  s t ress  associated with immobi l ization of  the wastes . 
( Comment 38-25 ) 

Response : The E I S  focuses on psychological  impa cts in Section 4 . 2 . 2 . 2  
( I nd i rect Impa cts ) and S e ction 4 . 2 . 2 . 3  (Equity) . As stated there in , it  is  not 
clear  whi ch of the al ternatives would s igni f i cantly a l te r  pub l i c  pe rceptions 
of r i s ks with consequent fea r . Radioactive wa stes would rema in at the s ite , 
subj ect to sepa rate government dec i s i on-making , under any o f  the al ternatives 
(e . g . , the two burial  ground s ) . Also , there would be ri sks associated with 
any of the a l te rnat ives ; they would s imp ly be unequa lly d i s tributed with 
respect to geographi c  locat ion and time , and between workers and the genera l 
population . 

b .  Comment : The E I S  methodo logy of  reducing dose estimates and l imiting 
hea lth e ffects to those labeled "of concern" causes eros ion o f  
pub l i c  confidence rega rding either the technical  competence o r  
honesty of  the Depa rtment of  Energy . (Comment 4- 1 2 )  

Response : The Depa rtment notes the comment , but feels that the techn i ca l  evi 
dence supports i t s  ana lys is i n  the E I S . Furthermo re , the Depa rtment believes 
tha t in keeping with the regulations and the intent of NEPA , a reasonable 
state-of-the- a rt methodology wa s app l ied in estimating impacts o f  a l l  the 
a l te rnatives so that input o f  envi ronmenta l cons i de ra t i ons occurred early in 
the dec i s i on-making process . A mo re-deta i led technical  analys is  of hea lth 
effects , using the debatable effects ment ioned in the comment , is a l so unwa r
ranted cons idering the lack of refinement of the engineering speci fications at 
this  early sta ge in the de c i s i on-ma king p rocess . The uncerta inty in the 
ove ra l l  comparison of a lternat ives would not be reduced . 
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c .  Comment : Use  o f  the term "dose receptors " in the EIS  shows insensitivity . 
( Comment 23-S ) 

Response :  The Department regrets the use o f  thi s term and does not intend to 
convey the imp re s s ion that people  a re mere numb e rs . I ndeed , a sect ion of the 
E I S  is devoted to a d i s cuss ion .  of pub l i c  pe rceptions and the ques tion o f  
individua l equity ( Section 4 . 2 . 2 ) . The term "dose receptor" i s  not inc luded 
in the Fina l E I S . 

d .  Comment : Many c i t izens a s ked for hea rings in Buffalo and the Department 
j us t  igno red them . ( Comment 1 6 - 7 , 1 7 - 1 )  

Respons e : The Department cons ide red a number o f  locations fo r pub l i c  hea rings , 
inc luding Buffalo . Afte r ta king into a ccount tho se persons a f fected mos t  by 
thi s  proj ect , i t  wa s determined tha t a meeting at West Va l l ey would be mo s t  
convenient f o r  the peop le most di rectly a f fected . Ora l a n d  written comments 
received e�ua l cons ideration ; consequently those who were unab le  to p resent 
o ra l  comments were s t i l l  able to make the i r  views known in writing . 

H . 3 MAJOR TOPICS  DISCUSSED IN PUBLIC HEARINGS AT 
WEST VALLEY , NEW YORK , SEPTEMBER 26 , 198 1 

Pub l i c  hea rings we re held a t  the Wes t  Va l l ey Centra l S choo l on Septembe r 26 , 
1 9 8 1 , to rece ive comments on the Dra ft E I S . The fo l lowing p resents the maj or  
top i c s  d i s cussed a t  these hea rings ; the top i c s  were extra cted f rom the t rans
cripts of the hea rings . Mo st top ics  a re simi lar  to tho se conta ined in the 
written comments that have been addressed  in Section H . 2  and , there fore , a re 
refe renced by numbe r to the app rop riate response i n  Section H . 2 .  Any top i c s  
d i s cussed a t  the pub l i c  hea rings but not p revious ly cons ide red o r  a ccommodated 
a re responded to in this sect ion . The fo l lowing top ics  we re p resented by one 
or more persons at  the pub l i c  hea rings : 

• I t  is  not p rudent to p roces s the wa stes  to a termina l form 
wi thout spec i f i c  des i gnat i on o f  the f ina l repos i to ry ( see 
Response H . 2 . S . l a ) . 

The te chnology is suf fi cient ly deve loped to ma ke a de c i s i on on 
the wa s te form now ( comment noted ; no response requi red) . 

· The E I S  should  empha s i ze the un ce rtainties  about the exi s t i ng 
burial  ground s at We s t  Va l ley for dispo s i ng the LLW p roduced by 
thi s p roj ect , and add i t iona l analys i s  should be p rovided to 
support the use o f  the burial grounds ( see Response H . 2 . S . 2c ) . 

· The suitab i l ity o f  entomb ing the emptied tanks wi th cement was 
que s tioned . Seri ous di scus s i on should be p rovided in the Fina l  
E I S  o n  how the tanks might be d i smant led and removed ( s ee 
Responses H . 2 . I . S i and H . 2 . 3 . 3 f ) . 

• C r i t i ca l ity o f  the HLW as currently sto red should be considered 
( see Response H . 2 . 2 . 2c ) . 
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The radiological  analyses  and convers ions to hea lth risk  we re 
questioned and opinions va ried from bel ieving that the risks 
were es s entially  zero to believing that the E I S  underplayed the 
risks ( see responses  in Section H . 2 . 3 ,  Radiological  Analys i s ) . 

• The method o f  informing the ci tizens o f  Catta raugus County 
about the p rogre s s  of the p roj ect  \fas requested ( see 
Response H . 2 . 7 . Ia ) . 

• The exis tence of  community p repa rednes s  p lans was questioned , 
e . g . , how peop le would be info rmed i f  there was an emergency 
( see Response H . 2 . 2 . 2 i ) .  

• Concern was exp re s s ed about a radiation s tudy by EG&G showing 
ces ium- I37  mi gration f rom the burial  s ite . ( Response :  Technical  
experts withi n the Department o f  Energy and the New York Sta te 
Depa rtment o f  Hea lth inte rpret the exis ting data to indicate 
that the e l evated surface radiation readings to the northwes t  
a re p robably the result o f  earlier  gaseous releases  from the 
NFS s ta ck . However ,  s ince this matter is of such great conce rn , 
the Depa rtment o f  Energy wi l l  analyze s o i l  samp l e s  to p re c i s e ly 
determine whether o r  not there i s  underground migration o f  
radioact i ve contaminants . )  

. The EIS  should addres s  the monetary l o s s  to the fa rmers and 
othe r peop le in case  of an accident ( see  Response H . 2 . 7 . Id )  . 

. The re was support for each o f  the alternatives d i s cussed in the 
Dra ft E I S  ( comment noted ; no response required ) .  

Information pe rta ining to meteorol ogy , especially  a i r  flow and 
a tmo sphe ric d i spersion at the Wes t  Va l l ey s i te ,  are inadequate 
and should be developed in a s ite-spec i f i c  manner . (Response :  
Meteorological  monitoring crite ria for the Wes t  Va l ley p roj ect 
are cu rrent ly be ing deve loped . C riteria app roved by the Depart
ment of Ene rgy wi l l  be used to eva luate the exis ting data base 
for the West Va l ley s ite . New data ,wi l l  subsequently be 
c o l l e cted where needed . Sa fety Ana lys i s  Reports requi red for 
the p roj ect wi l l  p resent meteo ro l ogica l data app rop riate to the 
West Va l l ey s i te . )  

The approp riatene s s  o f  us ing 80 km as a radius for calcula ting 
population doses wa s questioned ( see Response s  H . 2 . 3 . 1b and 
H . 2 . 3 . 3m) . 
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APPENDIX  I .  GLOSSARY 

ACTINIDES - Chemical  e l ements with atomi c numbers  o f  89  ( a c t inium )  and above . 

ALLUVIAL FAN - Fan l i ke depos it o f  a tributary stream nea r o r  at  its  j unct ion 
with its ma in stream . 

ALPHA PARTICLE - A part i c l e  emitted from the nuc leus in the radioactive decay 
of ce rtain nucl ides . I t  cons ists  of two p rotons and two neutrons bound 
toge ther ; ident ica l to the nucleus of a hel ium-4 a tom . 

AQUIFER - An underground water-bearing layer o f  permeabl e  material  that can 
yield  s igni f i cant quantities  of groundwa ter to wel l s  and springs . 

BEDDED SALT - Underground layers o f  minera l rock s a l t  (p rinc ipa l ly sodium 
chlo r i de ) depos ited in hor izonta l fo rma t i ons o f  gene ra l ly uni form ve rtical 
thi cknes s .  

BETA PARTICLE - A part i c le emitted from the nucl eus during radioactive decay . 
I t  i s  negat ive ly cha rged and identica l to an electron . Beta part i c l e s  a re 
eas i ly s topped by a thin sheet o f  me ta l o r  p l a s t i c .  Large amount s o f  beta 
radiation may cause s kin burns , and beta emitters a re ha rmful if they enter 
the body . 

B IOSPHERE - L i fe- susta ining portions o f  the ea rth , bodies  o f  wate r ,  and the 
atmosphe re . 

BIOTA - The anima l and plant l i fe o f  a regi on . 

BOROSILI CATE GLASS - Gla s s  ma de p r ima r i ly o f  sand and borax . As a wa ste form , 
h i gh- l evel wa stes a re incorporated into the glass  to fo rm a l each- res i stant 
nondispe rsible  ( immob i l ized ) ma teria l . 

BURIAL GROUND - Tract o f  land where radioactive wa stes a re buried  in sha l l ow 
trenches o r  ho l e s . 

CALCINE - Mate rial  heated to a temperature below its  me lt ing po int but high 
enough to d ry and oxidize it to a chemica l ly s table  fo rm . 

CANI STER - An engineered metal container into which immob il ized rad ioactive 
wastes  a re sea l ed . 

CASK - A heavily shie lded conta iner used to s to re and / o r  ship rad ioactive 
ma teria l s . Lead and steel  a re common ma teria l s  used in the manufacture o f  
casks . 

CELL - A heavi ly shielded room des igned to house  rad ioactive p roc e s s i n g  systems . 

1 - 1  
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CENTR IFUGE - A mechanical  devi ce us ing centri fuga l force , through rotation , 
fo r the separation  o f  materials  o f  di ffe rent dens ities . 

CERMET - A dens e , a l loy- like material  o f  cerami c and meta l powders , formed 
under hea t and p re s sure . 

COMMERC IAL - App l ied in thi s  EIS  to was tes and fuels  resul ting 
from the p roduction o f  e le ctric power for pub l i c  consumption , us ing nuclear  
reacto rs , as d i s t inguished from ma terials  p roduced from the nuclear  national 
defense p rogram . 

CONDENSATE - A l iquid , usua l ly wate r , from an evaporative proces s ,  which has 
been conve rted from a vapor ( steam ) to a l i quid in a cool ing heat exchanger 
( condens e r ) . 

CONTACT , HANDS -ON - Maintenance o r  ope rat i ona l p rocedures p e rformed by d i rect  
conta ct (manipulation) by personnel o f  the equipment . 

CRETACEOUS AGE - Last period o f  the Mesozoic  e ra , about 100  mi l l ion yea rs ago . 

DECAY , RADIOACTIVE - The spontaneous radioactive t rans format ion o f  a radio
nucl ide into a d i f fe rent nuc l ide ( ine rt o r  radioactive ) o r  into the same 
nuc l i de with a di fferent energy leve l . The p rocess  results in the emi s s ion 
o f  nuclear  radiation (a lpha , beta , o r  gamma ) and in the s teady reduction o f  
radiation and heat genera tion . 

DECOMMISSIONING - To remove a faci l ity from s e rvice and reduce o r  stab i l ize 
radioactive contamina t i on . 

DECONTAMINATION - The selective remova l of  radioactive material  from a surface , 
a rea , obj ect , o r  person . May be a ccomp l i shed by : ( 1 )  treating the surface 
with l iquids or abras ive materials to remove or decrease the contaminat i on ; 
( 2 )  letting the ma terial s tand s o  that the radioactivity i s  decreased as  a 
result o f  radioactive decay ; and ( 3 )  cove ring the contamination to shield 
o r  attenuate the radiation emi tted . Also app l ies  to removal o f  high- leve l  
radioa ctive nuc l ides from within a mater i a l  (e . g . , decontaminated , low
a ctivity s a l t  cake ) . 

DEFENSE WASTES - Thos e  was te s  generated from gove rnment defense programs a s  
d i s tinguished from was te s  gene rated b y  commercial  and medical  fac i l ities . 

DEMOGRAPHY - Study o f  human population - - s ize , dens ity ,  d i s t ribution , and vital  
s ta t i s t i cs (e . g . , age , sex , and ethnic i ty) . 

D I SPERSI ON - Release  o f  particulate o r  gaseous radioactivity into the a tmo
sphe re , fol lowed by mixing and t ransp o rt . 

DOMED SALT - Underground s t ructures o f  mineral rock s a lt (principal ly sodium 
chlo ride ) depos i ted in ve rtical  formations o f  gene ra l ly uni fo rm ho rizont a l  
width o r  d iamete r .  

DOSE - Total radiation de l ivered t o  a spe c i f i c  p a rt o f  the . body , o r  t o  the 
body as a whole . 
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DOSE CO�mITMENT - The dose tha t an o rgan or  tis sue wou ld receive dur ing a 
spe c i f ied period o f  time ( e . g . , 5 0  o r  1 00 yea rs ) as  a result  o f  intake 
( a s  by inges tion or  inh a lation)  of one or  mo re radionucl ides f rom one-yea r ' s  
re lea s e . 

DOSE EQUIVALENT - A term used to express  the amount o f  e ffective rad i a t i on 
when mod i fying factors have been cons idered . I t  i s  the produ ct o f  abso rbed 
dose ( rads ) mul t ip l ied by a qua l i ty factor  and any other mod i fy i ng factors . 
I t  i s  measured in rems (Roentgen equiva lent man) . 

DOSE RATE - Radiation per uni t time ( i . e . , dose per minu te , dose per hour ) a s  
it  i s  being del ivered to  the body . 

EFFLUENT - L i qui d , gaseous , or  s o l i d  d i scha rges into the env i ronment gene rated 
by a p rocess  or p rocedure . 

ELUATE 
res in . 

Liquid resulting f rom removing trapped mate r i a l  f rom ion-exchange 

ENTOMBMENT - As app l ied to structures , the f i l l ing of vo id spaces with sol i d ,  
stab l e  materia l .  Complete immob i l i zation o f  a faci l i ty ' s contami nat ion and 
subsequent i so lation of the f a c i l ity by buria l .  

EPICENTER - Area o f  e a rth ' s surface d i rectly above the focus of  an ea rthqua ke . 

ETIOLOGY - A l l  o f  the causes o f  an abno rma l cond i t ion . 

EVAPORATOR - An appa ratus for the vo lume reduction o f  l iquid solutions con
ta ining d i s s o lved and/or  suspended s o l ids . The evaporator  ut i l izes heat to 
drive off  the l i quid whi le leaving behind a much sma l ler  vo lume with a 
high s o l ids concentration . 

FLUVIAL MATERIAL - Mate r i a l  produced by the a ction o f  a water s t ream . 

FRACTIONATE - To separate into d i fferent port ions , as  a l iquid mixture stra t i 
fying into laye rs  o f  d i f ferent dens ities . 

FRIT - A granula r ,  pa rt ly fused mixture o f  sands and fluxe s o f  whi ch gla ss  i s  
made . 

FUSED SALT - A mono l ithi c , res o l id if i ed sa l t .  I t  i s  the interim form a s sumed 
fo r purposes of ana lys i s  in thi s  E I S . Thi s  fo rm is d i f fe rent f rom the s a lt 
cake , which wa s as sumed to be low- leve l waste in this EI S .  

GAMMA RADIATION - Penetrating high-ene rgy , sho rt-wavel ength , electromagne tic 
radiation ( s im i l a r  to X- rays ) emitted during radioa ctive decay . Gamma rays 
a re ve ry penetrat ing and requ i re dens e mate ri a ls ( s uch as lead or uranium) 
fo r shielding or to be stopped . 

GENERI C  - Rel a t i ng to a genera l group o r  class . 

GENETI C  EFFECTS - Radiation e ffects that can be transferred from pa rent to 
offsp ring . Radiat ion- induced changes in the genetic  mate r i a l  o f  sex ce l l s . 
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GEOLOGI C  D I SPOSAL - Ind i c a t e s  fina l , pe rmanen t i s o l a t i on o f  haza rdous wa s te 
wit h i n  cav i t i e s  p repa red by mining s ta b l e  unde rground fo rma t ions a t  depths  
g rea te r than 300 m ( 1 000 f t ) . 

GROUNDWATER - Wa t e r  in a zone o f  sa turated aqui fer  unde r  the  land surface . 

HALF - L I FE , RAD IOLOG I CAL - The t ime in which ha l f  the a t oms o f  a rad ionuc l i de 
d i s integra t e  i nt o  ano the r nuc l e a r  fo rm .  Ha l f- l ives va ry f rom mi l l i onths o f  
a s econd t o  b i l l ions o f  yea rs . A l s o  ca l l ed phys ica l hal f - l i fe . 

HEAD REQU I REMENT - Fo r l i qu i d  pumps , the min imu� he i ght  o f  l i quid a bove the 
pump ' s  i ntake be l ow wh i ch the pump w i ll b e  unab l e  to  ma intain d i s cha rge 
pre s s u re . 

HEE L - I n  the hi gh -l evel wa s te s t o ra ge tanks , the hee l i s  that  amount o f  wa s t e  
rema i n i ng a ft e r  a p rocedure has been performed t o  remove the s l udge f rom 
the bot t om o f  the tank . 

H I GH-LEVEL WASTES ( HLW) - The h i gh ly rad i oa ct i ve wa s te s  tha t  res u l ted f rom 
the rep rocess ing ope ra t i ons a t  Wes t  Va l ley . Gene ra l ly i t  i s  wa s te s  tha t 
come f rom the opera t i on o f  the fi rs t - cyc le s o lvent e x t ra c t i on sys t em used 
for the recove ry o f  u ra n i um and p l u t on i um f rom spent rea c t o r  fue l s . Thes e  
wa s tes  contai n g rea t e r  than 99 . 9% o f  the nonvo la t i le f i s s i on produ c t s  and 
the maj o r  po r t ion o f  t ransu ran i uIn a c t i n i des  f rom the spent fue l . The t e rm 
includes the wa s te s  as  o r i gina ll y  produced in l i quid fo rm and the s o l i d  
p rodu c t s  subsequent ly fo rmed from the l i quid wa s t e . 

HOR I ZONTAL ACCELERAT I ON - A mea sure o f  ea rthquake s eve rity , exp r e s s ed a s  
s u r face  movement in t e rms o f  a c ce l e ra t i on due t o  grav i ty ( g ) . 

HYDRATED - Chem i ca l l y comb i ned wi th wa t e r .  

HYDROLOG I C  - Pe rta i n i ng t o  the p rope r t i e s , rl i s t ribut ion , and ci rcu l a t ion o f  
wate r .  

rmlOBI L I ZAT l ON - Trea tment and/ o r  emp l a cemen t o f  rad i oa c t ive  ma t e r i a l s  s o  a s  
t o  impede the i r  movement . 

INSTITUTIONAL CONTROL - Mana gemen t by any gove rnmenta l body . 

INTERHI WASTE FORM - A s o l i d ,  rad i oa c t ive wa s t e  form s u it a b le for  s h i pmen t , 
but  not nece s sa r i ly s u i ta b l e for fina l d i sposal . 

INTRUS I ON - Any a c t i on by a pe rson t ha t  brings tha t person  i n  conta c t  with  a l l 
o r  p a r t  o f  radioa c t ive wa s te s  s o  a s  to  p roduce a radia t i on dose  t o  tha t  
pe rson o r  t o  o t h e r s . 

I ON EXCHANGE - A chemi c a l  p ro c e s s  invo lving the interchange o f  ions b e tween a 
s o l ut i on and a g ranu l a r  s o l i d , usua l ly a synthe t i c  res i,n o r  a na t u ra l 
zeo l i t e .  

I SOTOPE - Nuc l i des having the same a tomi c  number ( i . e . , p ro tons ) but d i f fe rent 
ma ss  numb e r s  ( i . e . , neut rons ) .  
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JOULE-HEATED - A me lter  in whi ch e lectric  ene rgy i s  d i s s ipated in molten glass  
between two imme rsed e lectrodes . 

LEACH - To remove o r  s epa rate s oluble components f rom a s o l id by contact with 
water or othe r l iquids . 

LI CENSE - Legal do cument is sued by a government body ( e . g . , Nuc lear  Regulatory 
Comm i s s ion)  indi cating comp l iance , by an app l i c ant , with spe c i fied regulations 
cove ring the actions p ropo sed by the app l icant . 

MANI PULATORS - Mechani sms to t ransmi t manua l movement f rom operators outs ide 
shielded c e l l s  to within the cel ls . 

MONOLITH - A mas s ive ly s o l id , uniform casting o f  material  ( L e . , glass  o r  
fused s a l t ) . 

NATURAL BACKGROUND RADIATION - I oniz ing radiation that i s  present as  a result 
of natura l condi tions . I t  i s  comp ri s ed of cosmic radiation and radiat ion 
f rom naturally occurring , te rrestrial  radioact ive materia l .  In  the conti
nental United States , thi s  radiation va ries  f rom 60 to  130  mrem/year . I n  
thi s E I S , a value o f  100  mrem/yea r is  used f o r  il lus t rat ion . 

NEUTRALI ZED - Indi cates a chemically neut ral so lution ; in the case  o f  West 
Va lley "neutral ized" high- level wa ste , however ,  the so lution i s  highly 
a l kal ine , or bas i c , through addition of an excess of the s t rong base , 
sodium hyd roxide . 

NRC-LI CENSED BURIAL GROUND - Forme rly used by Nuc lear Fue l Services  under an 
NRC license . I t  i s  now under the control o f  the Depa rtment o f  Energy for  
the dura tion of  the s o l idi fi cation p roj ect under an NRC l i cense amendment . 

NUCLIDE - A species  o f  atom cha ra cterized by a mas s  number , atomic  numbe r ,  
and nuclear  ene rgy state . 

OCCUPATIONAL DOSE - Amount o f  radiation re ceived by tho se occupied with the 
operation of an activity invo lving the handl ing o f  rad ioa ctive mate ria l .  

OFF-GAS - Ga s re leased from any indus trial  p ro ces s .  

OVERPACK - Seconda ry externa l conta inment and shielding for  packaged radio
a ctive wa ste . 

PART ICULATES - Fine , s o l i d  o r  l iquid particles  di spersed in a i r ,  stack emi s 
s i ons , o r  wate r .  

PELLETI ZE T o  p roduce ceramic - l i ke pe l l ets by mixing ca l c ine with a l iquid 
binde r ,  shap ing , and heating . 

PERSON-REM - The tota l radiation dose commitment to a given popUlation ; the 
sum of ind ividual doses rece ived by a population segment . 

POPULATION DOSE - Summation o f  the doses  rece ived by a l l  individua l s  in a 
spe c i fi ed popUlation in the vic inity o f  an act ivity invo lving the handl ing 
o f  radioa ct ive mate ria l .  
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PUREX PROCESS - A chemica l separati ons p rocess  fo r uran i um-based spent reacto r  
fuel s .  

RAD I OLYS I S  ( RADIOLYT I C )  - Chemical  decomp o s ition by the a ction of ionizing 
radiat ion . 

RADIONUCLI DE - A ra dioa ctive nuc li de . 

REFERENCE PROCESS - The p rocess  against whi ch other p rocesses a re comp a red  o r  
mea s u red . 

REM (�OENTGEN-�QUIVALENT �) - A quantity used in radiation p rotection to 
express  the effective dose equiva l ent for a l l  forms of i oniz ing radiation . 
I t  is  the p roduct of the absorbed dose in rads and factors re lated to 
re l a tive b iologica l effectiveness . 

REMOTE OPERATION - C a r rying out procedures by remote means , i . e . , the personne l 
a re sep a rated from the p rocedures and equipment by a shielding wal l .  

REPOS ITORY - The s ite and a l l  fac i l ities  where radioactive was te d i sposal  
takes p lace . 

REPROCESS ING , FUEL - The chemica l - s epa rations p rocedure for recovering and 
purifying the reusable uranium and p lutonium in spent nuclear  fue l . 

RERACKING - Changing the geome try and/o r  a r rangement o f  spent fuel o r  con
tainers of  radioa ctive was te in a fuel sto rage pool  so as to maximize the 
numbe r  of containers of was te the pool  can hold . 

RES IN - A s o l i d  o rganic  polymer used in ion-exchange p rocesses . 

RETRIEVABLE - Radioactive mater i a l  in a safe storage mode , packaged and secured 
in such a way that subsequent removal can be done with ease and minimum 
envi ronmental impact and personnel exposure . 

R I SK - Assuming the factors can be quanti fied , r i s k  equal s  the consequences of  
an event multip l ied by the p robab i l i ty of the event ' s  occurrence . 

SALT CAKE - C rysta l lized s a lt ( s )  j us t  wet enough to a dhere in a ma ss . Pri
ma r i ly nitrates and nitrites resulting f rom evaporation o f  decontaminated , 
liquid high- level wastes . 

SCRUBBING SYSTEM (SCRUBBER) - A devi ce for the remova l o r  washing out o f  
suspended particu lates o r  an unde s i red g a s  component from p rocess  off-gas 
s treams . 

SEI SMIC  - Having to do with the geology o f  earthquakes and extending to p redic
tion of  earthquake frequency and severity . 

S I NTER - Heating o f  s o l i d  chemic a l  compounds to form a fused conglome rate . 

SLUDGE - Insoluble  s a lts and complex colloidal material  in a lkal ine ("neutra
l ized" ) aqueous s olutions that settle out on s tanding in  storage tanks . 
At West  Va l ley , it  refers to the p recipita ted solids  that settled to the 
b ottom of the s to rage tanks containing the l iquid high- level was tes . 
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SLUICING - The use of  high-vel o c ity liquid j ets  to both a g i tate  in-tank h i gh
leve l wa s te and wash down tank inte rna l s . 

SLURRY - A watery mixture of ins o l uble ma tte r ( e . g . , suspens ion of s l udge in 
liquid dur ing s luic ing opera t i on) . 

SOLIDIFI CATION - Conve r s i on of radioact ive was tes (no rma l ly ,  l iqui d )  to a d ry ,  
stable s o l id . 

SPENT FUEL - Fuel from a nuc lear rea ctor  that ha s been used up to the point o f  
no longe r contribut ing t o  the f i s s ion proces s .  

STOCHAST I C  - Invo lving a random va riable--probab i l i s tic . 

STRESS CORROS ION- Chemical corro s i on of me ta l that i s  a ccele rated by concen-
tration of physica l  s t res s .  

SUPERNATE - The uppe r ,  overlying liquid laye r of a two-pha se sys tem . In  Wes t  
Va l ley high- level wa s tes , the re latively sol ids- free liqu id above a laye r of  
p recip itated sludge . 

SYNROC - High- leve l s o l id waste form resembl ing natura l rock , synthetic roc k .  

TANK FARM - An insta l l ation o f  unde rground tanks and p ip ing for the s to rage of 
l i quid radioactive wa ste s . 

TERMINAL WASTE FORM - A s o l id , radioactive wa s te fo rm sui tabl e  fo r shipment 
and final d i sposa l ,  and compatible with the cha ra cte ris t i c s  of a terminal 
repos i to ry . 

THOREX PROCESS - A chemical  separations p rocess  for tho r ium-ba sed spent rea ctor 
fue l s . 

TILL - Uns trati fied g l ac i a l  dri ft cons i sting of c lay , sand , grave l , and 
boulde rs inte rmingled . 

TRANSURANI C  (TRU ) ELEMENTS - Chemical elements w i th atomic numbe rs greater 
than 9 2  ( uranium) . 

TRANSURANIC  (TRU ) WASTES - Fue l cyc le was tes contaminated by materia l s  contain
ing transuranic element s . As used in this E I S , wa ste  material  conta ining 
mo re than 10  nano curies of  transuranic e l ements per gram o f  wa ste s . 

TREATMENT , WASTE - An operation des igned to enhance safety and economy by 
changing the fo rm o r  cha racte ristics  of radioactive wa ste . 

TRENCH , SHALLOW-LAND BURIAL - A long , na rrow excavation with unsuppo rted 
wa ll s , into which s o l id radioactive was tes a re emp laced and cove red with 
excavated earth . 

TRITIUM (H- 3 )  - A radioactive i sotope o f  hydrogen having an atomic we ight 
of 3 ( 1  p roton and 2 neutrons ) .  A weak beta emitter with a half- l i fe 
o f  12 . 5  yea rs . Be cause it  i s  chemic a l ly identical  to natura l hydrogen , 
t ritium can eas i ly be taken into the body in any ingestion pathway . 
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V I TR I F I CATI ON - Conve r s i on , by heat and fus i o n , of  mate ri a l s i nto gl a s s  o r  
g l a s s y  subs tances . 

VOLATI LES - Cons t i t uents o f  a mixture tha t  evo lve a s  a gas o r  vap o r  upon 
hea t i ng .  

WATER TABLE - The upper s u r fa ce o f  an aqui f e r . 

ZEOLITE - An i on-exchange ma t e r ia l , e i the r in na tura l o r  manu factured fo rm .  
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